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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SRFEGUARDS

SUBCOEMITTEE ON HUMAN FACTORS

Nuclear Regulatory Commission
1717 B Street, N.W.
Washington, D.Ce.

Tuesday, Septeaber 7, 1982

The Subcommittee on Human Factors convened at

1300 pem.

PRESENT FOP THE ACRS:

DAVID A. WARD, Chairman

JEREMIAH J. RAY
DADE W. MOELLER

DCESICNATED FEDPERAL EMPLOYFE:
DAVID FISCHER
CONSULTANTS TO THE ACRS:

#. KEYSERLING
J. BUCK

R. NERTNEY

G. SALVENDY
I. CATTON

R« PEARSON

A. DEBOUNS

NRC STAFF MAKING PRESENTATIONS:

He THOMPSON
Jeo ZWOLINSKI
D. BECKHAM
V. MOORE

D. ZIEMAN

J. NORBERG
T. RYAN
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1 RROCEEDTINGS
2 MR, WARD: The meeting will come to order.
‘ 3 This is a meeting of the Advisory Committe2 on Reactor

4 Safeguaris Subcommittee on Human Facteors. I am David
§ Ward, chairman of the subcommittee. Other ACRS members
6 present today are: Mr. Ray and Mr. Moeller.
7 Consultants present ares: Mr. Keyserling, Mr. Nertney,
8 Mr. Salveniy, Mr. Catton, “r. Pearson; ani I believe ¥r.
9 Debons will be with us shortly.
10 The purpose is to review the NRC Staff's
11 integrated human factors program plan. The meeting is
12 Dbeing conducted in accordance with the provisions of the
13 Federal Advisory Coamittes Pct and th2 Govarnment in

‘ 14 Sunshine Act. DPavid Tischer, to ay right, is the
15 Designated Federal Employe2 f5r tne m2eting.
16 Rules for participation in today's meeting
17 have been announced as part of the notice of this
18 meeting previously published in the Federal Register on
19 August 16. A transcript of the meeting is being kept.
20 And we reguest that each speaker first identify himself
21 or herself and speak with sufficient clarity and volume
22 so that he or she can be readily heard.
23 e have received no requests for oral

‘ 24 statements from members of *he public. We have received

25 no written statema2nts from members of the public.
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The agenda for the meeting has been sent to
the members and the consultants previously, and we will
foliow that agenda with the exception that several of
the speakers, including the first one, will be other
than those indicated on the preliminary agenda.

I think for the consultants, you have had a
chance to read the program plan. I am sure you have
some questions. The agenda is organized to> follow the
program plan. And so I ask you to please feel free to
ask questions and make comments as our speakers are
taking us through the plan, to expose any areas that you
think need exposition, and get comments from your own
experience and background where you think they are
appropriate.

In addition to going through the program plan
itself, ve are going to have a little extra presentation
at the end by Mr. Ryan, I believe, a little expanded
pr2sentatisn on tha2 rass@arch and organization and
management because of particular concern and interest
and research in that area.

And then after that, I would lik2 to get,
wvhile we are still on the record, the considered
comments of each >f you consultants andi committee
members, s> that we can formulate some sort of a

subcommittee report to carry to the full committee and

ALDERSON REPORTING COMPANY. INC,
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if the full committee sees fit to make some sort of a

report to the Commissionerse.

So our goal today is to establish some sort of
a consensus for what we think of the program plan, what
advice or comment vé believe should be passed on to the
Conmission and the Staff regarding the program plane.

JOkay, with that, I would like to introduce Mr.
Hugh Thompson and ask him to go ahead with his
introduction of the agenda and overview.

MR. THOMPSON: Thank you, Mr. Ward.

Is th2 nicrophone on? Can you hear all right?

Today we would like to discuss our present
preliminary integrated human factors program plan. It
is one in which the staffs of NRR and Research have been
working together for some time to produce the document.
Ever since the TMI accident occurr=2d several years ago,
ve have been really trying to put human factors into the
mainstream of nuclear reactor regulation and nuclear
power operation.

As you know, we have been reviewing the
operator licensiny plants, done human factors reviews of
control rooms, looked at human factosrs considerations in
procedures, training programs at their initial test
programs, increas2d our review of their management

capabilities and in the staffing and gqualifications,

ALDERSON REPORTING COMPANY, INC,
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maie chanj2s to the operator licensing examination
process both looking at the content, grades, and
including simulator examinations where plant-specific
simulators were appropriate.

We have added shift technical advisers, and
now with th2 Commission'’s recant efforts on SECY 82-111,
we are applyino many of these efforts to the operating
plants to look at control rooms and procedures. But to
do this, w2 used our best judyments of the information
that was available to us, developed some documents:
NUREG--0727 and 0801 for the ccntrol room, NUREG-0835
for the SPDS, NURECs 0799 and C899 for the procedures.

Basad on thsse judgments, we have a lot of
proposals outlined by the TMI Action Plan items. And,
in particular, some of these were well received, and
some we moved forward on. And some were not as well
received.

Some that we f2lt had the basis to move
forwvard on were the second SRO. We had policy
statements on overtime, requalification exam procedures.

But what we really found was that there were a
number of areas in which a sounder technical basis would
be appropriate, both for 2stablishing rulemaking and
policymaking for the long term as well as we needed

confirmatory research to provide the basis and the
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judgment that backed up the judgments that we made

earlier.

The fiscal year 1983-85 human factors program
plan was developed in order to provide that sound
technical basis. We have been aware of efforts by
industry and others who have programs, parallel programs
along that line, and this particular program we
ia2velop2d was to be consistent with our 1983 and 1984
budget process.

(Slide.)

The particular efforts so far have been
consistent with the budget. And all of the
high-priority items that we had identified both from the
TMI Action Plan are inclaied.

(Slide.)

One of th2 things w2 hai to face in developing
the human factors program plan was how 2cng and how
detailed a program should it be. As you know, the Human
Factors Society has produced crecommaniations with
respect to the human factcrs program, and it is some 700
pages lony and goes into it in very great detail. On
the other hand, you needed a document that was available
for the public and for the Commissioners and for others
to look at and have a sufficisnt overview of our

programs to understand where we are, where we are going,
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and what some of our major issues were.

The real objective, as ycu can tell, is to
resolve the remaining TMI Action Plan issues. To date,
w2 have, 35 indizat24 in Tablz 1, about 19 of the TMI
Action Plan items in the process of being implemented.
Some of tha2se are in the early implementation phase with
respect to operating reactors, and others are being
fully implemented.

We were also attempting to> make an initial
response to the Human Factors Society recommendations.
They have done a detailed effort over 18 months to
produce some significant recommendations tv a nuabei of
our grograms, and we have included in there an initial
attempt to identify those areacs where we felt we were 1n
agreement with th2ir recommendatiosons. Those where we
had additional evaluatious to be done on our part and
those where we, in fact, had some disagreement or they
were not applicable.

I might note that as I go through the various
documents, it is difficult to determine specifically
vhare w2 responi to each and every of the Human Factors
Society recommendations in particular as it relates to
some of their subtasks and some of their recommendations
about ongo2ing proarams for whi- “hey support2d but had

some questions that we had to resolve.
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I have asked my staff to look at those areas
in detail, working with Research, and we should have
before we make any major commitments of the fiscal year
1983 funds a sound basis for moving forward in all of
those areas.

Likewis2, as w2 have gone through the reviews
of the OL plants and have become smarter at it and added
additional human factors individuals to our staff, other
factors that were not identified in the TMI Action Plan
have been identified as needing additional review by our
staffs, again primarily to determine what the
appropriates regulatory position has been.

Those types of areas, for instance, are
maintenanc2, whar2 w2 1o not have 3 formal regulation
requiring us to get involved in maintenance. But as you
know, the ACRS, as others, have identified the
maintenance area as une which the human factors would
benefit significantly.

And finally, one of the major objectives is
really to integrate the overall program. XNRC has a
major number of offices involved: NRR, Research, ILE,
the regional administrators. Now that wve are going to
rejicnalization, becoming more involved in this effort
as more and more responsibility for the day-to-day

review of the operation of the plants are transfered to
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the regions, it is evan more important that they be

there.

The national laboratories that we have
contracted with with researching ourselves, there are
sixs Battelle, ILE, Livermore, BEL, and Sandia. We
have other contracts to other ¢roups which are primarily
through subcontractors of the national labs. So the
ability to have an integrated program is important.
Industry has INPO, EPRI, EEI, AFI, IFEE, and others, as
vell as th2 Department of Energy has their own efforts
under way in the human factors area.

And primarly it is because ve are all starting
out from a ground where there was not a significant
level of human factors involvement before TMI, we are
all, in essence, paralleling sorme of our programs, and
ve need to ensure that we take maximum advantage of the
other projrams, ndt duplicate their efforts, in order to
produce benefits for our dollars.

MR. RAY: Mr. Thompson, you have used the
pronoun "we" repeatedly, and your second major objective
is to ensure integrated programs, I think, is certainly
essential to tha =2ffort. PBRut I have no sense either in
your program delineation or the document we have or
anything you have said so far that satisfies me that

there is someone central either element in the
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organization or personality who is going to administer
this thing.
And I cannot understand then how it is going

to be efficiently integrated. It seems to me like after

reading the document, a lot of different elements in the

organization, the NRC organization, have certain
responsibilities, and they are all going to gallop off
in different directions, and nobody is going to grap
them by the hair and pull them back when it is not the
efficient thiny to 10.

Is there not a central organization, a central

adninistrator, in this whole outfit?

¥R. THOXPSON: Well, I think that you are
looking at him, and I can say that I 1o have the same
feeling that it is not as well articulated as you would
like. Basically, NRR has the reponsibility for
i12ntifyiny our user needs to Research, working with
Research to ensure that their programs are consistent
vwith ours, as well as identifying our ongoing technical
assistance area, interfacing with INPO and those areas.

And T agree that that should be done, and it
should be done by NER in conjunction with Fesearch. And
I feel that responsibility.

MR. RAY: What is yosur charge in that

respect? We have often said the committee, the ACRS,
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that NRC Staff ne2ds a QA organization for its own
purposes. Do you have the authority to preem:t activity
5>f thes2 various oryanizations if the gquality of wnat
they are d5ing does not satisfy you?

MR. THOMPSON: I think I have the
responsibility to identify. I de not know that I have
the responsibility to preempt it. That is, Research iz
ctesponsible for aiministering the re2search contract
itself; I am responsible for identifying any technical
concerns to Research. If it is sufficiently divergent,

then I think it is one that nesds to be elevated up to

¥iz Stellos
MR. RAY: And you are supposed to be alert to
the possibility of its being divergent for the purpose

for which it is regquested?

MR. THOMPSON: That ‘s coriect. And that is
one of the responsibilities we have, to ensure that the
NRR needs are being met by the research efforts as wvell
as the communications that they have together.

MR. RAY: €So that there is one person in the
NRC Staff who has this responsibility?

MR. THOMPSON:; I feel that responsibility
because the Commission directed NPRR to develop the
integrated human factors program plan. It was not in my

job description.
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MR. kAYs Certainly, this does not come
through to me fi1om readiny what we have.

MR. THOMPSON: Well, that is a good comment,
ani I think we will certainly take that into
consideration.

Along the lines you had, Dr. Ray, ve do feel
that this plan is not final as it is. It is a plan, I
think, that needs to be revised annually, and it is a
plan, in fact, that I would see being in sync with the
buiget process; that is, we need to have our revisions
in time that th2 budgat can process them, that they will
be able to flow for the fiscal year 1984-and-beyond
budget.

And s> T would anticipate that the comments
that you have made or the comments that the Human
Factors Society and the efforts that will be ongoing in
the meantime will be those that will, hopefully, give
you the confidence and give me the confidence that this
overall program is being integrated to a greater extent
than it has in the past.

(Slide.)

Jdur presentation we have today, although it
will be presented by a number of NRR branch chiefs, it
does preseat both th2 ongoing programs that we have in

NRR, Research, and some of the industry-related effort.

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W, WASHINGTON, D.C. 20024 (202) 554-2345



10

11

13

14

15

16

17

18

19

20

21

22

23

24

25

13

They are in six major program elements, as identified.

And the following individuals, which are a
change from your schedule, will be making the
presentation in those areass: John Zwolinski, who is the
acting branch chief of the licensing gqualification
branch, will make the presentations on the first two and
the last issue. Don Beciman will make the presentation
on examination. Denn'. Seamon on proc23dures and testing.
And Voss Moore will make the presentation with respect
to the man-machine interface.

For a kind of understanding where the program
is, we have transmitted to the office directors and the
ra23ional aiministrators copies of these preliminary or
draft human factors program plan for their review and
concurrence and requested their comments to be received
back by close of business tomorrowe.

So with your schedule abcocut identifying your
major conc2rns t2>1ay, that would b2 helpful for us
making our initial evaluation as to how far we can look
fovard at this tine. The EDO has committed to providing
a copy of the program plan to the Commission Wednesday,
September 15. So the schedule we are working on would
have a copy going from EDO to the Commission ahout that
time.

So if there are no other gquestions or if there

ALDERSON REPORTING COMPANY, INC,
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are some guestions, I would be happy to answer them. If
not, I would like to turn it over.

YR. WARD: Yes, I 4o have just a couple of
comments. As you know, we have scheduled, I think, an
hoar Friday morning at th2 full committee meeting for
the presentation of some sort of summary of what we
heard today. 2And at the end of te meeting, we can talk
about that., But if there is to be a comment from the
full committee, you will be getting it, and the letter
will be written on Saturday s> you can 7ot it next
veek. And I guess that fits in with your schedule
reasonably well.

MR. THOMPSONs: Well, it depends upon how much
wve want to work Sunday. I appreciate the difficulty in
responding much more promptly than that. And depending
upon the s2riousness of the comment, we would be able to
go to Dircks to get a relief =2ither from the 15th date
or it might be something that we need to address along
th2 line of makinjy 3 major revision.

If it is a major revision that is required,
then w2 probably would not be able to get the 15th date
unless Dircks wanted to move forward recognizing that wve
will have to respond to your comments.

MR. WARDs A s2-ond zomment. As I read the

program plan, I find that in some cases, at least, the

ALLDERSON REPORTING COMPANY, INC,
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written discussion does not seem to tell me as much

about what the plan actually is as I had hoped. There
seemed to be a statement of the issue, ani then the plan
is to resolve an issue. And then there is a schedule in
the back with a bar chart showing the time period over
wvhich this resolution will be realized.

But there really, in many cases, there does
not seem to be, at least to me, a clear discussion of
exactly how you are going to resolve the issue. So I
gusss what I would ask then is for each of the following
speakers to keep that in mind. And I think most of us
wvho have read the plan have sensed that or have that
sort of problem with it.

So if the speakers can in their presentations
rut as much meat on the bones of the plan as possible,
that would help us a lot.

MR. THOMPSON: Fine. And we will ask that
they do that, Tt was a decision made as to how many
pages to try to put in the document as we went through
earlier drafts. We w2r2 up to several hunired pages and
getting down to each little step in the way. So there
should be, obviously, a document, an implementation
document which backs up each of these, which ve are in
the process of. We have in kind of draft form as

opposed to this overview.
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MRE. WARD: €So you say there is an
implementation jc-ument czoming out?

MR. THOMPSONs We will develop internally our
swn implena2ntation for 2ach of these program elements,
showing the integration efforts that are necessary, more
along the line of a kind of a perk-chart approach
showing wh2re the elements intersect and where are the
appropriate items.

For instance, those who are doing job task
analysis, where they come from, where they will input
into the training program, for example.

MR. RAY: You say that is still t> be done?

MR. THO¥PSON: Well, we originally had kind of
a draft version that did that in an earlier stage. And
then ratier than trying to keep expanding that effort,
we elected to make a document that was not 800 pages
long, put that part aside, and focused on a sma_ ler
version,

So part of it was done, not done to the
satisfaction of where T could give you a document and
say, this is ite.

MR. MOELLER:s What is the basis for the time
schedul2? I ask that because I believe you said the
Human Factors Society took 18 months or something to

develop its report. And what is the pressure to have
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something to the Commission by September 157

MR. THOMPSON; The initial pressure was in the
“ommission®s policy and planning guidance, which they
issued, vhich was to have a document to them by July of
this year. Dircks wrote back in a memo saying, well, ve
have gotten comments from regional administrators, INPO,
ani others on an initial draft which we believe need to
be addressed, and suggested a September 15th date, which
I was unaware of to a certain extent.

But politizally, it kind of comes up that he
is committed to a revised date of September 15. I am
note sure ha2 was factoring in waiting and giving 30
days, let us say, to respond to ACRS comments in that
period of time.

352 if there ar2 major concerns by the
committee or the subcommittee, I think that he would
certainly consider a delayed period of time. PBut I
certainly -annot speak for hian. And we are under some
pressure to get this out.

MR. KEYSERLINGs I have a guestion. There are
six categories up on the vuegraph right now that are
also discussed in the program plar. It is not obvious
to me whether these areas have equal emphasis or whether
some of th2 areas will receive more emphasis than

others. Would it be possible to give us some type of
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wveighting of the relative importance of each of the six
arzas?

MR. THOMPSCN: It is hard for me to right now
differentiate between any particular element in any of
the areas. If I were to say one area rates the highest
efforts, then T f21t ths manajement and orjanization
overall would be the one which would have the most
significant impact on the organization and which would
allow thos2 individuals who are responsible for the
implementation of all of the other elements to ensure
that they are done appropriately, adejuately, and, in
fact, have reached the gocal of having human factors
considered appropriately.

I+ turns out that management and organization
tends to be the one we had the most difficulty, and it
is the on2 in which the utilities fini that they like us
meddling the least in. And therefore, I found that most
of our efforts are pretty much -- we have high-priority
efforts going on in all areas in a parallel effort.

I mean we have certain items, for instance, in
ths examination process that are long rang2, those that
are lower priority than those which are trying to get
th2 validated examination process upgraded immediately,
ths subject content improved, and just the consistency

among examinations.
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So I do not have any specific on2 area that I

personally feel should receive higher priority than any
of the otha2rs, 2l1though in each individual element there
are those which we believe should receive higher
priorities.

I would now like to turn it over to John
Zwolinski, who is the next speaker.

(Slide.)

MR. ZWOLINSKI: T am John Zwolinski. I am the
acting chief of Licensing Qualifications Branch. I
woald like to talk to you first about staffing and
gqualifications element within the human factors program
plan.

The principal objectives of this element is to
improve the capability of utilities to respond to plant
conditions by providing aijequate numbars of gualified
staff. W2 can break that down into things like numbers
of people, gualifications of these individuals, to
include such things as fitness for duty, work
scheduling, for example, shift work, overtime.

