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PROCEEDINGS
[(8:30 a.m.]
MR. MORRISON: I would like to call the Nuclear
Safety Research Review Committee to order. As you are

aware, we operate under the provisions of the Federal

Advisory Committee Act. This meeting has been duly noticed

in the Federal Register. It is opening to the public. I
would say, if any public member wishes to make a comment,
please coordinate it through George Sege, our Federal
Official here, so that we may have the appropriate
particular~ -‘round your comment before it is given.

With that, I would like to move on to the agenda,
which I assume all of our members have received. I
appreciate everyone showing up bright and early this
morning. Especially I would like to welcome our newest
member, Bob Hatcher. We are pleased you could join us, Bob.

think you are well known to the Committee members with

your activities in the field of nuclear power.

MR. BURSTEIN: I am surprised you are letting down
the mission requirements.

[(Laughter.]

MR. HATCHER: Notice where he is sitting.

[Laughter.]

MR. HATCHER: I can see that. There is a large

csmotic gradient between solid and liquid.
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MR. MORRISON: Well, I hope you will be his mentor
during this meeting and make sure that things happen
appropriately.

With that, I would like to turn the meeting over
to Eric Beckjord for a few opening remarks.

MR. BECKJORD: Well, I want to join Dave Morrison
in welcoming Bob Hatcher. It is a great pleasure. I am
glad to see'you. It has been some time in the making. We
are delighted that you are here.

We have a ceremonial occasion to observe, but we
are going to await the arrival of the photographer for that
purpose. So, I will pass on for the moment now.

As you know, the term of Committee members is twec
years, for a total of three terms, making six. And we have
a -- several of your members will be leaving the Committee
this year. Our Chairman for these four years now, Dr. David
Morrison, is one of those who will be leaving the Committee.
I want to come back to that, a2s I say, when the photographer
arrives.

We do have the matter of a new Chairman. Dave and
I have conferred on that, and we have -- we are propesing to
you that Ed Kintner will serve as Chairman, beginning with
the meeting in -- the next full meeting which, have we
scheduled? We will be scheduling that in June. We are

proposing that Ed Kintner become the Chairman effective as
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1 of that meeting. Ed has served with this Committee a number
. 2 of years. I certainly look forward to his chairmanship of |
3 this Committee. I think it will be a very interesting time.
4 Is there anything that you would like to add?
5 MR. MORRISON: The only thing I would add to that |
6 is we have had some good discussions with Ed, and I think |
7 that he will make a very good Chairman, and quite an easy |
8 transition for this particular committee. I have been very |
9 pleased to serve as Chairman for the last four years. I
10 think a lot of credit to the Committee and its operations
11 goes back to Neil Todreas, our first Chairman, who really
12 got. us started in the right direction. 8o, I think, Ed, it
13 may be up to you to fill the shoes more of Neil who got us
. 14 started right and carry us on into the future, than what I J
| 15 did as a caretaker in between.
16 But, getting back to the next meeting, Gecrge will
17 be surveyiny each of the members to see what availabilities |
18 there are in May and June. We want to try to get this ]
19 scheduled as soon as possible, since the Commission did ask 1
20 us a couple of months ago to meet with them again. 1In fact, i
21 if my memory was correct, we had a date scheduled in ;
22 November which would have been very difficult for us to make
23 at the time it was scheduled. Unfortunately, because of |
24 other commitments, the Commission had to postpone that
25 meeting, and they decided that they would then meet the next
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1 time after this meeting that we set on. So, we will be
. 2 planning to meet with them in May or June, whenever our next
3 meeting is scheduled.
4 I would say, unless something comes up in our
5 discussions of the Subcommittee reports, and that there are
6 some real burning issues that need to be addressed between
7 now and then, that the next full Committee meeting would be
8 the next activity of this Committee. Now, we can defer that
9 obviouely until we find ocut what the Subcommittee reports
10 have uncovered and whether there is anything that needs to
11 be addressed by a Subcommittee. But, having read the drafts
12 of the Subcommittee reports, I didn't feel that there were
13 any open issues that were that timely that couldn't wait
. 14 until the next Committee meeting. So, that w..l be an item 1
15 we want to cover later in the day as we go along here,
16 I think that's all of the items I had. |
17 MR. BECKJORD: Ed?
18 MR. KINTNER: 1 would like to say a few words. i
19 George called me and said what I would say if I were asked - j
20 - what would be my reaction. The first one is fear. |
21 Dealing with this bunch of curmudgeons, Burstein and Isbin ;
22 and others, would lead to frighten anybody I would think, |
23 trying to get some kind of sense out of it. Second part of |
24 the fear is that, as I think everybody knows, and we have
25 talked about it before, this program is entering into -- is
. ANN RILEY & ASSOCIATES, LTD.
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already in the beginning of a very very difficult time
period for it -- the question of funding, the question of
the resources -- personnel resources, and so forth, the
question of the declining, as I see it, the declining
forecast for nu-‘lear power generated, the continued
pressures in the industry to loock for cheaper ways to
generate electricity and sc on are going to make for a very
interesting part to lock forward to.

I was reminded of a story that Abraham Lincoln
said. Somebody was being carried out of town, tarred and
feathered on a pole, and he was asked how he felt. He said,
well, he would feel pretty bad, except for the honor of the
thing. 8o, that is the way this is. It is an honor sort
of to follow Todreas and Morrison in the job. Also, it is
something of an honor because I really do think the
Committee has an important role to play. It is a very very
difficult role It has, on the one hand, to maintain an
independence of thought and action, as compared to the
Department and the Division, but it also has a role -- it
has to be a role of support -- to try to do whatever it can,
whatever it says, in whatever arena that really does
strengthen the final product of the division.

I might say one cther thing wh' :h really bears on
this and it ocne of the rv urie I was willing to serve on the

Committee, and one of the reasons -- I have got to say, 1
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8
didn't ask for this job. I did get a little arm-twist‘ig on
it. I have been promised to be relieved as soon as
possible.

One of the reasons I agreed to do it is that I am
absolutely firmly convinced that the answer to the problems
of nuclear energy, whether it is the public -- the fear of
radiation, the way we design and engineer plints, the way we
operate them, the heart and soul of all that is eventually
research -- that is to say, this is a field in which we
don't know all of the answers by any means yet. We guess at
them. We take steps that we hope mean for a safe operation.
But, in the end, the only way that these things are going to
be rationalized is by research -- by hard, tough, objective
research. The only people who are doing much of it, at
least in this country anymore is this division in the NRC.
The industry is not doing much and not very many other
sources of funds or even interest in doing research of any
significance. Sco, what this Committee does to assist the
division in making an effective and pertinent research
program, I think, to the degree it can do it, is important.
And, to the degree that the Committee can help and that I
can help in any way as Chairman, we will .o it.

MR. BECKJORD: Thank you, Ed. We are delighted
that you ar- stepping up to this job, and looking forward to

working with you on the Committee in this time ahead.
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Let's see, do you have any comments on the agenda
that you would like to make?

MR. MORRISON: Yes. I would like to make just a
couple of comments on the agenda, as I thiik everyone has
seen the agenda. We will spend whatever time is necessary
today, reviewing the Subcommittee reports and the
deliberations that follow these things, so that we can
hopefully adopt the Subcommittee reports on behalf of the
Commitiee and transmit them into Eric.

Late this afterncon I want tc start a discussion
of how we should approach responding to the questions that
the Commission raised to us when we had our meeting with
them this past year. It is not my intention this afternoon
to develop the answers to the guestions, more to make sure
that we understand what issues we ought to bring up and how
we should approach those guestions. So, then tomorrow we
can lock at the individual items that were raised by the
Commission and try to rea~!. some sort of a Committee
consensus on our thoughts and feelings about these, if not
the answers to the specific questions that were raised in
the staff memorandum to us.

One of the things that I think will be of very
good input to this is the letter that Eric sent to us, I
believe it was in December -- December 30 letter which I

hope everyone has that with the attachments. 1If not, we
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1 want to make sure that you have got it. It is a resporse to
. 2 our July 7 and 8 Committee Report. Did everyocne get this
3 letter with the attachments?
4 MR. TODREAS: No. We have copies available for 5
5 those of us who didn't get them or who left them at home.
6 George, would you see that that happens?
7 MR. BURSTEIN: I “hink there are a lot of the same
8 topice that were covered here. i
9 MR. MORRISON: In fact, we raised them at our |
10 meeting and Eric has responded to them and there is some |
11 very good back-up information that I think will guide our i
12 discussion both this afternoon and tomorrow. f
13 MR. BURSTEIN: Along with the staff requirements j
. 14 memorandum of July -- 1
15 MR. MORRISON: Okay. ;
16 MR. BURSTEIN: -- if that would be convenient. |
17 MR. MORRISON: Given that it is a fairly open !
18 meeting, we haven't planned a lot of staff presentations at i
19 least in detail. 1I have asked George to structure the %
20 agenda such that we, as a Committee, could spend more time }
21 than we normally do in discussion and less time than we i
22 normally do in listening to staff presentations, which I J
23 think is essential for us to have a meeting of that type to l
24 be able to address the questions. 1If we finish early ‘
25 tomorrow, we can leave early. If not, why, we will go to 1
1
|
l
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the scheduled 4:15 adjournment time.

