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P-R-O0-C-E-E-D-I-N-G-S
2:00 p.m.

CHAIRMAN SELIN: Good afternoon, ladies
and gentlemen.

The Commission pleased to welcome the
members of the Nuclear Safety Research Review
Committee to brief the Commission on topics 6f mutual
interest. I was stunned to realize this is the first
time the Committee will have appeared before the
Commission as a Committee, an oversight that we will
clearly rectify as time goes on.

We appreciate the excellent, both profound
and comprehensive work that the Committee does. 1It's
true that the Committee's main responsibility is to
advise the Director of Nuclear Regulatory Research,
and through him the Commission, on the quality and
conduct of NRC research activities and that the
Committee gives recommendations concerning the overall
management direction of the Nuclear Safety Research
Program. But given the importance of safety research
to the Commission as a whole, and given the
interconnection between the safety work, the direct
safety research work and some of the regulatory
activities, these are of great interest to all of us.

We appreciate the efforts made by this

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.

(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

4
Committee and by your timely reviews of research
programs which support important safety issues.
Although this is the first such meeting since the
Committee's formation, it won't be the last.

Today's briefing will provide a broad
overview of many of the Committee's recent activities
and there are at least half a dozen of these that are
in the Committee Chairman's prepared remarks and we
look forward to those.

I personally would appreciate whatever
update you might have on the five questions I asked
you in the fall of 1991. You've corresponded with us
at different points, but these are clearly ongoing
questions. Your deliberation this week, we're
expected to update your reviews in these areas, as
well as to provide some additional perspectives on the
research program in general.

I understand a copy of the Committee's to
the Office Director of Research are available at the
entrances to the room.

Doctor Morrison has some comments. Have
these been prepared? If not, we'll listen even more
attentively to make sure that we catch all of your
words.

Do any of the other Commissioners --
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Doctor Morrison, would you care to
proceed?

DOCTOR MORRISON: Well, thank you very
much, Chairman Selin, for inviting us. We're pleased
to meet with Commissioner Rogers, Commissioner Remick
and yourself.

Yes, these remarks have been prepared. I
don't know whether they're out there available by the
door, but certainly they're in prepared form.

We are pleased that we are having our
first meeting with you since the Committee was formed
in 1988. However, I want to point out for the record
that you personally, each of you personally, have
visited with the Committee, as well as several of your
predecessors, so that we have had the occasion to
visit with members of the Commission.

What I'd like to do is to just make a few
stage-setting remarks talking about the role of the
NSRRC as we see it, what we believe our
accomplishments have been since its founding and then
several of the members who are chairing our
subcommittees are going to introduce some specific
topics.

Behind me, all of the members of the

Committee are here today, so that we're prepared to
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6
answer any question and they should feel free to make
comments as they so see fit.

Now, as you know, the NSRRC was
established pursuant to a recommendation by the
National Research Council in its 1986 report on
revitalizing nuclear safety research. At that time
the National Research Council reached the conclusion
that there were many structural and procedural
problems the NRC had to address if it were to have a
sound research program.

One of the management changes recommended
was the establishment of a strong advisory group that
includes independent experts from industry and
academia, along with representatives of organizations
performing research. NSRRC was subsequently formed to
provide advice to the Director of the Office of
Nuclear Regulatory Research and throuéh him to the
Commission on all matters of overall management
importance in the direction of NRC's program of
nuclear safety research.

Now, many changes in the management and
the content of NRC's research program have occurred
since the establishment of NSRRC. As one of the
charter members, I'd like to think at least we have

been partially responsible for some of these changes.
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The NSRRC has encouraged and observed improvements in
NRC's planning for research, the transition to a user
needs driven agenda, and the incorporation of PRAs as
a means of setting research ©priorities, the
strengthening of project management accountability,
the implementation of a peer review process of
research products, continued focus on the use of best
researchers to perform the research, and gxpansion of
involvement of universities and small businesses in
the research program.

In our letter of January 27 of this year
to the Office of the Inspector General, we took
exception to the impression that that office has that
the research program is grossly mismanaged and that
adequate management tools have not been established.
NSRRC has adopted the practice of program review and
assessment that involves both full committee meetings
to gain an overview and perspective of all of the
research activities, and subcommittee meetings through
which major program elements are reviewed in detail
and facts and analyses are developed for the full
committee's consideration. These assessments are
thorough and objective and our conclusions are drawn
after considerable discussion among the members of the

NSRRC who are indeed independent and recognized
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Overall we have observed within the NRC an
evolving research program that is redirecting the
limited resources at the most important problems
facing the regulators while maintaining technical
quality and research products and preserving technical
competence to support future regulatory needs. For
example, over the five year period, NSRRC has had the
opportunity to review the research program. We have
noted significant redirection of the severe accident
research program and the establishment of criteria in
a timetable for closure, reduction in the number of
accident codes that are supported by ©NRC, a
redirection in the human factors research program to
emphasize safety implications brought about by the
transition to advanced digital control systems, the
identification of research need for advanced reactors
in the establishment of its research objectives and
priorities within the program, completion of research
on the accident source term, and the reorientation of
the high-level waste research efforts toward the most
critical problens.

These changes in the NRC's research
program are typical of a well managed program that is

responsive to changing events and needs. Research is
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a dynamic process and as more knowledge is obtained on
a given topic, research efforts must be directed by
dropping less important items and adding more
important ones.

What hasn't changed since 1986 is a
stagnant market for new nuclear power plants and the
difficulty of both government and industry to make
major investments in nuclear safety research and
development. The challenge to NRC over the next five
years will be to maintain a strong independent
technical base and to extract full value from level or
decreasing federal expenditures. Doing more with less
means working smarter and being even more certain that
the best people are performing research. The NRC must
find means to conduct collaborative R&D projects with
the industry it regulates while maintaining its
independent posture, and this will be especially true
in the case of advanced reactors.

NRC will need to gather experience from
other agencies, such as the DOD, NASA and FAA in human
systems interactions and to strengthen its technical
base in the design and development of advanced
instrumentation and control systems.

International cooperation in reactor

safety research will continue to be an area of
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emphasis for NRC. As a result of the review of the
research program yesterday, and in 1light of the
pressures to do more with less, the NSRRC plans to
focus on the efficiency and effectiveness of various
activities in the research program over the next year.

I'm sorry to report that there are two
changes in the membership of the Committee that won't
be participating in this next year. Professor Donald
Turcotte from Cornell University, who has been a
member of the Committee for a couple years, is leaving
in September for a sabbatical in England and we will
miss his expertise in the earth sciences area on the
Committee.

This last week we got a letter of
resignation from Professor David Woods of Ohio State
University and we will be filling that position as
well in the next several months.

Now, with those general comments on the
scope and operations of the Committee, we're open for
questions or can move to specific topics of your
interest.

CHAIRMAN SELIN: Are we on the overview of
the nuclear safety research program now or is that a
presentation?

DOCTOR MORRISON: That was it, just the
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overview of the --

CHAIRMAN SELIN: One of the questions I'd
asked you a year ago was the general size and adequacy
of the program as well as the focus. You answered in
a quite thorough letter in October. I wondered if you
or your colleagues would care to update or is there
anything you'd care to add now that it's basically
nine months later?

DOCTOR MORRISON: We've had a chance to
review the letter obviously in preparation for this
meeting expecting such a question. The Committee, in
its overview of the research program yesterday didn't
specifically try to readdress those questions, but I
would anticipate that we will address these in our
letter in response to it.

My summary of what I think I heard
yesterday, and that doesn't necessarily reflect the
whole Committee's impression, is that a plant life
extension and how that my tie into anything that is
done in the research program is probably at the top of
the list right now in activities, and I think followed
very closely behind by waste management. We've seen
a considerable amount of progress in the severe
accident research program. Obviously I think all of

us would think that that should come to a logical
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conclusion and one wouldn't disrupt the funding there.
Several other items that we mentioned on the letter a
couple years ago are still on the table, but probably
a lower priority.

I don't know whether anyone else has a
comment to offer on that.

