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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + +
ADVI SORY COW TTEE ON REACTOR SAFEGUARDS ( ACRS)
MEETI NG OF THE SUBCOWM TTEE ON HUMAN FACTORS
+ 4+ + + +
ROCKVI LLE, MARYLAND
+ + + + +
TUESDAY,
DECEMBER 2, 2003
+ 4+ + + +
The neeti ng was convened i n Room T- 2B3 of
Two Wiite Flint North, 11545 Rockville Pike,
Rockville, Maryland, at 1:00 p.m, Dr. Stephen L.
Rosen, Chairman, presiding.

VEMBERS PRESENT:

STEPHEN L. ROSEN Chai r man

THOVAS S. KRESS ACRS Menber
DANA A, PONERS ACRS Menber
JOHN D. SI EBER ACRS Menber

ACRS STAFF PRESENT:

VEDHAT EL- ZEFTAWY Staff, Designated

Federal O fici al
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P-ROGEEDI-NGS
1:02 p.m

CHAI RVAN ROSEN: The neeting will now cone
to order.

MR. PERSENSKY: Yes, sir.

CHAI RMVAN ROSEN: This is a neeting of the
Advi sory Commi tt ee on React or Saf eguards, Subcommittee
on Human Factors. | am Steve Rosen, the Chairman of
t he Subcommittee.

Menbers i n attendance are Jack Si eber, Tom
Kress, and we expect Dana Powers shortly. The purpose
of this neeting is to discuss and review the recent
updates, the staff drafts of the standard revi ew pl an
Chapter 18, Human Factors Engi neering and Rel evant
docunents.

The subcommi ttee wi t h gat her i nformati on,
anal yze relevant issues and facts, and formnulate
proposed positions and actions as appropriate for
deliberation by the full comittee.

Medhat El Zeftawy 1is the designated
federal official for this neeting.

The rules for participation in today's
nmeeting have been announced as part of the notice of
this neeting which was published in the Federal

Regi ster on Novenber 20, 2003.
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Atranscript of the meetingis being kept.
It will be rmade available, as stated in the Federal
Regi ster noti ce.

It is requested that speakers first
identify thensel ves, speak with sufficient clarity and
vol une so that they can be readily heard.

We have received one request for tine to
make an oral statenent from a nmenber of the public
regardi ng today's neeting, and we will fit that in at
the appropriate tine.

It is clear that we are discussing a
matter of great inportant to the agency and to the
public at large, especially in the context of the
current discussions on fire safety and manual actions
as to whether they woul d be credited or not. And, in
one of the docunents we have today, NUREG 1764,
addresses that subject.

| woul d note that the full conmttee wll
neet begi nning on Wednesday, but - Thursday rather -
and this discussion, Thursday, Decenber the 4'", the
subcommittee will report tothe full conmtteeonthis
di scussi on begi nning at 10:45 a.m So, any of you who
are interested in what we may say to the full
conmttee should plan to attend then.

W will now proceed with the neeting.
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"1l call upon M. James Bongarra, from the NRC s
Ofice of Nuclear Reactor Regulations, to begin,
t hough | don't see him Ch, there he is.

MR. PERSENSKY: He is here, but actually
|'mgoing to start it off very briefly.

CHAI RMVAN ROSEN: Al'l right.

MR. PERSENSKY: My name is J. Persensky.
I'm from the Ofice of Research, and have been
involved with this effort for sone tine.

| just wanted to give a very brief
i ntroduction and sort of a history, in the sense that
we have a series of docunents that you are going to be
| ooking at today and reviewing, four primary
docunent s. | just wanted to point out that these
t hi ngs have been a long tine in conm ng. W have been
working in this area now for probably since the | ast
versions eight to ten years. They actually are the
cul m nation and bringing together of many years of
research and many docunents, probably 15 to 20 NUREG
CRs preceded these, before we put them into the
format and form and to the SRP. There's been a | ot
of people involved in working on this. Sonme of them
are the people here at the table, but there's others
in the audience as well. There's been a |ot of

cooperation on this between NRR and Research. It's not
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been just a research effort, but an effort that
i ncludes the actual users in this effort.

| wanted to point out that, as | said,
there are a long series of NUREG CRs that went into
this. Most of them were prepared by Brookhaven
Nati onal Laboratory, and two of the peopl e responsi bl e
for themare also in the audience. John O Hara has
been our Project Manager on nost of these products, as
wel|l as Jim H ggins has been managing this effort.

The other thing is that sone of this work
is also based on Hal den research. In fact, one of
them when a lot of work on alarm systens was done
directly at Hal den on some new research background.

| only have this slide up here to showyou
that these are the four main docunents that we're
going to be tal king about. Jim Bongarra wll be
leading it off, tal king about the SRP. Paul Lew s
wi || be tal ki ng general |y about the 0711 and 0700, and
Susan Cooper wll talk about the risk screening
process in NUREG 1764.

So, withthat, I'dliketoturnit over to
Ji m Bongarr a.

MR. BONGARRA: Good afternoon. My nane is
Jim Bongarra, and I am with the NRR, Division of

| nspection Program Managenent, in the Reactor
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Operations Branch, wth the Section on Operator
Li censing and Human Perfornmance. I am the NRR
Techni cal Coordinator for the material that we are
going to be presenting before you today.

"1l introduce ny co-presenters, actually,
alittle further here in a noment, but what I'd |ike
todoinitially hereis to kind of explainthe purpose
of today's presentation.

W are here today to brief the Human
Factors Subcommittee on the staff's recent efforts to
revise SRP Chapter 18, that is, the chapter on Human
Factors Engineering, and to discuss with you the
revi sions that we have made to two i nportant gui dance
docunents rel ated t o human f act ors engi neeri ng, NUREG
0711 and NUREG 0700.

In addition, as part of the standard
review plan revision, the staff has devel oped a ri sk-
i nformed gui dance docunent, and, Chairman Rosen, you
referred to that earlier as the, indeed, NUREG 1764,
and we'll also be discussing that with you.

Qur  goal is to obtain the ACRS
endor senent of the standard review plan revision and
t he associ at ed NUREGs, and we' re goi ng to, hopefully,
be able to do that on Thursday when we, indeed, neet

with the full commttee.
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In addition to nmy introduction and

overvi ewof today's presentation, asJ. nentioned, |'m
joined by Paul Lewis, who is the Research Project
Manager for this effort, and J., of course, whomyou
all know. They will be discussing in nore detail the
revi sions made to NUREG 0711 and NUREG 0700.

Paul and J. wll be followed by Susan
Cooper, who is to ny right. She's also from the
O fice of Research, and Susan will discuss with you
the details of NUREG 1764, and | believe she'll really
focus her remarks and di scussion on a portion of the
NUREG which has to do with the screening process,
which is a maj or conponent of NUREG 1764. Susan has
been a principal contributor from Research and a
revi ewer of NUREG 1764.

We've also acknow edged, indeed, the
presence of two of our contractors, Jim Hi ggins and
John O Hara from Brookhaven. They have been very
instrumental inthe devel opnment work that's gone into,
as J. had nentioned | guess earlier, NUREG 0700, 0711
and, indeed, 1764.

|"dalsoliketoacknow edge Doctor Gareth
Parry, who is from the Ofice of Nuclear Reactor
Regul ation. He's the Senior Level Technical Advisor.

| know you are probably famliar with him he's been
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before you in the past. Gareth has al so parti ci pated
as both a contributor and a reviewer to the
devel opnent of NUREG 1764. So, Doctor Parry is here.

|'d also like to nention as well, | don't
bel i eve he's i nthe audi ence today, but Marty St ut ske,
who is with the Probabilistic R sk Assessnment Branch
in NRR, has also contributed as a reviewer to the
screeni ng net hodol ogy i n NUREG 1764.

Okay, this is the agenda as |' mseeing it
for today. Qur agenda, again, will cover these main
maj or topics.

And, becauseit's been a while since we've
actually been before the subcommittee with this
material 1'd like to just say a few words about each
of the topics to kind of reintroduce the i ssue or the
factor here of the standard review plan and ki nd of
set the stage for sone of the nore detailed
di scussions that we're going to have this afternoon,
and I'Il discuss, to sone degree, SRP Chapter 18 in a
l[ittle bit nore detail.

Sinply stated here, Chapter 18 has been
around really since the early 1980s, and it was
originally formattedinreally two maj or sections. W
had a design control roomreview portion of the SRP,

and a section on the safety paraneter display system
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And, certainly, Chapter 18 has been revi sed si nce, and
"1l discuss the revisions in detail in the next
slide.

NUREG 0711, this was originally prepared
back in the early days of - early days, back in the
early "90s, when the staff was involved in doing
advanced reactor reviews. It was known at that point
intime as the programrevi ew nodel, PRM NUREG 0711
is the NRC s principal human factors engineering
gui dance docunent.

The program review nodel was first
published as NUREG 0711 in 1994, once again, to
support advanced reactor design certificationreviews.
It was previously revised in 2002, that is, Revision
1 to NUREG 0711 cane out in 2002, and as | nenti oned
earlier, Paul and J. will discuss this in nore detail
so | won't go into a great bit of detail on NUREG
0711.

NUREG 0700, this docunent dates back to
1981, and it's been used extensively by the NRC and
the industry in the wake of the TM accident, to
conmpl ete, basically, the design control roomrevi ews,
the detailed control design reviews, excuse me, and
human- system interface upgrades. It's the agency's

principal docunment for reviewng human factors
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engi neeri ng and upgrades to human-system i nterfaces.

Again, Paul and J. will di scuss NUREG 0700
in nore detail, so I'll just nove on here.

| mght just mention, all three of these
docunents, and | guess J. did indicate this too, they
are used extensively by the US. and foreign
utilities, and al so by non-nucl ear i ndustries as wel|.

NUREG 1764, thisis the |atest editionto
the guidance that supports our human factors
engi neering reviews. NUREG 1764 is a risk-inforned,
graded gui dance docunent, and its purpose is to help
our human factors engineering reviewers in NRR to
consi stently determ ne the appropriate |l evel of review
effort to put into evaluating |icense amendnent
requests that credit human actions.

The guidance in NUREG 1764 consists of
three parts. There's a risk screening portion,
t here's guidance that the human factors engineering
reviewers use to evaluate from a human factors
engi neeri ng perspective the |licensee's request for a
change that involves crediting human actions, and
there are criteria in 1764 for making a deci sion on
the final acceptance of the change request.

In the recent past, and we continue as

wel I, NRR has been receiving nmany of these types of
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1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

13

requests from licensees, that is, requests that
i nvolve crediting human actions. Li censees are
exam ning the design and licensing bases, and are
coming up with nodifications that many tinmes involve
the use of manual operator actions, sonetinmes to
suppl ement equi prent changes that they nmake, and
sonetinmes the actions that they are crediting are
compensat ory actions.

Agai n, Susan Cooper wi |l address the risk
screeni ng process that is part of NUREG 1764, and wi | |
al so explain the human factors review aspects of the
guidance a little bit later in the presentation.

| might just nentionthat therevisionsto
all of these docunents were sent out for public
comment in Decenber of 2002, and | believe the
responses to the public coments that were received
have, indeed, been included in the packet that was
provi ded to you.

CHAIRVAN ROCSEN. | wll note, if | can
interrupt for a nonent -

MR. BONGARRA: Pl ease.

CHAI RVAN ROSEN: - that the Commi ssion is
separately consideringrevisionsto 10 CFR50. 48, Fire
Protection Rules, which would allow l|icensees to

voluntarily inplenment changestotheir fire protection

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

14

design basis as agreed to by NFPA-805, so the
Conmmi ssion's action, if it chooses to do so, woul d be
t o endorse NFPA-805 in a way t hrough the regul ati ons,
and, ultimately, by reg guide.

NFPA- 805, as | said, allows voluntary -
it's a voluntary neans to risk-informed fire
protection rules, and in doing that analysis one
woul d, as a |icensee, need to anal yze manual acti ons.
So, thereis atie, and this is ny point, between the
Reg 1764 and upcomi ng rul emaking on fire protection.

W' |l be tal king about scheduling wth
this docunent at sonme point in the future, and it's
going to be inportant to properly - proper utilization
of the new regulations in 50.48 to have NUREG 1764
avai l able. There are so many schedul i ng i ssues that
we mght want to exanmine for a while.

Do you have a schedul i ng di scussi on here
of when you are going to get all this done, you
actually intend to rel ease these docunents in their
revised fornf®

MR. BONGARRA: No, we don't. W have not
provi ded a schedule. |In one of the - the next steps,
Chai rman Rosen, we wil | take after we reviewthis with
the comnmttee, would be to go to CRGR as well and

receive their input.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

15

So, we are taking this in a stepw se
fashion, so, hopefully, and | don't see any kind of a
problem nmyself in terms of trying to integrate or
bei ng able to i ntegrate the gui dance that we have with
the activity related to 805.

MR. PERSENSKY: We expect that after this
ACRS revi ew and CRGR revi ew we woul d i ncorporate any
coments that come fromthese two revi ews, and t hen we
are ready to publish themas final. So, these would
be the final docunents probably in a few nonths.

We have been interacting and i nterfacing
to some extent with the fire people on this, and are
aware of their issues with regard to manual actions.

CHAlI RVAN ROSEN: The Conmmi ssi on' s schedul e
with 50.48 is sone tinme in |ate spring.

MR. PERSENSKY: Well, these will be out
t here before that.

CHAI RVAN ROSEN: Spring 2004.

MR, PERSENSKY: Yes.

MR. BONGARRA: On this next slide -
actually, let nme just nake one conment here, if | may,
| was rem ss and neglected initially in nmy remarks, |
neglected to identify two ot her individuals, indeed,
and ny apologies for that, who were and have been

involved in the work on all of these docunents, M.
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Dick Eckenrode, who is wth NRR has been a

contributor to all of these docunents for a nunber of
years, and Joel Kramer fromthe Ofice of Research, is
very heavily involved and has been over the years in
devel opnent of NUREG 0711 and 0700, in particular.
So, ny apol ogi es for not acknow edgi ngtheminitially.
Chapter 18 is the agency's principal
gui dance for reviewing human factors engineering
aspects of |license designs, redesigns as well as hunan
factors engineering related changes to operating
plants. Chapter 18 is a high-level source docunent
that we, as human factors engi neering revi ewers, use
toidentify other human factors and rel at ed gui dance.
For exanmple, NUREG 0711, 0700 and 1764 are al
referenced in Standard Review Plan Chapter 18.
Chapter 18, human factors engineering, also cross
references to other chapters in the Standard Revi ew
Plan that are related to human factors engi neering.
For exanpl e, cross references Chapter 13, sections in
Chapter 13. W are not going to tal k about Chapter 13
in detail today, but there are sections in Chapter 13
that we use as reviewers that relate to training,
staffing and qualifications, operating - emergency
operating procedures. So, those references are al so

in Chapter 18.
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The nost recent revision to Chapter 18,
before this one, was back in 1996. There was a maj or
revisions to Chapter 18, to address design
certification of advanced reactors. It was part of
NRC s, or NRR s | shoul d say, overall effort torevise
and upgrade the Standard Revi ew Pl an, essentially, in
response to the several evolutionary and advanced
reactor designs that the NRC was involved in at the
tinme.

The 1996 version of Chapter 18 was
published as a draft, as a work in progress. So, it
was never reviewed, to the best of my know edge, by
the ACRS or CRGR However, it did receive public
comment and, actually, there were a few comments t hat
were made to Chapter 18 in that tinme frame.

Well, since 1996, since the revision in
1996, there have been nunerous updates to severa
docunents that are referenced in Chapter 18. For
exanpl e, NRR upgraded sections of Chapter 13 a few
years ago related to organization nmanagenent and
staffing, and we did this to better address t he i ssues
that we were dealing with at the time related to
i cense transfers.

W al so recently cane beforethe ACRSw th

a Chapter 13 revision related to extended power
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upgrade i ssues, and as we' |l see shortly, since 1996
there has been nuch in the way of progress nmade to
upgr adi ng gui dance i n bot h NUREG- 0711 and NUREG- 0700,
to better address the changes i n technol ogy of human-
systeminterfaces. This has all been done, needl ess
to say, so that the staff canremaininline with the
industry and ready with the |atest guidance to
eval uate i ssues that are posed by digital technol ogy.

Once again, Chapter 18 is a high-Ievel
framework for all the NRC s human factors engi neering
revi ews.

The staff perforns human  factors
engi neering reviews to provi de a reasonabl e assurance
and safe plant operation. The staff revi ews upgrades
that are made to human-system interfaces and
procedures in training and staffing, et cetera, in
operating plants.

10 CFR 50. 59 process is typically a venue
for these types of changes that come to us for review
that require the use of Chapter 18. Using gui dance in
Chapter 18, the staff al so revi ews changes that affect
credited human actions in |icensee safety analysis
reports.

The human factors aspects of advanced

pl ant designs that are current under 10 CFR 52 are
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al so addressed in the guidance contained in Chapter
18.

Just briefly here, let me review the
structure of SRP Chapter 18, and the chapter is
structuredinthreereviewareas, correspondingtothe
types of reviews perfornmed, new plants, control
nodi fications and revi ews t o changes t o hunman acti ons.

VWhat |'d liketo sort of enphasize herein
this next slide, or inthis current slide rather, is
that there's arelationship of the three applications
wi thin the Standard Review Pl an t o t he NUREG gui dance
that we are going to tal k about.

Admttedly, the slide is a little bit
contrived due to the fact that the docunents don't
precisely line upthis way, but, nonetheless, thisis,
| think, a fair representation.

NUREG 0711 was devel oped as the program
review nodel for reviewi ng new plant designs, as |
mentioned earlier, and it's the principal guidance
docunent for this section of the Standard Revi ew Pl an.

For Section 2B, contr ol room
nodi fications, NUREG 0700 is the principal guidance
docunment that the staff uses to review control room
upgrades and nodifications.