Eric, did you --

MR. BURSTEIN: Ladies and gentlemen, we ought to
pay attention.

MR. MORRISON: It is a new management technique.
Do you have any other comments at this time, Eric?

MR. BECKJORD: Only when the photographer comes.

MR. MORRISON: All right. Well, we will bring him
and get back to the other item.

Let's turn to the Advanced Reactor Subcommittee
Report. Neil, I will ask you to lead the discussion on that
report, if you would, please.

MR. TODREAS: The first thing I wanted to clarify
is, if people have had a chance to read over it, I just
received a copy myself two days ago from the end of the
chain, after I released it. Apparently, although it was
released before Christmas, because of the holidays and the
fact I didn't communicate with you directly, it took awhile
before it got mailed to the members. So, I am not sure how
long they have had it in their hands, and whether they have
had a chance each one to read through it thoroughly. That
would dictate in a sense how to conduct the discussion.

MR. MORRISON: I apologize for that. I gave it to
my secretary shortly after you gave it to me, so I didn't

look and see that it was the fifth of January that was the
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| date she sent it out.
’ . 2 MR. BURSTEIN: 1Is this the one dated December 21, :
| 3 Neil? §
i 4 MR. TODREAS: Yes. And it's -- it has got the ;
i 5 heating Subcommittee-approved version submitted for Full |
| 6 Committee endorsement at this meeting. f
’ 7 What I would propose to do is just remind you of
[ 8 the headings in this report and to let you know of relevant
: ] activities that have transpired sense the December 21st
10 draft, which in this area a few cases exist. And then we E
2% can just go on to a discussion of the pointe you bring up. ;
; 12 I will not review the essence of the text, since I presume :
| ,
13 you have read -- you will have had a chance, or you have ;
. 14 vead through this as I am talking. E
15 On page two, the beiler plate is over and we start |
16 with the substance. There is a heading at the top of page |
| 17 two with an overall perspective regarding the completeness :
18 of research activities for advanced reactors. We explored :
; 19 that through the discussion ard we found the need, in |
‘ 20 several areas, for the NRC staff to clearly state the
‘ 21 position. The position typically is that there is a
22 technical basis sufficient, such that no research is needed.
| 23 But, we wanted to staff to take their position, defend it |
i 24 and do so in a disciplined way that backed up and confirmed
T 25 the discussions that were presented to us at the meeting.
;
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The second hearing deals with thermal hydraulics
analysis. It is particularly focused on the RELAPS, mod
three. The first activity in the first activity in this
whole area the Subcommittee dealt with was the idea of
mounting a test facility -- getting that approved, getting
that under construction, getting that started. That was the
whole activity associated with ROSA. That went on -- it was
about two years ago now. The Subcommittee was influential
in that activity. The ACRS had a position, the staff,
through RES and its director had a position, the various
commissioners who were involved. Finally, the whole thing
was resolved and ROSA was launched.

The whole idea of ROSA is to get data to confirm a
code so that the Code can be used to be effectively the
basis in the certification process. So, now the focus
shifted to the adequacy of the technical activities at INEL
and the technical capabilities at RES tc execute this really
key code development.

And, as the text refers tc, there are two types of
problems. There is a real problem associated with direction
and effectiveness of technical capability being applied to
the job. Then there is another problem associated with
getting a constructive interaction among the various
organizations that are both doing and overseeing this

activity. And, in both cases, there was a need for action.
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The request for action is written in the report.

Subsequent to this meeting, and, in a sense, as an
outgrowth of the meeting, because Eric was at the meeting
and we had a rather full discussion, within the NRC, there
was a task force set up to bring focus and a thrust to try
to accelerate resolution of both types of issues I talked
about -- one bringing enhanced technical capability on the
job and two, trying to smooth the interactions, make them
constructive among the oversight groups.

There was an ACRS meeting in early January that
was a focal point where the contractors and RES were to
present their status to a technical review group and, in a
sense, that could be a watershed on reestablishing a good,
firm, mutually-supportive interaction and model for progress
for the future. 1I was going to attend that meeting and I
was not able to make it because of weather. In our
discussion we might wind up hearing maybe from Eric on both
the task force and the latest meeting interaction, to see
whether that has an effect on our report.

That brings us go page four at the top. We did
because we had Spence, we had Sol, we had Tom Boulette, we
did get into engineering materials and components issues.
We went through those. The result was generally as I had
indicated. It didn't appear that research was necessary,

but it did appear that position statements were desirable.
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there was on exception, and that had to do with check valve
reliability. On that, we asked for and are awaiting the RES
position.

At the bottom of pr : four is a reference teo two
topics that have come up at previous Committee meetings,
such as reliability of passive safety systems, and second is
modular construction.

On the first, an NRC study that was underway at
Sandia was terminated upon their close review, based on our
questioning of the utility of that activity. There is a
workshop that -- preparations for that have been going on.
This will be held at Brookhaven, conduct=d by Brookhaven. I
gather at Themis' suggestion, and he has been a part of
this, the person who is organizing the workshop, Youngblood,
has been in touch with me and made me aware of their efforts
and their focus to try to set up the workshop. So, in terms
of my service as Committee Chairman, I am trying to be
supportive to him and give him the benefit of the history of
our interaction. But, in no way are we dictating the scope
of this workshop. It is the NRC's workshop. The benefits
of that workshop need to be carefully considered, in context
with the program for that. But, I know there is attention
being paid to it. I don't know yet how well this will all
come out, because it is a tough topic.

On modular construction, we were not brought up-
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to-date on the resolution of our last comment that's here.

I don't think that is a particularly difficult issue, but we
would like to close the door and remind the staff that when
we have gone through items in there on our list, we would
like to close them all out.

Then finally, on the severe accident issues for
advanced reactors, because of Herb's participation in our
meeting and his prior meeting with the Severe Accident
Subcommittee, I think we were able to have a very smooth
interface of the total Committee's activities relative to
oversight of severe accident issues. That interface, in
terms of this Advanced Reactor Subcommittee met. There were
presentations at our meeting that were focused on the severe
accident area specifically as it impacted advanced reactors.

We went over this. We had I think very good
presentations from Brian on this area and Farouk. And it
was made clear to us the design features of these reactors
and then the logic for what phenomena would be important and
how the NRC was mounting efforts to go down the line and
pursue these design features.

So, page five which concludes the report on this
subject, is basically a summary of this. While it doesn't
have the words, it says everything loocks okay. That is the
summary of the report.

MR. MORRISON: All right. Thank you, Neil, for
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the summary. I would like to do two things. One, we will
break to take care of the other housekeeping items. While
we are breaking, if the other members of the Subcommittee
would like to think about any comments they want to make, I
think we should come back issue by issue, Neil, and try to
reach closure on each of the individual of the fire issues
you raised. Let's break now for the presentation. We will
go off the record.

[Whereupon, the Committee conducted an awards
presentation, held off the record.)

MR. MORRISON: Let's reconvene the meeting then
and deal with the report by the Advanced Reactor
Subcommittee. Why don't we get into the first topic on the
overall perspective with regard to what is the completeness
of the research activities? 1 assume by your remarks, Neil,
that there was a fair discussion of this at the meeting, but
you felt that the staff wasn't the one that was articulating
the position, that it was the Committee that was doing that?

MR. TODREAS: No. They were articulating the
position; but they weren't leading the discussion relative
to questions in these areas. Let me say it has been
particularly focused on materials and components issues.

And we had a number of questions, positions -- guestions as
to what the positions were. So, we were driving the

questions. We would finish one and another one would come
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up. While we went through them all, we would like -- I
guess it is Larry -- Larry is ready to respond gquickly here.
But, we wanted Larry, through Eric's office, to draw up and
be explicit on the position through a number of these
activities.

MR. SHAD: That was resulting from the meeting in
Boston?

MR. TODREAS: Yes.

MR. SHAD: I think Chuck Serpan was there. I
wasn't there.

MR. TODREAS: That's correct.