We fini that Research is complementing this
effort by conducting confirmatory research and analysis
right now in support of these areas and is looking
further down the road to issues such as the work

scheduling and qualifications of nonlicensed personnel.
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The focus is clearly on the entire plant staff
and not just the licensed persconnel.

MR. CATTON: Should there not be another
bullet on there that relates the technical
qualifications as a function 2f the number of people
neaded?

MR. ZWOLINSKI: I guess the two, I feel, are
interrelat=d.

MR. CATTON: If the industry needs a certain
number of people, they may be gualified; if you need
twice that many, the other half may not be near as good.

MR. ZWNOLINSKIs T™hat is a fair point, yes.

MR. CATION: I think somewhere in this initial
part you need tc look at that. You can make a rough
calculation of th2 number of people you are going to
need as a functicn of time over the next 10 years. You
ko4 how many pedple th2 schools are putting out. If you
ne2d more, you have got problems. The guality is going
to go down.

MRe ZWOLINSKI: And the concern exists that wve
do need more, and we are looking at that very point.

MR. CATTON: So I think that ouzht to be a
fifth bullet on your diagram there.

MR. ZWOLINSKI:s Thank you.

(Slide.)
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In order to resolve the issue of numbers of
qualified personnel, several activities are under wvay
and planned, and these are identified on the screen.

Fhese activities, we hope, will provide the
data, the data base that is really required from which
we can rejuulate.

We also feel that this provides a method for
evaluating manpover allocation throughout the plant, I
think this area also, if you look at the entire list of
activities, you will find buried within the numerous
ctesearch and NRR activitiess, things like how to
determine the number of the sufficient number of
personnel in the pipeline. I think that is a question
that vas raised by the ACRS in a number of our OL
reviewvs.

No one activity really stanis by itself. It
is an integrated set of activities between NRR and
Research. If you would like to talk to any one of
these, I will. Otherwvise, I would prefer to move along.

MR. POELLER: What is the feasibility of
licensing others?

MR. ZWOLINSKI: Dr. Foeller, we conducted a
study about a year ago on the feasibility and value of
licensing 5>f plant managers.

MR. MDELLER: Jh, other types of personnel.

ALDERSON REPORTING COMPANY, INC,
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MR. ZWOLINSKI: Yes.
HR. MOELLER: Okaye

MR. ZWOLINSKI:¢ This is primarily in response

to THI Action Plan A.1 through .4,

MR. WARD: John, the simulator experiments,
what is th2 magnitude of the effort there? Do you have
any idea =-- 1 do not know -~ dollars per year or

something?
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MR. ZWOLINSKI: I know NRR 40llars, and let nme

couch it this way. We have a simulator task in FY '83
that will be about $300,000, and there is a research
task, and if I could ask Ellis Meershaw.

MR. MEERSHAW: Ellis Meershaw of the NRC
Research staff. $500,000 per year in '83, 'Bd4, and °'8%,

MR. WARD: I 3juess I wish Mr. D2Bons was here,
but in the past we have heard about this. These are
simulator experiments, and the data, the conclusions you

are going to draw from these are what cgualitifications,

operating people, our operating people oujzht to have. I
mean, ther2 have -- in the past, there have been some
simulator experiments dcone on seeing what should be done
to optimize operating procedures, what should be done to
improve or optimize control room hardware, are these
2xperiments touching on those things, or just on the
individual qualifications that are reguired?

MR, ZWOLINSKI: I think it is going far beyond
that, and I would like to ask Ellis or Chuck Ogilvie to
talk to it.

MR. MEERSHAW: Ellis Meershaw of the NRC staff
again. Th2 simulator experima2nts are a3im23 primarily at
determininy appropriate qualifications for the control
room personnel, the reactor operator, and senior reactor

operator and shift supervisor. The wocrk -- there is
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some work within this program involving procedures as
well. We had an opportunity to investigate the same
group of p2ople who performed accident scenarios using
evant based procediures, performing the same scenarios
using symptom based procedures, so we used this
opportunity to take a look at the effectiveness of the
two types of procsdures, and we are zlso doing some work
with the type of control room events versus conventional
ani wvhath2r or not th2re2 is an SPDS, but primarily it is
focused on the performance of the control room personnel
ani the gualifications and training necessary to do the
job.

MR. WARD: 1Is this looking at just individual
gualifications or is it looking at how a shift crew
functions? I mean, looking at the type of leadership,
for example, that a shift crew should have?

MR. MEERSHAW: It is looking at both of those,
yes, sir. Tt is very difficult to separats out the
individuals from the group, so at first you look at the
group and how the group performs, but by attempting to
separate osut the performance shaping factors and getting
to the individuals involved at the background, the
education, the experience, we hope to be able to cull
out some of the finer points of the individual

performanc2s. Th2 gross aspect, the crew performance,
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is the first thinj that can be measured.

MR. WARD: I guess the reason I asked about
the magnitude is, I have the impression from some
earlier discussions that while you can -- while it is
fairly straightforward t> talk about an experimental
program of this sort, when you look at the number of
experiments that you would need to furnish useful
results, and you look at the cost of simulator time, it
gets to be -- the impression I have is, it would get to
be a trem2ndously expensive way tcﬁpo if you are really
going to get anything very solid and meaningful out of
it, and you are talking about half a million dollars.
That doesn't sound like an awful .ot of simulator time
to me. I guess it depends how you define "a lot.”

MR. ZWOLINSKI: And how efficiently ycu use
the simulator.

MR. CATION: It is probably a few days.

MR. WARD: Is this going to be done? I mean,
vho are th2 guinea pigs in this work? Are they crews
from utilities that are in for routine retraining?

MR. MEERSHAW: If I can aidrass that gquestion,
again, primarily we are using a piggyback approach to
the simulator time rather than buying the simulator time
outright, which is extremely expensive. We kick in a

few dollars to watch a utility perform its training, and
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wve get some input into the type of scenarios they run,

ani it is an avwful lot cheaper that way. We can get an
awful lot more data. We have lbeen running experiments
primarily to this point with TVA personnel on the
Sejuoia nuclear power plant simulator and Brown's Ferry
simulator. We have been performing experiments with
both initial jualification typs personnel, those
personnel that have never operated a plant before or
gone for their first license as well as
pre-qgqualifization parsonnz21l.

And so, we are broadening, we are expanding
out beyond TVA in the coming years, in fiscal year '84
and ‘84, to broaden the base and try and isoclate some
performance shaping factors like the type of control
room, that sort of thing. But to answ2r your guestion
directly, it is primarily TVA now, and it is both requal
ani initial qualification personnel.

MR. CATTON: EPRI has supposedly developed
some kind of a code whera they can keep track of second
by second maneuvers within the simulator. Are you going
to be taking advantage of this?

MR. MEERSHAW: I think you are referring to
the performance measurement system that General Physics
uses. Yes, sir, we found that to be extremely useful,

and we have done all ocur experiments using the
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pecformanrc2 ma2asurement system, It is sort of a

misnomer. It is not really a performance measurement,
but more closely a performance monitoring systenm.

MR. CATTON: W=211l, *th2y also have a
perf-rmance anazlyzer where they can analyze the
information as well.

MR. MEERSHAW: Yes, sir, that's a
programming. You input your data and you can cull out
from these ranges of data points whether an act was
committed or a spa2cific act was left out. What you
really don't get is an output in A, B, C, or D grade for
instance.

YR CATTON: I understand, but you are going
to use that.

MR. MEERSHAW: Yes, sir. W2 have in the past,
and will continue to use it.

MR. CATTON: &nd th2n you are 3oing to try to
correlate some of this information to the types of
training the person h2d?

MR. MEERSHAW: We will attempt to correlate it
to various things. Training is one thing. Age might be
another. Fxperience. Education. Admittedly, the data
is dim, ani wve will only e able to infer some things
from it, but it is a starting point.

MR. CATTON: With most operators being trained
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pretty much the same way, the way they are told to be

trained, it is probably 30iny to> be tough to ferret

anything out.

MR. MEERSHAW: That may be true, but there are
some differences that we can investigate. Additionally,
a big part of this program is taking a look at field
data, where w2 can investigat2 the same sort of
scenarios. We are looking at the simulator out in the
field that actually occurred in the plant, and by
comparing respons2 and the actions taken in a simulator
to what actually happened in the real world, we will be
able to learn a little bit more about interpreting
simulator jata as far as what will actually happen in
the plant, so that besides Jjust collecting the data, we
vill have some feel for how good it is in relation to
vhat actually happens in the real world.

YR. CATTON: I think that the simulator
experiments would probably be one of your best efforts
out of this whole list. You probably could learn more
from it than anything else, and I am a little
disappoint2d at th2 ra2latively small amount of funding.
That is just a comment,

ME. GAWLER;: I would like to speak to that.
Paul Gawler, from the Office of Research. We don't want

to give the impression that this half a million dollars
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is all of the cimulator work that is going on. To

directly answer y2ur gquestion, this is research work
that ve have going on on simulators that is addressed
specifically at staffing and gualifications. There is a
gr2at deal more go2ing on that has to do with simulators
in one form or ansther. For example, the first item on
the list, job and task analysis, a lot of that is being
done on th2 simulators. Dr. Catton just alluded to EPRI
is doing work on simulators. We are fully awvare of
that. Our research is coordinated with theirs. And
individual licensees are doing experimental and research
work on simulators of various kinds, and there is
research work being done on the simulators themselves,
and I just want to leave the point that there is a lot
of work going on 2n simulators, not just a half a
million dollars which is specifically addressed at the
staffing and qualifications.

MR. RAY: 1In your piggyback development
initially with TVA, if you see a training exercise, the
modulation of a plant trainingy exercise that the utility
has in its program, would it give you additional input
of data? Were you in a position to suggest that they
prescribed that change to the utility or piggybacking?
Do you hava an agreement with them of this sort?

YR, MEERSHAWs Do you mean as far acs selecting
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which scenarios can bes run?

MR. RAY: No, in making a diff> rent scenario
that they nhad no> intent to us2 in their training progranm,.

MR. MEERSHAW: Well, we haven't had that
problem yeot. Initially, we sit down and discuss which
ones we would like to see run, because we are trying to
have scenarios run to collect field data on, and we have
been very successful in that thus far. The types of
scenarios are very common that they would run anyway,
dropped rod, small break LOCA, steam generator break
rupture, that sort of thing.

MR, RAY: But you do have a preliminary
session ocut of which you might influence the exercises
they conduct?

MR. MEERSHAW: Well, yes, sir, we talk with
tham ahe2al of tim2,

YR. RAYs To better suit your purpose?

MR. MEERSHAW: Yes, sir.

MR. RAY: All right.

MR. GAWLER: But that would be ione on a
voluntary, cooperative basis, not prescribed, is the
word you used. W2 might be in a position, particularly
in these research activities, to direct or require, but
we don‘'t have any problems with this. This is generally

done in a mutually cooperative and helpful basis.
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MR. EAY: Okay.

Y. MIELLER: When you first introduced the
subject staffing and gualification, I thought you wvere
talking about the entire nuclear power plant staffing.
Am I wrong? This is only for operators?

MR. ZWOLINSKI: Much of the work that is

ongoing today is for the licensed operator staff. We

have plann24d a nunbar of activities which 30 beyond the

licensed operator staff.
ME. MOELLERs But at the mcment, you are
concentrating then on operators?

MR, ZWOLINSKI: Our FY °'83 budget contains a

number of activities that go beyond licensed personnel.

For exampla, the engineering expertise on shift/shift
technical advisor is a non-licensed position. We are
going int> maintenance personnel.

MR. MOELLER: Yes, I saw that in your plane.

Of the items here, Number 5, human performance and

reliability res=2arch, how does that relate to Number 7,

the relationship between qualifications and job
sacfrrmanc2? Ar2 thos2 -losely intertied?

MR, ZWOLINSKIs Dr. Moeller, I am going to
have to ask my re2search counterpart t> answer that,
please.

MR, MOELLER: That was on the relationship
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between human performance reliability research versus
th2 relationship between gualifications and job

per formance, and a related part of this is in the plan.
Although you don't state it exactly, I received the
impression that somewhere the NRC has developed data
that shows a relationship between organization and
nanagen2nt, orzanization and management as compared to
the safety related performance of a nuclear power
plant. Is that true, that you have now such data, or
inklings of such 1ata?

MR. ZWOLINSKIs To that particular statement,
we don't have those performance measures as y2t. That
is a long-term effort in the management and organization
area that I will talk to towards the end of the day, but
to your first question of your tie between human
performance and r2liability research, with
qualifications ani job performance, I would like to ask
Jim Norberjy of Research to address that.

MR. NORRERGs Jim Norberg, Office of
Fesearch. I think the human performance and reliability
research that we are io0oiny is primarily aimed at the
probabilistic risk assessment aspect in determining
human performance in terms of risk and their
r21iability, the sort of thing that Allen Swain is

working on at Sandia, and we are planning to do similar
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with th2 maintenancs ar=2a, to i2termine what the
praobabilistic aspacts of hurman reliability and
performance are, and I think that is the aim of what you
ar2 talking about there, and I don't think they are
related directly to the gualification and job

per formanca2, although tha2re ca2rtainly is an indirect
relationship.

¥R. MOELLER: Well, I would think they zre
very closely related, ani1 that is why I need
clarification. I mean, if you have people who do a good
job and maintain the equipment properly, et cetera, then
you ought to have a high reliability.

MR. NORRERG: From that aspect, you are
correct. I misinterpreted what you meant by
relationship, but certainly the models that we are
developing for human performance and reliability will
give insight as to what the qualifications should be for
the perfornance.

NR. GAWLER: I think if I could characterize
the differ2nce bestween the two>, Dr. Md2llar, the human
performance and reliability research is aimed primarily
at getting absolute qguantitative numbers for purposes of
PRA. The other research is aimed at determining
performance factors and tryinz to prove matters, where

are the daficiencies. Here, this is more of a relative
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thing rather than an absolute.

MR. MOELLER: That is helpful.

MR. WARDs ¥ell, Carl, or maybe John, maybe
you could t=211 us a2 little more about the seventh one
there, assess the relationship between gqualifications
and job performance, which is a tremendously desirable
thing to understand. I mean, right now, you assume
there is a relationship. You are going to turn over
that rock and ask whathar there really is one. How are
you going to do that? I mean, is that the simulator
experiments? Are you looking at plant operating
experience and trying to see what LER's are telling you,
or what? How are you doing that?

MR. ZWOLINSKI: I think PRes2arch is going to
ansver this.

MR. MEERSHAW: Ellis Meershaw of Research
again. We are approaching that from two directions.
First of all, from th2 simulator exper ments, we are
attempting to obtain or develop performance measures in
linking th2se performance measures with gqualifications
and training., Additionally, with the field data we are
collecting, we ar=2 attempting to develop performance
measures and link the actual real world type data with
performance measures, sort of like the LER approach,

only much ieeper. We found that going beyond the LER'Ss,
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going to the plants, and going to the logs, we can

obtain a lot more data with respect to the time of
response and what has actually happ2n2i1 in using the
LER's alone than actual use in the LER's alone, =0 the
ansver to your 3Ju2stion is, you were using both the
simulator 2xperiments and LER type data to link
performance with qualifications.

MR. WARD: Do you mean you 1look at == you 9o
to plants, you are saying you take an LER that you think
may be human performance related and then you
investigate that in more depth?

MR. MEERSHAW: Precisely. We use the LER's,
the original screen, to tell us something interesting
has happen2d.

MR. MOELLER: Well, one of the first things I
think you sught to> 40 is to examine the LER reporting
system, and remove from it the deficiencies in reporting
human errors, o that you would have some sort of a data
base hopefully in a few years on which to reach some
conclusions. If you examine LER's, if you find that the
human errsr contribution year by y=2ar has jone down
because th2 form was changed and utilities were required
not only to report that human error contributed, but to
name the skill involved, and as soon as you did that the

percent went right down. Am I not correct?
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MR. GAWLER: That improvement in reporting
requirements on the LER's is also being done. It is
being work21 on.

MR. MOELLER: BRight, you have a change in LER
rule, but T wouli think one of your prime targets right
away would be to be sure that that portion of it was
done as efficiently as possible.

MR. GAWLER: And it is.

MR. MOELLERs Very good.

PR. RAY: Could someone amplify the first
bullet for me? Is that an attempt to evaluate the need
for an STA?

MR, ZWOLINSKI: No, sir. As you are aware, 2a
couple of years ago propagated the need for the shift
te~hnical advisor on shift. That was to be in place as
of July 1st of this past month. In talking to the
Commission, it was very clear that the Commissioners
felt we ought to take a harder look at engineering
expertise on shift over and above what was presented
thcough th2 rols >f tha shift technical advisor, so ve
are modifying that particular effort which ve were
trying to ascertain the preferred role and
responsibility for shift technical advisor to look at
the preferred role with respect to putting engineering

expertise 2ither on shift or sn duty through an
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integrated program plan, and ve will be transmitting
that to the Commission here in October.

MR. RAY: And this is supplementary talent
from the viewpoint of the “TA and the need for the STA,
or will they suparsede the STA? Do you have any
objective in mind?

MR. ZWOLINSKIs The long term objective is
probably a rulemaking in a couple of years regarding
enjyineerin; expertise on shift. In the interim, we
would probably allow the role of the STA to remain as it
is, or the licensees could consider alternative vehicles
to puttinjy enginea2ring expertise on shift as an interinm,
and I think ve are going to probably solicit comments
from industry plus prasent some of our own thoughts
regarding =2ngineering expertise on shift, and that will
be in the paper that we will transmit in October.

MR. CATTON: Could I exchanjy2 quialifications
for training in reading some of these sentences?

MR. ZWOLINSKI: I guess =-- well, maybe, sort
of., I would be hesistant to do it.

MR. CATTON: Well, there is an 2xamination
that assures qualifications.

MR. ZWOLINSKI: There is certainly a one to
one tie, and in some casec I think you can.

YR SALVENDY: Could you clarify what you mean
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by fitness for duty?

MR. CATTON: Sober.

¥R. SALVENDY: Well, do you mean mental
fitness or do you mean physical fitness? And the reason
why I am raising the guestion -- let me elaborate =--
vas, recently there is some evidencs2 to iniicate that as
the physical fitness of people increases, the
decision-making significantly increases, and the
probability of making errors of the type of situations
that coperators in nuclear power plants are faced with
could be significantly reduced, so I wasn't sure if you
planned to take cognizance of that fact, or do you
really just mean here fitness in terms of he is
apparently sober, or 4o you really mean to provide the
fitness test in terms of ensuring minimal human error?