MR. BURSTEIN: In the area of aging that
some of us had a chance to address beyond the main
Committee's review, I think we found that the
organizational structure appeared to be entirely
adequate to handle that problem at least as it was
defined. We know that there has been a relationship
between aging degradation phenomena and license
renewal and we're glad to see that some of that is
being separated because the aging phenomena is by
itself something we need to be concerned about in the
operating plants perhaps as much if not more than
otherwise.

We think also that the funding and
emphasis that has been placed in these areas appears
to be adequate despite everybody's traditional request
for more money and more people. But if indeed the
demands on addressing or readdressing some of the
issues related to aging become more pronounced, we can

see some pressures beginning to apply. At present, I
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think this Committee is impressed by the organization
and the skills, particularly the expertise that is
being developed within the staff as being entirely
competent to handle these issues for the moment.

CHAIRMAN SELIN: You're going to brief us
on each of five specific topics. The question was
really more oriented towards are we attacking more or
less the right issues and with more or less the right
level of resources. Are there other topics that are
missing or is there any work here that's
disproportionately over or under emphasized compared
to what you think other priorities --

DOCTOR MORRISON: I believe the general
answer to the question is that we're satisfied with
the balance within the research program, and as Mr.
Burstein said, the level of funding that is available.
Obviously if there are some changes, especially in the
advanced reactor program, as we sort of got a heads up
from the director yesterday, additional funding would
be required to do that.

CHAIRMAN SELIN: The second question is
not so much a question, but as you go through your
presentations, the 1line between research and in
particular NRR is a pretty fuzzy one. So, insofar as

you're able to, it would be useful if you would
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comment on the whole Commission program and not just
on that part which happens to be funded out of the
Office of Research. It's particularly relevant on the
INC area and on the aging area and probably on some of
the other areas.

Typically the Commissioners show a great
deal of interest in what you're doing and will chime
in when they have questions. So, a good idea is just
to keep talking until somebody stops you.

DOCTOR MORRISON: Very good. If you think
we're going into too much detail, cut us off and we'll
move to another topic.

COMMISSIONER ROGERS: Well, let me move in
then. The invitation was there.

I wonder if you could comment in general
on the extent -- your impressions of the extent to
which NRC research is subject to peer review and is
being submitted to peer reviewed publications.

DOCTOR MORRISON: I think embedded in that
are two questions. First of all is the overall peer
review process, which as I commented on in the
introduction has undergone considerable expansion and
strengthening during the five years the Commission has
been 1in operation. The number of peer reviewed

products is increasing and the nature of the peer
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review is more often in a peer review of a particular
research report that may not end up in a peer reviewed
publication. That from time to time is supplemented
by peer review. It's totally outside of the systen,
so to speak, in the publications. But in general I
think we're satisfied with the peer review process as
its evolving and continuing to be applied.

COMMISSIONER ROGERS: Well, do you think
there's enough effort on the part of NRC to have its
research results published?

DOCTOR MORRISON: I wonder if someone else
wants to answer that. My own personal opinion is yes,
I think there's enough emphasis. But perhaps those
who have more of an academic background may want to
comment on it.

DOCTOR TODREAS: I think you're speaking
of the technical literature.

COMMISSIONER ROGERS: Yes. Yes.

DOCTOR TODREAS: Yes. I think probably
the answer is we've gone miles in --

COMMISSIONER ROGERS: Oh, yes.

DOCTOR TODREAS: -- recent years, but in
some areas the tradition is very solid to do this and
it's second nature. Probably in a few of the other

areas there could still be some pushing, but the
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situation is good.

COMMISSIONER ROGERS: Well, I guess one
concern that I have, and you might try to address that
when you talk about the instrumentation and control
area, is one in which the peers that we may see as
appropriate for reviewing NRC research work may be
within that same community of interested parties with
respect to nuclear power plants, for example, that
doesn't necessarily include those people outside that
community who, in fact, may have much more expertise
in this area. I think that you've commented in your
papers to us that the nuclear industry in the United
States has not been very advanced in the use of
advanced instrumentation, digital instrumentation and
control compared to what's happened in other countries
or even compared to what's happened in other
industries in the United States.

So, when we're talking about peer reviews
by simply looking at the comments of peers within the
nuclear industry, I'd be interested in the comments of
peers outside the nuclear industry and my guess is
that we're unlikely to get that unless we submit our
results for publication in a more broadly read
journal.

DOCTOR MORRISON: I think one of the very
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important mileposts of perhaps such an outreach effort
is the workshop that's being organized for us.

Is it September, Ed?

MR. KINTNER: September 13th and 14th, a
joint workshop between NRC and the National Institute
of Standards and Technology. I think it's the first
of its kind. 1It's a good beginning.

COMMISSIONER REMICK: Can I follow-on?

COMMISSIONER ROGERS: Sure. By all means.

COMMISSIONER REMICK: Neil, in your
response to tremendous improvement in publications and
so forth, were you speaking about NRC staff or
contractor staff or both?

DOCTOR TODREAS: No, contractor staff.

COMMISSIONER REMICK: Contractor staff.

DOCTOR TODREAS: I don't know very many
publications at all.

COMMISSIONER REMICK: From NRC staff?

DOCTOR TODREAS: Yes. But the tremendous
improvement I was talking about was we used to get a
document that would show peer review progress and what
it would be would be filled with internal reports and
one inside group looking at the other inside group.
That was my impression and that's been turned around.

DOCTOR ISBIN: I could respond to that in
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my presentation on severe accidents and try to give
you an example or two.

DOCTOR MOLZ: In the area of nuclear
waste, I'm aware of several publication type
activities that are out in the general professional
areas. I'm thinking of the American Geophysical Union
right now. Next spring there's a session dealing with
low-level nuclear wastes that's going to be held in
conjunction with the AGU meeting. So, I think in
general in the waste area thére's quite a lot of
dissemination into peer review journals and also
professional meetings.

COMMISSIONER REMICK: Now, are those
coming from the center in Texas? Are they coming from
our own staff here in Washington?

DOCTOR MOLZ: Your own staff. That's the
one I'm aware of.

COMMISSIONER REMICK: Okay.

DOCTOR MOLZ: But they could very well
involve people from the center.

COMMISSIONER REMICK: Sure. Yes.

DOCTOR MORRISON: Well, perhaps we should
move to the first subcommittee report by Neil Todreas
on the advanced reactor research.

Neil?

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.
(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

19

DOCTOR TODREAS: The Advanced Reactor
Subcommittee, in terms of scope, it's important that
you pick up that first. The Advanced Reactor
Subcommittee could essentially subsume the whole
Committee in time. What we've done though is on
certain specific areas, like I&C and human factors,
severe accidents, some of the structures area, and we
have separate subcommittees reporting on those so that
my report covers a narrower area. It's fundamentally
thermal hydraulics, reliability and seismic. Those
are the three residual areas. On seismic, we're
taking advantage of Don Turcotte's presence. When I
finish on the first two, he'll pick up on the seismic
and that's how we'll do that.

The other point of perspective is I'm
reporting to you on activities that have been ongoing
for about a little over a year in terms of focus here.
They've been reported in our letters. The director of
RES has responded back. By going over some of these
activities, I think you'll see the spectrum of
interactions. In some cases we agree, in some cases
we've disagreed but agree in principle, but have not
come together on exact agreement to move ahead, and in
a third case we've disagreed with the research

activity. So, this Subcommittee has a spectrum of
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examples,

What I'1ll cover then is three areas. One
is the experimental programs thermal hydraulics. The
second 1is code assessment activity and third is
reliability of passive systems. Those are three
examples that I'll basically give you an update on
things you may have read before.

On the experimental program, we're talking
about the activities within the NRC for confirmatory
research on passive reactor systems. Generally we've
moved ahead on the PWR and BWR. By we I'm talking
about the NRC and the Research area to establish
facilities and get the tests underway. Our function
in the Committee over the past year was to basically
evaluate the strategy and the approach for building
facilities in a timely manner or modifying existing
ones to move ahead to get the data.