MR. SHAD: Yes. I would like to make some
comments on this paragraph here. 1In the engineering area,
most of these coperating reactor research and license renewal
research, they are applicable to advanced reactors. We only
initiate advanced reactor research when the designs are
sufficiently different or the current research is not
sufficient. BSo, we have quite a lot of research in the
Advanced I&C area, such as a lock at the effect of EMI,
radio frequency and smoke, et cetera. And also we have a
lot of research in the structural design and construction
area which are quite different from current reactors. Some
of the examples are modular construction, experience space,
seismic design, the new proposed criteria for piping design.

So, altogether, we have about a total of $3.5 million in the
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engineering area.

In the material area that you asked, like fatigue,
50A Class 3 Steel, AGN reactor internals, the reason we
don't have research in this area is because we have
sufficient research in the operator reactor area. All of
the work in the operator reactor area are applicable to
advanced reactors.

MR. TODREAS: What I would just suggest then in

response -- this is -- this and the paragraph later
basically question -- asking you to document that. I am
sure -- and if I speak a little to emphasize a position I

know Sol particularly holds, I am sure we are not trying to
stimulate new research in areas of this sort, particularly
when you feel and can lay out very clearly that what is
existing, what is going on is sufficient.

MR. SHAD: Yes.

MR. TODREAS: That would be fine. This just
reflects part of the ongoing dialogue. But, it might be
useful -- for example, you did say in the structural design
area you do have research going on.

MR. SHAD: Yes.

MR. TODREAS: That is precbably, in retrospect now,
the research we should have reviewed --

MR. SHAD: Yes.

MR. TODREAS: -- at the time. Now, I would say on
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the modular area, you guys dropped the ball, because we had
raised it. That was an open area, and you guys should have
come back to us on it.

On the seismic area, I think collectively somehow
we should have gotten together with you and realized that it
was new, interesting research and we should go on and look
at it. But, we can do that on the naxt round, if you
respond and tell us on this.

MR. SHAD: Yes. If you remember, just before the
meeting I think you and I were on the phone and I said this
one mostly is Brian Sheron's program. Mayb> we can do it in
January or February -- we can give you a more detailed
briefing about the programs.

MR. TODRFAS: That's right.

MR. SHAD: So, at this Boston meeting, we really -~
= I just sent --

MR. TODREAS: Yes, we held it to one day.

MR. SHAD: We didn't have sufficient time to do it
in Boston, so I suggest we do it sometime this year.

MR. KINTNER: It doesn't talk to seismic at all,
does it?

MR. SHAD: In the Boston meeting nothing was
covered in seismic or in some of the other design or code
areas. BSo, I think we need a separate meeting on this.

MR. TODREAS: Larry, I remember now did bring it
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up. At the time, it didn't sound like I guess to Spence and
myself as hot a topic for discussion as trying to pin down
the status of these other things.

MR. SHAD: Right.

MR. TODREAS: Maybe in retrospect, we need a half
an hour update on seismic, maybe even sometime over the next
days.

MR. SHAD: Yes. We have one very hot issue -- so
called industry propcsed criteria for piping design. They
want to change the ASME code, and they have some problems.
We can give you a briefing on this. This is a very -- it is
going to be a very hot area.

MR. TODREAS: Okay. The seismic issue though that
I remember very well that we had brougnt up in I think the
Committee as a whole is we have been very interested in your
efforts to try to close on these criteria between the EPRI
and the Livermore.

MR. SHAD: That is doing very well. That should
be finishing September/October of this year. We have a
project together with industry, DOE, EPRI, NRC. We are well
on the way. I think the project will be closed some time in
September and October. Hopefully the issue will be closed
too.

MR. MORRISON: 8Sol?

MR. BURSTEIN: I think Neil has characterized my
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concerns, as well as other members of this Committee very
well, in the serse that nobody here that I know about is
seeking expansion of the research effort. We are seeking to
-- I think the word was closure that so many people dislike
on a number of areas. Yet when we discussed these items the
concern is what is the basis for saying we now have encugh
information or it is being carried out somewhere else?

Now, in the Advanced Reactors group, we have
certain very sensitive things that are unique to advanced
reactors. While we talked about check valves, for example,
as being a nuclear plant disease, the low differential
pressures that concern us are probably applicable only in
certain advanced reactor locations. That is why, in that
instance, it becomes a matter for this Subcommittee and not
one tor maybe some other jurisdictions. 8o, you have a
problem of helping us designate the areas where work on
let's say these check valves or aging or something else is
generically being conducted. And we talked about this in
the Aging Subcommittee meeting. For example, aging begins
on day one and we have identified no new areas. Still, we
are talking about a 60-year license for the advanced
reactors, and that may imply some differences unique to this
particular area that might not be applicable elsewhere.

Let me call your attention, if I may -- this is an

inside discussion that members of the Advanced Reactor
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Subcommittee have had -- to the top of page four, where the
top half of that page is devoted to the same subject that
the last sentence on the first paragraph, page two discusses
-- and to see if you have any difficulties in the light of
this discussion with anything that is said. If I may, Mr.
Chairman, there are some words here that ask, the staff to
do things. I just wonder whether, in the light of what we
have said, that presents you with any particular concerns?

MR. SHAD: On page four, I am reading right now,
really, I have no problem with here. But, all of these area
-- we do have research for operating reactors and license
renewal that are applicable to advanced reactors. As you
say, we don't want to reopen a new program just because of
advanced reactor. There is some new research in the
operating reactor. For instance, this SAS508 Class 3 steel -
- we have a program on this. Fatigue -- we have a program
on this, and they are applicable for 60 years. We have --
all of the programs we did right now -- we extend it to 60
years. So, whatever the age of the program, it is good for
60 years and it is also good for advanced reactors. The
reactor internals -- the so-called radiation assisted
intergranule stress cracking, we are programming this. They
are applicable for advanced reactor. So, all of these
programs - except check valve -- we do have a new program,

because that is different, as you said. Small differential
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pressure, we have a new program on this. All of the other
programs -- we have programs in the operating reactors and
licensure, and they are applicable to advanced reactors.
But, in the structural area --

MR. BURSTEIN: May I ask, in this context, Mr.
Chairman? There are places in the budgets where dollars may
aspear let's say for fatigue, and I don't know whether they
appear under an advanced reactor umbrella or under some
other generic heading and whether that influences where we
might be discuesing the technical features of these specific
items.

MR. SHAD: The fatigue does not appear in advanced
reactor project. It appears in open reactor project,
because we don't need additional -- as you said, and we
agree with you, we will not do any advanced reactor research
unless there is sufficient difference in design criteria.

MR. BURSTEIN: I hope this discussion has helped.
It has certainly helped me, and I hope it has helped the
other members of the Committee understand the differences
between what we were addressing I think, Neil, specifically,
and the answers we were getting.

MR. MURRISON: As I am hearing this, and
certainly, the record itself will help clarify it, I would
just question whether we need anymore words in this text.

Because the sentence that comes through in a very blunt
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manner is, "at this time..." -- which indeed is a

qualification -- "...no addition topics for research
applicable to advanced reactors were identified by the
Subcommittee, and no additional research has been identified
by NRR or RES." I accept the Subcommittee's intention that
we don't want to identify necessarily anymore research. On
the other hand, it seems to me, when you put that in a
different context, it sets the level of expectation by the
industry, as well as the regulatory guidance that may come
out of the research program, with regard to advanced
reactors. It is besically a very bold statement. It says
we know enough, or that there aren't any major issues that
we need to reopen or address further. 1I just want to make
sure that we, as a Committee, feel comfortable about such a

bold statement?

MR. BURSTEIN: Excuse me. Are You suggesting we
add the words "at this time?"

MR. MORRISON: Well, you have "at this time" in
there now. Is that sufficient qualification so that, if
something comes up two months from now, we don't feel
embarrassed?

MR. ISBIN: I think that is absolutely correct.

MR. KINTNER: Could I talk about the question --
it is perhaps premature, but, in looking at it from another

perspective, it may not. I think the discussion we have had
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so far leads up to this. These plants, the evolutionary, as
well as the passive plants, are sufficiently different from
present ones in systems designs, not -- the technology is
supposed to be the same, the materials and the heat transfer
coefficients and so forth, so that no question would arise
from those fundamentals. But, the systems are 30 much
different that I would, on my own, want to have a very
thorough preliminary set of tests -- tests, not just check
out whether this pump runs, tests of all of the codes and
considerations that go into the design before 1 would want
to take that plant critical.