YRe ZWOLINSKI: It is primarily the latter.
It is the alcohol and drug abuse concern that has
prevailed. We are moving into> the area of psvchological
fitness for duty, and that is a more longer term program
that is being sponsored by Research.

MR. SALVENLY: PBut not the physical fitness?
What I mean by physical €fitness, if you measured how fit
is a person physically using any established indices for
physical fitness, there is evidence to indicate that

people basically improve their decision-making and
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reduce their making of errors in the type of situaticns
that you find. You would find the control room
environment, and I just wondered whether ycu pianned to
take advantage of that and pla. . 'd to further expand on
that research, and maybe in the future reguire a certain
level of fitness from people that also wculd enhance the
performanc2 significantly. Obviously, mors rzsearxch
needs to be done in that area.

MR. ZWOLINSKI: Let me ask Don Seckham to
address that.

MR. BECKHAM: Don Beckham, Uperator lLicensing
Branch. Physical fitness, as far as the person's
medical condition, is assessed for preliminary, for
initial licensing, and as a portion of the license
renewal every two years, reqgulatory guide addresses an
ANSI staniard on medical certification for operators and
all licensed senior operators and reactor operators
uniergo conplete nedical examination every two years.
The results of those examinations are forwarded to the
NRC for review, and the license is not initially issued
or renewed until the operators meet those medical
requirements. So we do assess the physical aspects of
th2 oparator‘'s gqualifications for duty at this point.

MR. SALVEKDY: A person may he completely

healthy, but he may have different levels of fitness. I

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W, WASHINGTON, D.C 20024 (202) 554-234%

39



10

1

12

13

14

15

16

17

18

i9

20

21

22

24

25

40

am assuming that the persons you employ are medically
all healthy. T am referring to fitness in terms of, you
know, being able to run in seven minutes a mile or
whatever, any standard incides, if you will, that do
exist, and the r2ason I mentioned it is, there is really
evidence now that people who become more fit, you know,
we have known for a long time or speculated that people
that are fit have certain medical efforts. The evidence
over th2 last couple of years is that people who have
become more fit in effect can make better decisions and
reduce the making of errors in the type of
1e2zision-miking task that you may find in a control
environment, and the reason why I asked the guestion is
because fitness was mentioned in here, and I just
wondered if the word is thesr2, how broaid you plan to use
it.

MR. BECKHAM: I don't think we would go to
that depth in the present programs. I would like to see
more evidence of that before we went into a regulatory
modie of reguiring that type of qualifications, but I
vill say that I saw Arnold Schwartzeneger in Conan the
Barbarian, and h2 1idn't make a sinjl2s mistake through
the wnole movie.

(General laughter.)

MR, SALVENDY: What I think I am really
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talkiny absut, ani not in terms of implementing the
regulatory, bdut in terms of the research plan, and the
notion is that in some research the indication is
available. The juestion was wheth2r you in effect plan
to capitalize on that research and expand that research
further ani see whathar it really applies to your needs,
of course, before you go to any regulatory mode.

MR, ZWOLINSKI: And I think Mr. Thompson
intended to capture the thought that we are in the
process of giving the entire program a very in-depth
wash, and this is the kind of thing that would come out,
as to, should we request Research to take a look at
this, and so on and so forthe. I will say that fitness
for duty tended to focus the staff as to alcohol and
irug abuse, but could I get to the bottom line of this
slide?

MR. WARD; Well, not yet.

(General laughter.)

MR. WARD: Go ahead.

YR. KEYSERLING: This guestion is just a
follow-up to Dr. Yoeller's question. But it is also
slightly expanded, and it gets back to licensee event
reports, and or a more sensitive measure if there exists
a nore sensitiv2 m2asur2, ani how theses are analyzed,

and what I am saying here is that given that the¢ce has
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been some type of event that involves human error, is

there any way that this 2vent is analyzed to determine
if this error is due to problems in qualification of
operators, problems in training of operators, or
problems in the managing interface?

Now, I know that this gets beyond your
specific presentation, but I think it is an important
point, because there are certain errors that are
probably 32in3 to r20ccur no matter how well you train
people and no matter how well you qualify people, if
th2ay azare problems in the managing interface, and where
does this 2valuation of event occur, and is this
information being used to determine a remedy to make
sure that such 2vants don't r=2occur?

¥R. THOYPSON: Hugh Thompson, NRC staff. The
major effort that I am aware >f that really adiresses
the specific concerns that you have is done by INPO
risht now. They have a pilot program with two U.S.
reactors and one foreign reactor, in which they are
analyzing the specific near miss operator error problems
and in fact they have a human factors expert on staff
that will conduct an interview with the individuals, and
they will have a very detailed list that they go through
in order to determine precisely what their best judgment

is as to what was the causative factor.
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Yow, depending upon how that result is made

available and is productive, and that information will
be available to tha NRC and t> the nuclear industry in
sorder to improve our own programs. Part of the effort
they have had in the past is the protection of some of
the operators, the nanes and the individuals, to get
them into the regulatory mode, where in fact it wasn't
really an issue. They had cr=2ated a safety problem and
it clearly was a man-machine interface difficulty that
vas identified, and so there is an effort ongoing that
way. We are monitoring that effort, and it has, I
think, started up probably this month, or it will start
later this year.

MR. XEYSERLING: Are there any plans to expand
it beyond two or three sites, because my feeling is that
some of these events are going to be fairly rare, and
the more locations you deal with, the more gquickly you
will build a data base up, and the better that data base
will be.

MR. THOMPSON: I think they 10 plan to extend
ite I think what they are trying to show is the
benefits t> utilities for putting this extra effort into
it and producing a safety benefit for the plant
operation as well as purely the reliability of the

plant, and I anticipate that they woulil probably like
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the top 50 percent of the utilities to make some effort
to implement a program.

We have not right now considered that as a
regulatory requirement. We can obviously evaluate the
benefits as it progresses.

MR. KEYSERLING: And I take it when you keep
saying "th2y" that wve, meaning the NRCT, is not actively
conducting research or expanding the data base in that
area.

MR. THOYPSON: Not to the level that INPO ise.

MR. XEYSERLING: Thank you.

¥R. ZWOLINSKI: Could I follow up with a
couple of thoughts also that you shoull be aware of?
Brookhaven National Lab has conducted a study of human
error related maintenance, and Oak Ridge National lab
has conducted a study on the man-machine interface in
control room. Those were both limited programs. I
believe technical reports have been issu2i, but it 4i14
talk to opa2rator error in both cases. The other program
with INPO is their significant evaluation, and that is
an ongoing program which T understand is being
expanded.

MR. CATION: 1Is anybody continuing the type of
thing that EPRI did when they actually came to some

conclusions with respa2ct to how well the operator
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performed and his background? Because I think that is
in direct relatiosn to training, or what you might want
to do in traininge.

MR. ZWOLINSKI: To that specific question, I

am not aware that we have a program that is one to one

carrying on. We have enouah activity in Research and in

our safety andi technology work that w2 are picking up a

large majority of that activity.
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MR. CATTON: You are familiar with the

2 conclusions that they came to, and I think those kind of
3 conclusions are very importan , and I didn't see

4 anywhere in reading through whet you people have put

5 together anything that indicated to me that you might be
6 going to do that.

7 MR. WARD: 1Ivan, isn't that really what the

8 seventh item is up there?

Bl Oh, I 3uess I 4idn't andecstani what you werses

1 MR. CATTON: The relationship between

12 qualifications and jobr performance. It depends upon how

13 thay define qualifications, which is why I asked him if
‘ 14 I could exchange traininge.

15 MR. FWARD: What did he say?

16 MR. CATION: He said I really couldn't do it

17 on a one-t>-one basis, and I didn't quite understand the

18 answer. 30 apparently not. It is not direct. I would

19 like to see it very direct. That's just a comment.

20 MR. WARD: John, I have another guestion

21 before you go on. I am not sure whether this fits into

22 the staffing ani jualifications or th2 management and

23 organization, and maybe that is part of the problem, but
‘ 24 a year Or so ago there was a paper in one of the

26 technical journals which received a lot of discussion

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE . S W, WASHINGTON, D C 20024 (202) 554-2345



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

which the thesis was that the major human factors issue

in the nuclear iniustcy was one of a man-man interface,
that is, what the author describes as a cultural
differenc2 betwea2n oparators and engineers, and the fact
that every essential communications between those two
groups don't -ccur or fail because of this cultural
1ifferanca.

A couple of weeks agec at a2 meeting of another
subcommittee here, we had several operators in, and a
couple of things that they said I guess made me wonder
again whether there might not be something to this, the
th2sis of the pap2r. For 2xample, when they were
questioned about what they thought about STAs, they
seemed to say well, it was nice to have another hand on
the shift, that it was helpful in getting certain
procedures done and certain actions done to have another
man there. Well, this sz2emed to me2 t5> raiss a1 guestion
of whether they were really prepared or interested in
using the 2ngineering expertise, if there was any, that
the STA had, and then it also raised the guestion, are
th2 shifts undermanned? Po they need extra help?

I guess at least the first one, the failure of
communication between these two groups I don't find
adiressed in the human factors plan. Is that because

you don't really see it as an issue or is it addressed
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somevhere in therz that I just can't find it?

YR. ZWOLINSKI: Let me try to take them all.

Communications we feel is very important, and
that is adiressed in th2 manajz2ment and orjanization
area, and we are looking at that issue. We are also
concerned at your point, are the shifts uniermanned?
This comes back to the seconds SRO, which we are not in
the process of going through rulemaking on. We believe
that the shifts d> need an extra pair of hands to assist
and to the premis= or thesis that the man-man
relationship tends to really drive th2 human factors
concerns versus a man-machine interface. We have been
sensitive to the man-man relationship, and it tends to
permeate the staffing and qualifications training
examination and management and organization issues to a
m2asur2, ani we think it is relevant, and therefore wve
have tried to tackle it in several of those elements.
For exampla, in the erxamination, we are concerned about
how the examiner interrelates with the examinee. We are
also concerned in the staffing and qualifications, how
that entir2 shift :omplam2ant interacts with each other.
And you have heard from research and myself that indeed
we are looking at the composition of the crew and how
the crew interacts, and I think that comes back to the

man-man concerne. $
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¥MR. CATTON: With r2spect to tha STA, one of
the plants where they recently had an incident, the
comment was that the requirements for the STA wre such
that he was just too junior a person to do them a hell
of a 1ot of good in an emergency, but he 4id make a fine
pair of extra hanis to keep track of what had in fact
gone by.

MRe ZWOLINSKI: We are aware of the comments,
both pro and con.

MP. CATITON: But one year out of school is not
much good.

MR. ZWOLINSKI: A fair point.

¥MR. WARD: Why don't you go ahead? What are
you waiting for?

MR. ZWOLINSKI: I think it is important that
the bottom line bes presented. We have done a lot of
work and the culmination of this work is clearly that
these activities will yield a technical basis for
resolving several THI action plan items, and issues
which have evolved over the past few years in the area
of staffing and jualifications.

(Slide.)

MR. ZWOLINSKI: If I might, I would like to
just talk through this slide briefly.

I feel it is important that the subcommittee
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be aware that there are a lot of actors in the area of
staffing and qgualifications; NRR and Fesearch are not
all by themselves. We have identifiedi on the chart
industry groups such as INPO and Edison Electric
Institute and our ANSI associatss. PBe aware that

indiividual utilities are working in the area of staffing

ani1 qualifications, looking at such things as

shiftwork. The unions are looking at staffing and

gqualifications. We are aware of programs at selected
universiti2s such a Memphis State, in which they have
done task analysis on DCE reactors. Cne I am aware of
forused primarily in the area of training, but the
bottom line is we have a lot of actors in the effort,
and if you look to NER and Research you will se2 again
many of th2 ongoingy programs which we feel will yield
rules, guidance, regulatory positions. The results of
these efforts hava beasn and will be integrated into the
NRC efforts on a whole, with the result being the
developing of regulatory positions.

(Slide.)

KR. ZWOLINSKI: I thought you might like to
see some of the activitias that ar2 under way that we
have develosped in bullet form which tend to complement
the schedule that is Appendix B to the Human Factors

Plian. As you can see in each of the bullets, there
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is -- thes2 programs are what is currently ongoing and

envisionedi ovar the naxt couple of years.

In our Chapter 4, we talked to the more longer
term research.

If we could go on to the next slide --

(Slide.)

MR. ZWOLINSKIs In our attempts to put a
presentation together, scme of the same titles ended up
on this format as the first activity slide.

(S1ide.)

MR. ZWOLINSKI: The bottom line in the area of
staffing and gualifications is the regulatory process
itself, and currently we are in the process of looking
at three different activities for rulamaking, policy
guidance on overtime, Regulatory Guide 1.8 and ANSI
Standard 3.1 are in the process of being updated, and
they will be finally updated when shift crew
qualifications are nailed down, which will be about two
y2ars, ani then the staff and their contractors will
issue technical reports over the next couple of years in
these other areas. The staffing for non-licensed
personnel is clearly away from the control room.

MR. CATTON: There is another aspect on the
qualifications. 4dhat about the NRC personnel the person

who goes o2ut and takes a walkthrough in a plant? Do you
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have any kind of an in-house program to t2ach him
avareness of human factors elements? Do you plan to? I
would think that research should set up such a progrm oOr
jecide what such a program should 2ntail.

(Slide.)

MR. ZWOLINSKI: What we have tried to do is
attract human factors professionals to come and work for
the Commission.

MR. CATION: Well, T think when the engineer
wilks through, he knows what a piece of equipment is for
and what is going to be done to it, and if he were made
a little bit more aware of the human factors elements
associated with it, I think he could act at a better
point in time with respect to a designe.

MR. ZWOLINSKI: To your specific question, do
ve have a program in place, it is an informal progrm at
best. We 1id4 try to tak2 an awful lot of 2ngineers and
make them instant human factors types with courses in
the area of just familiarization. I will say that in
the development 2f, let's say, NUREG-0700 on your
control room design reviews, many of the engineering
staff became highly familiar <#ith the work that had been
done and the more man-machine areas of human factors.
This is also true in the development of procedures

guidelines, a great deal of sensitivity has evolved.
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This is also evolving in the area of staffing
qualifications, management and organization, and
examination.

Hugh?

MR. THOYPSON: Hugh Thompson. One item which
I have directed ny staff to do is to meet with each of
the regions on a periodic basis to discuss the human
factors programs that we have. They have meetings about
once every twdo months with th2 senior resiients
inspectors, the guys who are responsible at the plant
for making the tours so that they are avare of the human
factors areas that we have onjoing as well as they can
learn of available human factors guidelines, regulatory
positions that we have.

In addition, one of the TMI action plan items
which presently is not receiving major activity but
which will be evaluated is the resident inspector
training program to determine what is the appropriate
level of human factors, the areas to be covered in that
training progranm.

MR. CATTON: Off the top, that's enough, but I
just went through a plant, and I noticed the valves that
somebody has to turn off, and they are eight feet up in
ths air, and T was wondering where the NRC inspector

was. Probably like me, I'm an engineer. I never
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thought abosut those things before.

MR. THOMPSON: I think some of the programs
with respect to maintainability and operability have not
been integrated in the existing design program.

MR. CATTONs But the way thse valves are a
part of a particular procedure --

MR. THOMPSCN: Those ought to be looked at.

MR. RAY: John, on your last slide under
technical reports, you hai an item that intrigues me.
Techniques for manpower modeling, what is the nature of
manpower mo>deling which you would like to have
techniques for?

MR. ZWOLINSKI: If I recall correctly, that is
the report that w2 would expect to have on operator
qualifications and associated performance measures that
would come from r2s2arch.

¥R. RAY: In other words, the technigues
associatedi, the word "technigues here,"™ ani what it is
intended to convey is what is confusing me.

MR, ZWOLINSKI: Let me ask Jay Persensky of
the Staff to comment?

MR. PERSENSKY: Jay Persensky, NRC Staff.

Technigues, just a word that we threw in there
for the title, deals with different methods that have

been developed primarily in the military system for
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determining the numbers and allocations of staff using

vrious mod2ling t2chnigues, ani we ar2 lookinjy to see
whether or not these types of models or programs could
be applied to the nuclear industry.

MR. RAY: Are you talking about representative
compositions of crews or shifts? This is what you are
talking about?

MR. PODILRK: We are just beginning this
efforte As I undiarstand it, #e can get into shifts
crews, the allocation of functions based on the types of
work that have to be done.

MR. RAY: Whether you need two operators or
three operators and so on?

MR. PERSENSKY: Yes.

MR. RAY:s It sure is a sophisticated title for
what you have delineated.

MR. WARDs Okay, any other gquestions? Are you
going to go on to training now, John?

MR. ZWOLINSKI: I would like to, unless there
are any other questions on staffing and qualifications.

¥MR. BUCK: Are w2 coming back to reliability a
little later, because human performance reliability was
up ther2 and I should not surs when I should ask this
question.

MR. WARD: Go ahead.
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“R. BUCKs But the juestion deals with the
1ifferenc> betw22n tha NRC staff attitude towards the
reliability measure technigques like the Swain-Guttman
technigues, and the human factors recommendation group.

I did want to hear that addressed sometime
today, if we could.

MR. WARDs Is this 30ing to come up later?

YR. ZWOLINSKI: Yes, I think it would come up
in the man-machine interface discussion.

PR. BUCKs Okay, I will hold back and ask it
then.

Can I go ahead and start on training?

MR. WARD: Yes.

(Slide.)

MR, ZWOLINSKI: The principal goals in the
area of training are, first, to upgrade industry
training programs for both licensed and unlicensed
personnel. Ther2 have been numerous action plan items
which have the highest priority placed associated with
tham, and that is the primary reason that we initiated
tne effort in training. We have also identified
deficiencies based on results of the examination process
ani in our independent audits of selected training
programs.

(Slide.)
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MR, ZWOLINSKI: There are also in the training
area select2d other issues that ties back td> the
objective., One is the preferred role of simulators, and
another one is the accreditation thrust that INPO has
undertaken.

We envision that training programs can be
significantly upgraded by using a systems approach to
training. What we envision is the development of audit
criteria in which we can use the instructional systems
iavelopment t2chnology as 3 basis, audit regualification
training programs. As we learn from these audits, ve
would iterate can the criteria, improve those and issue
guidance.

The completion of these audits will allow the
staff to a>dify the currant IE inspaction modules.

MR. CATTON: What is JTA?

MR. ZWOLINSKI: Job task analysis.