NUREG- 0711, however, has overall design
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program el enments, and all the essentials and high-
| evel characteristics that should be part of any
control roomnodification or upgrade effort, soit's
also a docunent that's used in this section of the
St andard Revi ew Pl an.

And, the third major subdivision of the
St andard Revi ew Pl an, again, is the recently enhanced
portion that provides risk-inforned guidance for
reviewing license anendments that credit manual
action.

Revi ew phil osophy of Chapter 18. This
slide, hopefully, provides support and sone credence
t o why human f act ors engi neering revi ews ar e perfornmed
and why Chapter 18 of the Standard Review Plan is
i mportant.

Though there's not a whole |l ot in the way
of - in 10 CFR 50, that one can point to related to
human factors engi neering, both 10 CFR 50 and Part 52
do acknow edge aspects of human factors engi neeri ng as
requirenents to be nmet. 50.34F, for exanple, talks
about the TM action plan itens, and it discusses
requi rements for conducting acontrol designrevi ewon
an SPDS consol e, and having a state-of-the-art control
room for exanple.

10 CFR 52, for newplants, invokes Part 50
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and it strengthens the applicability of NUREG 0711 as

appl i ed to advanced pl ants. As the slide shows, hunman
factors engineering-related problens are nost often
the result of fl awed early design decisions, little or
no real consideration given to the role of humans in
the process control, poor human-system interface
design that can result in hardware and software that
are, essentially, not user friendly, and soneti nes nay
even be counterproducti ve.

The enphasis that we have given to human
factors engineering, and | believe it's reflected in
the Standard Review Plan and NUREG 0711, is that a
human f act ors engi neeri ng eval uati on shoul d be started
early in the design process, and that it's an
iterative process, and done properly it can save
significant time, and noney, and personnel resources.

This concept of early inplenentation of
human factors engineering and plant design has
actual Iy been fol |l owed by all of the evolutionary and
advanced plants that have been certified to date by
t he NRC.

It's al so a process, as |'maware, that's
bei ng i npl ement ed, for exanple, with the South Afri can
pebbl e bed nodul ar reactor. O course, we haven't seen

t hat, but, nonethel ess, they are utilizing a nunber of
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t hese concepts as wel |

Just a few words, if | my, about the
revi ew approach that's followed in Chapter 18. The
human fact ors engi neering programisidentifiedinthe
SRP and the conpani on NUREGs, especially NUREG 0711
follows a structured approach. As the slide shows, it
begins with an analysis, essentially, of high-Ievel
functions and it progresses to exacting human-system
interface details of individual instrumentation. It's
a process that should span the plant's |ife cycle of
design, and inplenmentation, and maintenance and
nodi fi cati ons.

What we are attenpting to do nowin this
| atest revisionto Chapter 18, is to provi de a graded,
ri sk-inforned appr oach in concert with the
Conmmi ssion's directionto our regul atory revi ew, or at
| east we are trying to do that at the nonment for a

portion of the guidance in Standard Review Plan

Chapter 18.
CHAI RVAN ROSEN: Why do you say partially?
MR. BONGARRA: The reason | say partially,
and 1'll qualify that, sir, is because we have real ly

| ooked at risk informng the portions for review ng
crediting operator actions that's related to NUREG

1764, and | hesitated toreally extend that concept to
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t he ot her portions of the Standard ReviewPlan at this
time because theintent was really to risk informthat
one aspect of our review

CHAI RVAN ROSEN:  As opposed to, for
i nstance, control room design?

MR, BONGARRA: Yes.

The next slide is our revisions. Ckay,
let me just quickly say, specifically, what we' ve
revised i n Standard Revi ew Pl an Chapter 18, as i ssued
in 1996, these, indeed, are what | woul d characterize
as the maj or changes to Chapter 18 since 1996. W' ve
nodi fied review el ements and acceptance criteria to
agree with NUREG 0711 Revision 2. W' ve added revi ew
of plant nodifications and the section on crediting
human acti ons, and, once agai n, we' ve added t he graded
approach to human factors engi neering revi ew based on
ri sk insights.

Once again, Paul, and J., and Susan wil |
go into much nore detail on these areas than | have.

Ckay, why did we nake the changes? In
addition to wanting to nmake certain, okay, that the
staff is prepared to neet future chall enges to human
factors engineering, posed by, for exanple, digital
t echnol ogy, the changes nade to the Standard Revi ew

Pl an address feedback that we've actually received
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fromthe public and our stakehol ders. And, over the
years, since the staff conpleted the evolution of
reactor reviews we've al so | earned sone | essons, and
we've attenpted to incorporate the results of these
| essons | earned i nt o our newgui dance that's refl ected
in this revision to Chapter 18.

W've also received feedback from
experience of foreign countries who reviews the
St andard Revi ew Pl an and r el at ed gui dance docunents to
upgrade their plants or to design new ones.

For exanple, Bresno, we've received
feedback from the experience that they've had in
working wth soft controls and conputerized
procedures.

We've also attenpted to incorporate
results from various research efforts into the
revision. Research, for exanple, in hybrid contro
roons, the use of conputerized procedures, et cetera.
| think J. al so nentioned earlier about the work that
Hal | man has been doing on various areas of digita
t echnol ogy, soft controls, et cetera.

CHAl RVAN ROSEN: Before we get away from
this discussion that you just provided on research
let me be a little argunentative, if | can, wthout

bei ng di sagreeabl e.
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| went back and | ooked at our Septenber -
the ACRS Septenber 24'" letter, Septenber 24, 2002,
on the human factors and hurman reliability analysis
research plans, which is now about a year old.

And, for thelife of me | could not seein
any of these docunents how sone of the points we were
making in that letter were incorporated in what you
are now doi ng. Maybe it's because it's too soon
because these were conments on research pl anni ng, and
yet, | have a sense that maybe you didn't get this
letter, or maybe it wasn't taken real seriously.

| think it would be helpful for the
conmttee, the full commttee, for you to, in the
context of what you are tal king about, at |east take
a pass at what you think of this letter and how it
rel ates to what you' ve done here and what you may be
doing in the future. So, could you think about that
bet ween now and Thur sday?

MR. PERSENSKY: W will do that. W did
receive the letter, whether we got it may be anot her
i sSsue.

CHAI RVAN ROSEN: You may not have got it,
but you received it.

MR, PERSENSKY: And, | wll say, and we

wi Il address that the Thursday neeting, but, as you
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sai d, nost of these docunents were al ready pretty nuch
conpl eted a year ago, and have been goi ng t hrough t he
revi ew and public cormment period. So, there wasn't a
whol e | ot of opportunity since then, at that tine, to
incorporate a | ot of what may have been said in that
letter.

| have to confess | don't remenber nuch
about that letter, except something about - | know
there was sonmething about the sinulators, and sone
i ssues associated with that.

CHAI RVAN ROSEN:  Well, there was a
di scussi on of control roomstaffingthat existsinthe
advanced nucl ear plants, and to a degree you nay have
addressed that, or maybe it's Chapter 13 that
addresses that.

But, if you would do ne the favor of
rereading this | etter and being avail able to comment
on it for Thursday, | think -

MR. PERSENSKY: We'll be glad to do that.

CHAI RVAN ROSEN: - the ACRS | i kes to keep
track of whether the agency is responding at all, and
if so where.

MR. PERSENSKY: Sone of those things, as |
menti oned at our last neeting in October, we have

addressed froma staffing i ssue, but that's separate,
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it is Chapter 13, and that will be brought to you in
a couple of nmonths. But, we'll go back and | ook at
the letter and be prepared to address any issues on
t hat .

CHAI RVAN ROSEN: Good.

MR. PERSENSKY: Thank you.

CHAl RVAN ROSEN: Wl |, | was just picking
up on your last bullet on page 12 and thi nki ng about
that, incorporate NRC research on human factors
engi neeri ng, and thinki ng we had made comrent in t hat
area, and | don't see the thread. Ckay.

MR. BONGARRA: All right.

This final slide, I"djust Iiketo kind of
qui ckly sumrari ze t hat SRP Chapter 18 has been used by
NRR for over 20 years. It was last revised in 1996,
as part of the agency's overall effort to update and
upgrade the Standard Review Plan, aligning it with
advanced reactor revi ews.

SRP Chapter 18 i s the principal source of
human f act ors engi neeri ng gui dance for the NRC, and as
will be discussed in nore detail SRP Chapter 18
relies, indeed, on several sources for detailed
guidance to inplement human factors engineering
revi ews.

Unless the subcommttee has further
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guestions at this point, [I'lIl certainly turn the
presentation over to Paul Lewis, and we'll discuss
NUREG 0711 and 0700 in nore detail.

MR LEWS: My nane is Paul Lewis. I|'mw th
the O fice of Research, Reliability, Effectiveness,
Assessnment of Human Factors Branch, in the Human
Factors Group under J. Persensky. J. And | wll be
t al ki ng about NUREG 0711 and NUREG 0700.

NUREG- 0711, what is it? It's a conplete
set of the basic human factors review el enments for
nucl ear power plants. |It's a conplete set, not only
inthe meaning that it contains all the el ements, but
also the fact that it's intended to cover all the
entire life cycles of plants, fromthe design through
operati ons.

I't includes reviews of the design process
and the design products.

El enents for NUREG 0711 are adapted in
ot her docunents for specific types of reviewand |' 1|
show you a coupl e of exanples of that.

Here on the next slide 16 shows the 12
review elenments. This is a life cycle planning
analysis all the way through the inplenentation and
operation. These are the 12 el enents here.

MR. SIEBER Sir, could you talk into the
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m ke?

MR. PERSENSKY: You have to talk into the
m ke.

MR LEWS: Ch, |I'msorry.

MR. PERSENSKY: This is goingto be tricky.

MR. LEWS: Okay, you are going to have to
look at it. Dd1l get it?

DOCTOR KI RBY: You need a mrror.

MR. PERSENSKY: Actually, ny job is to
switch slides and hold the base.

CHAl RVAN ROSEN: You aren't certified.

MR. PERSENSKY: |I'mnot licensed yet, |I'm
still trying.

CHAI RVAN ROSEN: We're likely to certify
you in switching slides.

DOCTOR KI RBY: W' Il not tal k about that in
our letter.

MR. PERSENSKY: Thank you.

MR LEWS: The first one is human factors
engi neeri ng program rmanagenent, that's the team and
the qualifications of the teamat the plant for human
factors engineering. Operating experience review,
function analysis, and allocation, task analysis,
staffing and qualifications, human reliability

analysis. This doesn't refer to the quality of the
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HRA, but the integration of the HRA into the human
factors function, the kind of information that human
factors people give the HRA people and the risk
i mportance of the tasks that the HRA people will in
turn give back to the human -

CHAl RVAN ROSEN: I n other words, this is
what the human factors people give to the PRA anal yst
who is doing the human factors input to the PRA

MR LEWS: Yes.

Now, the desi gn process, the human-system
interface design, and the next NUREG that 1'Il talk
about, NUREG 0700, is detailed guidelines for this
one, but this one has an el enent.

Procedur e devel opnent i s t he next el enent.
Details for procedure revieware in Chapter 13 of the
SRP, but this introduces the el ement.

Training program devel opnent, again,
details of training are in different portions of the
SRP.

Human factors verification, verification
and validation, and then the two that were added for
this revision of 0711 are design inplenentation and
performance nonitoring. That conpletesthelifecycle
at a plant.

So, this slide shows the format of the
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elements, and | won't gointoit, but | just wanted to
enphasi ze that this is a standardized format, and
NUREG 0711 does have a standardi zed format. It's very
systematic. The group of NUREGs are al so systematic
and organized as a group. |'Il get into that l|ater.

This is the chart that J. Showed you
earlier. The top rowthere, and the three boxes, are
all part of SRP, Chapter 18. The three applications
of Chapter 18 at the present tine are New plant,
nodi fications to a control room and changes to human
action. And then, you see that NUREG 0711 is
hi ghlighted, that's the one I' mtal ki ng about, | just
wanted to show you the relationship between these
NUREGs.

And, as | said, the elenents in 0711, in
0711 it's a conpl ete set of the el enments, and they are
extracted, these el enents are extracted for particul ar
uses in different places. For exanple, in the SRP for
the new plant, it uses pretty nuch all of the 12
elements in 0711. The elenments of 0711 are also
extracted in the second application of Chapter 18,
which is the nodification of a control room And, as
we go into greater detail when we di scuss NUREG 1764,
t he human factors reviewportion of that i s al so based

on 0711.
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And, as | nentioned previously, just to
show you in this slide here, one of the 12 el enents
was the human-system interface design review
guideline, and that's represented i n NUREG 0700. So,
one of the 12 elenents is represented by NUREG 0700.

MR. PERSENSKY: That slide is sonewhat
i nconpl ete, because there are a series of ot her NUREGs
that address sone of the issues, |like procedures,
training, so we just didn't put all those on here
since we are only tal king about particular factors.

MR LEWS: We have just revised NUREG
0711, and I'll review sone of the changes fromthe
previous version. This version applies to all human
factors reviews. The previous version concentrated on
advanced reactors. This is a conplete set of human
factors reviewel enents. We've made it a conpl ete set
by addi ng two el enents, the design inplenentation and
t he performance nonitoring. W also nmade changes in
the following elenents, function analysis and
al | ocati on, HRA, human- system interface, and
verification and validation. But, nost of the
gui dance already exi sted in previous docunents.

Now !l Il goto NUREG 0700, which is human-
systeminterface design review gui dance.

Oh, do you have any questions on 07117
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Ckay, we'll go on to 0700.

This just repeats, to put everything in
context, we are noving on to 0700 now, what is it?
0700 i s a conpl ete set of guidelines for the revi ew of
human- system i nterfaces, and you are going to see by
the size of this docunent there was quite a bit of
detail there.

CHAI RVAN ROSEN: | didn't bringit with ne
from Texas. | was hopi ng soneone woul d have a copy.

MR. LEWS: Yes, we do have a copy.

CHAI RVAN ROSEN: Woul dn't have to use al
that jet fuel to get it here.

MR LEWS: You read it all.

CHAI RVAN ROSEN: Ch, | read it all. | was
hopi ng there wouldn't be any -

DOCTOR KIRBY: Well, you had a chance to
read it in 81 or 82, right?

CHAI RVAN ROSEN: Yes, | had the chance to
react toit, as a matter of fact, in those days being
in the plant or plants.

MR. SIEBER: Could you give us a genera
i dea, |like Steve, | renmenber the original NUREG 0700,
what are the nmjor changes? You are on the second
revi si on now.

MR. LEWS: Yes.
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On the first revision, it revised to add
revi ew gui dance for digital, and during that process
some gaps i n the revi ewgui dance were i dentified. And
so, this revision primarily fills those gaps.

MR. SIEBER Fills the gaps, okay. It is
basically the sane as it was.

MR LEWS: Yes.

CHAI RVAN ROSEN: Vel |, it tal ks nore about
digital, does it not?

MR LEWS: Yes.

CHAl RVAN ROSEN: More about digital.

MR LEWS: Yes, Revision 1 added a nunber
of sections on digital, and Revision 2 adds a couple
nor e.

MR. SIEBER Well, the original did not
have any.

MR. LEWS: That's correct, right, sothis
brings it up into the nodern age, so to speak

Anot her change was, we had sone
i nformati on on process that we noved into 0711. So,
0711 focuses on process, whereas this is review
gui dance.

Al so, the previous version of 0711 had a
section on VAV, verification and validation. That was

al so noved to 0711 because that's a nore proper pl ace.
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So, that, in a nutshell, is what 0700 is.

CHAI RVAN ROSEN: Thank you.

MR. LEWS: Now, | might nentionthisis a
very large volunme, and it's very detailed, but it is
t hat way for a purpose, and that is the revi ewers want
it that way. They appreciate the detail. And, | nust
enphasi ze that these are guidelines, these are not
requiremnents.

Wien a reviewer reviews a human factors
interface they will look at it in detail, and if
somet hi ng does not foll owthese guidance they' ||l make
a note, but there's no requirements to follow the
gui del i nes.

CHAl RVAN ROSEN: It becones an HED t hen?

MR LEWS: AGD?

CHAI RVAN  ROSEN: HED, human  error
di screpancy.

MR. LEWS:. Onh, yes.

CHAI RMAN ROSEN: It's not a deficiency,
necessarily.

MR. LEWS:. That's right.

And then at the end, they look at the
whol e package. There m ght be some di screpanci es, but
t hey | ook at the whol e package.

CHAI RMAN ROSEN: One of t he ACRS' concer ns,
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which we voiced in one letter, I'mnot sure it's the
one | was just tal ki ng about, that given the nature of
0700 being very, very prescriptive, in terns of the
proper angle of - for exanple, the proper angle of a
person's 95'" percentile woman's height eye to a
control room instrument should be, and it was our
concern that these woul d beconme de facto standards, de
facto regul ati ons.

And, what can you say about that, in your
experi ence, oh, yeah, this was, | admt - Med El-
Zeftawy just gives nme the letter, this was our 1995
letter, Novenber, where we expressed that concern,
what' s been your experience with that?

MR. BONGARRA: Well, there's no question
that, as Paul has identified here, that the guidance
docunment is quite detailed.

CHAI RMAN ROSEN: It's extraordinary, let's
be clear, it's extraordinarily detailed and
prescriptive. It's a mcro manager of the first kind
if it's read that way.

VR. S| EBER: It's the way it was
interpreted at the tine, too.

CHAIl RVAN ROSEN: Wl |, yes, and | think
t hat was our concern

So now | ' mgiving you a chance to hit the
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bal | out of the park

MR. BONGARRA: Wl |, | guess in defense of
this, I've been on both sides of this fence. Before
| came to the NRC a long time ago, | had the

opportunity of actually utilizing this docunment to do
control roomdesi gns froma standpoi nt of working with
utilities. And, all | can say with regard to that, or
what | can say withregardto that is, basically, that
this was a boon to our effort because there was
basically nothing in existence of this nature for us
to do a control roomdesign review and retrofit.

| mean, there was information that was,
per haps available frommlitary source docunents, et
cetera, but a docunent such as this, where all of
t hese principles and gui deli nes were assenbl ed under
one cover was not available, and that |eads ne to,
really, what | really want to enphasi ze here, | guess,
is that what we have in front of us is sonething
that's not - it's not a contrived docunent that the
agency has cone up wth, it's a docunent that
assenbl es human factors engineering principles and
gui dance with practices.