I know all three of you are very familiar
with the Rosa interaction that occurred about a year
ago in which we made a review and resolution that that
was a proper course. On that, we were very anxious or
are very anxious that the instrumentation capability
from INEL be applied strongly and that follow-up
analysis activities by U.S. people on the data.

That's the focus of our follow there.
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One recent development was the development
coming from NRR that the OSU, Oregon State University
facility be held as potentially available for the NRC
to follow-up after the Westinghouse tests to extend
the research base. That's under review by the
Research Office. We will discuss that with them when
they come to a Jjudgment, but in a sense we're
heartened by the acceptance of the concept that you
can take one facility, split the NRC industrial roles
in that facility so that it's efficient in terms of
time and schedule for both, get separate data, and
proceed with everybody discharging their
responsibility in the correct way. So, we 1look
forward to that possibility.

COMMISSIONER REMICK: Yes. If I recall,
one time there was concern whether O0OSU would be
willing to do that because of other commitments, but
I guess that has all been resolved.

DOCTOR TODREAS: I'll] say it wasn't
brought up as a problem yesterday, but I don't know if
somebody behind me will clarify it if it needs it now.

So, the PWR was an example that way of a
review and an agreement. The BWR case, there's a
negotiation ongoing this month with an unnamed vendor

to proceed to build an apparatus. Our Committee in
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terms of review on that would have done the technical
analysis in an inverse order from what actually is
going on now.

When this was presented to wus, we
basically said it sounds reasonable in principle, but
before we would agree that such a facility was
necessary we'd like to see an analysis that would show
the difference in performance between the vendor
facility, between the design and between a loop that
could be built to see what areas in terms of
confirmatory research could actually be accomplished.
Because the analysis wasn't in hand, this type of
answer couldn't be given in specifics. It was made
and given in engineering judgments, which as I said
seemed reasonable, but we did not write in an
agreement on our part that such a loop was required.

The interchange though was healthy in the
sense that I believe the push to perform this kind of
analysis came from the Subcommittee, was adopted by
the staff, will be performed by the staff and the
results of this will be cranked into the 1loop
activity, construction activity that's underway. So,
from a technical point of view, I think a lot was
accomplished and will be accomplished.

I'll just insert one other thing, since
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the Chairman referred to these five points on the
letter. This has to do with people and people in the
NRC staff. In this area of thermal hydraulics, we've
pointed out that you're into a new regime and the new
regime is technically difficult, technically daunting.
Our observation has been over the last several years,
two years, there's been some additions of very strong
technical people both in NRR and in RES who can hold
their own with the contractors, who can engage in a
debate and get the best, I think, out of this exchange
program. In fact, as you suggest, in my mind these
people are equally capable of writing peer reviewed
papers if they're not too bogged down in schedule and
cost and everything else.

COMMISSIONER REMICK: I have a question
later for the Committee about that.

DOCTOR TODREAS: But they can do it as
long as they keep their eye on the main ball, which is
to run the program right. Technically I think you've
made a major advance in the Commission in
strengthening capability in this area.

The second point --

COMMISSIONER ROGERS: Well, are you going
to move off that?

DOCTOR TODREAS: Yes.
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COMMISSIONER ROGERS: Before you move off
that, your letter to us -- well, your letter to Doctor
Morrison of January 1l4th indicated some skepticism
wiéh respect to the need for a test facility.

DOCTOR TODREAS: BWR?

COMMISSIONER ROGERS: Yes. SBWR. Since
January, have you heard any more convincing arguments?

DOCTOR TODREAS: Well --

COMMISSIONER ROGERS: Without necessarily
being convinced, but have you seen some progress in
addressing your concerns, I guess?

DOCTOR TODREAS: Yes. We have seen more
convincing arguments, but of the same character,
qualitative judgment with a little bit more beef in
it, all in the right direction. But what we were
looking for was a different type of argument and that
hasn't been done. There's an honest disagreement.
The staff is saying basically you can't do the
analysis until you have the loop design in place so
you know what to analyze. Our point back was, well,
you guys know probably enough about a loop design with
your contractor that you could characterize it even
though you haven't got the proposal in finally and you
could move ahead a little faster on it. That's where

the disagreement was.
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COMMISSIONER REMICK: You're going to
leave the thermal hydraulic area?

DOCTOR TODREAS: Yes.

COMMISSIONER REMICK: I had a couple
questions on that. One of the questions that I have,
and it's a delicate one, is when I 1look at the
resources we have available in the thermal hydraulic
area and I look at the number of research providers
that we're distributing that over a little bit at this
lab, a little bit at that lab, a little bit at that
lab, does the Commiftee have any concerns about that,
maintaining that viable nucleus? It's distributed at
least between four national 1labs and some other
research providers. Has this come up before the
Committee with any kina of concern? Some people have
a small piece of the action, somebody else have a
small piece of the action. It depends whether it's
PWR, BWR.

DOCTOR TODREAS: We haven't addressed it
cohesively like that. I could make some comments to
you though and observation and invite other people.
The way the program is starting to be organized, you
do have three to four facilities at universities which
will develop researchers. In fact, your expert group

that's working with RES 1is drawn from university
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faculty. So, you've got raw material coming into the
system. Your question is where are they going to go
and how are they going to be effectively utilized.

COMMISSIONER REMICK: That's one part of
the question. The other is are we spreading the
resources too thin and therefore at any one location
we don't have that viable nucleus that these people
get because we aren't funding them full-time. They're
off doing other things and then we'd call them in and
they perhaps no longer are the experts.

DOCTOR TODREAS: We haven't looked at it.
We've focused on INEL. That is certainly critical, a
critical mass. But I would say we should take on that
question and look at it because it's right up the
alley.

COMMISSIONER REMICK: Before you leave the
thermal hydraulic, have you 1looked at <code
maintenance? You did not mention that. You talked
about code assessment and so forth.

DOCTOR TODREAS: Right. Yes. Code
maintenance has been presented. There's four codes,
four places where they are placed and it looks like
that's a stable situation.

COMMISSIONER REMICK: Do you think the

codes are being adequately maintained?
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DOCTOR TODREAS: Okay. That's the second
layer. That says how good is the technical work. We
haven't done that. We've looked to see whether the
boxes are in the right pews and that's correct.

COMMISSIONER REMICK: How about other
codes other than thermal hydraulic in the severe
accident area? In other words, have you looked at
those or will that come up as part of another
presentation?

DOCTOR MORRISON: That part will be
addressed by Herb Isbin in the severe accident.

COMMISSIONER REMICK: Okay. I'll wéit.

DOCTOR TODREAS: Well, that's a lead.
Relative to the code assessment issue, we -- well,
first we're talking about the codes for the passive
system analysis. The concern there was to get the
selection of the codes tied in with the assessment
required on the codes so that you didn't select too
many and then have a large assessment bill, mortgage
down the road that you had to pay but you didn't think
of up front. We quickly got into philosophical
agreement with the staff and now we're discussing the
issue in the trenches code by code, assessment of
transient by transient. So, that activity is

underway. We're motivated because of the track and
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MELCOR experience in which there was a huge bill to do
the assessment because it wasn't recognized up front,
undertaken too late. So, we're talking about RELAP-
ROMONA and RELAP-CONTAIN hooked together. What's the
plan for this? That's on our agenda. That's what I
wanted to say about that.

Then, finally on the reliability of
passive systems, that's an example of an activity that
we visited twice to try to understand what the program
was, what the depth of accomplishment was. We
couldn't come fo an understanding and agreement on
that. The letters have very specific technical
questions we raised. It's a very important gquestion
and so we Stayed with it. The upshot of it was the
existing program, RES decided to close that and start
again, try to get a firmer Dbase. By firmer,
technically firmer and on a schedule that would come
in with results over a year or two instead of
multiples of that.

COMMISSIONER REMICK: Could you elaborate
on what you mean by reliability of passive systems?
I think I understand, but I'm not sure.

DOCTOR TODREAS: It turns out that was one
of the questions we weren't sure of either because

within the definition of that program was the question
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of uncertainties and natural processes which we raised
and that seemed to be -- not to be amenable to an
analysis, but right up the thermal hydraulic
experimental program. That's where that would be
assessed and analyzed.