MR. CATTON: Thank you.

MR. ZWOLINSKI: To the specific activity
thrust, the general area of accreditation has -- we have
taken a rather hard 1look at a-creditation ourselves,
INPO has put a program in place in which we have just
recently transmitted to the Commission a paper which
recommends that we take a wait and see posture regarding

the gquality of that program and its applicability to the
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regulatory processe.

MR. WARD: Well, what dc you see as
possibilities there? 1If a training program gets
accredited, does that mean that the NRC is going to back
off from licensinj in the area or back off from some
other form of regulation?

MR. ZWOLINSKI; Let me give ycu a little bit
of background, and I will work into that currently.

Applicants will submit in Chapter 13.2.1 or
13.2.2 of the FSAR their training programs for licensed
and non-licensed personnel. Once they are licensed, our
counterparts over in Inspection and Enforcement and the
regional offices now through their inspection modules
will periodically check on the adegquacy of the training
programs as they 2xist at the utility. Our examination
people and operator licensing branch serve the role of
indeed conduction of a r2placa2ment e2xam. If the man has
a great deal of pioblem, clearly he has had a problem
with his trainirny, there is a give and take between the
tvo. Well, that training program that is in place at a
utility can now, based upon INPO's accreditation
program, maybe on2 day be accre2dit21 such that it would
no longer be reviewed by the Commission. We would be
able to take a1 postur2 of acc2pting a third party as the

regulator in this case, in which we would probably
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perform an audit function to some degree.

So I think the statement within the Commission
paper was more one to let's try it out, let's see if it
really works, takz some of the bad actors, to what
extent are these training programs really upgraded
through th2 accrediting process? 1If they are indeed
upgraded, perhaps we can bank on it. And that would
allow us to> back out of the role of a hard regulator or
a regulatory position in the area.

MR. THOMPSON: I want to caution before we
make any r=2al judgments as to where we are going with
respect to the credits to be given to accreditation
program, that we would want to be sure that the products
that the training program produced are indeed what wve
anticipate that are needed, and we would, I think, want
to> evaluatz2 wheth2r we would want to give
regqualification exams that often at that facility to the
extent that we wouald review and audit their type
programs. I think it is too premature for us to say,
but generally what we would like to do is to be able to
rely on the industry effort to upgraue their program and
rely less on NRC having to do the inspection, although
the quality should remain the same.

MR. RAY: Do you know enough about the INPO

oragram for accra2iitation now to be satisfied that it
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would be updated in itself? That is, there will be
re-accrediting periodically to make sure that is once
accredited, hasn't deteciorat=23?

MR. ZWOLINSKI: Within the program itself,
they go through a four year cycle, and every second year
they do get feedback as to are they maintaining their
standards of 2xcellence. We have looked very hard at
their program. W2 are looking at a preferred role for
simulators over the next year in both the training area
and the examination area, trying to report back to the
Commission on or about the first of July of next year,
at the ra2guest of the Commission.

On the last bullet on the ISD process, we have
found that the more systematic engineering approach to
training tends to allow for additional training in
selected areas such as the unresolved safety issues
program, t> bz fully int=2gratz2d with little or no
disruption to the course content.

There are a number of activities being
sponsorad by INPD.

(Slide.)

MR. ZWOLINSKI: They have issued a number of
training guidelines and criteria documents for their
best practices for many of the non-licensed positions.

They have 1l1ls> again sponsorei the accreditation program
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and are sponsoring a rather large task analysis which is
fo-used at the licensed operating staff and selected
non-licensed positions, the end result being the
training that one should sponsor for each individual as
far as the knowledges and skills that will evolve fronm
the task analysis will clearly yield a curriculum that I
believa INPO int2nds to them propagata2 to the industry.
It is a generic task analysis. They need the plans to
10 the more plant-specific parts. Also, research is
sponsoring a rather sianificant effort as far as crew
task, job task analysis for the crew, and one of the
offshoots >f that projram, on2 of many, would be focused
in the area of traininge.

Again, to a point mentioned earlier regarding
simulators and simulation, another piece of their
simulator work is in this area. The bottom line, of
course, is that w2 fe2l that the entire program, that
entire mapping will yield an upgraded nuclear power
plant training program for bPoth licensed and
non-licensad personnel. It will give the Commission a
much more firm stance, a better understanding of what
training r=2ally shouldl be in the nuclear power
industry.

(Slide.)

MRe ZWOLINSKI: I have listed a number of

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W, WASHINGTON, D C 20024 (202) 554-2345

61



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

62

activitie that are ongecing. As you can see, the
majority of these affact lthe2 knowl2d3ges and skills and
simulators.

MR. DE BONS: I wonder if I could ask a point
of clarification. I am sure it may be a function of my
misunderstanding of the documa2nts, but perhaps you can
help me out on this.

Do I understand correctly that the people who
participat2d4 in the simulation actually ar2 familiar
with the scenario upon which the simulation proceeds?

That can't be right, can it? I mean, in a
training situatioa, in other words, that they do know
the outcomzs cf the situation? This can't be true, is
it?

I got the interpretation in the documentation
that I reaid that the students knew what the outcomes
vere for particular nodes of the simulation, and that is
not correct, is it?

MR. MEERSHAW: Ellis Meershaw of the NRC
staff.

Is the juestion 10 they know what the scenario
will be before it occurs?

MR. DE BONS: Yes.

MR. MEERSHAW: The answer is no. It is a

surprise to> them, although th2y can guite often infer
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from a small group what it will be because their
classroom work may have concentrated on perhaps ten
different scenarioss, and they are probably going to get
one or two of them during that specific training
program, but th=2y don't know specifically vhich one is
coming at any given time.

MR. DE BONS: The understanding is that they
4o not know which one is cominge.

MR. MEERSHAW: Yes, sir.

YR. DE BONS: All right.

But are they familiar with the concepts as a
scenario that they could in fact increase their
competence in dealing with the situation? Do you see
the guestion I am asking?

Do they have enough insight about the general
conceptual structure of the simulation that they can
pre-estimate the situation?

MR. MEERSHRW: The fidelity of the simulation
is very good for the specific people we are dealing
with. We are dealing with people who are training on
the plant that th2 simulator simulates. So the response
0f the simulator is very close to the response of the
real plant, and they know they are in a training
environment, and so I can only assume that they realize

that they can learn a great deal from the actions they
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10 or don't take.

MR. DE BONS: Yes. I am worried about the
preset of the sitaation in that if you hav2 a preset,
I'm not sure really =-- I'm not really comfortable with
the credibility of the training, but maybe I need to
understand it a little bit more.

MR. MEERSHAW: If I could address that just
briefly, w2 are worried about that, too, and we have
tried very hard not to get much of a preset, but some of
it is inevitable. Th2y know they are in the simulator,
and they know from a given group that they are going to
jet som2 z-asualtiss. That is why we are wvorking to hard
to correlate the performance in the simulator to
performance actually in the real world, to try and get
some sort >f calibration factor to better understand

wvhat we are seeing in the simulator.
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(Slide.)

MR. ZWOLINSKI: I mentioned at the outset that
the goal was to 2stablish a firm technical basis using a
systems approach t»> develop training criteria and
guidelines. We would expect that the results of our
effort would yieli a number of revisions to> regulatory
guides, ANSI standards on selection and qualification.
3.5 is on simulation. The Standard Resview Plan 13.2.1
is on licensed operators, 13.2.2 on non-licensed.

The last bullet, the IE inspection module, ve
feel is the big ticket item from a regional pcint of
vievw as far as taking the modified audit criteria and
incorporating it into their inspection criteria. We
feel that would be a major upyrading of the training
audit.

I have just saii that. I have a1lso said let
us take a hard look at accreditation. We believe the
two go hani-in-hand. Th2 finalized training evaluation
criterion are really the vehicls in which we would go
through th2 committee for the review of generic
reguirements to upgrade our training 2valuation.

¥R. CATTON: 1Is this the bottom line?

MR. ZWOLINSKI: Yes, sir.

MR, CATTON: To me, I think that training and

research should focus on what traininjy should be and I
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15 not 322 any of that her2. I Jjust see an audit, sort
of an audit kind of function. Where do you make that
iecision? I mean, one type of training might be better
than another.

If you talk to two utilities, they could have
iramatically diff2ra2nt concepts about training and they
will both swear up and down =-- actually they will do
more than that -- that they are adequate.

MR. ZWOLINSKI: We are taking the approach in
a number of these tasks that such programs as the INPO
job task analysis which will categorize the knowledges
and skills required of the reactor operator, senior
re2actor opa2rators and so on as being 31 funiamental
program that will carry through with curriculum
development and, from that, we can ensure that we are
training the individual such that he is going to perform
wvell as a reactor operator and so on arnd so forth.

W2 are trying to get a more bigger picture to
get into the mode of selection, training, examination
and then operatiosn and not be out of phase on any one of
those four issues. And the job task analysis tends to
drive several of those issues.

MR. CATTON: S»o> this particular aspect is then
missed?

MR. ZWOLINSKI: The aspect of?
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MR. CATTON: Well, if you look at the way
Ontario Hydro does business, which T happen to like, it
is quite different than what i1s done with many utilities
here, whizh is the b2st way. I think that is a pacrt of
training research, is deciding what training should be,
and I 40 not s2e that anywhere in this particular module,

KR. ZWOLINSKI: What we have done from the
lizensing sii2 has bea2n to focus through the
instructional systems dc¢velopment process, this ISD
praocess, the more systematic approach to training. Now
this is not to say that other vehicles do not exist that
wvould be acceptable to the regulator.

I think over the longsr t2rm res2arch will te
looking at alternative systematic approaches to
training. I would assume that Ontaric Fydro uses a
systematic approache I am not familiar with their
program.

MR. CATTON: 1t is well worth looking at., It
is just a comment. I do not see it, and I realiy feel
it ought to be in there.

MR. ZWOLINSKI: If I interpret your comment,
you are saying that w2 ought to certainly take a lcok in
the area of research as to =--

MR. CATTON: As to what training 1s all about.

MR. ZWOLINSKI: Thank you.
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Any other questions?

(No response.)

MR. WARD: I gueses that is all on training, so
let us go ahead with ¥r. Beckham, I believe, is next.

(Slide.)

MR. BECKHAM: My nane is Don Beckham. T am
Chief of the Operator Licensing Branch in NRR. I would
like to discuss the examination element.

The basic objectives that we have are
tw>fold -- one, to develop a valid and reliable
examination and, two, to develop a process that assures
that that sxamination is administered and graded
consictently across all of our examiners, the regions
and the different facility types.

It is a reasonably easy objective to lay out.
It tends to be ratler aifficult to me, primarily because
of the current lack of information on exactly what it is
ve are supposad to> be examining.

{Slide.)

Therefore, we initially focused on the content
of the NRC exam. A properly structured exam ietermines
it learrniny objectives have been met, if a training
program or gualification program has in fact brought a
set of candidates up to the point where they have the

knovwledges, skills and abilities to perform the task at
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hande Therefore, we are basing in the initial portions

of the exam development work on the identification of
these knowla21jes and skills through tha Jjob task
analysis being conducted both by INPO and by a research
organization.

We are very sensitive to the criticism that
the NRC exam reguires the candidates to learn skills and
knowlediges other than those n22iei to operate a nuclear
pover plant and that after they pass the exam they learn
to opecat2 th2 plant, Therefora, w2 are looking very
hard at information that is availallie, information that
is being produced, to glean from that the abilities and
knowledges that are necessary for the operator to
perform th2 job.

We are looking at it in two different lights,
one for initial licensing, which is the main thrust of
the NRC involvement at this peint, and also from the
point of view of regjualification exams. We have been
directed by the Commission to conduct a minimum twventy
percent aujit of all requalification operators.
Therefore, wve have to come up with a 4ifferent type of
examination. Do you in fact look for the same things in
a requalification 2xam as you do in an initial exam, and
that leads us into the second activity -- do you do it

ths sam2 way.
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In the last three years we have made major
changes to the examination process. We established
sinimum secti~n passing scores. We establish2d a higher
overall passing score. We have added new categories to
the examination and just recently we completely revised
the format that the written examination was conducted
unier.

We added1 simulator exams to the examination
and after subseguent reevaluation required those
simulator exams only for those plants with
plant-specific sinulators. Therefore, we need to work
vithin the examination system to ensure that our process
for examining ope2rators is as dependable and reputable
as we can make it,

Therefore, we are working on assessing the
tole of simulators in the examination, identifying the
optimal format and administrative procedures for
conducting the written examinations, developing
standardiz24 examination practices, the actual
administrative procedures used by the examiners,
developiny new ani bettar guiielines and training €or
the examiners, and developing the test, administering
and gradiny the t2st to ensure that we have consistency
across the examiners, and we are working very closely

vith the efforts in the training area to ensure that the
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examinations provide valid and consistent indications of
training program effectiveness.

MRe WARD: Let me ask a question. What are
you going to do if you come to the conclusion that
examination on a3 plant-spacific simulator is the most
important thing you can do to assure that an operator is
qualified?

MR. BECKHMAM: If w2 com2 to the conclusion
that the best method of determining that an operator is
jualifi2d is through 2xamination on a plant-specific
simulator and ve have concluded through the studies that
we do have under way that there is no other method that
will give us that same assurance, then we would provide
recommendations to the Commission on rulemaking in that
area.

Ne have a report scheduled for the Commission
in July of 1983 that is specifically to discuss the role
of simulators in the examination process and make
recommendations to the Commission on that very
Juestion.

MR. WARD: Out of the 70 or 80, or whatever
th2re are, op2rating plants, how many have
plant-specific simulators?

MR. BECKKEAM: At this point there are

non-operational plant-specific simulators of the
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operating plants announced and contracted for,

siaulators that are under construction or in the
construction pipeline. There are 76 percent of the
operating plants, 8% percent of the plants that are in
the licensing phase and 98 percent of the plants with
construction permits have ordered or have simulators
under construction.

So in the next -- between now and 1986 about
85 percent of th2 operating units will have
plant-specific simulators.

MR. WARD: So it is going to go from what, ten
percent or something to 85 percent?

MR. BECKXHAM: We are about 15 percent now, and
it will climb to B85 percent, and it is being paced now
by the capabilities of the sinulator manufacturers to
respond to the orders that have been placed.

MR. WARD: Thank you.

MR. BECKHAM: The €final effort that we have
currently under vay is to use the efforts that have been
described previosusly on identifying and the job
performance as measured in simulator experiments and
relating that to performance on the examination.

This is essentially to back up the information
provided by ths job task analysis. If we do in fact

find that there are reliable measures 2f job performance
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being generated, we can then cross-correlate those with

th2 sam2 subj2csts, 2xamination reports, and determine if
we can get an indication of the reliability and validity
of the exanination based on objectively-measured job
performance in a controlled setting.

We are also reviewing the efforts that are
unier way by various industry sroups and individual
utilities to provide more subjective job performance
measures., d#e are essentially following their research
to see how their programs develop, to see if that can be
used as a validity measure for the examination.

I would like to stress that all of the efforts
that we currently have under way will be constrained to
the current examination system. The system of written,
oral, walkthrough and simultator exams we feel very
strongly that we have made sufficient changes for the
immediate time in the examination process, considering
the long period of time that a candidate is in training
for his initial exam, considering the implementation of
NRC regualification exams, the change in the format of
thes initial exam.

de fesl that another set of immediate changes
to the examination are not warranted until we have
signifi-aat indization that w2 need to change that

system., Therefore, we are working primarily within the
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existing system to ensure that we have proper content

validity of the existing 2xamination.

MR. WARD: In the past, I guess until the
present, a large number of your examiners acre contract
peoplel rather than NRC employees, is that right?

MR. BECKHAM: Yes, sir.

MR. WARD: Do you plan to continue that? What
is the situation? What will it be in five years or ten
years?

¥R. BECKXHAM: We have direction from the
Commission to internalize the operator licensing
function. We are pursuing regionalization to help in
the serious problems that we have had with recruiting
lizensing 2xaminers. We are 2ssentially competing for
ths same p2ople that are highly desirable to the rest of
the industry for licensing examiners.

Ther=2for2, we are g2ing to them rather than
forcing them to go to us.

MR. WARD:s Who else wants licensing examiners?

MR. BECKHAR4: Well, the people that we are
gettina for licensing examiners are yo>ur basic
off-the-street nuclear engine2r with a3 master's degree
and ten years of operating experience, including an SRO
license and experience in the training organization of a

utility.
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They ares pretty much dime-a-41ozen and it seenms
that if we make them an offer, whatever organization
thay are workingy for will som2how manige to meet that
offer and naybe do us a little bit better without
causing them to move to Bethesda. Therefore, we have
the Region III op2rator licensin section fully
operational. We are staffing a Regicn II office. We
plan to start the Ragion T office in the
Dezember~-January timeframe to start staffing there, with
spring-summer staffing for the Region IV and V
sections.

By doing that, we hope to make job location
not be one of the problems with recruiting the
examiners. I will point out that we have significantly
reduced the number of part-time examiners. We have
major contracts with Oak Kidgs, Idaho and Battelle
Pacific Northwest Labs for providing most of our
contract examiner help, and we have a commitment for
tho>se people.

At tvo of the labs they are full-time
axaminsrs. At on2 th2y are nd> more than half-time
examiners. So that we are providing them with a
significant amount of training and indoctrination in the
exam. That is either their main job or a significant

portion of their job. And we have a great deal more
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control ovar their activities than we may have had in
the past t> ensure examination consistency across

examiners.,

Now we are working on getting our ianternal

procedures as well thought out as possible so that we
can provid2 as much validity to the examination proccess
as we can.

MR. CATTON: 1Is the exam that this person
makes up reviewed by anybody to make sure that its scope
is broad? I would be a little bit concerna2d about an
axam that was put togesther by a nuclear enjineer.

MR. BECKHAM: The exam is created in
accordance with the examiner standards. W2 have
separate examiner standards for reactor operator and
senior opsrator exams.

MR. CATTON: The standards are with respect to
the balance of the exam? There is so much of this and
so much of that?

MR. BECKHAM: Yes. They have percentage

criteria for the five areas of each exam. They specify

the type of questions that should be asked, the
percentage of any categery that you can ask in any given
area -- that type of direction.

After the exams are prepared, they are

reviewed by -- if they are prepared by one 0f the labs,
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they are reviewed by the senior lab people, approved,
and forwaried to headjuarters or the r2gional office for
reviev. There they are generally reviewed by one of the
NRC examinsrs and, as a minimum, the s2ction leader for
that section prior to being aiministered.