So, it draws on sources of information
from various venues for various applications, and

there is an attenpt there, too, to tailor those as
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wel | as possible to the needs of the nuclear power
facility.

So, isit -you know, is it prescriptive?
| guess | don't see it being anynore prescriptive
t han, perhaps, a standard that's related to strictly
t he hardware design. | think, again, the information
that's in the docunment is information that has a
level, if youwll, of -there's a pedigreetoit, and
| think if, John, if you would |ike to, perhaps, if I
may call on John O Hara, who has been working with
this for a good while, John, if you have anything to
add to what |'ve said, or change what | said.

MR, O HARA: Sue.

' m John O Hara, from Brookhaven Lab

A few things to point out about this
docunent is, it contains guidance that the staff would
use for any type of control roomreview So, it has
gui dance related to the old, you know analog
instrunments and controls, as well as the new digital
ones.

So, if you think of howit is applied to
any one review, there's only a subset of this
i nformation that woul d be applicable. So, that's one
t hi ng.

So, it's a bigdocunent, not ever intended
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to be used fromcover to cover. You select out those
portions that are relevant to the review. The
designers use all sorts of different approaches to
human-systeminterfaces, and the staff gui dance sort
of was intended to cover all the various options that
t hey m ght be presented wth.

So, you really have a broad range of
t echnol ogi es that are addressed here.

The ot her is, human performance, when you
| ook at human performance, very often the devil is in
the details. You nention a neter that mght be
pl aced, you know, in a certain location, if you can't
read that meter, and that neter is giving you
important information to do your task, or if you
spread the neters out so that you can't, you know,
possibly get to all of themin order to take your
action, your performance is going to suffer.

So, a lot of these details that are in
here really reflect the kinds of considerations that
go into assuring reliable performance. And there's,
you know, a conputer analogy to that, too. | nean
just as you can make i nformation hard to collect with
anal og instrunents right out across a control room
you can make it very difficult to access information

inatinmely manner in a conputer system So, thereis

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

40

that analog in the digital world that you have to the
ol der instrumentation. And, really, that's the
orientation of this guidance. It's very broad,
because it's trying to cover all the potential design
options that the staff nay have to review

MR. PERSENSKY: | think so far the answers
have addressed the fact of the need for the detail
but fromthe standpoint of the regulatory nature of
howthis is interpreted, part of it is a famliarity
with the way the NRC regulatory docunents are
structured. | nmean, arule that's in 10 CFRis the
only thing that's a real requirenent, unless it
becones a tech spec or order.

These are gui dance gui delines. They are
gui delines, you know, in the sense of 0700 as a
gui deline for the revi ew of designs done by the staff.
This is a docunent for the staff to use. The industry
does, in fact, pick it up, and they give themto the
DCRDRs and use it. But, in fact, EPRI, under a |IPO
contract, has now devel oped a conpani on docunent, or
are still developing, | guess it is out now, that is
a design guide, which is at |least as detailed and is
i ntended for use by the industry in the design as a
review guide for us. It relies very heavily and

refers very heavily to this docunent. But, that part
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of it fromthe design standpoint has come out from
EPRI. Again, it's nore or |ess an understandi ng of
t he process.

But, in practice, we all knowthat if we
are goingtoreviewit this way, it's generally going
to be done that way, even though there are other
options. | nmean, we say that in reg guides, we say
that in NUREGs, we say that in just about every
docunment. This is one way, this is what the staff is
going to do, but you have an option as a utility, or
as a vendor, to present a different approach, as | ong
as you have the justification for that approach.

MR. SIEBER Well, generally, what you ask
the |icensees to dois to cone up with an equival ent,
and you get down to specifying what kind of glass you
use in anmeter face, | nean, it's hard to come up with
an equi val ent that isn't that piece of glass. So, the
detail isreally there, andit's really enforced that
way. That was part of the TM action plan, and every
i censee, every plant, was to performa control room
design review which included things |ike lighting,
noi se |l evel s, groupings of instruments, markings, to
the extent that it could be done. Some control roons
were so big and had so many things in it that you

coul d not bring everything to one focal point for the
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oper at or.

On the other hand, those were expensive
nodi fications for nost |icensees, as | recall, and
they are - they were and still are very prescriptive.
And so, once a prescriptive docunent like that is

publ i shed, one needs to really make sure that it
represents thel atest thinkingandthelatest science,
so to speak, because it wll be followed pretty
religiously, particularly, in the plants.

MR. Persensky: That's why, infact, CFR52
tal ks about, you know, it should be the state of the
art. Thisis witten to the extent that we can cal
it state of the art from our perspective.

MR. S| EBER And, the revi ewshoul d be done
bef ore construction begins.

MR. PERSENSKY: Well, and that's why we
have under 0711 that this should follow the process
t hr ough the desi gn.

Wth the post-TM, DCRDRs, the reason is
you have to go back and retrofit plants that were
already built and you had to nake changes, and that
was nore expensive, and that's why we are postul ati ng
with 0711 that it be done, particularly for new
plants, in the design phase.

The EPRI document is really focused on
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hybrid control roonms, in that they are saying that
whenever you are going to make a change to t he pl ant,
to the control room that it should be done with the
same t hing, get the human factors inearly, don't wait
until you build it and then cone back and have to
retrofit.

CHAIl RVAN ROSEN: Well, the fact of the
matter is that nost of the activity in this area is
likely to be hybridization of existing control roomns
for quite sone tine.

MR SIEBER For current |icensees.

CHAl RMVAN  ROSEN: Yes, for current
licensees. | nean, you know, there will be sone new
licensees | fully expect, but there wll still be 100
operating plants out there, all of themnoving at sone
speed to use the digital nmethods in the control room
and the need will be to properly do those digital
changes in a hybrid environnent. That's what the
revision to 0700 addresses, how one does that, the
consi derations that need to go into it.

MR. SIEBER: Well, considering the pain
that |icensees went through as a response to the T™M
action plan, obviously, the enphasis or the sequence
that you are now | ayi ng out makes sense. You know,

make all the mstakes while they are m stakes on
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paper, as opposed to m stakes hardware. So, fromt hat
standpoint | think we are headed in the right
direction, but as Steve says, there is no doubt that
what you wll probably see in the near and
intermediate term is old analog equipnent being
repl aced with di gi tal equi pnment, because you can't get
t he anal og equi pnent anynore, so what we end up with
i s hybrid equi pment whi ch may or may not nmeet 0700, so
there's going to have to be sone thought given when
the reviews that take place for acceptance.

CHAI RMVAN ROSEN: | t hi nk what you sai d, and
| guess | agree, that |ooking through 0700 it deals
with that subject in the context of an integrated
systemati c process.

MR. S| EBER: Yes, right.

MR, LEWS: Well, if youwanted to save j et
fuel and not bring your copy of 0700, the next slide
gi ves you the topics and you can review t hose.

The basi ¢ hunan- syst emi nt erf ace el enent s,
information display, interaction and interface
managenent, basic controls. And then the types of
systenms, |like alarm systens, group-view display
syst ens, soft-control systens, comput er - based
procedure systens, conputerized operator support

systens and communi cation systens. And the different
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pl aces where these occur, I|ike workstations and
wor kpl aces, and then support, |ike nmaintainability of
digital systens.

The changes -

CHAI RVAN ROSEN: Why do you use the word
soft-control? Is it software control?

MR LEWS: Yes, it's controls that are
nmedi at ed by software.

CHAI RVAN ROSEN: So, you push a button and
that goes to a mcro processor

MR. SI EBER Nowyou' re pushi ng your nouse.

MR LEWS: That's right.

CHAl RVAN ROSEN: Why - why are you using
soft rather than software? |Is that just a |lingo of
the art?

MR. PERSENSKY: It's atermof art, clainmed
primarily for the mlitary and aerospace industries.
It's kind of |ike you talk about glass cockpit as a
desi gn for newcontrol roons, because all the surfaces
are going to be glass, in the sense of CRT displ ays.
So, it mght be considered jargon, or it mght be
consi dered termof art.

CHAl RVAN ROSEN: As opposed to hard.

MR. PERSENSKY: Ri ght, hard control being

sw tches, the dials.
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CHAl RMAN RCSEN: The switch, to the wire,

then it goes to an actuator device.

MR. PERSENSKY: Thi s coul d be anyt hing from
a nmouse, to a touch screen, to a voice actuated
control, anything that woul d drive software to take an
action.

MR. LEWS: So, in the next slide we talk
about the changes fromthe prior version. | think
|'ve already nentioned -

CHAI RMAN ROSEN: So, let me - |I'm now
t hi nking about this, does it deal with wreless
control elenments?

VR. S| EBER: Not specifically, t he
st andar ds do.

CHAl RMVAN ROSEN. Well, for exanple, a
wi rel ess nouse coul d concei vably be used in a contr ol
roomto, you know, indicate a push button on a screen.

MR. PERSENSKY: Ri ght.

CHAI RVAN ROSEN: And yet, that interface
between the nouse itself and the screen could be
interfered with in sone way. So, one needs to protect
that interface, especially if that click is going to
be an inportant cli ck.

MR. PERSENSKY: 1'd have to turn it around

to see if there was sone nention of that.
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MR. O HARA: No, there's nothing. e

primarily just dealt - in these docunents deal wth
the human interface, that would be certainly an |I&C
concern, as part of the review The control room
reviews involve |1&C and human factors, and | think
t hat comuni cati ons protocols that are followed fall
under the |&C part of the review

MR. SIEBER Actually, a dozen or so | EEE
standards cover the hardware i ssues |ike that one, as
opposed to the human factors issues, which are not
specifically addressed i n t he hardware standards. So,
you have the hardware standards and reg gui des that
endor se them

CHAlI RVAN ROSEN: Yes, in the | & st andar d.

MR. SI EBER Yes, that's howthe equi pnent
wor ks.

On t he ot her hand, whether you think it's
a good idea to operate a plant solely with a nouse,
clicking valves on the screen, that is truly a human
factors question, and it has a lot to do with what
generation you are tal king to. The younger generation
does everything with a nouse, the older generation
does everything with | evers and wheel s.

CHAI RMVAN ROSEN: Yeah, tell the younger

generation person to pull the lock switch, they
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woul dn't know how to use it, too conplicated. You
actually have to grab it?

MR. S| EBER: They couldn't unlock it. They
could lock it okay - well it's - we're diverging a
little bit.

MR. LEWS: Well, changes fromthe prior
version, mainly it fills in gaps. | nentioned 0700
Rev. 1 brought us into the conputer age and they
identified sone gaps when they were doing that, and
Rev. 2, to alarge extent, fills those gaps. And so,
now it contains a general computer-based, human-
systens interface review guideline, including soft
controls which was nentioned, comput er - based
procedures and alarm systens, and information
managenment and navi gati on. These are the topics that
t here were | arge di scussi ons on, but | just nentioned
interface nmanagenent, that's an interesting one
because when you have a |imted nunber of CRTs, or a
[imted nunber of ampunt of information presented to
you at any one tinme, then you have to navi gate through
the screens to get to the one you want. And agai n,
maybe the navigation takes too long, that will slow
down your progress.

So, that was one new itemthat was added

in this revision.
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MR. SIEBER. Well, one of the factors that

was in the original 0700 was with active, you don't
want to present nore i nformation than you really need
to operate the plant in performng this specific
operation. That lends itself to the design of what is
on the screen, what gets presented to the operator,
because too nmuch information is just as bad as none.

CHAI RMVAN ROSEN: Right, and, of course,
t hat was the ulti mate ki nd of operati ng experi ence one
got out of the Three MIle Island accident, was the
operators were engulfed with information, alot of it
contradictory.

MR. SIEBER: They didn't understand it.

CHAl RVAN ROSEN: They di dn't under st and.

Now, that's afull-scale prescriptionfor
a probl em

MR. LEWS: Now, these are - one of themis
a very |l arge docunent, but, in general, what is the
significance of these two docunments, 0711 and 07007

First of all, they are the cul m nation of
a |l arge anount of work. W had a nunber of NUREG CRs
on hybrid control roonms. Joel Kramer, who is in the
audi ence, was in charge of those. There was, for
exanpl e, a case study on Westinghouse conputerized

procedures and alarns at - and Bresno that Joel, and
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John and | and others were involved in.

At the end of your packet of vu-graphs,
there are about two pages of docunents that hel ped
formthe technical basis for these two docunents, and
you'll see it's a very long |ist.

MR. PERSENSKY: And, these are just the
docunents that we used in terns of what we devel oped.

MR LEWS: Yes.

MR. PERSENSKY: But, a lot of these
gui del i nes, especially in 0700, conefromthemlitary
and the aerospace test station

CHAI RMVAN  ROSEN: Now, you nmde an
i nteresting comment, Janmes didin his openingremarks,
that this docunment, and | presunme the new ones as
well, are seeing quite a bit of use?

MR LEWS: Yes.

CHAI RMVAN ROSEN: In the military and in
ot her industrial environnents beyond nucl ear.

MR LEWS: Yes.

CHAI RMVAN ROSEN: Which is an interesting
comment, because that's where they came from
originally. I mean, you said this is not NRC
devel oped i nsi ght necessarily, although there's sone
of that surely, it's a collection of existing works

that have been peer reviewed and seem to be
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beneficial, which then were excerpted back into the
ori gi nal NUREG 0700, and t hen when revi si ng NUREG 0700
goes back out to the world it nowis viewed as a de
facto, if you will, guide, which is really its own
stuff com ng back around the horn, enhanced perhaps,
wi th NRC and NRC contractor insight. |s that kind of
how it works?

MR PERSENSKY: It's not quite that way.

MR O HARA: Yes, it's probably a fair
characterization to say that quite a bit of the
information in there comes from other sources, but
particularly in the recent years, under the program
t hat Paul just nentioned, this hybrid control room
project, | think the NRC work, research work,
basically, laid the basis for developing sone
addi ti onal guidance, particularly in specific areas
like conputerized procedures, where there really
weren't existing guidance.

And, it's a lot of that sort of value-
added guidance that we're seeing now popping up
el sewhere. There's a recent mlitary standard, for
i nstance, that | was | ooki ng at on situation ware and
its displays for aircraft, and I' ml ooki ng through it
and o and behold | find a |ot of our old NUREG CRs

used, the guidance extracted fromthat.
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So, it's been a process, not just of, you
know, taking what's out there, but also doing
research. W did the Holden study, we did studies
with Bresno, and then using insights we | earned from
that to devel op additional guidance.

If you look at sone of the nore recent
NUREG CRs, these technical basis reports, they are
devel oping, in a sense, guidance that characterizes
the state of the art, but is not necessarily sonewhere
el se that somebody could go to. So, they are com ng
to the NRC work to get that.

CHAI RVAN ROSEN: Wl |, | think that sounds
entirely appropriate, don't you, | mean that cycl e of
usi ng ot her peopl e' s work and enhanci ng wi th your own
i nsights, and then that being used by the people who
originally, whose insights you were using, is a
f eedback nechani smthat has val ue.

MR O HARA: Yes, well, in fact, we
recently got a letter froml SO asking for perm ssion
to use NUREG 0700 as part of a control room standard
that's being devel oped. So, you know, one of the
starting places they' |l take is the NRCwork, and t hen
they' || presumably inprove that.

So, yes, it's a synbiotic situation.

MR. SI EBER That brings up an interesting
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guestion, though, if you |l ook at control room design
and avai |l abl e i nstrunment systens, it'slikelythat the
majority of themw ||l be of European design and not
fit under the standard QA process, but under the |ISO
system And so, you know, and | know this is
happeni ng, but there has to be an effort to reconcile
what we do in this agency versus what the rest of the
worl d is doing.

MR PERSENSKY: John?

MR O HARA: John O Hara again.

It's very interesting that there's,
particularly in the human factors comunity, but it's
also true in IEC, there's absolutely a small world
type of situation

So, there's, you know, I work a lot with
| EC, and the conmmonality between the |IEC work now
that's being developed and the NRC work is very
st rong.

| SO, as | said, has a lot of - you know,
we are all in a sense of using the sane basic
resour ces, and each newdocunent tries to advance, you
know, what's out there, or nake it easier to use, or
twist it towards a certain application. But, the
world conmmunity has certainly shrunk a |ot,

particularly, in the nuclear industry wth the
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i nternational vendors, basically, supplying plants
here in the U S., and the nodernization prograns are
heavily - you know, these international vendors that
are supplying | EC systens for plant nodernization.

CHAIl RVAN ROSEN: Ckay, we've got about
maybe 30, 35 minutes left.

MR LEWS: Ckay, we'll go directly to the
next part of it.

The comments are a good segue to the next
slides, which are all on outside uses of the NRC
material, and significance to that. There are sone
out si de users fromthe i nternati onal community, Korea,
Sweden, Spain, the Czech Republic, Taiwan, the U K

Goi ng quickly to the next slide, outside
users of NPP, nucl ear power pl ant desi gns, EPRI, AECL,
Korea, Sweden, Norway, Switzerland, TVA

The next slide are the non-nucl ear power
pl ant outsider users, Savannah River, Hanford,
Depart nent of Defense, Ni ck Eckenrode recently used it
to review a submarine and aircraft carrier, and it's
been used i n a nunber of standards conmittees as John
O Hara just nentioned.

So -

CHAI RVAN ROSEN: | hadn't | ooked at those

sl i des.
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MR. LEWS: Ckay, it's a good segue, thank

you very nuch.

MR. PERSENSKY: Ji nf?

MR HGAINS: If I could just add one
anplification on a couple of the questions.

MR. PERSENSKY: G ve your nane, introduce
yoursel f, Jim

MR. H GE@ NS: Ji mHiggins fromBrookhaven
Lab.