But fundamentally, the question would be -
- going back to your first question is can you count
on the passive systems operating when called upon?
Allied to this but not quite tied directly to it is
credit for non-safety systems. I think when we get
into the issue of reliability of passive systems we're
also counting to some extent on non-safety systems and
that's another piece that would need to be folded in.

That one is the subject -- that whole area
is the subject of a fall workshop that the office is
running in which they're going to really try to
redefine the basis for that and launch off on that.

I would stop at that point.

DOCTOR MORRISON: Don, would you like to
pick up on the seismic aspects?

DOCTOR TURCOTTE: Well, just for a minute
or two. I'd just like to comment with regard to the
Committee's activity on particularly the probabilistic
approach to the seismic hazard in terms of proposed

new regulation. We have put in our written reports
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that we strongly support the change to a probabilistic
approach and I think it's fair to say that the general
activities in the Research Division over the past say
ten years on the seismic hazard and the development of
the probabilistic approach has really been one of its
prime achievements working along with the study
sponsored by EPRI.

I'd just like to make a short analogy. If
you're going to build a levy on the Mississippi River,
one way to do it would be a deterministic way. The
deterministic way would be to look at the biggest
flood you had in recorded time, say the last 60 years,
and build the levy that high. Of course right now
that levy might not be high enough, although you had
an absolute deterministic way to do it. Now, in fact,
the Corps of Engineers today uses a probabilistic
point of view. They have a statistical approach to
floods and they have an official designated
probabilistic approach to the flood hazard, which may
or may not be successful. I think the analogy to
doing probabilistic hazard assessment on seismic is
fairly direct and I think it can be very strongly
argued that the modern approach, even though it's not
going to guarantee success, is to look at a combined

probabilistic approach based on seismicity and the
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local geological record. The proposed regulations are
generally sound, although they do require some
changes, particularly with regard if the two
approaches give different results, just how you're
going to pick between one or the other or how you're
going to resolve that difference.

I think also it's worth pointing out that
the Research Division has funded a National Research
Council committee to study these problems over the
next 18 months and this is a very distinguished
committee and I think that this is an appropriate way,
and I think the Committee feels this is an appropriate
way to bring further expertise into this rather sticky
problem that's likely to be an issue in the years to
come.

COMMISSIONER ROGERS: Just on that, again
the letter of January indicated some concern on your
part with respect to the potentially limited role of
that national organization. Do you still have that
concern or do you feel that that role is now broader
with respect to --

DOCTOR TURCOTTE: From what we heard
yesterday, the charter of that Committee has been
broadened along the lines that are suggested in that

letter.
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COMMISSIONER ROGERS: So you feel
satisfied?

DOCTOR TURCOTTE: Yes.

COMMISSIONER REMICK: Has the Committee
had access to the number of comments that have come in
on the revised Part 100 on the probabilistic approach?
There's some pretty strong comments against going that
direction and certainly against both having
deterministic and probabilistic approaches at the same
time for the reason you pointed out. What if they
differ? What do you do then? Has the Committee seen
those?

DOCTOR TURCOTTE: I don't think the
Committee as a whole. I spent Tuesday looking over
some of that, particularly the input from the foreign
countries/ and that was one of their main points. But
it would not change what I stated, but I do think --
and I think the staff agrees that the question of how
you resolve this difference must be resolved in a
concrete way, although all their preliminary studies
on existing plants indicates that differences are
extremely small when they look at the existing plants
in the two different ways.

COMMISSIONER REMICK: I always kind of

favored the probabilistic approach just purely from
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the standpoint if you're going to do a probabilistic
PRA and included seismic as one of the external
initiators, it seemed to make sense. But now the
staff is moving away from doing seismic PRAs. They're
including seismic as an external initiator in PRAs and
doing seismic margin studies. If one does seismic
margin studies then I don't think one necessarily
needs a probabilistic approach from feeding into a
PRA.

DOCTOR TURCOTTE: This gets down to a very
sticky point, I think, that has been avoided to some
extent. That is if you've got a probabilistic risk of
something happens, what is your absolute standard?
Now, the way it's been stated is that the present
philosophy defined to be safe and that provides you
with your absolute standard. But there is always some
risk of a natural event occurring, like a meteorite
striking the plant or something. So, there's always
that infinitesimal risk. Once you go probabilistic
and say you could have a big earthquake right
underneath the plant, which is possible in some cases,
you're faced with just what is your acceptable level
of risk.

COMMISSIONER REMICK: Why is it that you

feel the probabilistic route is the route to go? The
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technology, the knowledge and so forth, the
uncertainties have been reduced such that that's the
modern way to look at seismic events?

DOCTOR TURCOTTE: I think that -- as in
the flooding case, the inherent geological problenm is
probabilistic. 1In other words, it's like weather. It
is not a deterministic system. To try and claim you
can do it deterministically is not recognizing the
problem that you're faced with. The question is how
good is your probabilistic approach and that is where
the uncertainties basically arise. But it's certainly
better today than it was five years ago and it's
certainly a lot better than it was 20 years ago.

COMMISSIONER REMICK: This is the route,
I guess, USGS is now supporting?

DOCTOR TURCOTTE: I think the differences
have been resolved.

DOCTOR MORRISON: Well, let's move 6n then
to a discussion of the advanced instrumentation and
controls and the human factors research. Ed Kintner
is the Chairman of that Subcommittee.

MR. KINTNER: The questions that the
Chairman gave us about a year ago I think implies
something that we believe, that the single most

significant technical advance taking place in the
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nuclear industry requiring some regulatory attention
is the application of modern digital systems to
control rooms and to individual control systems in the
plant. Since this is so crucial a safety in every
aspect, the hardware, the software reliability must be
assured and there is not yet a long body of experience
with which to base that assurance. So, a certain
amount of work needs to be done to provide that base
of assurance.

But I think everyone agrees that if it's
properly applied, modern electronics can significantly
improve the interface between the operators in the
plant and they can improve reliability, testability,
maintainability and calibration of the systems and
therefore overall total system safety. But this, of
course, is a two-edged sword. Here we are dealing
with a more modern new relatively unproven technology
and depending on it for very important systems. So,
it must be done with a great deal of care and we feel
that one of the first tasks that research division has
carried out is to provide mechanisms to discriminate
for the regulatory process between the side of the
sword that is dangerous as well as the side of the
sword that can provide a great deal of benefit from

the safety perspective.
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There is, of course, a clear distinction
between subsystem replacements in existing plants and
using digital systems, modern control systems
throughout an entire plant, which is proposed for the
next generation. There are 13 subsystems already
approved by the NRC for use in existing plants. So,
this is not absolutely new and the process is well
underway to move into using them for auxiliary
feedwater system controls and so forth.

In the case, however, of the total use of
digital control systems, modern electronics, this
Committee has counseled that research should base all
its activities in our recognition that must be
approached as a system concept, that this approach
must integrate the human perspective with the plant
perspective. We no longer call it instrumentation and
control, we call it man/machine interface and that
definition is, I think, profound. It indicates the
possibility here to connect human intelligence with
the plant in its totality which was not there before.
That's difficult to do and may not be the NRC's
apparent responsibility to do it, but my sense is that
working with the ALWR program and in terms of the
circumstances of the industry today, it's not being

done as well as it could be and eventually will have
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to be if maximum benefit is taken from modern control
systems.

So, we've recommended that there be this
interface, this systems approach to the interface and
that shows in the way the Research Division is now
organized, in which the human factors and the advanced
I&C are combined, and also it shows in the way our
subcommittee works, which is a combined subcommittee
with those two subjects. We've suggested that in
order to provide a mechanism to get started down this
track, the division should develop a statement of
criteria by which systems can be judged as to their
benefit to overall plant safety.