MR. CATTON: I think your examination is
probably the key to getting the proper kind of training
you want them to have.

MR. BECKHAM: I tend to b2liesve that also.

MR. CATTON: And this is not my own view. It
is also the view of some of the people at the
utilities, They will do whatever they have to to pass
your exam, particularly the OL exams, so it is really
important that you do it right and this is a tough
business.

MR. BECKHAM: It is an extremely touagh
business and we ar2 vary much awvare of tha fact that vwe
can drive training programs with the examination with
very little difficulty. If we change the 2xam, the
training programs will change almost instantaneocusly.

MR. CATTON: I heard immediately about the
fact that there was thermohydrolics being put on to the
exam. Some of the screams were from 120 miles away.

MR. BECKHAM: The communication system that

exists in the industry is gquite efficient.
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MR, CATION:s That is right.

MR. BECKKAM: 1hat is why we do not want to
make chang2s to the exam until we have a solid basis fr
making those changes, and that is why we are looking at
th2 current efforts on relating operator performance to
actual job performance, and on the job task analysis for
ensuring that we are covering those skills and
knowledges that are necessary for the operatorse.

MR. CATTON: That is why I asked the earlier
gJuestion about research into what would really be best
to be in the training program, because you can drive it
with your 2xaninations. If you da2cid2 certain subijects
ought to be covered, all you have got to do is ask
gquestions and they will be covered.

MR. THOYPSON: We kind of 1look at that as
balance, though. We should have the training prograam
being able to be integrated and self-sufficient, part of
the overall process that produces qualified operators.
Obviously, we can drive it, but hopefully the job task
analysis will identify those training needs and ve will
1ll be kini of in a lock step, that we do not run off
and develop an exam without the training program having
to identify as a need from a systems approach to
identifyiny trainingy needs for operators.

MR. CATTON: Sometimes a single perscn sort of
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biting the bullet and deciding they ought to know a
little bit more about something and then putting it on
the exam is the best way to 3>.

¥MR. BECKHAM: Ideally, though, the INPO job
task analysis, the major thrust, is to identify the
training necessary in the ideal world. That will come
out. The training programs will be modified and then in
the examination, as it rightly should be, would be a
measure of whether those training objectives had been
met.

If ve can work in the ideal world, that is the
vay we will work.

YR. DE BONS: I assume that the training
objectives are not entirely knowledge-based -- in other
words, how many pigeons are there i the coop or how
many eggs in the basket. But, rather, they are procblen
orient2d s> that if you jive the studant c2rtain
alternative actions he can respond in a way that is
reasonable. Is that correct?

MR. BECKHAM: The current NRC examination
takes both sides. We ask a certain number of gquestions
that are me2morizei knowledge. What do you do if you get
the following condition? We ask a certain number of
Juestions that ar2 here is the indications that you

have. Her2 are the alternatives. What would you do?
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We are -- part of our effort is to evaluate
all three portions of the examination =-- the written
exam, the operational exam, and the simulator exam =-- to
get a bettar iatarmination of what skills and abilities
are measured by both the individual questions. We are
doing content analysis on the individual written
gqu2stions. We ar2 also doing analysis of the oral
portions of the exam to determine the skills and
knowledges that are measured there.

So that we assure ourselves that the overall
process measures both the memorized knowledge that is
necessary and the dsvelopment of the skills and
abilities that are necessary to properly operate a
nuclear power plant.

MR. DE BONS: So that means essentially that a
student responds in a certain way to the examination
gquestion, that one possible conclusion could be that the
individual did not have the n2cessary analytical skills
or the synthesis skills that were appropriately
determined to be necessary for that task. Is that right?

MR. BRECKEAM: For the short term effort of
current activity, we would not get to the level of
making the determination that the operator failed this
section of the exam because he was not able to maintain

in short-term memory the memorized information or he
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failed the examination b2-aus2 he was not able to

synthesize three different bits of information into the
proper thing.

In our longer-term activities, w2 are not
constraining ours2lves as much as we are in the
short-term activities. That may very well be something
that comes out of the studies that we are doing
long-term.

MR. DE BONS: Thank you.

MR. WARD: One more guestion. I guess it is
under training research, and maybe th2y will answer.
But there is something called an operator examination
data bank. Are y>u 325iny to talk about that or was
someone else going to talk about that? What is that?

MR. BECKHAM: We essentially have two systems
that we are in the process of finalizing now. They are
more tools for us than anything that is going to
dramatically affect the examination.

The examination guestion bank is a
computerized bank of questions that are available to the
examiners t> use in developiny the written exam. It
takes some of the work out of writing the exam. It can
also be -- we also intend to use it to> ensure that wve
have the proper mix of the skill, analytical ability,

memorization tvpe gquestions that was referred to
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earlier.

It is a tool for the examiners to use to use
the comput2r t2chnolojy 2ssentially to present them with
alternative questions for preparation of the written
exam, The other information bank is a data bank that
inzludes 2111 of the damographic information on all of
the dockets that we currently have in-house, and will be
added to as each licensingy action is complate.

So we now have operators -- information on
operators available in the computer so that if we want
to know if cross-eyed, left-handed operators with a
minimum of four years of nuclear experience did better
on section 5, we can do that type of statistical
analysis. WNe will be using that system extensively when
we are in the evaluation of the examination.

MR. CATTON: EPRI found that from their
simulator study, that the operators thought more in
terms of the heat balance did better with respect to the
various sca2narios that they were run through. Are you
going to b2 abls to put that together?

MR. BECKHA¥: We believe that we can put
tojether an examination that in fact does track for that
type of ability. We are working very closely with
people in the pro-2iuras ar2a to i2vermine how the new

procedure formats and the training programs that are
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being instituted for the procedures are going to impact

the examination area.

Since most of those efforts are essentially
th2 identification of heat balance as the basis for the
procedures development work, I can anticipate that we
will have more operationally-oriented guestions in the
heat transfer section than perhaps we do nowe.

MR. KEYSERLING: This is pr-.ably going to be
an integrated guestion, but I am go'ang to ask it at this
time anyway. And it comes out of a concern I have with
inzreasiny use of simulators ind increasing use of very
expensive simulators.

As I understand it, the verdict is not in yet
as to the level of fidelity that is required in the
simulator system, whether or not simulators are required
at all in an eff2ctiv2 training program or an effective
evaluation program. I would like to know if anyone has
ever looked at the relative cost and benefits of
building a simulator, building an exp2nsive simulator
which duplicates some serious human factor engineering
arrors that happan to be within the plant, as opposed to
trying to 2liminate those errors in the plant itself,

This was one of the big concerns I had when ve
toured Singer Lak=2. We saw beautiful machines being

built that included human factors efficiencies. And has
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anyone look23 at the -cost effactiveness of building a
simulator versus changing the problem?

MR. RECKHAM: There are several people that I
recognize over on this side of the room that have done
quite a bit of analysis on the cost effectiveness of
building simulators to duplicate your plant and also on
the cost of upgrading simulators to conform to the
control room 4esijyn list -- the ra2sults of the control
room design review studies.

I do not have that information at hand. We do
not anticipate, unless, as was brought out earlier,
there is a clear indication that the best way to examine
an operator is on a plant-specific simulator, we do not
anticipate requiring a plant-specific simulator just for
ths examination purposes.

I share your concerns that if we reguired thenm
to duplicate a bad machine we are not helping anything.
That is on2 of th2 r=2asons that we 10 have in the
discussions of compliance with ANS 3.5 and Regulatory
Guide 1.14% on upjraiiny simulators, we have had several
discussions with utilities on their plans for
incorporating the results of the control room design
review int> the upgraie of th2ir simulator and what sort
of time lags ther= may be associated with that.,

But I d5 not know of a specific cost-benefit
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anilysis that has been done.

MR. WARDs: Don, you seemed to say there wvas
someone in the audience that had done some work on
that. Is there someone who would like to volunteer an
opinion, an answer to the juestion?

(No response,)

MR. KEYSERLING: Could I ask a more
fundamental question. That is if we have X number of
iollars t> reduce human factors errors, should those
1ollars be spent in training, and by training I am
talking about building simulators to duplicate human
factors enjinsering errors, or should thosa2 same dollars
be speri on eliminating those errors and which approach
is ultimately going to give us the fewest errors being

nade?
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MR. BECKHAM: I don®t think that is a yes or
no question. I think the purpose of the control room
design review is to identify the control room
deficienciss that a cost-benefit analysis vill justify
being corrected., I think that at the coampletion of that
program, we will have a much better idea of what then
the training program will be required to compensate for,
but I don't think it is a should we put all of money in
training or shouli we put all of our money in hardware
corrections. I think it is more of a let's find the
correct mix for the operating reactors that will yield
the maximun level of safaty.

MR. KEYSERLING: Well, that sounds like a
reasonable ansver. I hope that is being ione.

MR. NARD: Go ahead, Don.

MR. BECKXHAM: Moving rizht alonj.

(Slide)

As I said, our current activitias are
constrained to the existing examination system. Fer our
long=-term activities we in no way intend to maintain
those constraints. We intend to identify the state of
the art in testing.

This is 2 multi-area effort because wve are
dealing with a broad group of people in different

technologiss who are dealing with different portions of
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the examination. If we can develop new strategies for
the licensing of operators and senior operators that
provide us better content and performance validity, ve
certainly vant to pursue those tactics.

To> give you an 2xample, w2 are looking at the
FAA's check pilot concept where the certified best SROs
in the industry have some certification from the NRC and
then ¢go in and spend a shift with lica2nsel operators as
a check examination. We want to take the results of the
industry and NRZ programs on training programs. If they
identify a logical conclusion as a valid measure of
training effectiveness, we would want to incorporate
that into the exam. We will be forced to consider the
maximum use of our headquarters and regional people in
th2 examination process. That may very well change the
entire concept of the exanm.

We want to use the best testing improvements
that the utilities have made. They are doing a great
deal of work on improving their training programs, and
believe m2, they 1io5n't send someon2 to> the NRC exam
without having given them exams themselves. Therefore,
if they develop new innovations, we want to be on top of
those innovations and incorporate those into the exam if
possible. And we would also like to incorporate any

technological advances.
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If we can develop an SAT-type exam that is
both content and performance valid, that we announce
that. In Yarch of 1988 we will be at the local
auditorium in Atlanta and we will be giving the RO and
SRO exams, and anybody that wants to take them can come
in and fill out the form and give us their $5
registration fe2, similar to the way the SATs are given.
We are going to pursue that.

This is not to say that we have absolutely
iecided that any one of these methods is the best waye.
What I want to point out is we have a completely open
mind about the NRC examination. We want it eventually
to be the best measure of the operator's qualification
to be a safe operator or senior operator in the control
room., We intend to> draw on the state of the art in both
the nuclear area and in other related technologies to
provide us with the assurance that the examination is in
fact doing that, and prior to implementing changes of
that magnitude in the exam, we would insist that the new
technology be fully validated. 1In that we would be
working with the available objective measures of
on-the-job performancs, correlating with the INPC and
Research task analysis results, and we would ensure that
we had a system in place to ensure that the new

examination was kept current and valid.
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MR. DE BONS; To date what has been the

correlatison betwesn the examination philosophy and
practices and selection and employment practices?

MR. BECKXHAM: I can't answer that guestion for
you, We do not at this time have a study that would
correlate between the practices used by th2 utilities in
selecting the candidates for the licensing program and
subsequent performanc2 on the NRC exam. I can tell you
that 95 percent of the candidates that are initially
proposed by the utilities for licensing eventually
receive their license, so the utility scre2ning seems to
vorking fairly well.

MR. WARD: Any other questions? Mr. Buck.

MR. PUCK: I have one question here. In the
integrated human factors program, it statss in the
section under personnel staffing, validation of current
new selaction pro-2dur2ss. Ani then I 100k at your third
bullet up on that last slide, and it says validation of
nev examination programs. However, in the program that
vas pra-sat up, it states that the staff disagreed with
the human factors group on this particular item. I
somehow am very co>nfused as t> what is the differences
and wvhat is the similarities.

MR. THOMPSON: HKugh Thompson. The particular

disagreement that is identified on the paper is whether
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it shculd be an NRC-run program versus an industry-run
program. In perso>nnel selection we clearly agree that
that effort should be done and the effort should be made
to have th2 utilitias have a good selection process for
their candidates., We feel that that jis more
appropriately an industry-run program rather than an NRC
telling the industry how to g9 out and select their
candidates. We are monitoring their process now. Wayne
Jones of Ma2mphis Stat2 is runaning tests. Joe Johnson at
TVA has his bring anybody in and ve will test them alony
the way, kind of a1 differant kind of approach. So we
ar2 monitoring what the industry is doing and we think
that is the appropriate level for the effort to be done
at.

I tnink if you will notice in the Human
Factors Society recommendation they said it should
either be done by the industry and monitored by NRC, so
this agreement here was probably a mischaracterization
of our position. We agre2 that it ought to be done and
it ought to be done by industry.

MR. PUCK: I think it says if the industry
isn't going to do it, then the NRC should.

MR. THOMPSON: That's right. Then it gets a
little touchy, but at least industry is doing it and wve

ar2> monitoring their efforts right now.

ALDERSON REPORTING COMPANY . INC,

400 VIRGINIA AVE . S W, WASHINGTON, D C 20024 (202) 554-2345



10

1

12

13

14

15

16

17

18

19

21

22

23

24

25

91

MR. BUCKs Okay, but that is over and above
licensing.

MR. THOMPSON: That's correrct.

MR. BUCKs Okay.

MR. WARD: Any other guestions on training?

(No responss2.]

MR. WARD: Okay.

Let's take a break, and we will reconvene at
3:20 on the man/machine interface.

[Recess.]

MR. WARD: Our next speaker is Voss Moore, who
will talk on the man/machine interfacs program area.

(Slide)

MR. MOORE: As Dave said, I'm Voss Moore,
Chief of the Human Factors Engineering Branch, and I
will be talking about th2 man/machine intarface
element. The objective as laid out here is to develop
technical bases really for making decisions in the
man/machine interface, and I think perhaps it would be a
little more accurate to say "improve" the technical
bases, becauses wve are really not starting from ground
Zero.

As you people know, we have been working in
this area for a zoupls of years and have been meeting

vith the Operations Subcommittee and the Human Factors
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Subcommitt2e and the Full Committee on a number of
ccasions, We have reviewed 25-plus control rooms. A
number of those we have discussed with the Coamittee on

individual ope2rating licanse raviewvs.

We have discussed control room guidelines,
evaluational critaria with you people, SPDS, functional
criteria and evaluation criteria, and on a number of
occasions we have discussed the integration of these
initiatives with regard to> th2 SECY g82-111
recommendation to the Commission. But as you are avare
from the various meetings we have had with you, our
involvement with the man/machine interface has been
restricted pretty much to the control room and pretty
much to the operability aspects of the control rcom. And
you and our staff and others have identified a number of
ar2as that go beyond the control room and operability,
an? it is really that area that the man/machine
interface element of the program plan is aimed at.f

Now, with r2g9ard to the sa2cond bullet, the
purpose of the initiatives or the efforts in the progranm
plan is to enabl2 us or t> provide a technical basis for
making decisions with regard to regulatory positions.
Regulatory positions could be in the form of new
rejuirements or n2w guidance t> inplem2nt 2xisting

requirements, and the "where needed” was added to
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inlicate that if indeed our studies show that a
particular problem isn’t amenable to a regulatory
solution, ve don't intend to force fit, or if it
indicates that it is really not beneficial to place new
requirements on the industry in a particular area, we
don't intend to go that way.

Now, how will we use the new regulatory
positions? Obviously, nev designs, if any come along.
Evailuating modifications of existing plants is probably
one of the most likely ways that we will use this new
knowledge, and certainly the assessment c¢f operating
experience and incidents. We will have incidents. We
will have operating experience that will give clues to
cectain inaieguacias or possible nesds for improvement.

We would like to have a technical basis for
evaluating those properly.

MR. RAY: Will the LER reports b2 your prime
source of the cperating experience?

MR. MOORE: Probably not. They certainly
haven't beesn too helpful to date. More incidents where
there wvas a clearcut case or a hint of an operator error.

MR. RAY: Do you mean a major transient or
something like that?

MR. MOORE: Yes. I think that is probably the

more likely place. We do review the LERs and we are
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still optimistic that the system will improve and
provide us th2 kind of information that will let us
determine whether there is a man/machine interface
problem, but to date it hasn't been.

MRe. BEAY: Dr. Moeller made a point earlier
that the present form of the LERs may be efficient for
this purpose. Have you reached a con-lusion to that
effect? Do you see improvements in the LER reguirements
that might help you?

KR. MOORE: Well, I have read some drafts of
improvements, ani it lookad to me like it would make
them clearer. I think Dr. Mosller may have been saying
that the additional analysis and information might
discourage people from reporting things. Was that the
tone? That was the tone I thought I gathered.

MR. MOELLER: To some degree, but we both
know, of course, they are looking at the LER system and
they are pconosiny revision. Now, I must confess that I
have not looked at it specifically in terms of meeting
your n224s or yosur ne2ds as da2scribed here today, and I
think that is Mr. Ray’'s point.

MR. RAY: That's right.

¥R. WARD: Tt seems that every time the
gquestion of LFRs used in this area comes up, everybody

says they aren't really much good. I juess the most wve
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got is that there was a core screen indicating
interesting incidents. I guess I don't find anything in
the Human Factors program that is addressing that.
Shouldn't the Human Factors pz2cople be going to the LER
people and insisting on some changes in the LER fornat
or reporting methods?

YR+ MIIJRE:s Thara wis a Research KRR task
force on thate. Jim, can you shed any light? I kanow I
had a fellow working on the task force. T don't know
what progress they have made.

MR. JENKINS: My nane is Jim Jenkins., I am
with the Human Factors Branch in the Division of
Facility Operations in tha Office of Research. Almost a
year ago, perhaps more, a series of recommendations were
made for specific changes and requests for types of
information that we racommendsd should be reported in
the event that an LER would have to be completed, and
these were submitted to AEOD. 7n fact, I think we have
the author of the report here. And we recognize, very
frankly, that a final decision has not been made on the

structure and content of a revised LER system, but wve

have recomanended speci '+ <hanges sc that information
ct2latiny to2 humap - i2 11ity circumstances of a pulse
and other data mi ut vailabdble.

In fact, as you know, Mr. Ward, we have just
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compi~ted an analysis of LER reports to identify the

time of day and the time during a shift when a variety
of human errors oz-currei, and this was a rs2cent analysis
that ve hai completed trying to use the current data.

So we have made recommendations until, I guess, the
other side 2f NRC responds. That is where we are.