And the gquestion of what those tests are I would
presume would come up some time in ITAAC and so forth, is a
long way off, maybe never, if nobody builds one in the
United States. But, the question of what those tests --
those pre-operational tests on a fr.2l plant would be could
in fact color the testing you do on ROSA and so forth. The
question I raise is whether somebody shouldn't be thinking
about that in some small way and relate that back to what
testing is going on in all of the shorter-term timeframe?
Do you understand what I am saying, Neil?

MR. TODREAS: The reason I am having trouble is
the testing you are talking about is rendor -required
testing. And you are saying the results of that will

feedktack to research needs?
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MR. KINTNER: VYes. Let me tell you, the vendors
are not going to do it to the degree it ought to be done
unless somebody on the regulatory side says we need this tu
confirm. They are going to say we know all that, we will
just go ahead and start it up and run.

I go back to Mark I. We built a full-scale plant,
non-radicactive at Bettis, and ran all of those hydraulic
tests of all kinds, including a core -- represented the Mark
I core, to get a full understanding of all these issues
before we went critical on Mark I. I don't know that this
has to be -- nobody wants to build a prototype; but,
thinking about what preliminary tests you do beyond what --
this come back, to some degree, to my own distrust of codes.
I mean, you can write codes, and you can test them at Oregon
State and ROSA and so forth. If you are going to take a
reactor to power and run it for 60 years on the basis of
that without testing it in full size in the actual machine,
I guess my question is, I wouldn't. If you wouldn't, then
maybe that colors what you would do in the meantime with the
shorter-term testing program. Do you understand now?

It is awfully early -- or maybe .t isn't early --
to think about it.

MR. BURSTEIN: Excuse me. We are getting into a
discussion about what an owner might do and the risks that

any enterprise might possess, versus the analysis and the
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experiments that are necessary to verify a regulatory

approval environment. I think there are two different
animals, if I may say so.

I might be willing to take the risk of running a
reactor, without having a full-scale test, as long as there
are a bunch of other reactors out there that have already
been run. That is the case. Now, when we start talking
about systems, I am not sure I know what you mean. But,
certainly, we have argued long and hard about the system
experiments that are being run at this time at ROSA, at
Argonne, at other places, tc verify the codes and the
analysis.

Now, to mock-up a full-scale SBWR system might be
something that General Electric and Northern States Power
might want to do together, but is that essential for
licensing?

MR. KINTNER: No. I am talking about a series of
tests on the first machine that you intend to run as a power
reactor. Preliminary --

MR. BURSTEIN: . don't thin¥ ~ ¢ is in the nature
of regulatory research. I think th..* 1 (n the nature of a
commercial relationship.

MR. KINTNER: Right. But, I will say two things.
One, thinking about what those tests would be should

presumably make some coloration of the research progra.a that
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is research, and, secondly, unless somebody thinks about it,
it ain't going to be done as well as it ought to be done. I
think the regulator is going to have to press the industry
to do it and do it right.

Sol, the reason that I am so sensitive to this is
that I have tried very hard in that arena to get people to
think about this and actually to recognize that they are
going to have a full-scale prototype so far as the machine
is concerned, to do these tests, and nobody give a damn. I
mean, they are going to depend on RELAPS or its equivalent
in other areas. I don't think that is enough. 8o, and you
are right, there is a difference. All I am suggesting is
some thought might color the way these people loock at the
*est program that they want run on their test machines.

MR. MOLZ: Well, I am certainly far from an expert
in any of these areas. But, wher-~ver anybody mentions
relying on a code to do any kind of a test that people think
needs to be done, I really get shivers about that. I am not
high on code evaluations of real world things. So, a lot of
what you say makes sense.

MR. TODREAS: What I am trying to figure out is on
this top paragraph where are we going. Dave, you raise a
question is it a sufficient caveat to say at this time the -
- as I think about the real exception is when you talk about

advanced reactors we are only talking about what is in the

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950



11
12
13
14
15

16

20
21
22
23
24
25

30

purview of this Committee. There is certainly a lot more
research needed in the I&C through that other Committee.
So, somehow this sentence has got to refer to Ed's other
Committee. Then this second point, while I understand what
Ed said and agree with what Fred said, I am not sure what to
do with it in the context of this paragraph, unless -- other
than to take it as a general warning, which I think that "“at
this time" means just at this time. I can envision six
months down the road we are going to find new research.
And, if somebody thinks the finding of new research and the
desire to launch it will be impeded by a sentence like this
because it will be misread and misinterpreted by others,
then we ought to do some surgery on it, because the door is
certainly not closed forever. Forever I think means
probably starting in June we will start to find stuff.

MR. SHAD: We do have new research right now, that
is what you describe here.

MR. ISBIN: I am sorry. Would you repeat that?

MR. SHAD: We do have other advanced reactor
research other than what you described here. As 1I said, a
lot of seismic research -- you see, I don't know whether you
are familiar with advanced reactor cooperating in a first of
a kind during -- before the ITAAC has established the first
of a kind during -- they have four topics. Two topics are

in the seismic area. One topic is the new proposed criteria
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for piping design and the seismic loading. The other topic
is experience-based seismic qualification. So, the industry
will spend a hundred million dollars on these four subjects
in this area. And we do have programs in these areas.

MR. TODREAS: The way you have got to read this
paragraph, Larry, is you have got a research program. We
went in the meeting and started asking all kinds of
questions about design features and things like that. As a
result of all of those questions, nobody decided hey, there
is a gap and we need a new research program to close it.
That is what that paragraph says.

MR. SHAD: Yes, I know. But, the thing is that we
have only one person there. 1 thought that meeting was not
talk -- only talked about the reason we only had one person
there -- about the subject would be covered in February or
October or September.

MR. TODREAS: Well, ckay. I understand that.

Even that one person was able to answer all of our
questions, along with Brian in particular. They were able
to answer all the questions and close off any indication
tnat hey, this Subcommittee has come up with some holes in
the program, and you guys ought to go back and launch a new
research program. If you had five you couldn't have done it

better.

MR. MORRISON: I think perhaps the surgery, Neil,
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might be to tie it back to the second sentence in your
letter -- that the agenda covered simply the thermal
hydraulic engineeriny materials and components, passive
safety -- passive system reliability and spare accident
issues. If we could find a set of words to lead us back
there, I -- I like the conclusion that you reached, but I
just want to make sure that we have k2pt ourselves
reasonably covered by this.

MR. TODREAS: What I would propose is during the
day let me do the surgery, and we come to a final
ratification of that point later.

MR. MORRISON: Fine. I think tha. would be quite
appropriate. Well, why don't we look at the thermal
hydraulic analysis capability and the issues that the
Subcommittee addressed there. Do the members of the
Subcommittee have any additional comments besides what Neil
has presented?

[No response.]

MR. MORRISON: Neil, as you went over this
particular section of the report, you noted the formation of
a task force within the NRC at the ACRS meeting. Did anyone
attend the ACRS meeting? Does that shed any light on the
subiject?

MR. TODREAS: No. 1 was supposed to -- as I said,

supposed to go, but I didn't get there.
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MR. MORRISON: Herb, were you able to attend that?

MR. ISBIN: No one invited me.

MR. MORRISON: No one invited you? All right.

So, we have no insights from that. Eric, do you or any of
the staff want to comment on the task force, just to give us
an insight of where that is and where it is going?

MR. BECKJORD: Yes We have just -- I received
the task force letter last week. I don't have a copy of it
with me. We can have one for the meeting tomorrow. Brian,
would you summarize the -- gince you are a member of the
task force, I think you can give us the best summary of the
conclusions.

MR. SHERON: Well, what the task force did is we
interviewed a number of let me say experts and knowledgeable
pecple in this area. Professor Todreas was one in this
area. We also interviewed the thermal hydraulic consultants
which are Professor Hassan from Texas A&M, Professor
Mahaffey from Penn State, Professor Ransom from Purdue, and
Professor Peter Griffith from MIT. We also interviewed
Professor Catton, who is Chairman of the Thermal Hydraulic
Phenomena Subcommittee. We interviewed Professor Raratta
from Penn State -- the reason being that Professor Baratta
had spent six months at the NRC on a -- it is like a
sabbatical. Therefore, he had scme first-hand knowledge of

the capabilities of the staff and had attended some
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Subcommittee meetings -- ACRS Subcommittee meetings.

The upshot of all of these interviews -- and we
asked them a series of questions, with regard to such things
as how accurate do the codes need to be for the purposes
which the NRC is going to use them, and, in general, what
are your thoughts about the current efforts and where the
future is. I think there was a consensus almost with
everybody that one thing we need to do is make more use of
some of the expertise and talent at the universities in the
area -- thermal hydraulics. There needs to be a way in
which we can involve experts in various areas more directly
in the program and call upon those experts when necessary to
help us in terms of either defending the codes or whatever
before some of the oversight committees.