A coupl e questions cane up regardi ng ri sk
applications associated with NUREG 0711, and just to
clarify, the way that's set up, it's actually set up
to have the risk information go both ways. That is,
the risk insights that you would get - the insights
that you would get fromthe factors part should be
factored into the HRA and the PRA, but also it's got
guidelines and criteria whereby the risk inportant
human actions that are determ ned by the HRA and t he
PRA shoul d be utilizedin your function allocation and
task analysis, your procedure developnent and
training. So, it's set up to encourage the use both
ways of that risk information, not just one way.

MR LEWS: So, we'll nove now to NUREG
1764, what is it? |It's - this is guidance for the

review of changes to operator actions, and you
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nmenti oned, Chai rnman Rosen, you nentioned one of the
mai n notivations for the devel opnent of this NUREG
and that is, as automated controls have broken down,
many ti nmes human actions are substituted for them and
because of the |large nunber of submittals |ike that
NRR has had to revi ew changes to human acti ons.

And, in order to systematize that sort of
review, that was one of the main notivations for the
devel opnent of this NUREG

So, it's the guidance for the review of
changes to human actions, that includes new actions,
nodi fied actions or nodified task demands.

And, in order to keep up to date we are
ri sk inform ng this reviewguidance, and Susan wi || be
tal king about the risk screening nethod in just a
nonent .

This slidew |l rem nd you of the placein
our group of NUREGs that we are presenting today.
NUREG 1764 is an application to nodifications to one
of the - it's detailed guidance for one of the
applications in the SRP, and it draws both human
factors reviewel enents from0711 and, in particul ar,
for the human-system interface review guidance it
draws from 0700.

NUREG 1764 has t hree phases. The first is
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a risk screening nmethod that Susan will be talking
about, that the results of the risk screening nethod
is a determnation of which level of human factors
review, detailed, noderate or brief, then Jay and |
will talk about that. The third phase is the results
of the human factors review guidance that wll be
submtted for integrated decision making.

So, I'll turn it over to Susan for the
Phase 1.

CHAl RVAN ROSEN: Susan, | believe we're
ahead of schedule. This is what we were supposed to
start after our break, but | commend you and your
col | eagues for getting us ahead of schedul e.

Go right ahead now.

M5. COOPER: |'m afraid | haven't done
anyt hi ng about getting you ahead of schedule, it's ny
col | eagues.

CHAIl RVAN ROSEN: Wl |l then, you'll get -
hel p us get back on schedul e.

M5. COOPER: I'Ill try to keep it on
schedul e.

MR SIEBER You should take credit, too.

M5. COOPER: Al right, thank you

CHAl RVAN ROSEN: Apparently, there are a

few and far between chances to take credit for
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sonet hi ng.

M5. COOPER: All right.

Yes, ny nane is Susan Cooper. I'min the
O fice of Researchin the Probabilistic Ri sk Anal ysis
Br anch.

| think it would be appropriate just to
say a few words about how I got involved. The PRAB
branch and the O fice of Research has had a role in
this project, | think fromits begi nning, those who
have been with this project fromthe start can correct
me on that, and there have been a variety of people
t hat have been in the revi ewnode, in the PRAB branch.

And, | continued in that review node, and
t hat eventual |y evol ved i nto nme bei ng nore i nvol ved i n
t he devel opnent of this risk screening process. But,
| want to, once again, call attention to some of the
menbers of our audience, because while |I'm speaking
right here there was a very large role played by
Brookhaven. They did the initial work and it was a
col | aborative effort all the way to the end, and t hen
Gareth Parry | very nmuch relied on his input and his
concerns in the devel opnent of the risk screening
approach. So, | just wanted to nake sure that was
cl ear.

There are four stepsintherisk screening
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approach for NUREG 1764. The first three are the

devel opnent of inputs to be used then in the fina
step, which integrates the results of those three
i nput s.

The first step is to eval uate the change
in risk due to a nodification. This is using the
existing reg guide, 1.174, and using the results of
the application of that reg guide, which places a
change request into different regions. And, |'ll get
intoalittle nore detail about that in another slide
or two.

The second step then evaluates the risk
significance of the human action, in particular,
focusing in on the human action.

The third input then is a qualitative
eval uation, and then as | said before, the fourth step
then is to take all three of these inputs and try to
cone to an i ntegrated deci si on on what | evel of effort
should be put into human factors review for this
particul ar approach.

The gui di ng princi pl es on t he devel opnent
of this approach are on one hand the folks at NRR
wanting to have an approach that does provide
screening. |In other words, they don't want to spend

the sanme anmount of review effort for every request
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that comes to them On the other hand, we do want to
make sure that the appropriate |level of effort is
given to certain requests, and there are a nunber of
different factors to take i nto consideration, not just
the risk information, but also giving the proper
enphasis toqualitativeinputsif theriskinformation
is not the conplete answer.

| guess the other thing | shoul d say, and
it's not discussed here, is that there is a fall back
approach. If there isn't risk information, there is
a generic approach for trying to devel op a ri sk-based
ranki ng so that the graded approach for human factors
review can still be done.

CHAI RVAN ROSEN: So, a | i censee who doesn't
have a PRA or one that's up to date that covers the
action that he's attenptingto get relief oncan still
cone in and try to convince the staff that this seens
i ke a good i dea, what the heck, you know, let's give
it a shot, and we don't have any basis for it other
than our own intuition, so please approve it?

M5. COOPER: You know, you m ght have
crossed this alittle bit over the line. In general,
there is -1 think there's always a provision that a
licensee can cone in wth a non-risk-inforned

approach, and as a matter of fact Gareth can probably
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answer this question better, Chapter 19, which
addresses the Peer Areview, states that they can do
t hat .

Now, there are certain kinds, there was a
nunber of criteriathat, again, isin Chapter 19, that
says when t he staff can come back and say, well, nmaybe
this is not appropriate. And, we've tried to
i ncorporate sonme of those ideas in here as well and
ref erence back to Chapter 19.

CHAl RVAN ROSEN: Staff could just to that
no, what part of no are having troubl e under st andi ng.
You know, if you want to nmmke that change,
recategorize it to Level I, it's likely to be very
risk significant, we don't have a ri sk anal ysis so we
go back and live with what you have, kind of said
ni cer than that, but that's what ends up being at the
end of the day.

M5. COOPER: kay, like | said -

CHAIl RVAN ROSEN: Wl |, that's the way we
would like it, us rationalists at ACRS would like it
to cone out that way.

M5. COOPER - well, like | said -

MR. PONERS: You don't need to give a
speci al credence to the rationalist point of view

CHAl RVAN ROSEN: Let's point out that |
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have the hamrer here today. |If Dana wants it back
he's got to take the conmttee back. He was ny
predecessor, my August predecessor, inthis role, and
so |'ve |l earned everything | know about this subject
from him

M5. COOPER What | will say is that what
we have in NUREG 1764, with respect to the risk
screening, is consistent with and refers to Chapter
19, that is the basis for, you know, the staff review
of risk-informed applications, and al so what's in reg
guide 1.174. So, there's alot of interplay with that
chapter, as well as, you know, with Chapter 18.

So, you know, whatever guidance there is
so far as what a licensee is allowed to do, so far as
a non-risk-infornmed application, we al so nust addr ess,
because that provisionis givenin Reg Guide 1.174 and
Chapter 19. So, we this has to be addressed -

CHAl RVAN ROSEN: Yes, | know, | know all
about that, and there's at | east a raucous majority or
raucous mnority, I'mnot sure, but raucous for sure,
t hat thinks that changes that have risk significance
ought to be evaluated on a quantitative basis for the
ri sk anal ysi s.

That' s just Chai rnman Rosen and nmaybe sone

of his friends think that way, not all of them
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M5. COOPER | won't disagree, |I'm -

MR POWERS: That presumes that you have
friends.

M5. COOPER: - just saying, because of the
way it is we've had to structure this docunent to fill
t hat gap, shoul d t hat come up, because that's the fact
of life in the NRC regul ati ons.

CHAl RVAN ROSEN: |'' m aware of that.

M5. COOPER So, it nust be that way.

CHAl RVAN ROSEN: But, on this side of the
table we get to rail about the facts of life. You
have to live with it, we get to rail about it.

MR. PONERS: | nean, you have four very
pl ausi bl e steps for a screening nethodol ogy. A
screeni ng nmethodology is to put things in or out of
further analysis, is that correct?

M5. COOPER Yes.

MR. PONERS:. And so, the only danger you
really face in using this nethodology is you say
somet hing i s not meritorious of further anal ysi s when,
in fact, it is.

M5. COOPER It's not even quite that bad.
It's, basically, that something that you, perhaps,
m ght have reviewed in nore detail you did not, but

even then once you got into a review you m ght
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recogni ze that that's the case.
MR. LEWS: Yes, the product is a level of

review, it can be a detailed review, or noderate

review or a brief review I[t's not review or not
revi ew.

MR POWERS: Yes, | understand, | nmean,
it'"s just - it's the detail, and the only danger you

run is that you didn't do detail ed or enough, a new,
i nexperienced of a person doing the review or
somet hi ng, not enough eyeballs | ooked at it. That's
really the only danger that you have here.

M5. COOPER That's correct.

MR. PONERS: How do you know that this
met hod wor ks?

M5. COOPER Has it been tested?

MR PONERS: Yes.

M5. COOPER No, not that |I'm aware of.

MR

. POVNERS: How woul d you go about testing

MR. PERSENSKY: Actual | y, we have done sone
paper and pencil testing of it, or BNL did in terns of
| ooki ng at approaches to how you do that with sone
exanpl es that had cone in. So, it's not - it hasn't
been tested in the sense of forward | ooking, but in a

backwar d | ooki ng way.
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MR POVNERS: Well, that's the only thing

you can do, is go back and | ook at things and see how
t hey woul d have come out had you had thi s net hodol ogy
before. | nmean, it has to be an a priori kind of an
exam nati on.

And so, you've done that. Were they al
gi mees, were there any -

MR. PERSENSKY: Ji mhas the final count on
those, JimH ggins fromBNL did those tests for us.

MR H GA NS: Yes, Jim Higgins.

The net hodol ogy has gone t hrough sever al
iterations, so | just need to maybe preface it with
t hat, because we have done a variety of tests over the
years on the different iterations that that
nmet hodol ogy has gone t hrough.

And, | guess about three years ago it
started out, we had the first draft of the nethod
whi ch was published in NUREG CR-6689, and for that
nmet hod, which is quite simlar tothis, but there are
sone nodi fications, but back then we | ooked at all of
the changes to operator actions that had been
submtted to the NRC which we got from Ji m Bongarra
and Di ck Eckenrode and his people. And, they covered
a period of about five or six years, and, Jim the

nunber was about 21, is that right? About 20 itens
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t hat had been submitted to NRC for review over those
times.

And, interesting about this di scussion on
ri sk-inforned very non-risk-inforned, every one of
those was subnmitted as a non-risk-informed change
request .

MR. POAERS: That's not surprising.

MR H GENS: And so, what we did is we
tried to look at if those had been submitted, if the
gui dance here was applied to them what |evel would
they have fallenintointerns of | evel of review the
three, the one, two and three | evel s of review. And,
we did put out a report on that, and again just kind
of trying to remenber, basically, ny recollection was
that there were four that would have fallen into the
| evel one, highest |evel review There were a couple
that was in the nedium |evel of review, but the
majority, about 12 or 13 of them actually were in the
| onest |evel of review, which were itens that were
really not risk significant.

Now, the NRC, when they reviewed those,
they reviewed the sane standard set of criteria.
There wasn't any grading. They had a set of criteria
t hat they used which, primarily, cane out of an old

information notice fromthe early to md "90s, and
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they were reviewed to a consistent set of criteria
with a consistent |evel of effort.

So, this nmethodol ogy, if it were applied,
woul d apply to nore detail ed reviews to a small subset
of those, and t hen nmuch briefer reviews to ot her ones.

Then - right, to the majority of those -
t hen t he net hodol ogy was upgraded and nodi fi ed based
on comments in about | ate 2001, was i ssued as a draft
for coorment NUREG 1764, and addi ti onal tests were done
on t hat based on | ooki ng at hunman actions from- first
we did it, we selected five ITEs, and we got all of
t he human actions that were in those | TEs. W got the
RAW val ues and so forth, and we utilized those to
pl ace these into the different risk regions to see
where they would fall. And, in fact, that was the
same order of magnitude, maybe about 30 or so hunman
actions, and we utilized that to see if changes -
t hese were not actual change requests, but we said,
given all of the risk inportant actions in all of
these I TEs, what |evels would they fall into?

And we utilized that totry to seeif the
| evel s and the criteria that we had established to
parsi ng these out into the different regi ons, gave us
a reasonabl e distribution, werethey all fallinginto

region one, were they all falling into region three,
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were we getting a reasonable distribution.

And, it seenmed like they were, but we
actual ly used that information to tweak a little bit
on the splits between the regions or the thresholds
t hat woul d pl ace themin one region versus the ot her.

And then finally, as we got into the | ast
version of 1764, before it reached the versionit's at
now, we used information fromanother five PRAs that
were current, updated PRAs after the ITE, and we
utilized ones that had both RAW and Fussel - Vessly,
because that enters into the nmethodol ogy now, and we
gained this information as part of the SDP bench
mar king program part of the reactor oversight
program

Wen we nmade plant visits, and we
collected all this human error and human action
i nformati on and al |l of the inportance nmeasures, and we
performed again simlar sort of activities on
di stribution and thresholds and so forth.

So, that's about where we are. Since the
| at est revision and nodi fication of this was conpl eted
in the summer, which is not too different, but is a
little bit different than the earlier version, it has
not been retested in its final incarnation and there

is sonme plans to do that when we do the final
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t echni cal basi s docunent, when it does get finalized.

Sorry if that was a little |ong w nded,
but -

MR. POAERS: It's very valuable, it,
unfortunately, tells me | have sone honework to do
that | wasn't really | ooking for, because it sounds
i ke you have sone interesting reports.

One area that | ask you a question about,
t hough, is that you said you conmpared the hunman
actions in the ITE, and you said, gee, is it a
reasonabl e distribution, and Doctor Kress will tell
you that |I'm a very unreasonable person, but |'m
wonderi ng what a reasonable distributionis? To ne,
it seems to ne that if | found a human action
considered in an ITE|l would be surprised if any one
of those actions fell in your |owest category.

Now, is that -

M5. COOPER: The current process woul dn't
rely on that kind of information.

CHAl RVAN ROSEN: It woul d not?

MR. PONERS:. No, |'m asking about his
testing.

M5. COOPER: Testing, well -

MR PONERS: He tells ne -

M5. COOPER: - yes, but all | was saying
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is that the current version of the process doesn't
have that reflection. As a matter of fact what ||l
say is that my contribution in this has not only been
to adjust sonme of the logic, but also to nmaybe make
the process a little bit nore conservative,
principally because I saw, well, two gaps.

One, manual actions that are being
i ntroduced in change requests to replace previously
automatic actions perforned by hardware, therefore,
t hat action was never nodel ed in a PRA before and you
can't find another PRAthat's ever nodel ed it before.

So, the information that you m ght have
froma PRA nodel, including any that you have on hand
or people have submitted, is of limted, if any - of
any use, you know, direct use, so far as determ ning
an inportance neasure.

CHAI RVAN ROSEN: Fromot her nodel s, right?

M5. COOPER: Ri ght.

CHAI RVAN ROSEN:  But, if someone has
i ntroduci ng a new manual action into their PRA and
have done their own PRA, one could easily -

M5. COOPER Yes, if they've done their
own. If they have not -

CHAI RVAN ROCSEN: - find t he val ue, the RAW

value for that and the Fussel-Vessly value for that.
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M5. COOPER: - if they have done their PRA

that's correct, but on the generic nmethod side, in
other words if it's anon-risk-informed submttal, you
can't go to a generic source, and so there was a
little bit of beefing up there that | did on that
particul ar | ogic.

CHAI RVAN ROSEN: Ri ght .

M5. COOPER: And, in general, just to nake
sonme of the other adjustnents, or just nore toward t he
conservative side, so far as where the reviews would
go.

CHAI RVAN ROSEN: Thi s may be a good chance
to introduce nmy concern here. The idea that one could
take a non-risk-infornmed submttal is the far pol e of
t he spectrumof nmy concern. Sone pl ace back away from
that is using the risk-informed submttal, having the
ri sk-inforned submttal, but one that doesn't cover
| ow power and shut down nodes. In other words, one has
to enter Reg Guide 1.174 and pick out a CDF, but you
don't know what the CDF is, you only know the part of
the CDF, the CDF that relates to internal events. You
don't have the other, the rest of it, and we know from
experience that that CDF can go frombeing - the | ow
power and shut down CDF can go frombei ng 10 percent of

the internal event CDF to being twiceit. So, we just
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don't know where the current one is if the applicant,
who has a risk-inforned change, doesn't have a ful

scope PRA, in a sense of covering all operational
nodes, how do you deal with that?

MS. COOPER Wl |, there are two answers to
that. First of all, this docunent does not create
anyt hi ng, great newapproaches or ideas for howanyone
in NRR and the PRA branch woul d revi ew sonething |i ke
that. That problemhas been | eft over on their side
in Chapter 19.

CHAI RVAN ROSEN: It's left to a student as
an exerci se.

M5. COOPER: No, it's not, it's just
recognition, it's recognition of whose problem is
t hat ?

CHAl RVAN ROSEN:  Yes.

M5. COOPER It's not the human factors
person's probl em

Now, we do - this docunent does have, you
know, PRA and human factors are neeting in the sense
that we are trying to use PRA to help out the human
factors fol ks and reduce their workl oad, but it is not
the intention of this particular docunent to make
great strides in solvingthe problenms of the PRA fol ks

over in NRR and what they do.
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CHAl RMAN ROSEN: Well, we can invite the

PRA fol ks, though, because -

M5. COOPER: Well, maybe we should |et
Gareth think about that.