MR. WARD: In the aircraft business there is a
system of anonymous reporting of near misses that pilots
and air traffic controllers use. I guess it is
available to other people in the business, too, but they
are the two users. And I think NASA collects -- well,
these anonymous reports are sent into a NASA office. Tt
is a NASA office because I guess they don't want the FARA
doiny it. And I mean it isn't LER-type events but
lesser 2v2nts whare there is some human failure that
some people in the operating business knows. The
reactor power oparator organization, PROS, at least some
of the representatives have expressed an interest in
providing that sort of service for the nuclear power
plant business. HWhat 40 you think of that?

¥R. JENKXINS: 1In response to your first part,
you all kindly brought this to> our attention in April,
as I recollect, and we now have a contract with the
Aerospace Zorporation to look into the NASA and the Air

Force and sther forms of reporting o2f human performance,
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and to come in with a feasibility plan as a consequence
of their analysis. Because of a numb2r of reasons, that
plan has been delayed and will nov be available in
Dacember or January of this year, or 1983,

de have discussed last week with the reactor
operators society the kind of information that they
might have that c2uld help us, and so 1iscussions have
begun with them., How it will end, I wouldn't know, but
ve 10 have the vork started. We are also cognizant that
INPO, through some of their international associates,
have looked into a variety of reporting systems and are
evaluating thes2 mathods in a pilot study which I
understand is now taking place or soon will take place,
and we have asked for that infcrmation.

MR. WARD: Thank youe.

MR. MOORE: These are the activities in the
man/machine interface that are discussed in the progranm
plan.,

(Slide)

Maintenance. As you will remember, I
mention2di that we had looked at the control room from
th2 man/machine interface in the control room from the
operability standpoint, not from the maintenance. There
ar2 strony hints that significant contribution to risk

of accidents ccmes in the maintenance area. There are a
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number of jroups working in that area now, and I was a
little parochial when I made out the Vu-graph because I
know that INPO and EPRI are both working in the
maintenanc2 area. NRR starteil a t2chnical assistance
program just this fiscal year, and our scope was to
really look at th2 extent of the problem with the idea
of determining where safety might be improved from
improved maintenance and the extent to which that might
be amenable to a regulatory fix. And we all had some
top of the head ideas concerning what one ought to do
about maintenance, but we iidn't wvant to fly into this
vithout a careful study.

The near-term program is in NRR and the longer
or interm23iiate range will be with Research, but it is
geared toward looking for where new regulatory positions
might improve safaty. We have had to be very careful
that our programs that sounded very much like, Research
and NRR, didn't overlap, that they complemented each
other rath=2r than us both 1o0in3y the same thing. And ve
also have had interaction with EPRI and INPO to avoid
the conflict.

MR. WARD: I noticed on the bar chart where
you showei the time. Under the maintsnance progranm
there is a program: d2velop design for maintainability

Juidelines, and the work on that starts this year or has
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started. And then there is to develop general
maintenance guidelines, and the work on that doesn’'t
start until 1985.

I wonder, since there aren't really any plants
that I know of being designed now, if the priorities
shouldn't be swapped there. What is the urgency, unless
I don*t understand what that is, but why the urgency to
start 5n d2velop 12sijn for maintainability guidelines.
It is 2 good idea when there are new plants coming.

MR. MOOREs I think that we feel that here is
a place here incidients and experience may indicate that
there is a problem and that wvhere we do need some
regquirements and we would like to know how to handle
those. Now, the general maintenance guidelines, I'm not
sure why they are so far out. Ann, d> you knd>w? Ann
Ramey-Smith of th2 Human Factors Engineering Branch.

MS. RAMEY-SMITH: What we are referring to
with the ge2neral maintenance guidelines there is an
integration of a number of different NRC efforts in the
area of maintenance, so the general maintenance
guidelines will b2 addressing such things as perhaps
staffingy, proceiures, man/machine interface concerns,
these sorts of things. That is why the timing is
several y=zars out, so that these efforts can get under

way so that we will have the information available to
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put together those general guidelines.

MR. MOORE: Yes. I failed to mention that in
the next fiscal year there is a look into maintenance
procedures. It is very, very hard to separate design
from maintainability, training from mainterance, and
managing maintenance and maintenance procedures. So our
technical assistance program is under the same
contractor so that there will be a proper coordination
unier PEL.

MR. WARD: Well, it is hard to separate then
but I wouli assum2 that d=2sign for maintainability would
apply to new plants.

MR. MOORE: It would apply t> new plants or
modifications.

MR. WARD: Plants not yet designed?

MR. MOOREs Well, it could be modifications.
Very often something will happen ani the utilities will
propose a modification, and the reason for the
modification may be improve the maintenance.

MR. MOELLEP: You said earlier that -- and T
am quotiny the same statement in the plan -- "There is
evidence to> indicate that human error in nuclear power
plant operations contributes to nearly half of the
overall risk to pablic health and safety." What is the

evidence?
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1 MR. MODORE: I think there have been several

2 studies. I am tempted to say LER data after having said
3 LERs are not too jood. Carl Gawler, do you want to

4 comment?

5 MR. GAWLER: WASH~-1400 shows that.

6 MR. CATTON: I think there has been subsequent
7 4ata from EPRI.

8 MR. GAWLERs Yes, there have been subseguent

9 PRA analyses that have further verified that.

10 MR. MOELLER: Well, I understand what you are
11 saying ani the context in which it is said, but I have
12 read NRC resports from other offices or branches that

13 have stated, for 2xample, on the Zion PRA that 90

14 percent of the risk was associated with seismic events,
15 and I am just readiing on the Indian Point 2 and 3 PRA

16 wh=2re 50 p2rcant >f the risk is associated with fires.
17 I know what you mean, but I think it has to be said in
18 context.

19 Now, if you assume that the 90 parcent of the
20 risk contribution from seismic events is due to errors
21 in design or failures in properly testing equipment to
22 resist such events, then that is the context, I presume,
23 in which your statement was made.

24 MR. CATION: EPRI says that a little

25 different. They Jjust say most of the human errors are
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associated with maintenance. Tt doesn't say what
percentage of risk is human error.

MR, BAY: Well, I don't think we need to
pursue this, but perhaps they understand my point.

MR. GAWLER: There could also be considerable
overlap, Dr. Moeller, in the example you gave. For
axample, 2ven in th2 sa2ismic =2vent, the conseguences
could be compounded or erroneous actions taken. There
are overlaps in those two sets.

MR. MOELLER: Thank you.

MR. MOORE: The second --

MR, WARDs I‘'m sorry, Voss. One more
juestion. The program plan under maintenance says a
program plan has been developed which addresses numerous
issues in the area of maintenance. Is that something
that is published?

MR. YOORE: Only in draft form. It is from our
contractor at PEL and it is being reviewed now, and that
more or less recommends the future action to be taken in
a1 program. The sa2cond activity is local control
stations. As I said, we have concentrated in the
control room.

We think there is r2ason for some concern for
local control stations. I think somebody mentioned the

valve way up in the air that had to be operated. Cur
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concern stams partly from the fact that unlicensed
operators, and presumably not as well-trained operators
as the licansed sperators in the control rd>om, will be
operating at local control stations and probably under
less direct supervision than th2 p2ople in the control
room.

Now, there is another side of the coin, or
another group of people that say, well, it really isn't
that big of a prublem because most of those operations
zan be monitored in the control room. So the purpose
of this program is to look into what we should do and it
is likely to end up as a revision to our standard review
plan. And also a number of organizations are involved,
emergency response facilities, particularly the
technizal support center. IEE has the lead on the
emergency response facilities.

We will be doing the human factors review in
conjunction with th2ir reviewe W2 will b2 developing
some guidelines to help us perform the reviews, and ve
will be turning o2ut 3 number of ra2views up through 1985,
ani I beliave -- I don't have Research there. I thought
you had a program in the emergency preparedness, and

here I may have been =-- yes, I have b2en parochial again.
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Annunciators. That has been identified as a
problem since before Three FKile Island, by Joe Simonera
and others. And certainly the accident at Three Mile
Island emphasized it. Our control room reviews have
certainly indicated that for major evants, major
transients, the annunciator systems are perhaps as much
of a distraction as an aid.

de are looking into that. We are looking feor
possible short-term, cost-effective fixes, and Fesearch
is lookinjy toward some longer-range fixes. We have had
some hints from INPO that we think there will be fairly
big changass, utility-initiated changes in the control
room where they will make changes to their annunciator
systems, not just because of safety but because of
1ifficulty in suppactiny the pressnt-type systems with

their vendorse.

So we really do think that even if no new
plans come in and even if we 4don't reguire backfits for
annunciator systems we need to have the technical basis
for reviewing improvel systems.

Computers. There is an awful lot of activity
in the industry in improving the information and data
management, Historically, NBZ hasn't done a great with
computers, with computer protection systems. We have

done some 3 and B audits and have done a fair amount of
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work, but in the "non-safety systems" we have not done

vary muzk, ani hare this is most of the work we expect

to be done by Pesearch, EPRI, Halden and others, and wve
at NRR will be following it.

But in the next year we have a fairly small
technical assistance effort to sort of s.ope out what we
think NRR and the Division of Human Factors Safety needs
are in computers and computerized information and data
handling.

MR. WARD: Voss, I guess I've raised this
point before, but I'm concarn2d about QA of computer
softvare. As you make more use of computers, there has
to be some way to control the software and the softwvare
changes, analogous to configuration control of
hardware. And it just seems to me that that is a
rejulatory concarn.

MR. MOOREs It is, particularly with the
SPDS. Ani while we are working, number one, with an
INPO working group and our review is centered on an
audit of the vendor and utilities, B and B, with the
thought of good configuration management of the program
-- now, with regard to managing it or auditing it after
it is in placs ani beiny chany24d, I think that is an
area that we will be explorina to see perhaps what

guidance should be given to the resident inspectors.
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I know there2 has been a great deal of concern
by INPO with the possibility of people buying software
that is proprietary and that, to make changes, if the
vendor has gone out of business, they have to start all
over. So the management of changes in those systems
over the life of the plant I think is one of the areas
that we definitely need to explore and may indeed have
to develcp reguirements or perhaps inspection modules
for.

MR. GAWLER: Excuse me, Voss. I would like to
also add that in the area of research we have initiated
praograms td> inve_*igate this guestion of QA in computer
software. This is not limited to human factors
considerations. Therefore, this is being sponsored in
our Instrumnentatiosn and Control Branch in my Division of
Facility Operations.

One of the first steps we have taken in this
regard is to promote an industry and voluntary consensus
standard, to develop a standard on QAR for computer
software.

MR. WARD: Carl, who is 4oiny that work?

MR. GAWLERs IEEE.

MR. WARD: It is a contract with IEEE?

MR. GAWLER: No. As I say, this is being done

unier a voluntary consensus standard effort, so it is
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not a contract. But we are ciausing this to happen.

MR. WARD;:; It's voluntary, but you're making
it happen?

(Laughter.)

MR., WARDs: I've heard about things like that.

MR. GAWLER: Actually, in this case we got a
lot of help from an individuval who was active on that
committee.

MR. WARDs Thank you.

MR. SALVENDY: 1If you could clarify, please,
whether you plan to carry out any work in the area of
supervisory control? We're talking in the area of
computerse.

MR. MOORE: To date, software type systems
have not b2en us2i. To the bast of my knowledge, there
aren't any being used to actually manipulate the plant.
Most of that is hard-wired. There are protection
systems that are software-oriented. So if that wvere to
become a problem, I think we would get involved in it.
But I think the functional allocation, that is a later
element, we'll be looking more directly at that:s what
tha man should be 4i2ia3, what the machine should bde
doing.

MR. SALVENDY: No, I was really thinking when

the human actually interacts with the computer and gets
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information via computer. Is there a special Pranch
within this research program which is cogenerating --
called in the field of human factors "cogenerating
control™?

MR. MOORE: Yes.

MR. SALVENDY: What specifically 4o you plan
to carry dSut in the area of human factors control?

YR. JENCINS: Jim J2nkinse.

We just finicshed a conference on cognitive
modeling, including supecrvisory control models, at MIT
over the past three weeks, and wve were pulling together
a variety of thoughts. W2 hal Tem Sharidan, who is
noted for "is supervisory control models, among others.
And at this date we are evaluating the many concepts
which came out of that to focus a diraction of
research.

At the same time, we are getting in a more
pragmatic sense some empirical information related to
man-computar interaction through our evaluation of a
variety of SPDS~-type displays. We hope to present to
the ACRS a more thoroughly defined research program in
the near future.

MR. SALVENDY: Then in the current plan you
1on 't have2 any plans, in the current proposal here, to

carry out the research in the supervisory control?
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MR. JENKINS: We don't. We have not defined
the plan, but we intend to.

MR. SALVENDY: Thank you.

MR. MOORE: The next item, advanced controls
and displays. A number of advanced control rooms have
been bought and, while wve've evaluated a few of them --
by "advanz24 control room"™ I mean one that utilizes
extensively CRT displays, computer-backed CRT display
system versus the hard-wired, meter-type system. And
our present guidielines 1o have some guidance in that
area.

But we 30 recognize that the field is moving
very fast and resesarch has a number of projects, as does
Halden. And NRR, in looking over the programs, decided
that there wasn't any sp2cifi- short-tarm tachnical
assistance kind of a job that we ought to do, but that
we will be followin3y thos2 efforts to be sure that in
evaluating advanced contrsl rooms we will be using the
best information that we can get our hands on.

MR. WARD: Voss, how 40 you plan to integrate
th2 programs ther2 with research ani what is going on at
Halden? And I guess there is some other European work
going on. I think the French have some.

MR. MOORE: Yes, Research is following thate.

They do have a representative at Halden. They have the
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integration function and will be just keeping step with
wvhat has been generated. They will be providing us with
reports, and als> information as to what ra2search is
going on.

Is there anything you can add to that, Jim?

MR. NORBERG: W2 Jjust r2c2ntly hai a
discussion with three representatives from the Halden
Research Project, technical p2ople, at which time NRR
people and staff members were also involved in some of
the discussion, particularly relative to what was being
done on the annunciator systems and some of the computer
iork. And so the staff members are being kept informed
211 this basis.

And also, our research program is basically
aimed at d2veloping the 1ata base and the criteria and
guidelines from which we would then pass on to the NER
side of the house for them to take whatever regulatory
actions they believe to be appropriate in terms of
advanced controls and display systems. What the
research program is 42in3 is trying to provide the
technical basis for the criteria and the guidelines, and
NRR will then apply these as may be appropriate for
regulation.

That is kind of the interface we have.

MR. MOORE: The next item, function
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allocation., In our review of control rooms to date, ve
have been iealing with plans that are designed and a
functional allocation was made when the systems were
iesigned. We hav: accepted those as the functional
allocation and haven't challenged those unless the
systems review or the walk-through of procedures
indicates that possibly that is an improper allocatione.
But we feel that it is very important to carry on
tresearch in this ar=2a, 2ven if we didn't expect new
plants to come along.

Obviously, if there is a new design coming in,
th2 review of th2 allocation of functions between the
man and the machine would be significant. It would be
an important part of our review. But we believe that --
vell, we kaow that in many of the incidents in the past
there has teen raised the gquestion, gee, should the man
have been tagjged <ith that responsibility? Shouldn't
there have been an automatic system?

We feel that we do need better data, better
background for evaluating that sort of an incident,
because invariably when a human error is involved in an
incident the juestion comes up, well, d4id he make the
error because he was doing something that shouldn't have
bean assigned to him? So that is a research effort that

we will be, we in NRR, will be following.
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Our last item is safety system status
iniication. Task action item 1.D.3 called for us to
investigate the desirability of applying Reg Guide 1.47
t> the plants that it hasn't been applied to, and Reg
Guide 1.47 really calls for a status, an automatic
status indication of the safety systems of the plant.

This sea2ms to be confused with th2 SPDS. That
is looking at the status of the plant itself. PEut this
is lookinjy at the status of the normally static safety
systems, their re2adiness for operation. Now, Reg Guide
1.47 does acknowledge that certain of those functions
may be left to administrative controls and T think
probably in the past we have left things to
administrative controls that vere difficult to automate,
and we are looking into what systems it is appropriate
to leave t> administrative controls and which ones
really ought to b2 automatad so that we will be looking
at those systems with regard to the need for automation
rather than the ease of automation.

(31ide.)

I have covered most of this, I think, in going
svar the activitias. But there ares a largs number of
groups involved in all of the various activities
associatedi with the man-machine interface.

(Slide.)
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The products, you will notice these are in the
form of reports that will provide us the tachnical basis
for making decisions, as I mentioned earlier, and the
implementation =--

(Slide.)

-- as I indicated before, could be in the form
of regulatory pasitions or improved guidance to meet, or
nev requirements or improved guidance to meet existing
rejuirements. Maintenance -- we essentially don't have
human factors requirements in the area of maintenance.
We will have to make a decision with regard to that.

The local control stations couli -- the output
of this could be a revision to the standard review
plan.

Computers, we really don't know. I think it
depends on what comes out of the research. Backfits;
certainly we will be considering short-term backfits for
annunciator systems and will consider whether the plants
that have not met Reg Guide 1.47 should be rejuired to.

Now, I have a number of other slides that go
into sub-elem2nts and sub-elements to these that T have
discussed, and cover some of the research and NRR
technical assistance.

I see I have more chan used up my time. I

would propose to 3o ahead if you want me to, but I would
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teally pro75s2 to answar your guestions if you have
them.

MR. WARD: Does anyone have any questions?

MR. KEYSERLING: Yes, I have a guestion that
r2ally 4i41 not show up ander "activities,"™ out may have
come under maintenance, and that is, are there any
ongoing efforts to look at the human factors aspects of
protective clothing and how the use of protective
clothing could interfere with or actually prevent a
pecrson from doing what they are supposed to be doing,
maybe even in an 2mergency situation? 1Is that being
considered anywhere in your activities?

MR. YO0RE: VYes, in the research. But before
Jian starts, in our control room reviews to date we do
have the pesople put on the protective clothing and wve
check their ability t> communicate across the control
room. But obviously a lot more needs to be done.

Jim?

MR. JENKINS: Ya2s. Jim Jenkins.

Over a ycar ago we met with EPRI, and at that
tine tha2y 42r2 making a human factors analysis of a
variety of protective clothing, used particularly to
handle the heat transfer problem and the cooling
maintenanca. BAnd they hav=2 an active research progranm

to look into a variety of designs, which I understand is
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near completion.