So, much has been done with regard to the
needs to validate systems, to try to develop a
mechanism to measure the reliability of the systems,
and far less has been done to make this combination of
man and machine using the most modern techniques.
That, as I said, is a very difficult thing to do.
There is not a great deal of background in which to do
it. People will, of course, think immediately about
aircraft or military capabilities, but I must suggest
that a total reactor plant with implications of its
operation is a bigger task in that regard than

aircraft is.
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So, we've suggested that first of all the
Division recognize the system aspects of this
question, that they make a very significant effort to
obtain and digest information being generated in other
countries and other fields. Some of that is being
done, but not enough. Finally, that they look for
ways through research or their own activities relative
to NRR to provide inspiration, leadership, guidance
with the industry and to developing a better
understanding of how to use these new most powerful
processes to improve reactor safety. By no means are
we at the end of that process. As a matter of fact we
are, in my view, just beginning.

CHAIRMAN SELIN: Are you suggesting that
some additional work be undertaken that's not even
undertaken now to try to get the man/machine interface
or the software including the operators into the PRA
analyses, for instance?

MR. KINTNER: Yes, that's what I'm
suggesting. The question is such a subtle one that
it's difficult even to define the total that needs to
be done, but that clearly needs to be done. It is not
being done very much. There are some human factor
studies going on, but human factors in relationship to

the digital control systems, very little is being done
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in that regard.

CHAIRMAN SELIN: The problem I have with
seeing the implications of what you're saying is that
when we're looking at the actual certifications and
the NRR work, we seem to be about three generations
behind what you're talking about. They were talking
about how do you ascertain software reliability, how
do you set up some systems, really sort of basic
questions, not qualitatively different from the types
that we have in the higher energy part of the reactor
design. What you're talking about is at least two
jumps ahead of where we are in doing the current
evaluations. There's nothing wrong with that
intrinsically, but what I'm trying to figure out is if
you think we're able to do what we have to do to
certify the evolutionary designs and now we should be
preparing for more sophisticated topics or since we
can't do what we have to do to certify the evolution
designs anyhow, we might as well jump over it and get
on to the next, or someplace between the two.

MR. KINTNER: Somewhere between because
this ground can't be made up in the time you have
available, but there has to be from some source a
beginning, an 1inspiration, a motivation to do

something about it. Therefore, you can start today
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because you didn't start five years ago and it is a
difficult thing to do. But the first plénts, my own
estimate is they're going to be certified without that
kind of appreciation of what could, in fact,
eventually be done.

COMMISSIONER ROGERS: If I could ask a
question then, do you think that this approach is a
useful one for considering the introduction of digital
control rooms in existing plants as replacements for
analog-driven systems that just have to be replaced?
Do you think that there is some possibility that by a
more aggressive approach here that the industry might
be encouraged to, in a sense, redesign control rooms
in totality rather than just simply piecemeal replace
an analog system with a digital system?

MR. KINTNER: I don't know how to answer
that question. I think that for the time being at
least it's going to be piecemeal replacement of
individual parts. But as the industry matures,
depending on what does happen in the future plants and
what happens to the industry as a whole with regard to
taking care of the future, then it will move slowly
but surely into the field in which there will be
total new control systems applied to present plants.

It's that area which, it seems to me, we ought to be
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preparing for and it's going to be difficult to do.

MR. BURSTEIN: The industry is getting
some experience with replacing component systems. For
example, a turbine generator governor speed and load
control system, as a system, there have been many
electronic applications in system panel display
arrangements that are not necessarily the whole
control room, per se, but portions and significantly
greater portions of the control room. I think the
Committee generally is in agreement that existing
plants face an insurmountable hurdle in replacing an
entire control room at this point in time.

CHAIRMAN SELIN: Could I ask you just a
couple simple questions? When you're talking about
advanced I&C systems, is that synonymous with digital
I&C systems? Are you talking about systems that are
beyond the ones that are proposed for the
evolutionary --

MR. KINTNER: No, I'm talking about
digital I&C in terms of the ones that are being
proposed. In principle, the type, vyes.

CHAIRMAN SELIN: Because the job that NRR
is facing is really a fairly simple one. It's to take
a look at a specific proposal and say without

necessarily being able to evaluate this in the
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universe of all possible systems, are there fatal
flaws in this, are there deterministic flaws, will
this work? Not is it better or worse than some other
alternative. On the other hand, from a research point
of view, it's not our job to evaluate alternatives,
but it is our job to be able to give some kind of an
overall evaluation for a conceptual design which means
being able to put numbers on some broader systenms,
which include the advanced electronics, including the
people working with the electronics, et cetera.

It is pretty clear to me that you're
saying we're not in anywhere near a position to do the
second point yet, but it's not clear to me what you're
saying about the first point. Are we able to take a
specific design, a GE design, a CE design and do an
evaluation or are we not even able to do that? 1In
other words, are we forcing people to do foolish
things because that's all we know how to evaluate?

MR. KINTNER: I think you know that as it
now stands certification is going to require backup
systems, which implies a certain lack of knowledge or
confidence, which is understandable at this stage.
But with that approach and with a backup, I don't
think anyone is questioning the ability to certify

safe plants. But are they optimum in terms of the
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ultimate safety that could be provided by this
additional capability? That's the question which I'm
asking.

MR. BURSTEIN: The current designs for the
plants to follow, advanced light water reactors such
as liquid metal reactor plants, are being designed
with digital and computer control systems without
backup and without the kind of qualification that is
presently demanded of 1light water reactor control
systems in the hope that the abilities of people and
the maturity of development will proceed to a point in
time where that will be possible.

CHAIRMAN SELIN: The areas that I'm
familiar with, that I was familiar with before I came
here, such as aircraft systems, the aircraft designers
never got off backup systems until they finally were
designing airplanes that were so fast that the backup
systems wouldn't work. It wasn't that they ever were
comfortable or even today are comfortable with the
analysis of the fly by wire systems, they just got the
planes that were intrinsically unstable and the pilot
could not control them. So, they finally said, "Well,
let's drop the electromechanical and hydraulic systems
because the system is too fast." I don't think the

state of the ability to evaluate the software ever got
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to the point where the safety evaluator said, "We
don't need a backup system." It got the point of
saying, it won't work anyway, so it's all or nothing
with the true lack of the backup systems.

I don't see how we get out of this
particular box. I don't see some kind of a set of
algorithms where we can agree that the analysis is to
the point that we don't have to require not so much a
non-digital system but a not so highly automated
system for the extreme case where everything fails.

One of your colleagues --

DOCTOR UHRIG: I'm Bob Uhrig. I'm a
member of the same Subcommittee.

I think you have to distinguish in the
safety systems, control of a nuclear reactor is
relatively benign and lumbering slow changes. The
major concern here I think we haven't addressed is in
the safety systems. That has to be to make sure that
that works. That's at the present time the area where
backup is required. There's not backup required in
the control systems --

CHAIRMAN SELIN: What do we hope to get
out of the seminar in September to address the safety?

MR. KINTNER: Well, what we hope to get,

we had recommended that there be a wider, more
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aggressive attempt on the part of the staff itself to
learn what was going on in the rest of the industry or
abroad and that's what they've tried to do. There
are, for example, questions here about the
relationship of the humans to the system. There are
lectures on testing to assure reliability and so
forth. So, this is the first step to getting a
broader participation by experienced people in this
subject.

CHAIRMAN SELIN: And the other related
question is, is there a research program that would
allow one to do some evaluation of risks or
probability of the 1loop which includes both the
software and the operators?

MR. KINTNER: To the best of my knowledge,
the answer to that is no. That touches on the area
that I was mentioning. There may be others who can
answer this, but as far as I know that's not in the
program as it exists.

DOCTOR MORRISON: I think your answer is
correct, Ed. The Subcommittee, as well as the
Committee, has recommended several times that one
needs to investigate how one can factor in humans into
the PRA that one normally does. It's conceptually

easy to say, functionally it's rather difficult to do.

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.