CHAI RVAN ROSEN: - we have previously
comented on the nature and causes of that kind of
potenti al non-conservatism inparticular, inour ACRS
letter to Chairman Meserve on Chapter 19 of the
St andard Revi ew Pl an and Regul atory Guide 1.174, on
July 23, 2002. W comrented in particul ar about the
| ack of full scope PRAs and the use thereof of non-
full -scope PRAs and regul atory processes.

And here, junp up out of the woodwork is
the cl earest exanple of it that I know of. There are
ot hers.

M5. COOPER: Well, I'll say two things.

W did-we aretryingto-we are filling
some small gap in Reg Guide 1.174 by addressi ng hunman
access specifically, but we are not addressi ng any of
t he ot her problens.

And, with that, I'm going to let -
recogni ze Gareth Parry back there fromNRRt o respond.

MR. PARRY: Yes, this is Gareth Parry.

| think you, perhaps, really ought to read

Reg Guide 1.174 again, because, actually, if you | ook

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

74

at region 3 of the acceptance guidelines, it doesn't
ask you to calculate the total CDF. What it asks you
to do is to make sure that you don't have any reason
to suspect that you are way off on the right-hand
side. That's particularly for very small changes and
risk.

So, you real |l y ought to reread t hat again,
because we recogni ze the fact that people don't have
full -scope PRAs, and that got factored into the way
t hose acceptance guidelines were witten.

But, | think, in a sense, thisis getting
way off the mark of what Susan really is trying to
tell you about today, but | just thought I felt that
| had to at |east put that comment in on the record
her e.

CHAI RVAN ROSEN: And, Gareth, you can tell
me toreread it, and I will, because you asked ne to.

MR. PARRY: Cood.

CHAI RVAN ROSEN: It's a painful thing to
have to do, because -

M5. COOPER It's short.

CHAl RMVAN ROSEN: - yes, it's not because
it's short, it's short, but painful, it's because,
yes, you say you shoul d consider all the other sources

of risk, other than the internal events risk, but in

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

75

the sense of trying to be a decision naker, and |'ve
got this darn chart staring me in the face, and |I've
got to find a place on the X axis on where to enter
it.

MR PARRY: You really -

CHAI RVAN ROSEN: And, | don't knowwhere to
enter it.

MR. PARRY: No, and in sone senses the
guidelines are witten so that you don't necessarily
need to know that to a great deal of detail.

But, | think this - well, this is really
getting off the mark, though.

CHAI RMVAN ROSEN: Only in the sense that
this is an application in that problem really.

MR, PARRY: Yes.

CHAI RVAN ROCSEN: It's one place where it
shows up, and very clearly.

MR. PARRY: And, the reason -

CHAl RVAN ROSEN: And, it's one that has
high regulatory significance and interest in the
public, the manual actions.

MR. PARRY: - yes, but | think, again,
again, | think the way the regulatory guide was
witten was in recognition of the fact that the

i ndustry does not have ful |l -scope PRAs for nost of the
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pl ant s.

W want to encourage the use of risk
i nformati on to make rational deci sions, and recogni ze
thelimtations of the risk input, whichis why we say
you have to consider the other nodes.

And, the argunent has to be relatively
convincing, but it still has to be considered.

Now, the sort of things that we're tal king
about here m ght be the replacenent of an automatic
initiation by a manual for a short period of tine, it
shoul d only be in one node of operation at the plant,
for exanple. So, you woul dn't have to worry about the
shutdown if you were in full power, for exanple,
because it's only in that limted -

CHAl RMVAN ROSEN: Well, actually, we're
tal king about fire here | think.

MR, PARRY: |'mnot sure, actually.

CHAI RVAN ROSEN: Wel |, 1'm tal ki ng about
fire.

MR. PARRY: kay.

CHAI RVAN ROSEN: |'m tal king about - I'm
al so, by the way, Chairman of the Fire Protection
Section, |I'mtal king about fire when I'msitting here
now, and |'mthinking about a fire in a plant that's

operating full power, that transitions bel ow power as
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aresult of the fire, which is one of the things it
usual Iy does.

And, soneone previously said, oh, don't
worry about this, it's true we don't have good
separation in this area, but we have a manual action
to take into account, where we can send soneone to
change t he position of a value or sonething like that,
and here's our analysis that shows that that's
conmpl etely feasi ble under the circunstances.

And, to ne, that's at the very heart of
t hi s questi on.

MR, PARRY: That's feasibility, though, and
isn'"t that the subject of another - of another nanual
actions project, right? That's not specifically, |
don't think, a function of this one, but you guys
woul d know better than |

M5. COOPER Yes, there is another
appr oach.

MR. PARRY: There's another -

CHAI RMVAN ROSEN: There's anot her place |
can go to see that other than here.

MR, PARRY: Yes.

MR. LEWS:. Different group of people.
MR. PARRY: Different group of people, yes.
MR

KRESS: |' mal so concerned about the Y
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axis, the delta CDF.

MR PARRY: Yes.

MR. KRESS:. | envision you, let's take -
you are going to change an automatic action to a
manual , the automatic acti on has sone probability of
not occurring, which is in the PRA it gives you its
contribution to the CDF

The manual action has got sone sort of
human factors failure of the action being carried out
that goes into it and gives you a new CDF

Now, that human factors correl ati on we've
observed has a lot of uncertainty in it, and 1.174
asks you to account for uncertainties, and one way to
do that, in ny mnd, wuld be to use a RAW and a
Fussel -Vessly together to (get the range of
possi bilities of that action bei ng performed properly
or not being performed properly.

Now, the question | haveis, is that where
you are using the inportance neasures.

M5. COOPER W are using -

MR PARRY: Yes.

M5. COOPER: - we are using the inportance
nmeasures in the second step of the process as the
second input. The first input being from Reg Guide

1.174, what region assi gnnment has the overal |l request
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change been put in, the second input then being, as
you said, the RAW and the Fussel-Vessly inportance
nmeasures for that human action, it's focusing in on
t he human acti on.

MR. KRESS: So, it gives you an i dea of the
change.

M5. COOPER Right, so that also gives a
first initial assignnent as to where, you know, what
| evel of review should be required. Then the second
screen or criteria, if youwll, isinaqualitative
eval uation. So, you can see there are certain | ayers
of robustness that are built in here. You've got kind
of the rough scoping of howinportant is this overall
change, then the action specifically, howinportant is
it, and then, you know, qualitative information, are
there other things that m ght be inportant that may
not be reflected in either the PRA result or the
specific HRA, inportance results that | needto factor
in. Then those are integrated into a final answer,
and as was pointed out, really, the only negative
consequence that we can i magi ne here i s that maybe you
haven't given as nuch detailed review as you m ght
have i f you get the wrong assi gnnent, and that sort of
thing mght well cone out in the course of your

review, and you can meke your adjustnent. It's not
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set in stone.

MR, PARRY: | think I'd like to add -

MR. KRESS: The second question, part of
this question is -

MR PARRY: - okay.

MR. KRESS: - how actually do you use a
RAW and FV to get an uncertainty distribution,
uncertainty range, not a distribution.

MR. PARRY: | don't think - they are not
used to generate uncertainty distributions, but |
think the same cautions about wusing inportance
nmeasures that are in Reg Guide 1.174 i n Appendi x A are
i ncluded in this docunent by reference. So, | think
you are asked to do various sensitivity studies, as a
means of getting at the ranges.

MR, KRESS:. Sensitivity.

MR. PARRY: Yes, but then you choose the
nost conservative of the assessnments of RAWor Fussel -
Vessly, and it's not just on the HEPs and to her
t hi ngs.

MR. KRESS: But, we could view a RAW for
exanple, in sensitivity.

MR. PARRY: Yes, you could do that, but I
t hi nk since RAWis the paraneter that we are | ooking

at, what we have to do is to | ook at the uncertainty
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in RAW due to other uncertainties in the nodel.

CHAI RVAN ROSEN: And al so, when you get t he
RAWyou have to use it sensibly. You have to say, if
it's close to your threshold, and the wong side of
your threshold, you'd be putting that particular
action in the |ow category, because a sinple nodel
updat e, which is sonething you do every 18 nonths in
a plant, could change that RAW from being bel ow t he
t hreshol d to bei ng above the threshold. And so, this
is an operational concern to independent review
panel s, that they take note of where these RAW are
when they are naking decisions. A RAWof 1.95 is a
RAWt hat probably ought to be in the higher category,
rather than in the thresholds 2, you are at 1.95, you
ought to probably put it in the next higher category
rather than leave it in the | ower category.

M5. COOPER: All I'Il say is that in the
process that we're using we are not - there aren't
what | call bright |ines so nmuch, because we recogni ze
that there m ght be nore than one outcone. And so,
there is roomfor qualitative judgment.

CHAI RVAN ROSEN: Wl |, | prom se, Susan, to
l et you actually get into the process here at sone
poi nt, you haven't even begun.

M5. COOPER: That's right.
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CHAI RVAN ROSEN: But, you provoked pretty

much all of the -

M5. COOPER Yes, | think we've covered a
good deal of the slides already, at |least by
i nplication.

Wuld you like nme to try to go ahead and
do sonme of themexplicitly?

CHAl RVAN ROSEN: Go ahead, you've got at
| east three nore mnutes. Yes.

M5. COOPER: | have three nore mnutes, is
t hat what you say?

CHAI RVAN ROSEN: Unti |l the break.

M5. COOPER Okay, all right.

| believel've gone throughthe four steps

of the process, and I'Il then go quickly through the
st eps. As | said, we've covered sone of these
al r eady.

The first step is using Reg CGuide 1.174,
where analysts in that reg guide are told to eval uate
the change inrisk for a nodification. The delta CDF,
and then place the requests into a Region I, Region
I, Region Ill category. And, there really isn't
anything for this particul ar docunent, NUREG 1764, to
do, except to take that input into the overall process

for maki ng deci sions.
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| should say CDF and LERF.

And, according to our current screening
net hod, if the change requests only involves human
action, and there's a Region | assignnent, there's a
shortcut so far as the overall process.

CHAl RVAN ROSEN: You have the 36 and 37
slides, these are reproduced right out of 1.174.

M5. COOPER Doing a Level | review

CHAI RVAN ROSEN: Thi s one here.

MR. PERSENSKY: Yes, those cone directly
out of 1.174.

M5. COOPER Ri ght, those are right out of
1.174.

And, if it's not Region |I and a human
action only, then you need to go on to the second
step, second input to the overall process, and this
particular step then, the risk significance of the
human action is determ ned using risk inportance
nmeasures, RAWand Fussel - Vessly i nmportance neasures,
and the results of these calculations then nakes a
prelimnary determ nation of the reviewlevel, which
is going to be used along with the results of the
first and third step.

The third step is a qualitative

evaluation. It allows the revi ewer to either reduce or
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elevate the level of review, based on a series of
guestions addressing factors such as personne
functions and tasks, design support for task
per formance, and performance shaping factors.

CHAI RVAN ROSEN: |Is this the place where
t he revi ewer coul d el evat e based on it bei ng too cl ose
to the threshold? Like this 1.95.

M5. COOPER He could here, yes, if you

i ke, but I mean, like | said, even at other places in
the process it isn't like there's - this is the
result, andit is Level I, it's usually Level I, Level
1, there's some nmargin of error. And so, the

j udgnent can be applied there also, as well as in the
final step then, step 4, which is the integrated
assessnent, and there's a table in the docunent that
| think shows you the logic path of how you put
together the inputs fromthe three di fferent steps and
then come up with a final recommendation for the | evel
of human factors review.
CHAI RMVAN ROSEN: All right.

M5. COOPER SO | think | rmade up sone

CHAI RVAN ROSEN: Yes, you did well.
M5. COOPER: But, do you have any

qguesti ons?
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CHAI RVAN ROSEN:  Anynore questi ons.

| guess what we'l|l do when we come back i s
tal k about the human factors review itself for the
rest of the afternoon. So, with that -

MR LEWS: If you don't have any
qguestions, there is one | oose string.

Chairman Rosen, | think you had sone,
somewhat facetiously, that the non-risk-inforned
subm ttal you put it a Level | review, and | don't
t hi nk that was answer ed.

M5. COOPER Onh, | didn't hear that.

MR LEWS: Yes.

M5. COOPER: | didn't hear himsay that.

MR LEWS: | think I'd like to put on the
record that that isn't the case. W do have a
procedure for non-risk-inforned submttals.

M5. COOPER: Yes.

MR. LEW S: A nunber of pages onit, andif
you |l ook at Tables 2.3 and 2.4, with the non-risk-

informed submttal, the |l evel of reviewcan be |, |1

or |11I.

CHAI RVAN ROSEN: |'m with Susan on that
one, | don't renenber saying that either, but, you
know, the transcript will tell.

It woul d be my presunption for anon-risk-
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informed submttal to just tell themto - if it's an
action that | think intuitively has sone risk
i nvol ved, to just conme back with a ri sk analysis, or,
you know, we'll give it a Level | review, and that's
t he choi ce.

But, that's why I'mon this side of the
tabl e and not on that side.

W'l |l now take a break until 2:50. No,
wait a mnute, it is 2:50, we shoul d have broke - yes,
until 3:05.

(Wher eupon, at 2:53 p.m, a recess until
3:10 p.m)

CHAl RVAN ROSEN: Phase 2, human factors
review, right?

MR LEWS: Yes.

So, inthe first phase the risk-inforned
screening process determnes the level of hunman
factors review, and as we see on slide 43 there are
three levels, and the first one is nost detail ed, and
the review areas are taken nostly from NUREG 0711
another tie in that makes all four of these docunents
kind of a whole. Level Il is a noderately detail ed
review, and Level Il is a brief review

MR. SIEBER And, it's too bad those

nunbers aren't reversed.
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MR. LEWS: Yes, that causes a problem

MR. SIEBER Wth Ill going to the |evels
of PRAs.

CHAl RVAN ROSEN:  Level 111 is a brief
revi ew.

MR LEWS: Well, they do agreewi th 1.174.

CHAI RVAN ROSEN:  Yes.

I's Level 11l so brief as no review?

MR LEWS: No.

Well, Jim do you want to address that?

MR. BONGARRA: For Level 111, we'rereally
kind of leaving that up to sone degree to the
di scretion of the reviewer.

| would hesitate to say that we don't do
any review. W would do a verificationtypereviewto
make certainthat the submttal isreally awarranting
Level 111, a low risk significance, if you wll,
wi t hout having the risk nunbers necessarily.

So, it would be a cursory sort of
verification type of a reviewthat we wuld do, and,
per haps, you know, we m ght di scover something that,
again, we may have missed in an earlier, you know,
process, or earlier part of the process | shoul d say.

MR. SIEBER Is that a risk review or a

practicality review, or determnistic?
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MR BONGARRA: It's adeterm nistic review

t hat we woul d do.

CHAl RVAN ROSEN: Do you have exanpl es of
t hese kinds of things that would help ne - just to
make it a little nore tangi ble, what human action
m ght be that's in a Level I1l, or Level II, or a
Level I? It would seemto nme a little bit nore
tangible if you had some exanpl es.

MR. BONGARRA: Jim are you recalling
sonet hi ng?

MR HIGANS: | guess if you | ook at from
a particularly risk standpoint, and the ones that
would fall into that, generally, these were ones, if
you | ook at the PRAs and the I TEs you'll see a | ot of
human actions that have RAW values down at the -
basically, they roundto 1.0. And, there's quite a few
of those in a couple PRAs.

CHAl RVAN ROSEN: And, typical, what that
nmeans is that then they - it had to be first a nodel
human acti on.

MR. HHGA NS: That's right.

CHAI RVAN ROSEN: But, in the circunstances
we are tal king about, the CDF didn't change at all.

MR HGANS: Right, and also, it has a

very small Fussel-Vessly value also, down to |ike
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. 0001 or sonething like that. And, those are the ki nd
of actions that typically - and as a result, they
woul d al so not contribute anything to the delta CDF

CHAl RVAN ROSEN: Ri ght, and those are the
ki nd of actions PRA anal ysts say, why did we bother to
nodel this thing.

MR. HHGE NS: Right, so those woul d be the
ki nd of group of actions that woul d end up bei ng Level
1l here, and these woul d al so get, after you did that
and you saw you had t hese handful of actions that were
of that type, it would go through that Step 3, which
is a qualitative review, to see that it's not an
action such as, say, Susan and Gareth were talking
about, that had been previously automated and nowit's
manual , and that's why it doesn't appear in the PRA,
or those sorts of things. There's nothing from a
human factors standpoint that makes it really stand
out as being potentially inportant.

And then, it woul d be, as Jimsaid, Level
11, so you' d verify fromyour risk nunbers that, in
fact, it is in Level II1I.

Al so, the guidance in here says that if
there are - if you have sonme concerns you coul d pick
out pieces of the Level | or the Level Il review and

say, | want to verify, just at the mnimum that it's
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in the training program and it's covered in the
procedures. Maybe you want to just do that.

Right, Jim and it mght be l[imted to
t hat .

MR. BONGARRA: | think, too, that if, for
exanple, there are actions that we know are not
associated with safety-rel ated systens, for exanple,
or that have, essentially, no inpact on a safety-
rel ated system then those actions could very well be
in that Level 111 review category.

CHAl RVAN ROSEN: | ' d be nore confortableif
you hadn't mentioned the things you just nentioned.
You know why? 1t's because the whol e i dea of safety-
rel ated systens was a surrogate to not having the ri sk
analysis in the first place. It was what do we think
is going to be inportant in this plant, we will make
them safety-related, we'll nmake the whole system
safety related and build it that way, on the
presunption that we didn't have a risk anal ysis.

Well, we have risk analysis, and so when
we say, well, it's safety related or not safety
rel ated, we could be falling back into that trap, that
sonmebody originally didn't find sonethingthat was, in
fact, risk significant, so they called it not safety

related, and now we are just relying on that old
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i ncorrect nodel because | know for a fact that one
pl ant we found a bunch of stuff that was not safety
related that was risk significant.