We also concluded, in general, that the staff
probably needed some enhancement in the technical area. We
noted that, with the addition of one individual, Mr. Joe
Kelly, to the staff, that we have started that process. We
-- the task group had recommended that perhaps two or three
more individuals of the same caliber of Mr. Kelly be added
to the Reactor and Plant Systems Branch Staff. That is
something I guess Mr. Beckjord will have to take up with the
powers that be in terms of staffing levels and sc forth.
But, basically, the upshot was that there is a general

enhancement that will be needed in this area if we are to
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maintain excellence, if you want to call it that, in the
thermal hydraulic area, as opposed to say just maintenance.
That is sort of, in a nutshell, what we concluded with the
task group.

The implementation of some of these
recommendations I had planned to address in my presentation
tomorrow merning on maintaining code expertise. I could do
that now if you want or I could just wait until tomorrow
morning and give you what our plan is in this area. And, if
you would like -- I was in attendance at the ACRS
Subcommittee meeting on January 4th and 5th -- if you would
like it summarized, I could try to give my impression, if
that would be helpful.

MR. MORRISON: Do you think that that would add
something?

MR. BECKJORD: Yes, I think it would. I would
like to say cne thing first, to explain a little bit more
about this task group on thermal hydraulics. It consisted
of -- there were three members, Ashok Thadani, of Nuclear
Reactor Regulation was the Chairman of the group, Brian was
a member, and Warren Minners was a member. Warren -- in
fact, this was Warren's last service to the office of
Research, because he retired at the beginning of January
after along career with the NRC.

The group met in December. It got under way in I

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950



10
11
12
13
14
15
16
17
18

1%

23
24

25

36

guess the first or earliest part of the second week in
December and completed its work by -- right after New Years.
I received the -- the formal report of the task group was
followed up by a few days. 1 received it last week.

The genesis of the group really came from a
conversation that I had with Neil in the middle of the fall
rejyarding the thermal hydraulics effort, in which -- in the
course of the conversation he expressed some concerns that
he had about that effort. He felt that, in particular, the
comments and criticism that the ACRS Subcommittee on Thermal
Hydraulics had made relative to the -- primarily to the
AP600 thermal hydraulics effort, but, to a lesser extent, on
the SBWR. And he felt -- his view was that we really needed
to take those criticisms seriously and deal with them in one
of two ways. One way would be to say, yes there is a
problem, w are going to -~ this is our definition of the
problem, and here is what we are going to do to fix it; or
al_ernatively, we could say we recognize the comment, but we
have concluded, for the following reasons, that tue code, as
the case may be or the correlation, whatever it is, is
considered adequate for these reasons and that it does not
have risk or cperational significance relative to the
design. So, I thought about that and talked with some of
our people and concluded finally that the best way for us to

approach it would be to have our own internal review of the
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effort for these two conceptual designs. So, I decided to
ask this group to undertake that review on a very quick
schedule and give their advice. I wanted the user office to
be centrally involved in this, and that is why I asked Dr.
Thadani to chair it.

They reviewed -- there were a number of questions
that were given to them -- cuestions such as what is the --
what level of verification and validation is needed? What
are the criteria that we should apply to our thermal
hydraulics research and the related code work, so as to
decide when we have developed an adeguate answer to the
questions when have we done enough? This was the type of
question that was put to them.

And, as Brian said, the task group undertook to
interview a number of people in this area and to consider
the status of work on the advanced reactors, and then to
come back and tell us what they felt should be done about
the situation. So, that is the context for this activity.
I have received that report now, and are in a stage of
deliberating how to apply it and what actions to take.

MR. ISBIN: Your use of the term "interview, "
these are discussions singly with each of the consultants?
Is that what you mean? Was there a group?

MR. SHERON: We met with each of -- everyone that

we talked with we met with individually, with the exception
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of the thermal hydraulic consultants, ckay, which is
Mahaffey, Griffith, Hasan and Ransom. We met with them
collectively.

MR. ISBIN: Aren't these all thermal hydraulic
consultants that we are talking about? I am a little bit
confused now.

MR. SHERON: I use the word consultant in the
sense that they are -- we are funding them, okay? I mean,
we are not funding Neil, okay? But, we interviewed Neil.

MR. ISBIN: Individually? I am just trying to get
an idea of what. Okay?

MR. TODREAS: Yes. They had an interview
scheduled with a separate discussion. I presume you did the
same thing with Catton?

MR. SHERON: Yes.

MR. TODREAS: And there were -- I forget how many
others were present?

MR. SHERON: I think the ones who were separate
were yocu, Professor Catton, Professor Baratta. And then the
four thermal hydraulic consultants -- we just had an open
discussion with them because it was during one of their
meetings.

MR. ISBIN: So, you need to make a decision now,
is that right, Eric, on the basis of this report?

MR. BECKJORD: Yes.
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MR. ISBIN: And when might we hear what you will
be doing?

MR. BECKJORD: Well, it will be soon. I mean, it
will certainly be before the next meeting.

MR. ISBIN: Will it be partly in response to this
letter?

MR. BECKJORD: Well, I think the -- I view them as
separate matters. I mean, there will be a separate
response. Depending on the timing of our response to this
letter, we may deal with it -- we may describe what we will
do in the letter. We haven't really formulated -- since we
haven't received the letter yet, we haven't decided when we
are going to answer it.

But, I might mention one other thing just to
complete the relationships here. Brian referred to a
meeting with Advisory Committee on Reactor Safeguards,
Thermal Hydraulic Subcommittee, which has been in
preparation for some time, I think basically since
September. Many of the questions that were dealt with on
the part of this task group on thermal hydraulics were
questions for which answers were in preparation for this
ACRS Subcommittee meeting. So, I think it is appropriate
for Brian to comment on that meeting which was held last

week .

MR. MORRISON: Brian, would you comment, please?
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MR. SHERON: Yes. We met with the ACRS Thermal
Hydraulic Subcommittee on January 4th and S5th right here in
Bethesda. Let me just give you a quick background of the
genesis of the meeting. We met basically for the first time
with the Subcommittee on the RELAPS code and its application
to the advanced passive reactors last March 4th and Sth I
believe it was in Idaho Falls, Idaho. The upshot of that
meeting was that during the course of presentations about
various models in the code, particularly those that might
have a strong influence on the AP600 type behavior, for
whatever reason, the Idaho Staff, who are the developers of
the code, quite honestly, did not do a very good job in
responding to questions that they were getting from the
Subcommittee, and particularly the consultants to the
Subcommittee.

There were various reasons for that. I think some
of it was that we were just not prepared. In other words we
didn't have, for example, all of the right pecple in the
room. We were not at the lab. We were in z hotel somewhere
in Idaho Falls, so we didn't have people right then and
there who could stand up and say I understand that and so
forth. I think another part of the problem is that the
RELAP code has been developed now since I think it probably
started to be formulated back in the late '70s. |

A lot of the models that went into it were
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developed by pecple who were just no longer working on the
program, no longer at the lab. I think there had just been
a bit of a loss of corporate memory, in terms of why certain
models are formulated the way they are, what assumptions
were made and what the basis was for those assumptions. So,
when the time gets up or someone to discuss a model in the
code, they can discuss the model, but they are going to have
a hard time sometimes trying to defend why it was formulated
that way and what was done to justify it and so forth,
without really going back and doing a lot of homework. I
think that was what part of the problem was at well at the
meeting. When they started -- when the Subcommittee and
their consultants started digging into some of these
questions of why is it this way and so forth, we just didn't
have good answers. Obviously, that was not our shining
hour, as a result of that Subcommittee meeting.

I had asked Professor Catton at the end of that
meeting if he could prepare for us his -- the Subcommittee's
concerns in writing. The reason was because many times, for
whatever reason, they had reviewed the material, but they
would remark, for example -- one which really confused us is
someone -- one of the consultants said, your field equations
are formulated wrong, you know, and that the end of it. So,
the qguestion was what do you mean they are formulated wrong?

Why? Who? What for? There was no detail and no follow-
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up, you know, so it was sort of like this accusation on the
record, but we really didn't know how to respond to it. So,
I would ask Professor Catton -- I said, I would really
appreciate it if you could really detail what -- for each of
these areas you have a concern, what is wrong, what is the
specific problem you have? You know, is there something you
think we should do to correct it, or what? I said, lastly,
would you try and prioritize these? Because I know you will
have a lot of comments and, if you could tell me the stuff
you think is really important, versus stuff that is, you
know, when we get to it that will be fine, that will really
help us.