As part of our maintenance task analysis, as
vell as our contr>l room crew task analysis, we will
in-lude those instancas for which protective clothing is
a reguirement to jet a baseline of information on the
effectivenass or baseline information on the use of
current protective clothing.

Beyond that, we have done some literature
ra2searzh, primirily the Army's work in the Quartermaster
Corps, of protective clothing, and it appears that --
and, excuse me. There is one other item. There is some
vork by I&E, I believe, and I could stand corrected on
this one, on various applications of protective clothing
in testing that they are 1oing on the maintainability of
capability provided by the current protective clothing.
It has been well documented that the suits are not well
jesigned for maintenance, that maintenance activities
are very difficult to perform.

And so I think the task analysis _information
and the EPRI information provides us the analytical and
the empirical basis for determining what kind of
regulatory response should be made. We are not in a
position to> do that yet.

MR. KEYSERLING: 1Is the FPRI program locking

at improvei designs or are they Jjust evaluating current
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1esigns?

MR. JENKINS: They are looking at improved
designs. They ar2 actually shootingy for, I beslieve, up
to an hour of habitability with this particular
garment.

MR. CATTON: Their recent, what is this, EPRI
journal describes the suit in part.

MR. WARD: One other juestion, Voss. We
talked about the need for, possible need in the future,
for a better 2A of software. There will also be a
companion need for better reporting of incidents related
to softwar2 problams or software errors. LER's I don't
think now are a very rich source of that sort of thing.
Is there any plan now to structure the LER reporting so
it would be sensitive to software as software becomes
more important?

MR. MOORE: I ion't know of any, but I think
that is a good point.

MR. CATION: Where does Michelson's group fit
into this?

MR, MOOREs; They are developing the new LER
system, ani we have had contact with them.

MR. CATTON: I gqguess if there are new
categories you ought to be informed.

MR. WARD: VYes. PRut these people are the
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potential users and they ouacht to be beating on them to

include what they want.

MR« CATION:

That's righte.

MR. WARD: Thank you, Voss.

Jur next speaker is Mr. Zieman.

MR. ZIEMAN:

I'm Dennis Zieman, Chief of the

Procedures ani Ta2st Review Branche.

(Slide.)

The obj2ctive
elements of the program
the plan procedures, to
capability of operating

of operation, including

of th2 procedures and testing
plan obviously are to upgrade
improve the operator's

the plant safely under all modes

emergency conditions, normal

operations, plant shutdown, or off-normal conditions.

This objective or go2al will be met by

developing guidelines which the licensees or applicants

will use in the preparation of their emergency

procedures, and of course must include the development

of those proc=durzs from the guidelines,

operators, and implementation.

The objective

of the testing portion of this

2lement ic to increas2 oparatar understanding of the

plant behavior. This is accomplished by or has been

accomplished by performing additional tests during the

initial startup test period to 7ain some aiditional

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W., WASHINGTON, D C. 20024 (202) 554-2345

training of the

117



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

118

information about the plant's behavior, and also by
rejuiring the operators t> mores activaly participate in
th2 entire initial startup t2sting program.

In view of the fact that the short-ternm
objectives of this portion of the 2lement are pretty
well in place and have been met for all of the operating
plants or the applicants for new operating licenses and
the long-term aspects of it have a very low priority, I
plan to say no more on this subject other than the fact
that we plan to reconsider ani reassess the need for
developing or for reviewing the adequacy of the test
pragram in fiscal year °84,

(51lide.)

The first major activity for this element is
to deva2lop the juidelines for the preparation of
emergency operating procedures. We chose emergency
operating procedures because we felt this was the area
for improving procedures that would r=2alizs the greatest
improvement in safety in operating the plant, although
there wer2 some that iisajreed with th2ir importance.

The preparation of emergency operating
procedures guidelines has been a cooperative effort
between us and the industry which has been in progress
for some tire. And as a matter of fact, it is now

nearing completion. All four vendor 3juidelines are
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expected to be complated by the end of this year, this
calendar yzar, or very early next year.

I'he technical guidelines provide the link
between the transients and the accident analyses and the
procedures that the operator uses for operating the
plant. They also provide the guidance for preparing
wvhat we call symptomatic or functional-based
procedures.

They have been developed by the vendors, the
four major vendors and the four owners groups associated
with those vendors and with INPO. NUFEG-0899 is our
contribution to the guidelines. That document includes
the human factors type of guidance in providing, in
developing procedures. That document reflects the
resolution of comments that we receivedl on its
predecessor, 0799, and is considerably less prescriptive
than the original document that was sent out for
comments.

We took many of the details out of 0799, with
the agreem2nt that INPO and the owners group would
prepare a writer®s guide that would include the kinds of
details that we had previously included in 0799. The
writer's 3juii2 has been completed. We hava seen a final
draft version of it and it does in fact include the

kinds of d12tails that we had previously included in
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0799.

So by the end of this year the operating
reactors should havs a1ll the juidance that thay are
going to need to start preparing thei: plant-specific
emergency operating procedures. Our authority for
implementing the emergency operating procedures is given
in a documa2nt which I'm sure you're all familiar with,
SECY 82-111.

We are currently initiating a program to
evaluate the methods of implementing revisions to EOP's
that will minimize negative transfer and retraining
time. This work is scheduled to be completed in
Septembar of '83 and so it should pretty much coincide
with the time that most of the operating plants are

ready to start implementing their revised procedures.
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MR. WARD: Dennis, could I ask you a question
about that? I guess if a plant has an SPDS, that would
be something important in the emergency operating
procedure. Where does that get -- is that in the
generic technical guidelines, or is that just in the
plant-spezific pro-24ure that the licensees would write?

MR. ZIEMAN: Well, right now, it is neither.
Whan they zom2 to pass, they will have to be geared into
the plant-specific procedures. Now, the generic
guidelines, of course, are a living document. They are
never going to be fixzad.

As newvw Ginna problems arice, there is going to
be a need seen £for revising those guiielines, and as the
guidelines are revised, so must the procedures be
revised. So as SPDS becomes a reality, then I see it
becoming a part at least by reference in the procedures.

To obtain a reasonable assurance that the
licensees have appropriately used the guidances proviied
in developing their plant-specific procedures, we plan
to review all of the procedure-generation packages.

The procedure-generation packages include:
the plant-specific technical guidelines, the
plant-specific writer's guides, if they have used
something otiier than the generic writer's guide, a

description of th2 program or 3 description of their
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verification and validation program, and a description
of their r2training programe.

In addition to that, we plan to audit eight or
ten plants and audit the procedures of eight or ten
plants. The plants s2lected will probably include at
least one from each vendor type, may very likely inaclude
plants from a small utility and plants from a large
utility and probably o0ld and new plants.

Hopefully, as a result of this kind of an
audit, we can have a fairly secure feeling that those
licensees have appropriately implemented the guidelines
into plant-specific procedures. We would then leave the
audit of the remaining operating plants, the procedures
for those remaining plants to the regions in the normal
inspection functions.

(Slide.)

The n2xt activity deals with Task Action Plan
item I.C.9, which was the long-term program for
upgrading all procedures. And for the purposes of this
discussion, I hav2 not separat2d or have triesi to
identify a program for any particular kind of
procedures. Inzludied among those will be the operating
procedures, the maintenance procedures, surveillance
procedures, administrative procedures.

We have prepare2d a statement of work for
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developing guidelines for the operating procedures and

for th> maintenance procedures. 'n other words, our
approach to looking at these other kinds of procedures
will bde very similar to what we did with the emergency
operating proceiures; that is, we will develop
guidelines to give the industry fror which they can
ievelcp plant-specific procedures.

The estimated completion date for these two
tasks, whizh we are currently lookina to specific
northwest laboratories for assistance on, is September
of 1983. The combined level is about 4 man-years.

In ad4ition to the e2xperience gained from our
revievw of the emergency operrating procedures, the
operating and maintenance procedures guidelines will be
based on ongoing NRC and industry experience and
research. I reluctantly say, recognizing the problems
of LERs, wvwe would hope to get some information there
that might be beneficial.

A survey of existing procedures at nuclear
plants or at non-nuclear plants of a similar type of
plant, examination of current technology and job
performance aids that could be appliel to procedures, a
look at applicadle industry standards and at the
problems that hava already been experizsnced with

procedures.
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These guidelines, when completed, will
praobably bz published as a NUREG, as was 0899, Our
authority, howvwever, for implementaticn of this phase of
the pragran is not zovered by 82-111, We are hoping
that many of the utilities vill see the advantages of
improved procedurze ‘~ *hese other areas and voluntarily
10 them as tioy have with the emergency procedures. And
we undoubtedly will have to discuss the matter with CRGR.

(Slide.)

This vu2graph merely shows all of the
interfa~es that have already bYeen identified from the
activities that w2 have been involved in to date. They
are well-established lines of communications.

I guess it is perhaps obvious that PTRB is
shown in the hub of this, and yca may understand the
vhy. In s> doing, I may have shortchanged Research a
little bit becaus2, obviously, they have an interface
with EPRI, an interface with INPO, and an interface with
the regional offices as well.

The specific research programs that are
develore2d or are either under way or planned to support
the development of th2 procedures element are shown on
this slide.

(Slide.)

And if you hava gea2stions on any of them, I
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vill be happy to try to redirsct them to the appropriate
research person.

(Laughter.)

Are there any guestions?

MR. WARD: I have one, Dennis. The situation
with SEP plants seems to be kind of a special one. Is
vhat you are saying there that it is likely that they
vill be recoanized in SEP plants some deficiencies
conpared with mors modern plants which, instead of
fixing by backfits, hardware backfits, you are going to
attempt to fix with procedures? Is that the idea?

MR. ZIEMAN: I think thar2 is no 2oubt that
that is the case. We have already reviewed two plants
that they have finished the integratel review of the SEP
program. In many cases, it is neither. 1In some cases,
it is impossible. It is certainly not cost-beneficial
to make hardware fixes to them. And I think in many
cases it is reasonable to solve some minor problems like
that with procedures.

This, however, in my opinion, should not be a
part of this program plan. It is a task that wve
perform, but it is just one of our routine Jobs.

MR. WARD: Any other guestions on procedures
and testing?

(No resgonse.)
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MR+ WARDs Thank you, Da2nnis.

MR. ZWOLINSKI: I am John Zwolinski, and I am
going to talk about management and orjanization.

(Slide.)

The principal 30al within th2 manag2ment and
organization element is te upgrade utility management
ani organizational design. In addition, we feel that
the need exists very strongly to minimize the
subjectivity which currently exists in our reviev
process and in our guidelines that we have today. And
further, we shouli try to enhance to the extent possible
thes reliability and consistency of our review process.

Fhis is all being done in response to TMI
Action Plan items I.B.11 to J.31 on consiruction,
management, and item I.B.12 which is related to the
independent safety engineering group and its specific
role and responsibility. To carry that just a step
further, we are looking at the plant operations review
committee and off-site safety review group activity in
that area.

(Slide.)

Concurrent objectives under the thrust area
are on the research side the davelopment and field
evaluation =-- excuse me, field validation of new,

innovative approaches, technigues, ani methods for
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addressing nuclear facility management and
organizational effectiveness in matters crucial to
safety during power plant operations.

Also, Research is performing analysis and
astablishing 2nhanc2ment, modeling, requirements for
organization and management functions or practices and
roles, vhich is the collection of activities critical to
safety during nuclear power plant design, construction,
startup and organization. A rather ambitious progranm
for both NRR ani1 Research.

In order to address the overall goal of
enhanced or the upgrading of managemeni, we generated
document NUREG-0731, which has served as our basis for
licensing reviews over the past courle of yeurs. It was
our first attempt, anl there have been two or three
versions of that document, to communicate to the
industry what we felt vere preferred managerial
practices. We find that the jdocument is probably overly
prescriptive and not totally complete. And we are
building upon the knowledges we gained in the
development of that work in the ongoiag work of
establishing new juidelines in the area of management
and organization.

The thrust is our moving to develop guidelines

which 2aphasize th2 raspaonsibility of the utilities to
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develop and justify their management and organizational

plans. One can interpret this to be the development of
guidelines that 42 would use in our raview process for
OLs or even in operating reactors in an incident-review
basis.

Concurr2nt with that would be the development
of issessment procedures which would be a modification
to the vay we do the review; primarily, the Standard
Review Plan Chapter 13 sections 13.1 and 13.4. And as
the guidelines and assessment procedures are developed,
ve would then take that package and pilot test it to the
axtent possible.

Prior to promulgatinc the prescriptive areas
that are contained in 0731 and additional regulatory
requirements -- such as the second SRO and our movement
or our work on shift crew qualifications, for example -~
those kinds of things as the issues are resolved ve
vould see falling within the general purview of this
management and organizational guidelines development
thrust.

(Slide.)

Lookinz to Resesrch, we helieve that they can
offer us a great deal of help in performing over the
short term confirmatory analysis of our worke. Anrd over

the longer range, which we fe2l is just essz2ntial to the
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success of our management and organization gridelines
jevelopment work, is the thrust of establishing those
elements which can be objectively assessed; for example,
performanc2 indicators.,

The bottom line to that research thrust would
be to take more of that subjectivity away from the
current process. Right now it is highly subjective, and
we are taking the first step, Fesearch will take a large
leap in that dire-tion of minimizing subjectivity.

Just as a brief overview, you should be awvare
that INPO is doing plant evaluations, and they are
planning t> expani on that program to do corporate
evaluations. They have done two pilot tests so far of
their corporate evaluation guidelines., INPO will visit
an operating facility and an JOL facility, for that
matter. And they have criteria they use to assess how
vell the overall management and plant organizational
structure is functioning. They will look at maintenance
QA, technical support. They try to give the entire
organization a good overview.

Again, Research is moving to work
hand-in-glove with NRR in confirming our short-term
activities, and they have their longer-term activities.
Ani NBRR, in davelopiny the near-term guidelines, is

looking to our interactions with the region people to be
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really the troops in the field that would do the reviewvs
for the na2xt jen2cation of OLs ani for those coincident
reviews which might take place in which wvwe should do a
review of an operating facility.

For example, just recently there was a problenm
at Pilogrim at the first of the year. That would be an
example of where #e would do 31 review. More recently,
Brunsvickes I would ensivion the use of thece guidelines
in operating-reactors phase maybe two, three, four, or
five times a year.

Going on to products of the wvork.

(Slide.)

First and foremost is the need to generate
guidelines to upgrade or replace NUREG-0731, which will
lead to revicsions of our Standard Review Plan. Prior to
revising our Standard Review Plan, I believe this type
of work will 30 throuzh th2 committee for review on
generic requirements. And again, Research, in their
efforts, will confirm and tend to reduce our
subjectivity of the present review process. And I
believe their products will just be a natural fit into
our guidelines as they will simply evolve over the next
3, 4, or 5 years for the longer term.

MR. CATTON: As a part of your management

review, do you formally take a look at the performance
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during construction of the management team? It seems to
me there is a track record you could look at.

MR. ZWOLINSKI¢ In the past, ve have not as a
formal reviev mechanism gone out and done a very early
site review, in other words. They are part way through
the plant construction.

It is my understanding that with the advent of
these nev juiielines, it is our intention to get out at
docketing at the earliest possible time to do what ve
would call an early site visit. And then a year and a
half, 2 years later, do our normal review, and then
probably have a closure review at the end of the
licensing cycle.

MR. CATTON: So you will have a 10-year record
then?

MR. ZWOLINSKI: Well, if you complete the
Action Plan item II.J.31, which is management and
organization, before construction -- and there is a
NUREG report written, 0718, on this =-- you will find
that it d=23ls a great deal with quality assurance.

The thrust of our program is more to
management 2ffectivenass and the general orcganizational
effectiveness as far as where is the biggest bang for
the buck as far as the regulator is concerned. We have

not fo-us21 to that 2xtant, but as we do, we will be
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getting ocut earlier and earlier to look at these plants
as.they are being constructed to sensitize the utility
to what we feel are major concerns once they are
licensed.

Questions, for 2xample, regardiny license
staff: There has been a shortage of operators in the
industry. It is good to make ourselves aware that the
utility is conscious that there is indeed a problem and
they have to get out in front of that problem by
attracting qualified individvals into training programs
to become licensed operators, as an example.

Strony maintenance practices that can evo.ve
from that. You can do a lot of other things out of an
early sits audit. CSensitize the utility to the work
that is being done, for example, by EPRI. There is good
technical work. That is a source that they ought to be
attuned to.

MR. CATTON: Well, the NRC people are
essentially on site during the full construction
period. Maintenace of the equipment starts as soon as
it is put in, so you have an opportunity to observe how
vell they do that.

A lot of the prime movers during construction
become management pecple when the plant becomes an

operating plant, so you have had an opportunity to
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observ2 wha2thar or not they have good management
potential or not. It seems t> me that you have an
excellent opportunity.

MR. ZWOLINSKI: We zet excellent fesdback from
the resident inspectors, and they critique our work as
ve do an audit. They will critique our audit.

MR. CATTON: So part of your checklist for
management and orgjanization ought to include slots that
get checked off based upon the performance during
construction, I would think.

MR. ZNOLINSKI: I think it is fair to say that
there is probably a strony correlation between certain
performance indicators during construction phase and
performance dur.n3y the operating phase. And we have not
identified those as yet.

MR. CATTON: That will be part of the research?

MR. WARD: This is a question I am interested
in, t o. Is Mr. Ryan going to address this?

¥MR. RYAN: Tom Ryan from Research. Yes, I
will.

YR. WARD: I mean, you need it at this time,
that the Staff has to advise the Commissioners wvhether
to grant an OL or not. It has to have a predictive,
some predictive tool.

MR. ZWOLINSKIs: Yes, sire.
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MR. WARD: You give an operator a license
exam. You cannot give the organization a licensing
exam, I do not think. €So you have to have some tool to
make a juigment about their fitness for duty.

MR. CATTON: And what to do about it if they
ar2 not fit.

MR. ZWOLINSKI: Those are fair points, and wve
have wrestled vith this for a couple of years, and we
feel ve are finally getting our hands around a vehicle
that we can use t2> give the Staff a better feel
regarding the utility and get out front of problems that
might arise.

Any other gquestions on these shorter-ternm
management and organization?

(No response.)

MR. WARD: Thank you, John.

The next speaker is Mr. Norberg, who will
speak about the r2search programe.

(Slide.)

MR. NORBERGs I am Jim Norberg, chief of the
Human Factors Branch in the Division of Facility
Operations in the Operations Office cf Research.

Now, you have heard in the discussions today
the near-term human factors research up through fiscal

year 1985 ani how it interfac2s with the activities that
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NRR is performing. I will discuss the longer-ternm
research that gnes beyond fiszal year 1985.