So, just take that for a caution if you
wll.

Not 99 percent of it was, you know, |I'm
saying 1 percent of the things we called -

MR. SIEBER: Not safety rel ated.

CHAI RVAN ROSEN: - not safety related
turned out to be risk significant.

MR. BONGARRA: Well, | also think, in sort
of hopefully a defense here of what | just stunbled
over, perhaps, you know, as Susan indicated earlier,
that in the case where there are acti ons that have not
been identified previously fromri sk assessnents, and
there aren't actions that are easily identifiable, and
Paul will probably get into this in nore detail with
regard to the generic tables that we have in the
docunent, then we are, or we would | ook at those with
a nore conservative assessnent, regardless of -

CHAI RMVAN ROSEN: | know what you neant,
James, | just caution that that is a trap.

MR, BONGARRA: |t's a trap.

CHAl RMVAN ROSEN: It's a trap you can get

intoandreally relies onthinkingthat's now30 years
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ol d, most of which was right, by the way, but there
are cases where it's not right.

Anyway - | interrupted your presentation
by aski ng for some tangi bl e exanpl es of these things.

MR. LEWS: No, that's fine, so those are
the three levels of review, and if we'd go to slide
44, one of the notivations for devel oping this NUREG
was NRR had revi ew gui dance scattered in a variety of
di fferent docunents, as it exists, but it was several
di f ferent docunents.

And so, one of the purposes of devel opi ng
this NUREG was to bring all that guidance into one
docunent and consolidate it. And so, some of the
previ ous gui dance that exi sted was I nformation Notice
9778, and the title pretty nuch tells what that does,
"Crediting Operator Actions In Place of Automatic
Actions and Mdifications of Operator Actions,
| ncl uding Response Tines." It listed a nunber of
qual itative questions to ask, or issues to | ook into,
and there's simlar issues that were dealt with in
Notice 9118.

And, a lot of the issues were dealt with
in the previous versions of 0711, so a lot of this
gui dance this exist previously.

So, if we'll nove on to the third phase,
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after the human factors group has made their review,
t hey make their decision, and then according to Reg
Guide 1.174 they submt their decision to integrated
decision making in the Safety Analysis Report, and
that's the end of our discussion of NUREG 1764.

Do you have any questions on that?

If not, we'll go into the summary of our
entire presentation. Jinf

MR. BONGARRA: Wl |, as we've covered this
afternoon, SRP Chapter 18, once again, has three
di stinct applications, new reactors, control and
nodi fications, and changes to human acti ons.

NUREG- 0711 has been expanded and upgr aded
from the previous revision, and NUREG 0700 has been
upgraded to address current technologies fromits
previ ous revision, and NUREG 1764 is - well, | guess
|'"d characterize 1764 as a first-of-a-kind docunment,
first-of-a-kind gui dance docunent.

W have nmade an attenpt to apply,
essentially, risk methods to human performance that
have been traditionally applied to systens and
equi prent performance, and | guess |I'm sort of
speaking for nyself here, as the potential user of
this docunent, | know that as a staff nenber that

NUREG- 1764 isn't necessarily the answer, and | ki nd of
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| ook at it nyself as nore of a work in progress.

| personally see it as presenting a
chal lenge, not only to the staff, but to our
st akehol ders to address as well, and that's really a
chal | enge that's broader than, in a sense, what we are
really dealing with here in terms of specific human
actions, it's a challenge to really look at how to
better quantify risk associ ated with human actions in
general, nmaking use, at the sane tinme, of current
nmet hods, and not necessarily reinventing the wheel or
i nventing some other alternative method.

That's sort of ny take on NUREG 1764.

CHAI RVAN ROSEN: Now you had, as you sai d,
sent us the comments on t hese docunents. 1764 was one
of the docunents that was commented on. As | recall,
there were relatively fewcoments, and | don't think
t hey were of any significantly negative sense, and you
responded to them nmade sone changes.

MR LEWS: Yes.

CHAI RMAN ROSEN: To NUREG- 1764, as wel | as
to sone of the other docunents.

So, in a sense, the stakehol ders at | east
have seen 1764 as inportant as it is in the current
debates and in the ones that are com ng, we haven't

gotten a lot of public input.
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Now, we are going to get sonme nore, |
t hi nk, today. W had one request for public comrent.

MR. PERSENSKY: He's here.

CHAI RVAN ROSEN: Al'l right, and we w |
entertain that in a nonent. But, in the witten
conments we've received, we didn't get a lot of
negative, is that right?

NEI, the Strategic Team ng and Resource
Al'liance, which is half a dozen plants, sent sone
commrent s.

MR. BONGARRA: We had a responder from
Synt ec.

CHAI RVAN ROSEN: Yes, right. The comments
weren't particularly negative, and you did respond to
many of them

MR, BONGARRA: Yes.

CHAI RVAN ROSEN: Ckay. But, ny point was
t hat there was an opportunity for public invol venment
in this.

MR. BONGARRA: Yes, there was.

CHAI RMAN ROSEN. And, it wasn't very
negati ve.

MR, BONGARRA: Yes.

The next slide is really the - well, to

kind of cycle back from where we canme, this is the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

96

slide that J. used initially to kick things off, to
show the relationship once again of all the nmjor
docunents to the Standard Review Plan, and how they
are integrated into the SRP.

And, the final slide is, essentially,
presenting several reasons why t he staff believes t hat
this revision to the Standard Review Pl an Chapter 18
shoul d recei ve endorsenent by the ARCS.

We bel i eve t hat the gui dance contained in
SRP Chapter 18 supports the agency's performnce
goals, and it provides the staff with a state-of-the
art tool that has a strong technical basis.

And, withthat, I will concl ude ny remarks
and certainly ask the nenbers of the subcomm ttee for
your reconmendations, if, indeed, you feel -

CHAI RVAN ROSEN: W have a coupl e of t hings
left to do, and we have quite a bit of tine. W have,
actually, we were scheduled to go until, what tine,
4: 45, so, you know, we have at |east an hour, and we
have one nmenmber of the public to make comments, and
maybe we'll keep you here to react to that if
necessary.

And then, we want to go around the table
with the ACRS nenbers that are and staff, in terns of

any sense they have of this thing, just because you' ve
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asked.

And then, we want to be sure that - and
the third thing we wanted to do is be sure that we
pl an properly for the meetingwiththe full conmttee,
make sure that we give you some sense of what we
t hi nk, of what these remaini ng three nenbers and what
staff menbers think the full commttee wll be
interested in, because that's always hel pful.

So, | propose at this point to ask the
menbers of the commttee at this point if they want to
- no, maybe we should ask for public comrent first,
and then we'll go forth.

So, would you pl ease cone forward?

MR. PERSENSKY: Bob, do you have a
presentation or are you just going to -

MR. FULD: (Of mc) | have a couple of
pages to read, | guess.

CHAI RVAN ROSEN: | think it woul d be easi er
if you would introduce yourself and speak wth
sufficient volume and clarity so you can go ri ght over
t here and have a seat.

MR. FULD: Good afternoon, | w sh you al
a happy 50'" anni versary of Atons for Peace, whichis,
actually, next Mnday | believe, and if | nmay

i ntroduce nyself to those who | don't know here, ny
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name is Robert Fuld. | amcurrently certified as a
Human Factors  Prof essional by the Board of
Certification in Professional Ergononmcs, and |'ve
worked mainly in nuclear power since 1976, when |
j oi ned the Navy Nucl ear Power Program

CHAI RVAN ROSEN:  And, your current enpl oyer
is?

MR. FULD: And, let nme finish before |
answer that by saying that, | amnaking the foll ow ng
statement as a private individual and as an
i ndependent menber of my profession, ny industry,
today. So, perhaps, we can leave it at that.

CHAI RVAN ROSEN: Ckay, don't need to know.

MR FULD: Ckay.

And, 1'Il interject that | have sone, |
guess, mxed feelings about actually making this
statement, but it's not - it's not regarding the
technical contents, but just that it's a strong
counterpoint to what | feel is a fairly one-sided
juggernaut, and so there's an attenpt to add sone
bal ance here, with, |I hope, the truth of things to be
sorted out by those who are responsi ble for doing so.

So, ny statenment concerns Chapter 18 of
t he Standard Review Pl an and the conti nued i npact of

the Jlong-running NUREG 0711 initiative on its
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contents.

0711, as you know, is the human factors
engi neering program review nodel, or PRM and |I'm
concerned that PRM generally, pronotes the interests
of my profession to the detrinment of the interest of
nmy i ndustry and, perhaps, the public good, whichin a
nutshell mght be summarized as saying that the
growing costs of these activities are often not
mat ched by conmensurate safety benefits.

Chapter 18 of the SRPis being invitedto
i ncorporate and, thus, to validate the essential
rhetoric of NUREG 0711, which will bring 0711 a step
closer to insinuating itself into the federal
regul ati ons.

Thus far, the principal means by which it
has done so has been to lay claimfrequently to the
words of 10 CFR 50.34(F)(2)(iii), which states that
t he applicant must "provide for Comm ssion review of
control room design that reflects state-of-the-art
human factors principles prior to commtting to
fabrication or revision of fabricated control room
panel s and | ayouts." And, the citation ends with a
parenthetical reference to ID 1, indicating the
control roomdesign review section of NUREG 660, the

post-TM action plan.
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It seens reasonable, to ne anyway, that
t he post-TM | awmaker s under st ood t he current state of
the art at that time to be adequate, and to supercede
past or absent standards that had been wused in
building plants, so that future design products
shoul d, therefore, nmeet the then current, that is to
say, adequate state of the art.

But, on the other hand, it's not at all
cl ear that | awmmakers i ntended human factors to becone
a nmoving target for applicants, or that |awrekers
woul d have found a nonunent al state-of-the-art process
to be logically equivalent to an adequate - nerely
adequat e design

And, after all, thelawrequires a design,
not a process, one step licensing of advanced pl ants
notw t hstandi ng. So, the PRM ostensibly a nodel for
process review, and not for the process itself, is,
nonet hel ess, and | think everyone here is well aware
of that, easily turns when posing its particular
approach as the process, and that this should be of
concern on techni cal grounds, sincethereis, perhaps,
sonewhat |ess than a ot of proof. There is little
proof of the general cost effectiveness of this highly
bur eaucrati c approach to design.

| ndeed, consider its own slight basis, and
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| quote again, "The HFE PRM was devel oped | argely on
t he basis of applied general systens theory, and the
DoD systens devel opnment process. Oher DoDmilitary
gui dance standards and guidance docunents were
utilized as well, sincethemlitary has been applying
HFE longer than industrially comercial systens
devel opers, the process is nore formalized and
contai ns detail ed desi gn process requi renments. Thus,
the DoD systens devel opnent process was used as a
maj or input."

Though, the precedi ng evi dence was struck
fromRevision 1 of the PRM the earlier self report,
| believe, remamins accurate. It also summarizes the
col l ective wei ght of 19 references of fered as evi dence
of this nodel's validity, which is to say not really
a great deal, but the finding was nerely that DoD s
desi gn nodel was then around circa 1990 t he ol dest and
nost formal, and granting that this my be true
forever, it is still, at best, a weak argunent and at
worst a red herring, since it is easily overl ooked,
for exanple, that the applicability of the DoD node
to the nuclear industry was uncritically presuned,
that no alternative nodels were considered, that no
evi dence was ever offered that DoD s experience with

it was successful, efficient or econom cal, and t hat,
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of course, high costs and bureaucratic inefficiency
are DoD traditions.

So, little, I think, has changedtoreally
val i date the systens approach to design since it was
first offered to industry in 1981. Nonethel ess, from
such nodest and rel atively obscure bases as Appendi x
Bto the old 0700 have come very aggressi ve and wi dely
publici zed concl usions, and again | quote, "The HFE
PRM describes the HFE program elenents that are
necessary and sufficient to devel op an acceptable,
detailed design specification and an acceptable
i npl emrented design." This is 0711.

Fortunately, whether or not the PRMis
technically necessary and sufficient, it is not
legally required, but it is an increasingly
obstructive non-requirement, so nmuch so that hunan
factors of the control roomis now considered by the
i ndustry the leading risk to successfully bringing a
new plant on line within budget and schedul e, even
nore so t han sof t war e- based protection systens. And,
if that isn't correct it's only because ny scope of
vi ew of a new pl ant design is not broad enough and |'m
not aware of budgets. | knowthat human factors i s on
the very top of the NEI punch list, to ny

under st andi ng.
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This would clearly be ironic, given the
reduced reliance of new desi gns on operator responses
to ensure safety. So, there are other strategies that
| feel that can be seen repeatedly in the PRM for
promoting its authority and its approach, which
includes the use of safety vaguely defined as a
rationale for inefficient or unproven nethods, the
renam ng and redefining of existing terns, so as to
suppl ant formerly accepted precedents, a confirmatory
research bias that chanpions |argely pre-ordained
conclusions and avoids contradictory evidence,
pronotional self reporting and an inextricable
expansi on of process, scope and conplexity, which
contradicts the NRC mandate to reduce unnecessary
regul ati ons.

And finally, whilethey aretoolengthy to
cover here, I'Il submt wittenattachnmentstojustify
that several of the analyses and constructs being
promoted by the PRM are nerely theories or
phi | osophies which are also known as principles in
writings, that have yet to be connected in an
objective, reliable, or efficient way, wth the
assurance of nuclear safety. These include the
process of function allocation, the measurenent of

situation awar eness, and t he use of quasi experi nment al
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val i dati on net hods.

So, | probably said enough, so let ne
concl ude by saying that 1'd wel cone t he opportunity to
discuss this in anynore detail if that interests
anyone, and | woul d al so encourage you to scrutinize
the comments submitted by NEI on this Chapter 18
revision.

Thank you very much for your time and
attention.

CHAI RVAN ROSEN: Wl |, t hank you very rnuch.
Those were refreshing and useful and insightful
coment s. The train, it my have not left the
station, but it certainly is chugging up to high
speed, and | think cautionary notes |like those that
you've offered are useful and we'll nost certainly
take theminto account. | do | ook forward to seeing
t he addi ti onal docunentation that you have offered to
provide. Thank you very mnuch.

MR. SIEBER Well, could | ask a question?

CHAI RVAN ROSEN: Sure, please.

MR. SIEBER Could you please provide a
sinmpl e exanple that illustrates the juxtaposition of
positions that you talk about, as far as design
concept, for exanple, in an advanced control room the

di ff erence bet ween t he NRC net hod and any ot her net hod
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that m ght be useful ?

MR. FULD: | think -

MR. SIEBER. O, just as valid.

MR. FULD: - any other method that m ght
be useful is a |arge space.

MR. SI EBER. Too broad, yeah.

MR, FULD: Well, it's a desirably large
space, because | think that there are many ways peopl e
m ght approach solving their design problens, and it
would vary wth the organization and wth the
precedents for simlar designs that existed in those
or gani zati ons.

And, they very well m ght find many of the
t hi ngs that are recomended in 0711 to be useful, but
they mght prefer to do it in a different way,
i mpl enent them a different way, talk about them a
di fferent way, and because of the great extent, what
| heard here described as the detail, in this body of
docunents in many cases, this makes it difficult to do
that without pretty nmuch repeating what is said and
spending a |l ot of effort to justify that you' ve done
what you were told, which frequently is not productive
interns of what you need to do to acconplish a safe
and efficient result.

So, it is not as effective, | think, in
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achieving its goals as it mght beif there were nore
flexibility allowed in the inplenentation. So, |
guess from the Chapter 18 standpoint, | would w sh
that it were |l ess specific in repeating the detail ed
statenments of 0711 and nore general -

MR S| EBER: 0700, too.

MR FULD: -1 haven't time to go there
t oday, but, perhaps, another tine.

MR. SI EBER. kay.

MR. FULD: W haven't got tinme, | don't
t hi nk.

Just to say that | think the pieces, the
pi eces are, perhaps, validinthensel ves, but that the
arrangenent, the structure, the specification of
teans, and the ternms that things will be called by,
and the attenpt at every opportunity to find the | aw
requires you to do things that it doesn't require you
to do if you read the law, that this is too strong,
you know. And, | believe that the intentions are
good, you know, | believe that my profession has
sonething to offer, but I think it's inportant that
what it inposes, that it do no wong, and it should
not be inposing things in the name of hyper
conservati smjust because they feel - just because it

is felt that it won't be less safe as a result, so
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it's okay. That's not enough justification.

MR. SIEBER Yes. [|'msort of struck by
t he anal ogy of aircraft builders, when they went to
the so-called glass cockpit designs, which they
applied all of their HRA rules to develop the new
concepts. When they turned it over to the pilots
there was a | ot of consternation that evol ved i n that
turnover process, to the extent that some of the
veteran pilots resigned their positions, rather than
fly with this new cockpit.

And so, | scratch ny head and wonder, you
know, what was wong with the transition? Ws it
engi neered too nmuch and not enough attention givento
what the actual operator felt he needed to feel
confi dent that he was doing the right thing, that they
were sinple enough, and he was unlikely to nmake a
m st ake, which was part of that problem or was it
just a resistance to change, or were the standards
used i n the design of the new cockpits i nappropriate,
either too stringent, toorigid, totake into account
the actual fact that a human being operates that
machi ne.

And so, the same kinds of questions cone
forward. If you look at all the control roons, sone

of themwere pretty easy, and you tal k about DoD, that
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| started out in a DoD plant, which to me | could
operate it today if it still existed, you know. On
the other hand, 1've seen sone conmercial control
roons that are difficult.

Now, when you cone up W th new concepts,
whi ch 0711 is i ntended to address, |'ve worked i n sonme
- on sone European control rooms, sone of which |
t hought, even though | couldn't even understand the
| anguage, | could tell what was going on in the
control room andinstinctively felt I knewwhat to do
i f things went w ong.

On the ot her hand, |'ve been in sone ot her
pl aces where you stand and scratch your head and have
some difficulty trying to attract the i nformati on and
then interpret it and know what to do if intervention
was required.