(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

46

COMMISSIONER REMICK: Ed, in your letter
and several times you've said some of this is being
done, but not enough. I take that at face value. But
couldn't I say the same thing about the vendors in
this area of instrumentation? 1It's not only the NRC,
but it's the vendors who perhaps haven't fully
grasped --

MR. KINTNER: That's why I made the
comment that I'm not sure this is the prime
responsibility of the NRC. But you are, 1in some
sense, on the horns of a dilemma because the industry
is absolutely new. They don't have the resources,
they believe, to do this in the way it could be done
and therefore it seems to me that the NRC is in the
position of trying to find some way to inspire or
motivate or encourage that kind of activity. One way
to do that is to do some of it yourself. Another way
to do it is to write regulations and requirements or
documents which encourage the industry to take certain
directions. It's not an easy thing to write down.

Maybe this doesn't seem 1like a good
analogy and it's not a good analogy, but it's an
example to show what could be done. In modern
collision avoidance, suddenly the pilot hears the word

spoken to him very loud and clear, "Pull up, pull up."
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Now, that's not a direct application to reactors, but
the digestion of information, which is made possible
by these systems and presented in a way which
encourages or simplifies operator response is what
ought to be the objective. We're not there yet by any
means.

Another question, just as another example,
one of the things that troubles me is that we've
worked very, very hard to provide simplicity in this
next generation of reactors. Nowhere in the safety
analyses does that ever show and it's a question of
the relationship to the operator, the simplicity of
the plant and its presentation to him in terms of the
ability to operate it and operate it safely. So,
there are many areas associated with this, but it
does, I think, come back to this question of
probability of operator reaction to certain signals
and how they're digested and presented.

COMMISSIONER REMICK: When I read the
letters in this area, I thought this encouragement of
tying together the human with the I&C control made a
lot of sense. But then I got thinking, how is that
any different with analog systems? Certainly the same
thing could be said about analog controls, right,

except that the digital provides a lot more potential
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of information and intelligence and so forth? But
basically the importance of tying to two together
could have been said or should be said about analogs.

MR. KINTNER: I think that's right. 1It's
a question of the capacity of the systems and speed
with which it's going to be presented in the variety
of presentations which are available.

CHAIRMAN SELIN: I've always thought that
digital is sort of a red herring. The real question
is does somebody have to look at 20 different meters
on a panel or get some kind of composite that puts
them together where the meters happen to be flashing
numbers or dials.

COMMISSIONER REMICK: Or, as you say, the
pull-up signal.

DOCTOR UHRIG: Just one comment here.
You're suggesting we might comment about the overall
progress. I think this is an area where a lot of
progress has been made in the last four or five years.
Five years ago a couple of us went around the country
talking to utilities, vendors, et cetera, about this
whole area and the essence of what they were saying
is, "We won't touch it with a ten foot pole until we
know precisely what has to be done for approval."

We're now in a situation, as Ed indicated, where there
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are 13 systems approved. There's seven or eight more
that are under consideration and the NRC has defined
very clearly what could be done under 10 CFR 50.59 and
what has to be reviewed by the Commission. I think
we're not completely out of the woods, but I think a
lot of progress has been made.

CHAIRMAN SELIN: When Dwight Eisenhower
became President he was aware of the paperwork in the
Pentagon and he required that all files more than five
years old be destroyed, and about two months after his
order he asked what was happening and the answer was,
"We can't do that yet, sir, we have to first make
copies of all of them." Sometimes I think our I&N
systems have some of the same labor saving
characteristics.

Commissioner Rogers?

COMMISSIONER ROGERS: Yes. Well, I was
very glad that Commissioner Remick brought up his
point about the human factors question applies to
analog control rooms as well, and it really makes the
point that I'm a little concerned about here, and that
is that just our discussion around the table this
afternoon would seem to imply that the coupling of
human factors to the I&C system is maybe something

that's really important for the future, but we're
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maybe not ready to do it. I don't think that's quite
true. I think that there is progress being made in
understanding something about human factors in the way
control room teams operate and I am concerned about
the extent to which the NRC research is able to
address that, has addressed it and is looking at it
for the future.

There's a comment made in your letter
that, "In the past the history of the subject,"
whatever the subject is, but I'm reading it to be
human factors, "has appeared to be a chopped sine wave
and a reasonable effort is started, but terminated or
significantly reduced before useful results are
obtained." I seem to have the sense that we're
repeating that history with respect to human factors
research and I would hope that your concern with
respect to human factors research is not simply
directed towards these advanced control room questions
of digital systems, but also what perhaps we should be
doing at some level with respect to human factors
research as applied to control room teams today.

MR. BURSTEIN: You will recall, sir, that
much of the human factors research began as a response
to human error statistics, and that still is an

ingredient which we should not overlook and I don't
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think we have. But indeed the human factors is
broader than simply the application to a cathode ray
tube or a display screen in a digital system.

COMMISSIONER ROGERS: Well, I think one of
our concerns is that it could be too broad with
respect to how the whole company is organized, for
example. I think that's something that I personally
have no interest in whatsoever with respect to our
research program. I don't know that anybody else on
the Commission does either. But I do have a very
strong interest in a more 1limited view of human
factors research, particularly the way the control
room team behaves and the way those individuals who
directly interact with the control room team behave.
I would appreciate your thoughts as to the level and
kinds of research that NRC should be involved with on
issues of that sort. Not necessarily today.

MR. KINTNER: Now or later? There's been
a great deal said about those subjects now from TMI-2
and maybe even for the whole question of what is the
relationship of the management of the company to the
director of the plant, the training programs, the
simulators and so forth. There's been a huge amount
done in those areas. So, although there are several

tasks in the research program as it now exists which
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talk to that sort of subject, it seems to me that in
terms of total safety, it's almost been exhausted.
Not quite, but almost. And people, I think, can now
have a regard to present circumstances, done a very
good job with INPO and with the kinds of economic
pressures the corporations are under to find out how
to manage and operate safely. My own impression would
be it would be hard to find gold nuggets in that
stream now.

DOCTOR MORRISON: Just one quick comment
before we move on in this particular area, and coming
back to your question earlier, Chairman Selin, about
the staffing, the level of competence among the staff.
As one involved in this for about five years on the
NSRRC, I would say personally I've seen a considerable
increase in the competence of the staff both in
Research as well as in NRR in this particular area.
I think we're now dealing with some very competent
people that understand this subject area and are able
to deal with it as peers in the external community.
The changes have been very effective.

I'd like to turn now to Herb Isbin, who is
the Chairman of our Severe Accident Research
Subcommittee.

DOCTOR ISBIN: The Severe Accident

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.

(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

53
Subcommittee met with Research about a little over a
year ago and the meeting was to review the severe
accident research program plan, which is called SARP.
This was an update and this was draft NUREG-1365,
Revision 1.

The Subcommittee had a very fruitful
exchange with Research in terms of discussions and
information. From this exchange we were able to
assign priorities to eleven major severe accident
issues. We placed them into three categories. The
first category was called high priority. It included
closure of Mark I liner failure issue, the closure of
direct containment heating, advanced 1light water
reactors, severe accident codes. And into the second
category, which was called medium priority, it
included fuel coolant interactions and degree
coolability, core melt progression and hydrogen
generation, hydrogen transport and combustion. And in
the 1last category it was labeled issues almost
complete and continuing studies considered
confirmatory including international work. Four items
there were scaling, and this 1is now a finished
product, source term, TMI-2 vessel investigation
project, and core concrete interaction.

The Subcommittee and the full Committee
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concurred with Research in the goals of SARP.
Complete all the major severe accident experimental
programs within the next two to three years, and
closure of all severe accident issues in four years.

The question of criteria or closing out
issues was thorouggly discussed. It's contained in
the SARP report and the criteria were also augmented
by the presentation of the Deputy Officer Director of
Research.

In response partly to your question,
Commissioner Remick, although the Committee met on
June 2nd, we had time to formulate our response and we
took into account your June 3rd memo to Eric Beckjord,
which is called, "Closure of Research Projects and
Maintenance of Capabilities," and also Eric's June
15th, 1992 response, and the Committee was satisfied
with these memos.