He agreed to do that. It took awhile. This was
in March. I did not receive a letter from him with the
concerns until August the 10th. Once we got that letter
with the concerns and he -- the prioritization was -- I am
sorry, let me -- the letter was basically a transmittal
letter, which transmitted the thermal hydraulic consultant -
- his Subcommittee's consultant's letters. Okay? So, there
were letters from Dhir, Shrock, Zuber and Wolf. Basically,
he put a cover letter on transmitting it, and he tried to
categorize the guestions not by specific question, but by
subject matter.

We went the letter to Idaho and we asked them to

start taking a look at these and assessing what it would
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take in terms of response -- do we agree, do we not agree,
and so forth.

We then decided that we would respond -- that the
best way to respond to all of these concerns in this letter
was to make a presentation at a Subcommittee meeting which
was scheduled January 4th and 5th. So, that is the reason
we had the Subcommittee meeting. The purpose was to answer
the August 10th letter. So, we -- the whole agenda was
structured around the issues that were raised in the August
10th letter.

The preparation was rather extensive because of
the level of detail that the Subcommittee apparently was
getting into. Idaho had several dry runs of the
presentations by their staff. According to their manager,
they had a number of their senior people put on ACRS hats
and make believe they were the ACRS and try to shoot holes
in the presentations and so forth to make sure that these
things were technically sound.

My Deputy, Tom King, went out there with Dr.
Shotkin and a couple of others and they had a -- we gave
them a dry run as well out at Idaho, and then they came back
in here later on in December, and we gave them a second
review of their presentation.

The meeting I think went fairly well. There were

some presentations that were better than others. I think we
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had a better defense. Our one staff member, Joe Kelly, who
has been working in the area of condensation for the past
six months, gave a very good presentation. He was commended
by the entire Committee because of the degree of technical
depth and so forth that he went into.

At the end of the meeting I understand Professor
Catton told Dr., Shotkin that this was tht best Subcommittee
meeting that they had in a long time with regard to the
technical presentations and so forth. They were also
anxious to start setting up the next Subcommittee ma2eting to
review sour PIRT, which is the Phenomena Identif:cation and
Ranking Process we use for establishing where the areas are
in the code that need to be focused on and so forth.

That pretty much summarizes where we are. There
vas a little bit of antagonism in certain areas between us
and the consultants. There is -- guite honestly, there is a
bit of friction between some of the consultants and the
contractors.

MR. KINTNER: What kind of friction?

MR. SHERON: I can give you my opinion, okay. I
think it has to do that there is a very -- the type of
cricicism that we get from them is very antagonistic and
abrasive, okay. It is not constructive. It shows up in
some of their letters. It is like, you know, the staff has

done sloppy work, that type of stuff. It sets people off,
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you know, and do forth.

MR. MOLZ: These are the consultants? The ACRS
consultants?

MR. SHERON: These are consultants to the Thermal
Hydraulic Subcommittee of the ACRS.

MR. BURSTEIN: Would this Subcommittee be issuing
a written report of this meeting?

MR. SHERON: They normally -- it is not clear,
okay. They did not indicate -- in other words, the
Subcommittee does not send a letter to the staff normally.
The Subcommittee has to decide if they feel that a letter
say to the EDO or the Commission is justified based on say
the results of them. In other words, if they have an
opinion or if they have some guidance they want to give the
Commission or the EDO, the Subcommittee will go to the
Committee and make a case for why they should write a letter
and so forth. Then the Committee has to decide if they want
to agree with that.

MR. BURSTEIN: I understand. The reason I bring
this up is that, as far as the formal record is concerned,
the only document that now is there is this August
defamatory thing, if you will. It appears to me that you
want that loop closed.

MR. SHERON: Yes. And that will be closed.

MR. BURSTEIN: Okay.
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MR. SHERON: I failed to say that Idaho has been
instructed to document responses to the August 10th letter.
That is supposed to be completed by mid-February.

MR. MORRISON: Neil has a comment. I think we
want to perhaps defer the rest of the discussion on this
till tomorrow when we talk about code maintenance, and
address those issues that relate specifically to the
Subcommittee report. Neil, perhaps you want to make your
presentation.

MR. TODREAS: What I want to do is get us back to
the parts that we can approve, up through page three. What
you have heard the beginning of and what you could sit here
and hear all day are a lot of the details of the
interaction. I think the important thing -- if you look at
our letter, page three, second paragraph, bottom of the
second paragraph where it says "further, while the NSRRC and
the in-house technical expertise..." things of this sort --
what needs to be done to resolve this area and get things
on a firm technical basis is first the contractor has to be
strong. My view has always been about bringing university
expertise and things like this, is you don't want to bring
in all of these other Subcommittee people, peer reviews,
experts here, experts there, or else you have a whole
plethora of things. What you want to do perhaps is get the

contractor to be strong and get the contractor to develop
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his technical capability. Either he hires people, he hires
consultants, but he marshals them. The second thing, you
want to get the NRC oversight to be strong technically. The
third thing is you ought to try to resolve the working
interaction among the groups.

It strikes us that, if you fix the first two
things -- you have a strong technical contractor doing a
good job, and you have strong, knowledgeable NRC people
defending positions, explaining positions, you go a long way
to diffuse all of the rest of the stuff because it won't
have any basis to exist.

And the essence of the repoit is particularly I
would say, as embodied in this bottom of the second
paragraph, third page, doesn't lay it out in the specific
detail I just did, but that is the message. You can
certainly see that message in these words.

MR. KINTNER: A cougple of questions. One of them
is are any of these differences of opinion such as to
question the validity from an overall safety point of view
of the codes that are being used or are they peripheral to
the real questions of safety from a thermal hydraulic point
of view?

MR. SHERON: Well, we have kind of struggled. I
den't know if vou want to --

MR. TODREAS: Yes. Let me give a quick answer,

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 283-3950



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

48
and then I can give ycu the long answer. I don't think
anything really undercut the safety case now, but the code,
as it exists, as it is documented, as it is presented,
certainly isn't the basis on which you can lay the safety
case upon and march forward yet.

MR. KINTNER: And the second question is, if ACRS
is involved in this way in bringing ir experts, presumably
critical, raising doubts, how does the NRC in total ever
resolve this question, and particularly, how could Research
resolve it? I mean, you have got a dichotomy here. It is a
sort of esoteric kind of subject anyway, which only a few
experts understand. It is a little bit like earthguakes.

MR. BECKJORD: In my view it comes back to the
experiments which will be run, for example, on AP600. The
scaling and the design of that experiment has been reviewed.
This Subcommittee has reviewed it. It has been looked at
from many different points of view. Those tests will be
getting underway. I don't know, they had some trouble with
the loop. They should be -- have they resclved their start-
up issue? They were --

MR. SHERON: Well, when they went to start it up
they as usual found leaks, so they shut it down and they
have to fix the leaks.

MR. BECKJORD: As soon as they fix the leaks they

are going to be doing tests. I think in a month we are
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going to begin to see the results of tests. To my mind, the
large part of the answer to that question depends on, number
one, what the tests show and, number two, what is the degree
of gocdness of the code prediction of those test. That is
why we went into this program. 1If the tests show that the
code needs fixing, then we will fix it. If the tests show
that the code provices an adequate description, then 1 think
we can have confidence in it. That is my view.

MR. TODREAS: I think that is right. That is the
ultimate way to resolve it. I think we got intc this
problem because we have got a weak contractor. They weren't
fully technically staff, and they weren't pushed to the
wall. Things unraveled and the ACRS technical people just
came in and ate into this -- some valid, a lot nit-picking.

MR. VOGEL: At the risk of getting a spirited
defense from the academic side of the community, I note that
that Committee is almost a hurdred percent academic. Aren't
there any thermal hydrologists on the industrial side?

MR. SHERON: I was just going to say that the only
guestions we get --

MR. BURSTEIN: Remember, we are gainfully
employed.

[Laughter.]

MR. SHERON: Most of the Subcommittee members

don't ask questions at the meeting. The only questions we
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get are from Professor Catton and the four thermal hydraulic
consultants. The other Subcommittee members do not really
participate to any great extent.

MR. VOGEL: They are from a non-academic
background?

MR. SHERON: No. I think -- well, Professor
Catton obviously is from UCLA, Professor Dhir is from UCLA,
Professor Shrock is from Berkeley, Wolfgang Wolf is from
Brookhaven, and Novak Zuber worked for the NRC for the past
20 years, so it is a mix.

MR. MORRISON: Just one more comment, Sol, and I
think we might wrap this up.

MR. BURSTEIN: I would just suggest, Mr. Chairman,
that we go on too. This program or this problem of having
different advisory groups like the ACRS competing with this
group to see who can conguer RES the hardest it seems to me
is a subject we ought to discuss at an appropriate time, but
not now.