So, | think that one has to approach the
whol e busi ness of the human interface with a pretty
broad m nd. And so, in a sense |' magreei ng w th what
you have to say. There should not be so nuch
structure around it that the control roons are being
designed to Wiite Flint. [|'d prefer that they were
desi gned sonepl ace el se.

CHAIl RVAN ROSEN: Wl I, | think you and

have the same prospect - perception, John - Jack.
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We' ve grown up in control roonms that our situational
awar eness was a matter of a m nute usually. You could
enter a new control room at a different plant, as
| ong as the plant was one you understood, or cone in
after being gone for two weeks in a plant that no one
told you anything about, and you went into that
control room and in one mnute you knew where
everyt hi ng was.

You had to go read the log to know what
was out of service, you know, but fundanmentally you
knew in a second, or in a mnute let's say, after
scanning first the reactor systens control board, the
ECC control board, the electrical systens - contro
board and say, ah-ha, ah-ha, ah-ha, okay. You've got
t hi s mai nt enance goi ng on, now | know where we are, |
know ny situati on awareness.

Now, you put that kind of know edge of an
experienced operator into a plant where there's - you
wal k into the control room they hand you a nouse, now
what do you | ook at first?

MR SIEBER That scares ne.

CHAI RVAN ROSEN: What do you | ook at
first? | mean, well, | guess you do the sane thing
you did before, which is you click on the reactor

systens control board, because the first thing you
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want to know is what power level they are at, where
are the rods, you know, what boron concentration if
you are in PDW and you want to see the ECCS system
status. So, the next thing you do is, you hit the
ECCS button and it prints up all the ECCS status.

| think you go through all the sane kind
of thought processes, but you do them nechanically
differently. And so, it takes some doi ng, but | guess
that's because you and | are old, and used to other
t hi ngs. | mean, the new operators find this just
normal , | mean, the first thing they do when t hey get
on their computer is grab the nouse. That's what they
do in the new control roons, too.

MR. FULD: Things are built to be operat ed,
| have no doubt that anything that is geared to
operating people will find a way to make it operable
and will inprove it to make it operable, and in the
case of a nuclear power plant, you know, that should
be confirned before the plant is put in operation very
certainly, and there's no issue about that.

| think nmy basic issueis that the process
by which that is done could have, | think, much nore
variety and flexibility thanis permtted by 0711, and
that there is nothing necessarily to indicate that

0711 will produce the prom sed result.
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Wher eas, you know, you can get bad product
froma good process, good product froma bad process,
and | think all we're sayingis that under uncertainty
this is one proposal for the best process that could
be cone up with, and the state-of-the-art process, but
"' mnot sure that that interpretation is necessarily
the interpretation that was originally intended.
think the point was that the product should be
adequate, we're concerned that the product shoul d be
adequate, and there's many ways | think to make
adequat e products, because it happens all the tinme in
many wal ks i n engi neeri ng.

MR, SIEBER. Well, | think that vyour
statement nade, to nme at least, is food for thought.
| appreciate that.

CHAI RVAN ROSEN:  Wel |, in 1995 the
di sti ngui shed chai rman of the ACRS, Thomas S. Kress,

signed a letter bringing up -

MR. KRESS: | renenber that, it said
something like don't let this beconme ad hoc
regul ati on.

CHAI RMVAN ROSEN: - right, right.

MR. KRESS: | believe that's what we said.
CHAI RMVAN ROSEN: Yes, that's exactly what

you said. Staff has devel oped technically defensible
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principles in Part | and Il and a set of guidelines
for HSI design reviews in Part |1, however, we are
concerned t hat t he detail ed HSI desi gn revi ewgui dance
in Part Il pmay discourage the approval of other
equal |y acceptable alternatives.

MR. KRESS:. That's exactly what you are

sayi ng.

MR Sl EBER: Yes.

CHAlI RVAN ROSEN: Ei t her you ar e readi ng our
letters, or we're reading yours, |I'mnot sure which

Furthernore, we are concerned that the guidelines in
Part Il will beconme de facto regul ation

MR. SI EBER Ri ght.

MR. KRESS: And, that was our concern
And, you are saying it probably is happeni ng.

MR. FULD: | would say that it's happened,
but that's just the opinion from ny side, one
i ndi vi dual

MR. SIEBER: | was wondering if | coul d ask
you a favor. You know your statenent will appear in
our transcript, and we will be able to reread it at
our |eisure. You are obviously reading from
something, if you would want to you can provide us
with a copy of what you are reading, it would save us

fromhaving to wait for the transcript.
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MR. KRESS:. Yes, that would be hel pful.

MR SIEBER Because |'d |like to read it.

CHAI RVAN ROSEN: But , there's no
requi rement that you do that.

MR. SIEBER There's no requirenment to do
t hat .

MR KRESS: If they'd like to do it, Med
here woul d see that it gets reproduced.

MR. EL- ZEFTAW: Yes, give ne a copy, 'l
make a copy and I'll bring you back the original.

MR. FULD: John knows |I'mwi lling to share
my files.

CHAIl RVAN ROSEN: Are there any conments
fromthe staff with respect to that, or what's been
said here? Tom did you want to add anythi ng?

MR. KRESS. No, | think this is good food
for thought.

MR. PERSENSKY: |'Il comrent on a couple
| evels. First -

CHAI RVAN ROSEN: W need this to pronote
di al ogue.

MR.  PERSENSKY: - yes, that, in fact,
t hese comments are not newto us, but, in fact, they
are simlar to coments that were made in the NEI

letter.
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CHAI RMVAN ROSEN: And, inthe ACRS | etter of

1995.

MR. PERSENSKY: And, in other places, |
nmean, this is sonething that we have dealt with in
terms of - you didn't address, for instance, the
syst ens approach, though, you were nore concerned with
t he detail .

Wth regard to the de facto regul ation, |
know it happens, there's no doubt about it, but we are
either forced to provide information or not provide
gui dance.

If you | ook at the Standard Review Pl an
t hat was handed out to you, as in all copies of the
Standard Review Plan, there is a statenment boldly
printed on the bottom -

CHAI RVAN ROSEN: It's on the very front
page.

MR. PERSENSKY: - which says, "Standard
Revi ew Pl ans are not substitutes for regul atory gui des
or the Conmi ssion's regul ations, and conpliance with
themis not required.” | mean, that -

CHAI RVAN ROSEN: And, anybody who sits on
this side of the table, or that side of the table,
because anyone who has ever been a |l i censee knows what

t hat neans.
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MR. PERSENSKY: - that 1is a |egal

requi renment, that they be -

CHAI RVAN ROSEN: - Do this, or elseit's
going to take a lot longer to review the submttal.

MR. PERSENSKY: You know, Doctor Fuld has
presented a statenment that, you know, the systens
approach has not been tested as far as cost benefit,
as well as, you know, is it appropriate to this
envi ronnent .

Part of our defense for that, perhaps, is
the fact that if you've |ooked at the Iist that was
provided in the slides, in terns of the people who
have used t hi s process, have used t hese docunments, you
know, we have letters of testinonial in terns of its
applicability and its value, and its use from that
standpoint. So, there are two sides to this coin.

The systens approach, | mean, you use the
systens approach in engineering field all the tine,
and -

CHAI RVAN ROSEN: You use it intrainingall
the tine.

MR. PERSENSKY: - yes, the same concept.
We take that concept, it's accepted throughout the
human factors profession, as a way of doing things,

not only inthemlitary, it's also used by NASA, and
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FAA, and ot her applications.

CHAI RMVAN ROSEN: It has its value in that
it tends to nmake sure you are conprehensive, but |
think Doctor Fuld's point is, not that it's not
conprehensive, but that it's too conprehensive, it's
too detailed, it's too prescriptive, and, perhaps,
even too conprehensive, and | think there's two
di stinct argunments, points of view here.

MR. PERSENSKY: And there are, we don't
deny that. What we are trying to do i s put together
a docunment that neets the state of the art to the
extent that is the state of the art for us at this
poi nt . It's the state of the art that we have
accepted, it's been accepted inthe past, likel said,
it's been around for, this is the second revision in
a sense, as far as 0711, which is the systens
approach. It was also as part of 0700 initially.

W have not found in the suggestions
anything to really replace it that has anynore
validity, anynore testing, anynore cost benefit,
except to say, well, gee, you know, if we don't have
to do that we think we can do it our way, and it woul d
be easier for us.

Again, there's no prohibition against

providing a different approach. Bob also indicated
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that all the parts of 0711 generally are things we
would do, we may not do it in that specialized
f ashi on.

There i s an | EEE st andard t hat uses pretty
much t he same approach, except that it does allowfor
some variation in it, and it's definitely not as
detailed, but it would also make it nuch nore
difficult for our reviewers to be able to nake a
judgnent as to the quality of what is submtted.

CHAI RMVAN ROSEN:. There's an inportant
point. Can | interrupt you right there?

MR, PERSENSKY: Yes.

CHAI RVAN ROSEN: You tal k about why the
agency uses a systemati c approach, because t he agency
is trying to manage a |arge nunber of reviews and
revi ewers.

I f you didn't have that, you just were one
- if you had a fewreviews and you were doing all the
reviews - a few actions to contenplate, and you were
the only revi ewer, one could argue you don't need al |
t hese st andards because you know what to | ook at, you
are an experienced human f act ors prof essional, and you
are goingtogoright tothe heart of the matter, deal
with it, and bang, you are going to be done. And, it

will be conpetent.
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But, when you are dealing with nmany
reviewers and mnmany actions, you are trying to
systemati ze things for |ogical reasons.

MR. BONGARRA: Hence, the Standard Revi ew
Pl an.

MR. PERSENSKY: That's why we have the
Standard Review Plan for human factors, but for all
t he other things as well.

MR. SI EBER: But, the back side of that is,
intryingto standardi ze the revi ewprocess you may be
restricting the design process.

MR. BONGARRA: Adnmittedly, this is a two-
edged sword, | think

MR Sl EBER: Yes.

MR. BONGARRA: And, let nme just offer afew
t houghts here, | guess, or - having, again, as |
mentioned earlier, been on both sides of this fence,
it's been a while since |l was on the side of the fence
that | think Bob is on at the nonent here, but | think
| do have an appreciation for the pros and the cons
for having a prescriptive docunent fromwhi ch to worKk.

Certainly, | think | have an appreciation
froma regul atory standpoi nt, probably, perhaps, the
pros for having a prescriptive docunent, if, indeed,

this is truly prescriptive, and | think that's
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sonmething to be debated as well.

The point I'm trying to make, though,
really is, basically, this. | think we have to | ook
at the Standard Revi ew Pl an and t he gui dance docunent s
that are associated with it to sonme degree, you know,
in a historical perspective. This is a docunent,
i ndeed, that does have history to it. It was
devel oped initially during a period of time where |
think there were less initiatives on the part of, if
you will, independent organizations, other than a
regul atory body, there were l ess interests onthe part
of other organizations to get involved in this.

So, therefore, for whatever reason the
agency, if you wll, put this document together,
again, not in a vacuum It was put together from
resources and sources fromvarious organi zati ons and
i ndustries, et cetera.

| think we've progressed to sonme degree,
| would hope we have, over the years, such that
there's nore of an appreciation nowthat the industry
has for - and a sensitivity to a docunent such as
this, so much so that, and | think, J., you nmentioned
it, and I'mnot all that famliar withit, but you and
Dick are certainly, and John, with the EPRI effortsto

conme up with an al ternative, perhaps, docunment to 0700
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in this case.

So, | think we're -

MR. PERSENSKY: Not so rmuch an al ternati ve,
but an alternate, it's the design gui de as opposed to
t he revi ew gui de.

MR. BONGARRA: (kay, a design guide as
opposed to a revi ew gui de.

But, the point that I'mtrying to nake i s
t hat, perhaps, we're seei ng, you know, to sone degree,
a gradual transition occurring within the nuclear
power business, within the nuclear power industry,
related to this type of activity.

And, maybe there is a better alternative
to cone down the road, it's not there yet.

Those are the thoughts.

MR HGANS: If | nay a couple coments,
t 00.

Ji m Hi ggi ns from Brookhaven.

One other way to look at it is, what was
the state of the industry in control roomdesign that
this was really trying to address? And, what kind of
success has it had in doing that?

If you look at the way that design
organi zati ons desi gned control roons, which | believe

is in general what Bob is espousing, the way they' ve
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been doing it and have evolved to |l ater on to today.
They produced control roonms of the pre-TM vintage.
They produced TM, and it's clear that, as identified
by many independent review organizations, that the
control roons produced at that tine, from a human
factors standpoint, were very bad. They definitely
were identified as a contributor to the accident at
Three M1l e Island.

And, if you look at the various other
control roons, such as Chernobyl, there were sone
rel ated problens there.

So, there was a need for sone inproved
desi gn process gui dance for control roomdesign, to go
beyond how plants were designed in those days.

| f you then take a | ook at the experience
of | ooking at control roomnodifications and contr ol
room designs in the 90s and the early 2000s, where
NUREG 0700 was used to review these control roons
desi gned with processes by industry in the late " 80s
and the " 90s, NUREG 0700 was very val uable in going
through in a structured and ordered fashion and
i dentifying weak poi nts of the design process and the
design that needed to be addressed. And, that was
true for the design submttal to the NRC as part of

t he advanced reactor reviews, and it was al so at sone
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of the reviews that we've done in other countries
usi ng 0700 as a revi ew gui dance tool, 0711, I'msorry.

And so, from that standpoint, of a
thorough review tool, to go through and not
necessarily have all of the aspects of the design done
exactly per the elenents, but to key the reviewer to
see that those functions were addressed and addr essed
properly, it's very useful inidentifying weak points
of the design.

MR. FULD: And, if I may say, if 0700 nade
that point clear, that thisis to help you track down
and ensure that certain functions were acconpli shed,
rat her than that these functions were acconplished in
this way, that this submttal, you know, fromthis
pi ece to that piece, this box into this box, that that
woul d be certainly a big inmprovenent, | think in ny
m nd, that kind of flexibility that I woul d encour age.

MR. S| EBER Wl |, strangel y enough, havi ng
done sone control roomdesign in the 1960s, and " 70s,
and early 80s, a lot of the resulting control room
| ayouts canme fromthings |like fire protection where
you needed to achi eve certain kinds of separation, a
| ack of space, they tried to put everything in the
pl ant that used to be |local panels into the contro

room wth the hope of mnimzing the nunber of
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operators. And, the third thing was, all the
i nstruments and control s were COTS, conmmerci al off the
shelf, and so concepts |ike what angle should the
[ight be, and what kind of glass should be in the
front of the instrunent, that woul d be - you got what
the catalog had. And, where it was placed on the
control board had as nmuch to do with fire protection
as anything else, because you had to have train
separation and things like that, at least to sone
extent. And, if you ended up with the on/off swtch
for a punp here, and the flow neter and the anp down
here, and the - nmeter over here, you know, that was
one of the problens. There's better ways to do
things, but | think you are going to have a |ot of
drivers affecting what a control room | ooks Ilike
i ncl udi ng what the i nstrunment manufacturers decideto
make, and, perhaps, to some extent the operating
requirements of thefacilityitself withregardto how
humans are used, and where they are used to control
t he process, that will have as nuch i nfl uence as sone
of these other factors.

So, the questionis, can you operate error
free or as close to it as you can get, just by
changi ng certain aspects, or is the whol e phil osophy

sonmet hing that needs to be worked on. And, | think
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the opportunity for dealing wth control and
i nstrunentation philosophy, what's readable, what's
under st andabl e to the operator, is just as inportant
as the details of the design, frankly.

CHAI RVAN ROSEN: I n the interest of having
alively sessionwith the full comm ttee on Thursday,
let ne at least list for you some things | think you
should bring to the table.

| think, with all due respect to 0711 and
0700, the issues that the commttee is nost interested
inare in 1764. You obviously need to say what - you
know, what 0711 and 0700 and Chapter 18 do, but, you
know, the conmittee is less interested in that
structure than they are in, where's the neat? And so,
1764, fromthe commttee' s perspective, | nean, neat
fromthe commttee' s perspective, so you need to tal k
about that.

| also think it would be useful to at
| east summari ze Doctor Fuld's comments, because there
is a valid debate, | think, about prescriptiveness
ver sus conprehensi veness and control over the review
that is exenplified by Doctor Fuld' s conments, and by
our letter of Novenber 13, 95, whichin alot of ways
rai ses many of the sane points that he just did.

Finally, | think you ought to, as we
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suggested earlier, tal k about our |etter of Septenber
24, 2002, and the degree to which your thinking, as
enbodied in Chapter 18 and 0711 and 0700, 1764,
addresses any or all of this letter. You know, | don't
expect it to be conprehensive, this letter is only a
year old, a lot of the actions that are in 0700 and
0711, et cetera, predate that. But, to the extent
t hat what you are doing does respond in part, or is
responsive in part, to sone of these points that are
in the Septenber 24, 2002 letter, 1 think the

commttee would be interested in that.

Wth that, I'Il turn it over to ny
col | eagues. Is there anything else you would
reconmend?

MR. SIEBER | don't think so. I think

t hat you've summarized pretty well the position, and
| think the presentations were good enough for us to
understand, basically, what the issues are, even
t hough ny feeling is that nothing has changed in the
| ast 20 or 30 years.

CHAl RVAN ROSEN:  Yes.

MR. SIEBER | felt years ago that NUREG
0700 was pretty prescriptive, and did not gi ve us nuch
room to do nuch of anything, other than to spend

noney, and we had plenty of opportunity to do that.
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On the other hand, | can't say that it's
incorrect either. It doesn't lead us to the path of
di saster. The questionis, is it the optinmmset of
docunent s, the space of 20 years of work has gone into
these, and to depart from where you are right now
probably woul d be a difficult task and a setback for
the staff to do it.