There's quite a bit in our Subcommittee
report, but let me skip over to try to answer partly
Commissioner Rogers' question on use of peers in your
question with reference to authorship of journal
articles. At our June meeting, we noted considerable

progress in the Mark I 1liner failure issue and to

‘'resolve the Mark I liner failure issue it required the

use of a relatively new methodology which is called
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risk-oriented accident analysis methodology. It has
the acronym of ROAAM, R-0-A-A-M. I should add that
ROAAM proves to be very useful. When doing PRAs, you
come to event trees in which the experts really
disagree. ROAAM is complimentary to PRA. ROAAM is a
process. It requires a disciplined approach to
devisiné a structure for analyzing the problems at
hand. It regquires a thorough technical review of the
literature. It requires the presentation of the
causal relationships and it requires the input of the
various parameters which might affect the results. It
is a process.

The reason why it's called a process is
that once a document is formulated and presented, it
has to be submitted for panel review. The robustness
of ROAAM is dependent upon this process and in this
panel review you also include those who disagree with
you. The importance is that it forms a framework and
a structure of reconciling differences of information
based upon documented reports. I'll give you a
further example of that.

So, at this particular June meeting we
mentioned the progress of ROAAM. It was also
introduced to our Subcommittee meeting that ROAAM

could be used hopefully to resolve the direct

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.

(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

56
containment heating issue, at least for Zion-like and
Surry-like containments using to the fullest the
integral test data that had been obtained and were
being obtained at both Sandia and at Argonne. I'd
like té -- this was a year ago.

I'd like to come back now to the review
that Research provided to us yesterday. We now have
a document which is NUREG/CR-6075, the Probability of
Containment Failure by Direct Containment Heating in
Zion. This was to have been a collaborative effort
between a member at Sandia and two staff members at
the University of California at Santa Barbara. So,
this is now at a -- the reading of this report is
exciting in that it provides a basis for resolving
direct containment heating in many kinds of
containments, not only Zion itself, but these are
features which have to be fulfilled. This report is
now at a stage where it has to undergo this ROAAM
process of review by a peer panel. I understand that
the peer panel has now been chosen. The Committee had
recommendations of expanding that panel to make sure
that the robustness of this process is achieved. So,
that's a positive step.

The Committee also had updates on a number

of other issues which were included in the eleven
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issues which have now narrowed down somewhat, core
melt progression, fuel coolant interactions, fission
product release and transport, core concrete
interaction, additional work on direct containment
heating, hydrogen transport and combustion, and
fission product behavior. These are to be topics
which our Subcommittee will consider in more depth on
August 2nd and 3rd.

That completes the short --

COMMISSIONER REMICK: You were going to
make some comment about co-authorship, I thought.

DOCTOR ISBIN: Oh, yes, co-authorship.
Thank you.

The ROAAM methodology is a good example
for co-authorship. I should have brought the papers
with me, but see what I can do by memory. At least
two. In November of 1990, a paper was presented I
think at a Canadian meeting which described at that
time what Research was doing in terms of revising the
severe accident research plan. In addition to the
comments on revising the plan, it also included a
description of the ROAAM method which was being used
for the resolution of the Mark I liner issue. The
authors of that paper were Theophonous and included

three staff members, Speiss, Sheron and Eltawila.
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Additionally, if you 1look 1in DNuclear

Technology, March 1993
Engineering;-I-think-itls -March -or--Aprdild, you'll find

a series of three papers dealing with Mark I 1liner
issue in which the authors again will include
Theophonous and Yon and a member or two from the
Research staff. So, there is participation and
presumably there's strong endorsement of this method.

COMMISSIONER REMICK: Good.

CHAIRMAN SELIN: Thank you very much,
Professor.

DOCTOR MORRISON: Okay. Let's move to the
next topic then, which 1is the high-level waste
research program and Fred Molz is the Chairman of the
Subcommittee that's got responsibility for that.

DOCTOR MOLZ: What I'd like to do is first
make a few statements about the overall program that
most people are familiar with to more or less set the
context of the discussion. Then I'll present some
observations that the Committee pretty much agrees
upon in this area.

The purpose of the high-level waste
research program is to do two main things: provide
scientific and engineering support for the evaluation
of DOE's repository license; and also to support the

development, modification and interpretation of
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regulations.

Since 1987, a 1lot of this is focused
towards the Yucca Mountain site. To understand the
basic problem, the disposal process has been divided
into two subsystems, one called the engineered systen,
referring to the actual structure, the devices
containing the waste and those sorts of things, and
then the other system was the natural system dealing
with the near and far field surroundings.

The overall strategy in order to build the
required knowledge base was to identify key technical
uncertainties and then to try to prioritize these and
begin to solve them.

Why would we have these uncertainties?
Well, there are two main reasons for that. Part of
the requirements written into law is to be able to --
or requires the predicting of the performance of an
engineered system for a period of 300 to 1,000 years,
and this is not something that has been done before.
And when it comes to the performance of the natural
system, that required predicting or understanding or
evaluating period goes out to at least 10,000 years,
again something that has not been done at all.

I mean, we've only recently discovered

plate tectonics and we've been looking at that for
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quite a while, so to anticipate the behavior of a
natural system for 10,000 years is quite a challenge.
No one knows how to do this well and therefore
evaluations will involve the extrapolation of short-
term studies to a great extent, so we're in the
position in both the engineering and the natural
systems where people will do studies where
traditionally we might call ten or 20 years a long-
term study and then have to take that information and
extrapolate it many multiples of time beyond the
period of study.

The only way we know how to do that sort
of thing is to rely on models, models of all types,
physical, conceptual, and of course mathematical
models that we now use computers to elaborate and
solve. One of the concerns the Committee has is the
proper role of models in this sort of thing.
Sometimes I think if we didn't have these kinds of
models it would be easier in some ways to handle the
problem because we would use more traditional
engineering judgement and that kind of approach that
has worked in the past with engineering problems, but
there's a lot of pressure now to use the most modern
tools and just how this should be done is something

the Committee thinks needs to be reviewed quite
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frequently as we move over the next decade.

COMMISSIONER REMICK: As I interpret what
you're saying, the development of the models raises
more questions than they answer.

DOCTOR MOLZ: In many cases you could make
that argument, definitely, because now within these
models we can define many things the measurement of
which is very foggy and so it literally does raise
many questions.

COMMISSIONER ROGERS: So how do you see
controlling this process? I mean, it looks almost
hopeless.from that point of view.

DOCTOR MOLZ: Well, I don't think it's
hopeless. There are all types of models and the
question, I think, is to find the balance, the right
balance. To say what that is right now --

COMMISSIONER ROGERS: But aren't you going
to wind up by introducing essentially engineering
judgement to do that when all is said and done, just
on a higher level in a sense?

DOCTOR MOLZ: Yes. That is going to be
one of the conclusions that I mention.

COMMISSIONER ROGERS: Well, I'm sorry.

DOCTOR MOLZ: I guess I'm pointing in that

direction already.
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One area that is somewhat of an exception
to the extrapolation problem is the study of natural
analogs. Here we have systems, in some cases they're
very large, and so a large amount of radionuclides
were created naturally in the past. Oftentimes we're
dealing with thousands, tens of thousands, even
millions of years in some of the natural analogs, and
so the time period is there. The problem is that
they're not perfect analogs, but nevertheless they do
eliminate this extrapolation problem.

With careful measurement you can identify
what has happened over long periods of time and for
that reason the Committee believes that maximum use
should be made of natural analogs. We've had some
concern in our Subcommittee as to whether the natural
analog studies are moving along as rapidly as they
should. We don't have a strong feeling about that,
but we sense that here is some very useful information
and we should move quickly to make use of it.

COMMISSIONER ROGERS: Is there any
systematic way of looking for natural analogs? 1In
other words, are we just using what happens to have
turned up so far that people are aware of?

DOCTOR MOLZ: I think that so far we are

using what has turned up, and there are several fairly

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.

(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

63
well-known locations now.
COMMISSIONER ROGERS: Yes, I'm aware of
that.
DOCTOR MOLZ: I don't know if there is a

search going on, a planned search for more natural

analogs.

Do you know anything about that?

DOCTOR TURCOTTE: Ore deposits are the
natural place to 1look. Obviously, we're always

looking for ore deposits.