MR. MORRISON: I think we have that comment in
this report on page three.

MR. BURSTEIN: At some time we have to address it.

MR. MORRISON: The Subcommittee is concerned that
the overall net effect of the outside input be a
constructive process, not an open locp for recycling

criticisms and enhancing polarization. I think that is a
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superb statement in the report.

MR, BURSTEIN: That covers a lot of things.

MR. MORRISON: We will have an opportunity
tomorrow to again get back to code maintenance in response
to the Commission's questions, which I think is another
broader subject that we have been touching on. But, I think
that that is a superb statement, insofar as the Subcommittee
has made it, and if the Committee as a whole buys it. I,
for one, am quite willing to accept it, unless there are
some cbjections to that statement. I think that that is a
really sterling statement on behalf of the Subcommittee.

MR. SPEIS: It should be underlined.

MR. TODREAS: Since you pointed that out, I want
to say that Herb Isbin was the drafter of a great deal of
this section. We particularly had better get the ACRS back
to get a lot of insight as to come and help us.

MR. MORRISON: Herb, we complimen. you for your
statesmen-like abilities on that.

All right. Neil, let's move to the third point on
the materials and components issues. Are there any other
comments on bhehalf of the Committee members or Subcommittee
members?

[No response.]

MR. TODREAS: I will just comment, it is

interesting larry has come back and said that apparently
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there is a valve program that we will hear about.

MR. SHAD: Yes.

MR. TODREAS: At our meeting, which was in
October, there was no valve program at that point, right?

MR. KINTNER: I think there was.

MR. TODREAS: There was a check valve reliability
program. I was going to compliment our constructive
interaction. He didn't tell us that there was one. I
clearly remember that. The question we were discussing is
should there be? What should its activities be? But, that
would be very interesting to us all.

MR. MORRISON: Okay.

MR. KINTNER: In passing, there is a serious issue
going on between the utilities and Westinghouse on check
valves. Westinghouse wishes to use a check valve
essentially off the catalog. The utilities are pressing
this point as being so important that it deserves to be
designed specifically for the function. That ought to
change a great deal the question of whether the testing is
needed or how much testing is needed.

MR. MORRISON: Well, insofar as this report
represents the minutes of a meeting in October, does any
change need to be made in this section of it?

[No response. |

MR. MORRISON: 1If not, let's move on to the
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reliability of passive systems.

I perhaps missed it when we were going over it. 1
understand the workshop at BNL is being organized. Has it
been scheduled? 1Is there a time for that workshop?

MR. TODREAS: They have been talking about it late
February, early March. I would say that the RES I think, as
I got it through Brookhaven people, if anybody on the
Committee feels they can play a constructive role in the
discussion, they would be welcome to participate in the
activities.

MR. SPEIS: 1It's the first week of March -- the
first few days of March. We did check them out with Neil to
make sure that because of his previous interest, at least he
would be available to participate.

Neil, if I may say something? We are putting
together a kind of a charter for this meeting -- you know,
what are the objectives, what we would like to accomplish,
what are the issues. As you said, the bottomline is how
does one go about evaluating the reliability of passive
systems in a practical sense, because I think we have wasted
a little bit of -- some of the taxpayers' money looking at
this issue without having thought about it very carefully a
priori. And we plan to send that charter out in a draft
form, and hopefully we will get some comments and some ideas

from others including the members of the Committee. So,
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that is how we will go about it.

MR. MORRISON: I certainly commend you for
recognizing the need for those criteria and organizing a
workshop and getting as early on in the program as you can.

Any questions, comments on that reliability

section?

[No respcnse.])

MR. MORRISON: All right.

Well, let's move to the final section then on the
severe accident issues. Herb, is there anything needed to
be brought in from the Severe Accident Subcommittee that
isn't covered in this write-up?

MR. ISBIN: No. I don't think so.

MR. MORRISON: Any questions or coi'ments on behalf
cf the Committee members?

[No response.)

MR. MORRISON: I think that we can close the
discussion on this Subcommittee report. And pending a minor
surgical change that Neil is going to address during the day
on the first subject, is there any objection on behalf of
the Committee to adopting this Subcommittee report as a
Committee as a whole?

[(No response. ]

MR. MORRISON: All right. Hearing no objections,

we will then take this, with the minor change to be made by
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Neil as a report from the Committee as a whole.

It is probably appropriate now to take a 15-minute
break. We are 15-minutes ahead of schedule. I can't
believe it.

[Brief recess.]

MR. MORRISON: Let us reconvene and move to the
next Subcommittee report, which is the Advanced I&C and
duman Factors Subcommittee. I will turn it over to Ed
Kintner to chair this part of the meeting.

MR. SEGE: Excuse me, Mr. Chairman. I have extra
copies of the Subcommittee report for Committee members who
don't have theirs with them.

MR. BURSTEIN: This is the 1&C?

MR. SEGE: TI&C.

MR. MORRISON: Does anyone need an I&C Report?

MR. TODREAS: Do you have the Waste Report?

MR. GEGE: No.

MR. MOLZ: I have a copy. You can get a xerox of
it. This is it right here.

MR. MORRISON: That is a good guestion. Do we
have -- do we need copies of the Waste Report for other
people? Just you, Neil?

MR. MORRISON: Okay. Can we get two copies made?
Do you have extra copies?

MR. MOLZ: No, I don't. We can xerox this ocne.
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MR. SEGE: I can take care of it during the lunch
hour.

MR. MORRISON: All right. Very good. All right,
Ed.

MR. KINTNER: We had a meeting on the 30th that
was attended by Dr. Morrison and Dr. Todreas, Dr. Uhrig, as
members of the Subcommittee. We had a very extensive
presentation from the staff on all aspects of work that they
were doing. We do not intend on this report to talk to the
individual projects or pieces of work that are being done,
but really talk to two very much more fundamental questions.
The first one is what is the overall goal, what is the
overall strategy, and what is the overall view of this new
availability of modern instrumentation control, with regard
to reactor safety? That we talked about and we thought
about it and we wrote some words which went back and forth,
had the input of the best brains in this Committee I think,
in cne way or another, in the subject -- in the report of
about a year ago. So, we went back and looked at those to
see whether or not -- what progress had been made from that
time. We, in our judgment felt that not very much had
happened. The individual projects are being carried out and
individual pieces of data are being received and useful.
But, in terms of this rather fundamental questicn, which we

start out by saying, and I think everybody agrees, that this
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is probably the single most significant technological
advance over presently operating plants, and it is one that
is going to be incorporated in the presently operating
plants, as well as into ad ance plants and, therefore, is a
major issue, a major question of research for the NRC.

Other areas of research are well along. They are
not completed. There is much to be done. I am not arguing
about that. But, in terms of this particular new and
different technology to be applied to reactors, it is sort
of unprecedented. In my view, you can talk about aircraft,
you can talk about petroleum in the refining plants and so
forth, and you still have to extrapolate from that, in some
sense, before you can talk about the real meaning of this to
nuclear reactors.

The question of instrumentation and control and
the human performance associated with that, as it relates to
the plant as a whole is quite obviously, if not the most
important, clearly, one of the few most important aspects of
reactor safety. And, if you look for a broad perspective on
this, in the research program, and it is very difficult to
find -- you find bits and pieces that are useful, but you
van't find the broad perspective.

We are not alone in raising this question. The
ACRS keeps raising it from a different viewpoint, and at a

higher level with the Chairman, and 8aying you guys better
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get your act together. I think part of the problem for RES,
as we say in this memorandum is that the NRS, as a whole,
has not arrived at a consensus strategy for this new set of
technologies.

So, we go back and quote specifics from the
previocus letter, which we still think are valid words, and
then we say that we don't see that those have reen responded
to. 1If they are wrong, if we are mistaken in our judgments
in writing them this way, tell us so, and we will get off of
it. But, if in fact they are valid or partially valid, at
least then we think more needs to be done. That is that
first page -- two-thirds, which is simply repetition of the
most pertinent parts of the report of a year ago.

And we say that, in sympathy, there are several
reasons in our opinion why it is difficult to arrive at this
kind of a broad view of research associated with digital and
modern control systems. One is the NRC is itself not guite
sure what it wants to do with this subject. That is
understandable too, but that does make your problems
difficult. Secondly, as I think, more and more at least in
my view and I believe others share this, we are recognizing
that this reaction to user requests ends up in a series of
individual kinds of questions and projects which -- each of
which has value but makes it very very difficult to provide

an overall, integrated plan and overall integrated research
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program. That may be not the best in the world from some
points of view, like aging, but from the standpoint of this
question of integration of humans with machines through
control systems, it is really needed. And these words about
synergism here are Neil's -- that it is very hard to provide
some sort of synergism in a research program of this kind
unless you have got that overall.