On t he ot her hand, | think the points that
have been made by our public commenter are valid
poi nts and ought to be taken to heart. You know, we
can't have such a rigid revision that we can't
consi der other viewpoints, even though, you know, in
the long run, perhaps, we stick with what the staff
has now, and nmake sonme nodifications, or chart a
little different course.

And so, while | don't see anything
i ncorrect about what's been done, | think that these
factors ought to be considered.

CHAI RMVAN ROSEN: Thank you.

MR. KRESS: | think the probl emof how nuch
detail you put in guidance has been around with us a
long time. It goes alot deeper than just this issue.

And, it's clear that in order for NRCto
be consistent with the reviews in various areas that

t hey need guidance. It's very helpful to them and
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t he question of how much detail needs to be in that
gui dance has never been answered.

You al ways have the problem it's always
going to cone up, you put too much detail in it's
going to be an ad hoc regulation, in a sense that
people will tend to view it as that because it's so
much harder to get anything el se through

And, that's a problem endemic in the
system and | don't think we can solve that here with
these reports. | think they are just follow ng on
with what's been standard practice in the past.

So, | personally don't think | woul d have
that as part of ny assessnment of these particul ar
St andard Review Pl an parts, | would put that off as a
generic type issue with NRC regul ati ons and how t hey
are dealt with, because | think it's a deeper probl em

CHAI RMVAN ROSEN: Yes, | agree, it is a
deeper problem but I'd like to use it as an exanple
of the problem

MR. KRESS: Well, this m ght be an exanpl e,
but the question is, do we use that as a basis to say
we don't support this type of thing.

CHAI RVAN ROSEN: Onh, no, no, no, absol utely
not .

MR. KRESS:. See, that's the key. | don't
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think -

CHAI RMVAN ROSEN: | don't think I would go
t here, Tom

MR KRESS: | wouldn't either.

CHAI RVAN ROSEN: | think what | would do
is, hear this exanple, hear that conpetent public
i nput -

MR KRESS: And, nmake sone sort of
reconmendation that the staff needs to go back and
make a study of their whole system

CHAI RVAN ROSEN: No, | wouldn't go that
far, what | would dowithit isair it infront of the
full ACRS, and allowthat to be on the public record,
to enbol den |icensees or applicants who wi sh to take
0700 on for valid reasons, in a particul ar area.

MR. KRESS: kay, that mght -

CHAl RVAN ROSEN: Because | envision the
process working sonething like this. \Wen someone
cones up with a good idea for a control room- for a
control function, and is inanimte of the idea, and
presents it to his colleagues in the industry, either
inalicensee or an applicant, and they say, yeah, but
it doesn't neet 0700, and it's a good i dea.

And, that person doesn't know the next

thing to say, which is, well, if you read the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

129

transcript of the ACRS and so and so, and what the
staff said in response, nobody ever intended 0700 to
be de facto regulation, this is a better way to do
busi ness because, and that makes a cogent argunent,
and we need to invol ve those peopl e.

MR. KRESS: Is that better than having this
bol d statenent in the front of every one of these that
says that's allowed as part of the systenf?

CHAl RVAN ROSEN: | don't know. | know for
a fact that that bold statenent is known by every
engi neer and |icensing engi neer in the conmunity, and
they also all knowthat, yeah, if you' ve got a | ot of
time and don't care about how nuch resources you pl ow
intoit, it's a balance. You are going to say, this
is a better idea, we are going to go fight the reg
guide, or thisis abetter idea but by the tinme we get
done fighting the reg guide we will have | ost the ball
gane.

MR. KRESS:. But, you see, the problemis |
don't see a cure for that, because you have to have
this guide, and that's going to be part of the issue.
| don't know how to cure it.

MR. SI EBER: | think one of the things that
we're westling with is licensees and other folks

per cepti on t hat NUREGs, Standard ReviewPl ans, and reg
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gui des are regulations, which they are not. And,
every document, every one of those docunents says they
are not. It's just one way to view the problem

MR. KRESS: Yes, but | think they are
perceptive enough to know that they are not. | think
it's a different problem

MR SIEBER Well, it's psychol ogical .

MR, KRESS: |If you are going to go sone
other route it's going to be a problemand going to be
painful, | think that's the perception.

MR. SIEBER Right, and we've all been
t here, too.

CHAI RMVAN ROSEN: And, it has to be a huge
payoff to take that pain.

MR. FLACK: John Flack fromthe O fice of
Resear ch. I"'m sitting here listening to the
di scussion that's taking place now.

I"'m comng from a perspective, a PRA
per spective, we know, in fact, human reliability has
| arge uncertainty to begin wwith. |F you are goingto
introduce nore flexibilityinsonmethinglikethat, you
are going to conpound it, not reduce it.

One way to elimnate uncertainty is to be
nore prescriptive. | don't think there's anything

wong with that if there's a technical basis for it.
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And, if someone is going to cone forward wth
sonmething and do sonething different, with a good
techni cal basis, there's no reason why we shoul dn't
approve it.

But, they have put forth as their best
shot, and soneone could say, well, we want nore
flexibility, | don't know what that nmeans in this
cont ext . | think it can conpound this uncertainty
that already exists in human performance. |It's not
i ke systens where you can put sonething in, and you
can measure the reliability and the availability of
that systemvery precisely within some uncertainty.

But, we are dealingwth a whol e di fferent
pi ece here, and | think we just have to be a little
careful about that, and, you know, they cane forward,
t hey spent a lot of time thinking about it. They have
certainly researched the areas to get the best they
could get and to put it down on paper, and again, if
sonmebody comes along with a better nopusetrap, you

know, a better way of doing it, sure, bring it

forward, you know, showthe technical basis. | nean,
sonme of it has to do with the devil | know versus the
devil | don't know.

CHAI RVAN ROSEN: Sur e.

MR. FLACK: And, just to consider that.
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CHAI RVAN ROSEN: Which is another way of

saying | have operating experience with this and I'm

confortable with that, | don't want to take on
sonething new that | have no operating experience
Wit h.

MR. FLACK: Yes, but you don't want to

close the door to comng forward wi th sonething

better.

CHAI RVAN ROSEN: Ri ght .

MR FLACK: You know, if they can.

CHAI RMVAN ROSEN: Unl ess there's a very hi gh
driver for it. 1It's nmuch less costly, it's nuch nore
redundant, it's nuch nore testable. | nean, sone of

t hose kinds of things mght be reasons to -it's nore
intuitive, nore reasons why a human factors
prof essi onal m ght say, yeah, that's better.

CHAI RMAN RCSEN:  Sur e.

MR SIEBER But, | think, John, that's
what we're saying, too. Maybe it has a different
flavor to it, as it goes back and forth across the
room but my opinionis, if there's nothing incorrect
with what it is you are doing, these are not
regul ations, they are one way to read t he regul ati ons.

On the other hand, there 1is the

psychol ogi cal probl emthat when t he reg gui de, a NUREG
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comes out, the |icensing person, and often the design
engi neer, says |I'mgoing to have an easier life if |
just go along, and so that starts to shape the desi gn.

And, | don't think there is a right or
wrong, you know, it's just the way it is. | don't
know t hat we can solve it.

MR KRESS: One other conmment about the
full conmttee neeting. | would like to see alittle
nore detail about the three | evel s and howthey arrive
at them through the use of inportance factors. I
think we didn't get enough attention to that.

CHAl RVAN ROSEN:  Yes, that would be what
Susan -

MR, PERSENSKY: Part, Tonf?

MR. KRESS: The three | evel s of revi ew and
how you arrive - to put things in each | evel through
Fussel - Vessly and RAW

MR. PERSENSKY: OCh, okay, the actual
Fussel - Vessly process.

MR, KRESS: Yes.

CHAI RMVAN ROSEN: There are a couple of
charts that never even showed up on the screen here,
whi ch | thought that was sort of - nowthat Tombrings
it up, |'m seconding his comment, that these two

figures, well, actually, four figures, Figure 2.5,
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Figure 2.6 and the correspondi ng LERF pages.

MR. SI EBER Ri ght.

CHAI RVAN RCSEN: One has to stare at those
for a while to be sure you understand them and |
think they would be useful to show to the full
comm ttee.

MR H GA NS: JimHi ggins here.

We have a back-up set of vu-graphs that if
t hat question had come up that we were going to go
t hrough, and in those vu-graphs, which we could show
tothe full conmttee or toyouif youlike, but they,
basi cally, go through the devel opnent of those four
sets of curves and where they cane fromas reiterated
t hrough these different versions and did sone testing
on them and the basis for the nunerical cutoffs
bet ween t hem

And, | believe you gave the copy of the
back-up vu-graphs to them Paul ?

MR LEWS: No.

MR. KRESS:. No, oh you still - okay.

CHAl RVAN ROSEN: Wwell, | think we could
t ake t he back-up copies if you want, the subcomm ttee,
but I think as Tomhas poi nted out properly, the full
comrittee nmay not have read 1764. | don't know

whet her they have or they haven't, and so there are a
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nunber of people -

MR KRESS: | don't think the full
conmttee got the copy of it.

CHAI RVAN ROSEN: And, Doctor Apostol akis
for sure will have high interest in these.

MR. SIEBER So, we won't give him
anyt hing, right?

CHAI RVAN ROSEN: | f we don't give anything
to them they'll dreamit up on their own.

MR. KRESS: You've figured out howto deal

with them

CHAl RMVAN ROSEN: W give it to them
they' Il take the whol e hour and a half to unsettle, so
you'll never get past square one.

But anyway, as | said, we want to focus on
NUREG- 1764, with t he addi ti on of showi ng t hose charts.
W want to hear about Doctor Fuld's comments, even
t hough we'll take as a minor point, that there are
sone in the public, of whom one person was
represented, a qualified nmenber of the human factors
pr of essi on.

MR. KRESS: He may want to show up at the
full commttee.

CHAI RVAN ROSEN: He may want to show up if

he wi shes to, he's certainly welcone to, and provide
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hi s own.

MR. KRESS: Do you want to cone to the full
conm ttee on Thursday?

MR FULD: (O f mc.)

CHAl RVAN ROSEN: Wl I, you are certainly
wel cone, if not, sone of the people who support and
recogni ze your viewpoint as a useful incite, to at
| east let the full conmmittee hear it, and then you'll,
maybe as a foll ow up, say, yeah, we did receive your
| etter of Septenber 24, 2002, we didn't get it, but we
got it.

MR. PERSENSKY: Can | ask a fewclarifying
guestions on what you want for Thursday?

One, you say to focus on 1764, and | think
Tom gave sone ideas about noving - getting a little
bit nore into the Fussel - Vessl y/ RAWi ssue, but nost of
your di scussion here was really on Reg Guide 1.174, in
terms of the comments you were making.

CHAl RMVAN ROSEN: Well, | want you to go
t hrough how 1764 uses 1.174 to start, and then does
the screening process, you know, goes through and
finds the |evels.

MR. PERSENSKY: Ckay.

CHAl RVAN ROSEN: At which point, it is

al nost certain that one of the nmenbers, if not ne,
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will junp up and | et you have it wi th what the problem
is 1.174. This isn't your problem but it's what you
have to live wth.

Now r enenber, there are several thousand
people in this agency, all struggling with the sane
1.174.

MR. PERSENSKY: And, we have.

CHAI RVAN ROSEN: That's right, and not to
say that 1.174 is bad, it's trying to strike a
bal ance, and the bal ance, you know, is hard.

MR. KRESS: And, | like the answer that
Susan gave, it's sonebody el se's problem not your's.

CHAl RVAN ROSEN: Well, the trouble with
Susan's answer here is that it my not be their
problem but it is our problem

MR. PERSENSKY: The ot her questionis, you
know, we've been talking about this prescriptive
issue, now | differentiate between prescriptive and
detailed, and I can bring that up in discussion or we

can tal k about it now.

| mean, to nme, the issue of detail, we do
have a | ot of detail. The prescription is that you
must do it.

MR. SIEBER It's sort of the eye of the
behol der.
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VR PERSENSKY: And, I mean, t he

prescription, as Jack said, is really nore an
interpretation as opposed to what we intend.

You know, if we need the detail, and
that's where | need to know what you really want to
di scuss, the detail or the prescriptive aspect.

CHAl RVAN ROSEN: That's a questi on.

MR. PERSENSKY: That's a question to you,
yes. |'m asking you a question.

CHAI RMVAN ROSEN: Wl I, | think -

MR. SIEBER. They aren't allowed to do
that, are they?

MR, PERSENSKY: Sorry, off limts.

CHAI RVAN ROSEN: | don't have to answer
that question, but | think I wll.

| think what you need to do is tell us,
tell the full comm ttee about the details, what's in
0700, and the other kinds of details. The
prescriptiveness i ssue is sonmething that everybody on
the committee knows, and, you know, as Tomexpressed,
t hough it's - and we expressed i n our 1995 | etter what
the issue was.

So, we can bring it back up and tal k about
it sone nore, debate it sone nore. That's what we

liketodois debate things. But, it's likely to have
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not rmuch of an inpact, other than to, perhaps,
enbol den the | i censee or an applicant some tineinthe
future to say, excuse ne, excuse ne, let's turnto the
first page of this docunent and read what it says
about regul atory gui des agai n.

I n case any of you reviewers, not you J.,
not any of the people sitting up here, but sonebody
who cones to work in your group who forgets for a day
that this is just the regul atory guide.

MR. PERSENSKY: Well, one thing |I do want
to point out, that has happened, | nean it's not that
we don't get challenged, and that we have not been
chal | enged. | nean, we've been chal |l enged on Iighting
standards. We've been chall enged on environnental
condi tions. W' ve been chal |l enged on vari ous aspects
of this, and, you know, nostly we go back and say,
okay, what is your basis. |If they come back with a
sufficient basis, we could accept it.

So, it's not, you know, everybody | ust
picks it up and uses it and doesn't challenge it.
They do chal l enge it, based on their particul ar needs.

And, we recogni ze, those of us that have
been around here for a while and beat up by this nore
t han once, we know t hat we are supposed to accept the

chal l enge, and to -
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MR. KRESS: Qite often when those

chal | enges are accepted as an acceptable way todoit,
it's used as a precedent by other people who want to
do it the sane way, and it becones |ike another
regul atory gui de.

MR.  PERSENSKY: Yes, here's another
appr oach.

CHAl RVAN ROSEN: There's a fork in the
road, kind of like Yogi Berra said, you know, take
one.

MR. PERSENSKY: And, we could very well,
you know, meke an addition the next tinme we nake a
change. Now, | will also point out, as | didin ny
| ast presentation, that the agency has taken a
position that this is the |ast version of 0700.

CHAI RVAN ROSEN: It has?

MR. PERSENSKY: It has been - the project
has been sunset, based on recommendations from the
ACRS in that letter that you are tal king about.

So, based on that, this is the last tine
you are going to see it.

CHAI RMVAN  ROSEN: That's setting in
concrete, isn't it?

MR. PERSENSKY: So, but again, the agency

responded to the ACRS comment by saying, okay, we
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will finish out this version, and then we wi |l sunset
that effort, and that was said to you in a response to
one of your letters.

MR KRESS: It's been a research report.

MR. PERSENSKY: So, we are doing exactly
what you asked us to do.

CHAI RMAN ROSEN: That' s a | aw of uni nt ended
consequence, you said you are getting too
prescriptive, and they said, all right, we'll stop and
agree with this prescriptive forever.

Al'l right, thank you very mnuch

We have one nore coment from our
desi gnated federal official.

MR. EL- ZEFTAW: | was wondering, | nean,
on Decenber 8'" you've got to neet the CRGR

MR PERSENSKY: That's correct.

MR. EL-ZEFTAWY: | was wondering, do you
have any feedback on that, and what do you think they
are going to tell you?

MR. PERSENSKY: No, | think we haven't
heard anyt hi ng back yet fromthem

MR. EL- ZEFTAWY: So, thisisthefirst time
CRGR is going to see the docunent

MR. PERSENSKY: Yes. Yes, they nade - you

know, we asked you, we asked ACRS and we asked CRGR i f
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they wanted to see the docunents prior to public
conment, and they indicated, no, that they'd wait
until after public conment, just as ACRS is.

CHAI RVAN ROSEN: |'s this typical that CRGR
see stuff after ACRS?

MR. LEWS: It's not typical, but we asked
both organi zati ons whether they wanted to see it
before or after, and both organizations said -

MR. PERSENSKY: No, no, he said before,
ACRS did. Wether CRGR was before, ACRS was before.

MR, LEWS:. Yes, that's why | asked.

MR. PERSENSKY: Onh, okay.

MR. LEWS:. And, both organizations said
that it doesn't make any difference.

MR. PERSENSKY: That's -

MR FLACK: Typically, before I think.

MR. PERSENSKY: CRGR is typically before.

MR FLACK: But, in this case it didn't
wor k out that way.

MR. PERSENSKY: Just a scheduling issue.

MR. EL- ZEFTAWY: All right, and that's why
| asked.

CHAI RVAN ROSEN: Wl |, we could - CRGR may
have al |l sorts of conpl aints and send this back to the

drawi ng board. It's unlikely, but | guess that -
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MR. PERSENSKY: Yes, there bi ggest concern

is back fit. Is this a back fit? And, the answer is
no. So, | nmean -

MR SIEBER It was already back fit.

MR. PERSENSKY: Yeah, well, 0700.

CHAI RVAN RCSEN: Ri ght, | renenber the guy
who did it for us, the control roomdesigner didit,
that was his - he had it branded on his forehead for
about five years.

MR. PERSENSKY: But, this is not a new
requirenment, it's not arequirenent at all, regardl ess
of how it is interpreted, it is, in fact, not a
requi rement by our rules.

CHAI RVAN ROSEN: Ckay.

MR, EL- ZEFTAWY: Ckay.

CHAI RVAN ROSEN: Wl |, this has been very
interesting, and in a lot of ways for nme very
instructive. So, | appreciate the opportunity.

Thank you all.

MR. PERSENSKY: Thank you.

CHAI RVAN ROSEN: We are adj our ned.

(Wher eupon, the above-entitled matter was

concl uded at 4:23 p.m)
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