DOCTOR MOLZ: I think still they're
discovered sort of along the way, but I think we have
some good natural analogs. I'm thinking now of the
Pefia Blanca site as one of them and of course that is
being studied.

Again, getting back to the key technical
uncertainty approach, in order to further define some
of these the studies that are going on have been
broken down into six areas that I'm just going to
briefly mention.

Area number one is containment and a key
technical uncertainty there relates to corrosion.

Area two is all the questions relating to
the engineered system, exactly how this should be

designed and how it should be sealed, how it will
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respond to seismic events.

Pretty much, we think we have the
expertise to handle those kinds of problems, the
engineered system problems described under these two
areas. For one thing, you're dealing with a 300 to
1,000 year period rather than 10,000 years as a
minimum and those kinds of problems are things that we
have dealt with in the past, but not over that time
period.

The remaining four areas relate more to
the natural system.

Hydrology, and here I don't make an
exhaustive list but property measurement on a large
scale is an area that is very difficult to handle.

Climate change, we're aware now and have
become more aware over the last five years of the
potential for climate change. In my own opinion, we
don't know which way climate change is going to go in
the future or if it's going to go. It could get
warmer or it could get colder either way, so there's
a lot of uncertainty there. And again, when you see
a lot of uncertainty --

CHAIRMAN SELIN: Why do you say that? I
thought it was -- a fairly naive view, I thought the

idea was that we're coming into another ice age. 1Is
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that not so obvious?

DOCTOR MOLZ: You're thinking it will tend
to be colder?

CHAIRMAN SELIN: Right.

DOCTOR MOLZ: Well, I think in the climate
change area, as caused by greenhouse gas accumulation,
the view there is that things are going to get warmer
and that's where a lot of the recent information has
come about. Within that group there is == I'm
reasonably sure it's a minority of people that feel
that if we continue to warm the paradoxical effect
would be to flip us towards an ice age because it
seems like something like that's happened in the past.

Between various glaciations it gets warmer
and then something turns it around and you have
another glaciation and my personal opinion is that it
is the more 1likely scenario. Even if we do warm
greenhouse gases, the response of the climatic system
will be to switch to somehow absorb that and to make
the climate colder. That would have to be viewed as
speculative, but I think the point is we don't really
know.

COMMISSIONER REMICK: I've actually
recently read a report that shows a decline, an

increase from the 1800s going up, but in about the
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last 50 years indications going down in some areas.
So there is some documented evidence that perhaps
that's occurring, but I agree it's questionable.

DOCTOR MOLZ: And some very recent data
indicating climatic oscillations at the end of the
last glaciation, which again lends some support to
this flipping theory. By that, I mean that you had
very major changes in climate over a period of a few
years. The climate actually was unstable for a while
before it dropped into its current more stable phase
coming up to the present, but that's just to get an
idea of some of the problems of dealing with the
natural systemns.

Then we have geochemistry and absorption,
ion exchange. Questions are very important there, how
the temperature of the repository will affect the
chemistry. There haven't been too many experiments
studying that type of thing.

The geology relates to earthquakes and
tectonics that occur in the area and also volcanic
processes. For the first time, we're facing the study
of these kinds of things and then trying to anticipate
or project what may happen over an extended period of
time.

And then finally, the performance
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assessment part 1is supposed to bring all this
together.

Now what can the Committee say in a few
words that might be of some use in dealing with this
overall problem?

First of all, we might observe that the
iterative performance assessment philosophy seems to
make a lot of sense, that you keep trying to assess.
You identify more Key uncertainties. You do more
research. You try to assess again. That has a nice
long-term stability to it and we think that is a good
approach.

Given the advances that we're having in
molecular biology and genetics, we think there's a
good chance that small releases of radionuclides won't
be of much concern in the future. And by that, we
mean 100, 500 years, something early in the lifetime
of the repository. There's a good possibility that
current concerns of small exposures to radiation are
way over-blown and our ability to deal with these
problems are increasing, so the Committee suspects
that this will not be a major future concern. It's
more important to eliminate possible blunders in the
whole deal.

I can also observe that a 1lot of our
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current concern relates to small slow movement of
radionuclides, releases that woﬁld probably be small
and slow, many, many hundreds or thousands of years in
the future. It may be that that will not be a lohg-
term concern.

It's likely that the mathematical modeling
approach is not going to be able to give the kind of
objective answers that people would like to have and
that we'll end up evaluating the natural system and to
some extent the engineered system based on engineering
judgement. What implications that has for licensing
is not at all certain, but it may be that it could
move the NRC towards considering shorter-term
licensing rather than one 1licensing for the entire
10,000 year period or whatever that ends up being. We
could change opinion in this area as these models that
people are attempting to use evolve, but, given the
uncertainties, trying to be objective with the
computer model, I'm not sure that that will provide
the kind of information everyone will agree on anyway.

If we had to identify one most serious
concern relating to a repository, it would be the
potential for direct volcanic disruption. That would
be an example of a blunder. You'd almost want to do

anything rather than have something like that occur.
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One other concern, I don't think we've
studied this in any depth, but a lot of studies I've
read about the operations of things that are
potentially dangerous, and you're looking for possible
or probable failure mechanisms, it relates to human
intrusion. That's another thing that I think has to
be considered carefully. If you had a war sometime in
the future, somebody might want to bomb your
repository. Certainly, Saddam Hussein torched the oil
fields. We didn't think about that when we built the
oil fields. I don't think there was a lot of thought
about it, but those kinds of things in many cases have
higher probabilities than some of the natural types of
disaster.

As far as the existing research progran is
concerned, we feel that it's balanced. It certainly
recognizes the basic problems. The context within
which the research is being planned, and there's been
a lot of attention given to that in the last year,
seems quite logical to us.

The right questions are being asked and I
think discussed in our meetings and we don't see major
problems with program management. We seem to have
open discussions. Nothing seems to be out of bounds

as far as a topic for discussion in our meetings.
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People seem to be frank and open. So I see a
difficult problem, but I don't see any major
reorganizations or even minor ones, I would say, that
are needed in order to handle it.

I might Jjust mention some of the
environment within which the research is being done
that adds some difficulty. Often the research is
driven by regulations and so if regulations change
programs can suddenly be changed, extremely difficult
to anticipate what to do in something like that. And
of course, in our society there's a tremendous amount
of controversy and misunderstanding mixed together
concerning this whole question. That also makes the
research difficult because people are emotional about
results.

So that more or 1less completes mnmy
introduction.

CHATIRMAN SELIN: Professor Molz, perhaps
it's your extraordinary candor, but I had the
impression, not when you were talking about the
importance of blunders and some of the common sense
ones, but getting to the more technical points that it
could almost have easily come out the other way in a
lot of these questions, whether the earth is getting

warmer or colder, whether -- is your Subcommittee
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pretty much of one mind on these questions or if
somebody else had given the presentation would it have
come out quite differently?

DOCTOR MOLZ: It's a controversial
subject. The experts disagree. The greenhouse effect
people are very focused on warming and having that be
a major problem. The reason I bring it up is that, if
you were going to put some kind of climatic boundary
conditions on your models to try to determine how the
system is going to respond to the radionuclide
releases, which one do you pick?

DOCTOR ISBIN: Was your question directed
to whether another member of the Subcommittee giving
the same report, is that what you asked?

CHAIRMAN SELIN: Yes. Not on the sort of -
general '“program is well-run," but some of the
technical points you were making. Is there
controversy within the Subcommittee as to whether
temperatures are going up or down or do you --

DOCTOR ISBIN: This has not been a factor.
We have reviewed with Research what efforts they have
on climatic changes. We have not placed any personal
interpretations on that information or personal
interpretations on the outcome of some of these very

complex problems.
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We've tried to recognize, as Fred has
indicated, that the iterative performance assessment
is a 1long process. It's a complex process. It
requires extreme care, and this is where the Committee
is trying to focus its attention on just how this is
being done.

CHAIRMAN SELIN: This is illuminating. It
turns out I know even less than I thought I Xknew.

DOCTOR MOLZ: Well, we do. We all do.

COMMISSIONER ROGERS: I wonder if vyou
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