(Slide.)

Now, I thought I would reiterate what the
objectives of the human factors ress2arch is by NRC. And
these objectives are: to improve our basic
understanding of the impact humans have on nuclear
safety; the factors affecting the human performance.
This research would include evaluatiny the human
contribution to risk throuah PRA studies and also to
provide technical 4ata necessary to develop defensible
regulatory positions related to human factors and to
reduce the contribution to risk to an acceptably low
level. That is the bottom line in our research programe.

(Slide.)

I also thought I would go over the issues we
are addressing. ¥any issues have been identified that
need to be resolved to meet the objectives of the
research effort. This is a listiny of the major issues
we are addressing in our current and projected research
program.

dhile these issues are quite general, they are
primarily related to nuclear power plants in the future
years when we expa2ct to aidress fuel cycle ani other

licensed nuclear activities. The major human factors
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issues for these activities can be expected to change
somevhat, However, we do not expect them to change
drastically, since these are very general and are
basically human factors-type issues on any type of
facility operations.

(Slidea.)

l'he human factors recearch described in
section 3 of the plan was developed to meet NEC
short-term objectives and vas aimed at developing data
to address current regulatory issues involving
commercial nuclear power plants. Section 4 of the plan
provides a general description of RES plans fer
long-term research in human factors.

I will briefly discuss this long-term
research. The long-range research will focus in the
areas shown in this vuegraph. The first area, the
application of the task analytic data gathered on
operations, maintenance, and management functions which
has been developedi up through fiscal year 1985. This
data will be used to develop criteria and guidelines for
rejulatory actions on human factors engineering,
staffing, personnel qualifications, training procedures,
job aifs, and comnunications.

S0 it is our primary data base that we are

going forwardé with to provide the guidelines for
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rejgulation in sevaral ar2as,., We also plan to validate
human performance models and criteria guidelines
developed specifically in the areas of reliability,
maintenanc2, and cognitive processes.

Additionally, validation data will be
developed for the appropriate use of simulators in
training and examinations. Our thrust will also take us
into the development of the technical basis for human
factors rajulatory actions for advanced LWRs; in
particular, advanced control room designs and associated
computer applications and automation will be addressed.

We also plan to conduct human factors research
in non-LWR reactors. This is in response, I guess, to
Task Action Plan IV.C, which says, extend the lLessons
Learned from TMI to other licensed activities. We plan
to carry this research into the non-LWR reactors, which
wvould include LMFRPs and gas-cooled and research
reactors.

And finally, ve plan to conduct human factors
research in the fuel cycle facilities, including
fabrication, storige, reprocess, and waste management.
To date, little research in human factors has been
pecfurmed in thes2 ars2as, which are anticipated to see
increased activity in the near future.

The specific long-range research thrust for
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the six hunan factors elements are presented in the next
vuegraphs in the same order as the program elements in
Chapter 3 of the plan.

(Slide.)

The first of these is in staffing
qualifications. The current staffing and gualifications
research is focused primarily on nuclear power plant
control room op2rators. The staffing and gqualifications
research plan beyond fiscal year 1985 is to obtain
information, data, methods, and standards relevant to
evaluating the jualifications of other plant personnel
for LWEs and for all plant personnel for advanced

reactors and fu2l cycle facilities.
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The issues to be addressed include changing
qualitifications requirements. For example, because of
the increased computerizc*ion of displays in control, ve
feel that the gualifications might be changsd. In fuel
cycle and waste management, little work has been done to
iate, as I mentioned previously, in these areas.
Personnel qualification measures and crew performance
measurement and enhancement research will be performed
in these areas for LWR plant support personnel, as well
as for advanced reactors such as the LMFBR and also for
the fuel cycle ani waste management personnel.

(Slide.)

MR. NORBFRG: In the training research area,
current research is focused again on control room
operators, health physicists, chemical technicians, and
maintenanc2 personnel. Research beyond '85 is planmed
to obtain systematic analysis and validation of
guidelines and criteria for training of personnel for
sther persa>nnel in the LWR's and for personnel in other
nuclear facilities.

Again, the issues to be addressed inc.ude the
training requirements for advanced technology systenms,
ths validation of performance measures, the expected
increased use of compute-ization or computerized

displays in control rooms, and control systems will
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require research to determine training reguirements and
to validat2 the performance, new applications to fuel
czy-le, vaste manajement, and advanced reactors.
Training research will be performed for these facility
personnel to develop a sound technical basis for the
guidelines that we expect to be rejuired for regulatory
application.

Advanca2i reactors will also be looked at in
terms of the training requirements. These again are the
LMFBR's, and the gas cooled plants.

(Slide.)

MR. NORBERG: In the licensing and examination
area, the current research again is focused on
examinations of the reactor operators and the senior
reactor operators. The research is planned beyond FY
*85 to obtain information, data, methods, and standards
relevant to the licensing and certification of other LWR
personnel, as may be appropriate, and for personnel at
other nuclear facilities.

The issues to be ~ddressed include examination
methodology and validation, changing skill, knowledge,
and ability reguirements associated with advanced
reactors. For 2xampl2, ths expactei increase in the
computerized displays and controls will reguire new

skills, knowladze, ani abilities, and the examinations
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must be responsive to these changing needs.

Again, as fuel cycle facility and waste
management facilities are locked at in terms of
licensing examinations, work will be done in this area
in the res2arch.

(Slide.)

MR. NORBERC: In the procedures and testing
area, the near term research again focuses on the
emergency Jperating procedures and plant maintenance
procedures. Long-term research will address other
sperating procedures, including surveillance and testing
praocedures for LWR as well as for other nuclear
facilities.,

The research beyond FY *85 will provide data
ani standards relavant to developing and iaplamenting
sound proecedure systems. The issues to be addressed
include procedure analysis for technical support
functions such as health physics and water chemistry,
also, administrative procedures that impact safety, for
example, work permit procedures, tag-out procedures.
working hours, ani other administrative type procedures
that will impact safety or can impact safety.

Also, evaluation of new methods of data and
information presentation and their impact on the

pracedures. This is expected to be particularly
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relevant. PRdvanced reactor requirements for procedures
and testiny, for 2xample, the LMFBR's, we would expect
might have different procedure requirements, and the
fuel cycle requirements, The procedures are certainly
different from the LWR type procedures, but wvwe expect to
use the same research approach to attack these other
tacilities as necessary.

MR. WARPs Could T ask you a question about
procedures? With the davazlopment of better EOP's and I
presume in plants increased operator dependence on
EOP's, it becomes more and more important that all of
the things that zan happa2n in the plant, all of the
accident scenarios that are humanly possible, and maybe
this is a human factors question, that are humanly
possible to have been considered are included in those
EOP's. Well, there is always going to be some residual
that the analyst hadn't thought of. But is there any
research going on to address that guestion? I mean,
vhare 4o w2 get agsurance?

YR . NIRBERG:s Yes. In fact, this is current
rasearch, We ar2 working in this area. We have a
research program at Idaho that we are looking at a
different methodology for validating the emercgency
sperating procediures. Another way of looking at

emergency operating procedures to make certain that they
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~an do what we think they are requiredi to 40 under the

anticipatedi type of conditions that we foresee, and
maybe Mark could speak a little more to that.

MR. AU: Yes, this is an ongoing progranm.
Really, it's a tool that we vant our staff to have an
independent assessment of these guidelines that have
been developed by industry. This is our effort on these
sultipls failures of accidents that may occur. [ think
ve -- it vas misunderstood c¢arlier that our approach was
to validate the industry's guidelines. That wasn't the
approach. Tt was to try to demonstrate the ajequacy of
these guidelines that have been developed by industry.
It vas just to 1look at these juidelinss iniependently of
industry.

MR. MOELLER: You mentioned research on health
physics personnel or procedures, excuse me. Could you
give me some ideas there, a little more?

MR. NORBERCs Well, I think that we would be
looking at the procedures usei in the health physics
aspect of the operation of the plant to make certain
that the human factors aspects were taken into account.
That would be the thrust of the type of research wve are
looking at, and not the health physics aspects so muche.

MR. MOELLER: But the human factors aspects of

radiation protection.
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MR. NORBERG: Yes.

ME. MOELLER: Thank you.

MR. DE BONS: Well, this ie an 2xpansion of
Dr. Yoeller's guestion., It is obvious this is a
relatively important document in the presentation, and I
also appreciate that you are limited in terms of time as
to vhat you can present in this, but it would seem to me
that there is a level of specificity that this requires
for us to make judgments about it, Are there documents,
for example, that address these issues in a way that I
would in fact approach a dissertation student? Is there
in understanding >f what the parameters are, for
example, variables? Is there a document that would
suggest a hypothesis, and is there a document that would
say that in our present understanding, this hypothesis
is more important than this one, and we should pursue
this at th2 greatest hasta?

In other words, where do I get a level of
specificity on this that would help me make judgments
about whers w2 would attribute our efforts?

MR. NORRFRG: Well, this particular research
that we are talking about here is out in the *'8€ and on
time period, so we have not gotten very specific. We
are telliny you 2nly in the g2neral aresas that we

currently see that we will be addressing our progranm,
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ani wvhat w2 are saying is, wve anticipate as ve go out in
time that we will be shifting our research from LWR's to
th2 advanc2d reactors and into the fuel cycle areas, and
that this type of res=2arch will be somewhat similar to
what we are doing now with the LWER's in terms of the
licensing problams,

Now, the issues you are talking about, I agree
with you, are very general, and we have specific
documents that adiress those issues with our current
research, and we have presented this to the committee
before, more or la2ss, on what programs we are currently
involved with in 2ur work in fiscal °'82 and projected
for *'83 and '94, relative to the various issues that ve
vere discussing here, but they have b2en primarily aimed
at LWR systems, and what I am saying here is that we
anticipate getting out of the LWR systems into other
systems in the future, plus, we are obviously going to
have some carry-over from LWR's. We don't anticipate
all of the problems will be resolved by 1985, although
it is hopeful.

So, I uess I am sorry to say I can't get more
specific in these out years than just to give you the
general thrust of the dilrection we see this thing taking.

MR. DE BONS: Thank you.

(Slide.)
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MR. NORBERG: Now, on the man-machine
interface research, we have focused primarily on the
operator and th2 zontrol room of the current LWR powver
plants. Out in the years beyond FY ‘85, we anticipate
that we will be developing information and data and
methods ani staniards relevant to evaluating the design
of the man-machine interface for a broad range of
naclear activities.

Now, the issues to be addressed include the
man -machina2 interfaces for new technology applications.
Now, here we are looking at such things as the possible
use of artificial intelligence or voice interaction
between th2 computer and the user. That is getting out
fairly far. Tlre: 2 are other nearer term efforts that ve
will probabdbly be involved with in terms of the safety
parameter iisplay systems and other computerized things
that we will be working on, particularly in the area of
maintenanca.

Another area is the operator roles in advanced
reactors, and again we are looking at the LMFBR's and
ths HTGR types. Design criteria and guidelines for
man-machine interface in the fuel cycle and waste
management area will be addressed. This is guite a
di, ferent area now that we will be looking at, but I

think that the process that we have used in the
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light/water power reactors can be applied to the fuel
cycle facilities, and vwe have not decided at this point
in time which of thes2 facilities we will be looking at
first., It will probably depend on hovw they are phased
into the licensingy proucess.

Finally, we will be looking at cognitive model
applications and validations, including the development
of criteria and guidelin2s for resulatory actions as may
be appropriate in this area, and this is a very
4ifficult area in which to get your hands on, and as Jinm
Jenkins mentioned earlier, we have initiated work in
this area by getting together a group of experts in the
field at MIT to kick around the ideas of which way
should we be goiny and what can you do in this area, and
so it is just really getting off the ground.

MR. BUCK: A guestion, Jim., What are some of
the options thera? What are some of the models you are
talking about, roughly?

MR. NORBERG: Well, I will let Jim Jenkins
answer that for you, since I wasn't at the meeting.

MR, JENKINS: Some of the cognitive models
that we have now that apparently could be useful is
Rasmussan's skilled ruled knowledge based application.
Tha second model that is being considered as part of our

maintenance simulation work is the Siegel-Wolfe model.
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The other aodels that =-- I can't say they hav2 names
attached to them, but basically they are permutations of
some of th2 SOR paradigms. Othasrs of the supervisory
control moiel whizh I mentioned before.

The difficulty that the cognitive workshop
clearly delineated is that we are not very far along in
modeling cognitive processes. Some fundamental concepts
still have yet to be investigated sufficient to have a
model for which a research program such as we sSponsor
has some use for that. One of the concepts which we are
throwing around, one of the ideas which we are
considering to start off with is to take a group of
paople, a -ognitive psychologist or a moaeler, a systems
engineer, someone who knows power plant operaticns, form
a team, interdisciplinary team, and give them a specific
problem, and let me pull one out of the air.

Let's take a particular SPFDS design, and have
this team look at the 423ign reguiremants, look at the
design concepts, identify the gain in performance that
might be attributable to cognitive modeling or
performancs prediction, to evaluat2 the role that
research could play in such a system, what should
research have done or what can it 4o to increase
performance effectiveness of this particular concept,

ani to use this kind of team to bring to bear a systems
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approach, including cognitive modeling, or as someone
has used the term, a cognitive task analysis.

So, this is our thinking. We are really Jjust
starting it, and I would not presume to say exactly
which w23y we are going, but we have started.

MR, NORBERGs As I mentioned earlier, ongoing
issues such as th2 effects of automation on the
man-machine interfece, criteria for alarm filtering
systems, computerization and display of technical
specifications ani procedures, an? supa2cvisory control
of man-machine interface applications will be continued
beyond FY '85, We don't anticipate these things being
resolved by then. Also, research will be continued on
the effects of severe stress, on severe seismic events.
For exampls, is a severe seismic event relevant to safe
operation in the human factors area?

(Slide.)

MR. NORBERG: On th2 management and
organiz-.*ion area, the near-term research has focused on
the plant operations. Research beyond '85 will address
the full range of manag<ment roles and functions
relative to publiz safety to provide a technical basis
for appropriate regulatory actions, whatever they might
be. In doing this, information data assessments,

standards relevant to evaluation of organizational
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safety effectiveness and design, construction, and
operations of nuclear power plants' fuel cycle
facilities will b2 obtained.

The issues (o be addrassed include the
manag-oment and orjanization ra23uirements for fuel cycle
facility s and waste management for advanced non-LWR
povwer reactor management and organization, old
requirements such as the LMFBR, and also awvay fronm
reactor management and organizational requirements for
LWR's and othe: nuclear facilities.

Now, here we are thinking of such things as
corporate level managament ani how this impacts the
potential safety of the plant. I am not going to talk
too much about this, because DPr. Pyan will be ¢iving you
a nuch mor2 in-12pth 1iscussion of resaarch in the
management and organizational area, and I think that you
should wait for his discussion before you maybe ask too
many questions in this area.

¥R?. WARD: That sounds like good advice. Are
there any juestions for Jim on the research program?

MR. DE BONS: Not a gu>stion, Dave, but a
reflection, if I may introduce it at this time. Jinm
Jenkins® statement almost shakes me to the core. As a
matter of taci, I am dead scared, and the reason -- let

me tell you why I am dead scared -- is that if ve are at
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that lavel of understandin: -f the cognitive functions

and proccsses that are involved, I am not really sure we
have an adsquate system at all to deal with the kind of
problem that I envisage.

In other words, if our state of the art is on
cognitive models, and our undarstanding of cognitive
modelc, which I estirmate to be the distinction between
data and informaticn regquirements and as I understanc
that the major ne2d f3r 4 nucl2ar plant is not data
requirements but rather information requirements, and we
don't have any unierstandiing about the cognitive
operations, which in fact define information
requirements, then what in hell’'s name do we have but
simply a radar system or a sensing system that is
supposed to react to some sort of program function, and
th2 complaxity or problems of the situation are so
immense that I can't visualize that we will ever avoid a
safety problenm.

In other words, I find it very, very ominous,
and the reason I make that statement is in the hope of
stirring some sense of priority in this area. I
certainly can appreciate that we have all sorts of these
display problems and managernent problems and so forth
and so on, but if in the final analysis wha2n the chips

are down it is going to depend essentially on our
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anderstanding of how the intellectual operates and how
the intellactual resources can be brought to the
situaticn, and if these resources are not available,
that we must hava some continjency alternatives to deal
vith those continjencies.

I don't believe we have zn adegquate safety
system. I am subject to argument on this, but I feel
very, very scared.

MR. BUCKs I would like to emphasize that
point that Tony has just made here. It seems to me if
this is 2 r2al problem w2 aren't very far along on these
cognitive things. Are we doing anything currently to
ansver some of those guestions? And if we aren't, I
think we ought to be, and I think this is precisely what
Dr. DeBons was talking about. If we are going to hold
back until *'B85 before we start lookiny at these things,
what is going to happen between now and then?

MR. NORBERG: I am sorry if you got that
irpression. We are not holding back until '85 to look
at it., In fact, as Jim mentioned, we had a workshop at
MIT in RAugust, and so thic is 1982, and so it is not
that we are holding back uitil then. What we are
saying, or what I was saying, I think, is that we
anticipate it will be '85 and beyond before we fully

aunierstani ar? start ipplying some of these models in a
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regulatory way. Let's put it that wvay.

M%, BRUCXs Which brings me back to the other
gquestion I was going to ask, and I asked earlier. Of
all these things that Human Factors Society group looked
at and made recommendations abcut and that the NRC staff
made assessments about, are we going to start looking at
those befora th2 jay is over? I am looking at several
of these and trying to figure out what the ansvers are.

MR. NORBERGs I was not planning to address
that aspect. In my discussion with you, I was only
talking about the research beyond '85, anil I was not
planning to address the interface between this plan and
the recommendations for the human factors society. I
think Hugh Thompson addressed this soamewhat, but I
wasn't planning myself to address this.

MR. WARD: Yes, I think, Jim, maybe we could
entertain specific questions.

MR. BUCK: The g3uestion is when.

MR. W2ARD: Well, how about in just a minute?
There is one other item coming up here, too. Are you
finished?

MR. NORBERG: VYes.

KR. WARDs Let me address it now, before Nr.
Ryan gets up. I guess, Hugh, there are two other parts

of the program plan which we really didn't specifically
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include in the agenda, and one is, in Part 2 you have
several issues menticned on the issue of
rejionalization, and the issu2 of the use of PRR, and I
think I have at least got a couple of guestions on
those, and maybe some other people do, and then we have
the comparison with the Human Factors Society plan as
Jim Buck has just alluded to.
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