Then one other point which we have said before and
it is hard to say without being seemingly brutal or critical
or whatever. We don't think in your branch as a whole you
have got the capability at the moment to deal with these
issues in the way they need to be dealt with. This lacking
in two kinds. One is I think you have two people who have
some experience, real experience in digital controls. That
may not be enough. On the other hand, you need to have,
from some point of view, a leadership -- a breadth of
viewpoint that grasps this entire subject <nd squeezes the
juice out of it until you get down to the question of what
should be an over-arching philosophy from a research
perspective of the application of modern control gystems to
this area.

So, that is one whole subject. I will leave it
for the moment, and we will come back to it, because I hope
you will want to talk about this at some length. 1

recognize and want to say right up front that this is a
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draft and can be changed if we are wrong, or can be
strengthened or changed. So, don't hesitate to criticize
it. The second thing we tried to do is to look at -- well,
I will back off one minute and say having made this kind of
a statement, it seemed to us that the only honest thing to
do was to try to make some suggestions. When you get down
to the point of trying to make suggestions, it gets a little
tougher. It is a difficult problem and very very hard to
define a specific strategy, a specific program that you
would get from here to there as this goal is defined. But,
there are ways to do it. I think there are ways to start.
And we have tried to suggest several of those in the last
paragraph on page three.

And then the second major subject we discussed was
the question of the life history of a research project.
This was HPIP, infl nce of the aging process. I think the
facts are here in ¢ .- short form. I believe it ig fair to
say that. We concluded, and I don't think that this is a
surprise to the people who have to do it every day, that
there ought to be some way in which these matters could be
handled more effectively, more efficiently, more precisely,
more directly. We recognize that you are in a bureaucracy
which makes it difficult to do things in an especially
business-like way. But, we -- I quoted this before -- a

Rickover quotation: "If you live in a pig sty long enough,
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you think it is home."

There are -- there must be -- there have got to be
ways in which the arrangements with which you do your
contracting, your program management and so forth can be
improved without violating regulation. This is just the
beginning. We think the full committee ought to be thinking
more of this too, with the idea of working with you to try
to conclude some mechanism, some means by which the
efficiency, both from the standpoint of time and money, of
your research programs is improved. This is obviously
becoming more and more important as budgets get tighter and
questions aren't going to go away.

So, that is the broad outline of this report. 1
would then elicit comments cn it or suggestions. I might
say before doing that that what we suggested was two
potential ways to get at this problem. One of them follows
on the ACRS's recommendations, without specifically
recommending it because we think maybe it is not the best.
That was they said you ought to get the national academy
involved to write you a goal -- write you a program and tell
you how to do this. I guess many of us think, as members of
the National Academy that that is probably not the right way
to do it. But, there are people -- there must be people in
the United States or the world who are broad enough,

intelligent enough in this subject, if you got them together
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for a long enough period of time, not just a one or two day
workshop, but with the specific cobjective of writing an
over-arching strategy for research associated with modern
control equipment, what you know today about human
performances, what you know today about the kinds of
incidents that occur in reactor plants, you ought to be akle
to get some good out of it. I don't think that has
happened. The workshop that NIST organized wasn't quite
that. The ACRS said that. But, if you ceally thought about
it, and I am going to get the finest people in this field,
the broadest thinkers, the smartest people, a few of them,
and give them a specific goal of answering this questicn for
me and ask them to loock until they did, something good might
come out of it.

Now, the other is that, from the Water Reactor
Safety Meeting, I heard of four different -- three different
projects that are going on, which -- each of which has a
seed in it of a possibility of coming to some overall
insight, some overall conclusions on this subject. The
first was the statistical analysis of the IPEs being carried
out by Brockhaven. 1 mean, it is going to be a tremcndous
amount of information in there associated with what kind of
accidents -- what kind of scenarios, where these things
start, what is there course of action and so forth. That is

from the plant point of view.
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You have got a human error analysis research
program, which tells you ho» humans react to various inputs,
which is another part -- ingredient of this total eguation.
And the final one is the project that INEL can improve the
understanding of human performance and PRAs.

Now, if you put all of this together and look at
it from the standpoint of what is the total implication of a
human mind over here and a reactor plant over here, and the
interconnecting reliationship, a very complex one, of an
instrumentation control with computers and various other
kinds of manipulators in between, from here to here, how do
you design this from a total system point of view -- the
human being part of this system, the machine being part of
the system to maximize safety? That could provide, if you
took just those three things and tried to marry them into
some kind of an overall viewpoint, that might provide the
kind of overall view of the matter which would be very very
helpful, lead to different research, better research, and
more importantly, it might be the factor that leads the NRC
as a whole to a correct answer to the problems they are
facing with regard to this subject.

So, do you understand what I am trying to say? 1
mear, it is a very difficult thing even to say it, let alone
in a logical way. 1Is it understood what I am suggesting?

MR. MORRISON: Ed, I would like to add to your

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950



10
21
12
13
14
15
16
17
18
19
20
21
22
23
24

25

64

comments and certainly will involve the staff as well as the
rest of the Committee in these interactions. It was clear
from the Subcommittee meeting and our deliberations
afterwards to try to put together this report, that we don't
want to enter into any kind of an adversarial relationship
between us and the staff. I think we recognized that this
was a very difficult problem. Unfortunately, it starts to
have the dimensions of kind of the psychological aspects of
science and the human interaction here which everyone is an
expert, even though they may not have the right title
associated with it. So, everybody has their own opinion.
But, we do I think firmly believe that there needs to be
some better organizing elements. We would like to search as
a Committee as a whole to find out where they are and
certainly have that input into these discussions.

MR. KINTNER: Not critical at all. I would say it
is sympathy really, because it is an extremely difficult
problem, and one which is unprecedented. Nobody else has to
face it, only the NRC.

MR. BURSTEIN: 1Is it fair to characterize one of
your comments, Ed, as saying that perhaps the agency,
whether it is RES or NRC, in its broader sense, needs to do
some research to establish that stracegy? You call it a

workshop. There may be some other techniques. Has that

been done?
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MR. KINTNER: I didn't call it a workshop. My
answer -- 1 really called it a group of experts getting
together with a specific goal. That is not quite a
workshop. And the pieces are starting to be done, but the
total has not been done. For example, take this work on
summarizing the IPEs. It is a tremendous body of data that
is going to show up in there. Taking that and analyzing it
and extracting from it, the specific principles involved
hasn't been done yet, and won't be for some time as I see
it

MR. BURSTEIN: I guess my question, Mr. Chairman,
is whether there is a need or an opportunity for RES to
actively undertake some short-term cmick research to
establish t"is strategy, this over-arching -- what you call
a4 consensus strategy? Or is it a request that somebody on
high make an arbitrary pronouncement or a pelicy decision
that says this is going to be the stratey for this year and
we will proceed from there? I am not sure how you get this
if it is not there. I am asking whether we are asking for
the Commission to make a policy determination or we are
asking RES to undertake the program?

MR. KINTNER: Speaking for myself, that is the
first, but it isn't the guestion of the normal way of doing
business -- you ask what INEL or Sandia or somebody. You

really reach out to get the most brilliant minds you can
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find anywhere close to being on this subject, and you put
them together in a room and lock the door.

MR. BURSTEIN: That sounds to me like some
research activity.

MR. MORRISON: Well, whether it is research or
not, I think my spin is slightly different than Ed's, but it
comes to the same conclusion. I think we are dealing with a
problem that has not been confronted by NRC before. It is
not just having a technological component, but it is kind of
a paradigm shift of how you get into really dealing with
digital systems, lots more software and that kind of
interaction. The Commission doesn't have a position on it
or know how toc articulate it. As it filters down through
the various levels, it gets more diffused. So, I think
there are two alternatives. One sits here and waits and
does a lot of stirring around until the Commission makes a
pronouncement, or you take the bit in the mouth and run with
it and say it is up to Research, or it is up to this Human
Factors Branch to define something and go forward and they,
indeed, may set the overall regulatory guidance standards or
whatever it would be in this particular area. That is where
the suggestion that Ed just mentioned is maybe you get a
bunch of experts in the room and you lock the door and you
don't open it until they have come up with this strategy.

MR. BURSTEIN: 1Is it appropriate for this
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Committee to articulate, through this Subcommittee report,
an approach to achieving that strategy?

MR. MORRISON: I believe, if we want to be bold
enough, we should. I think there ought to be a consensus
among the Committee before we make the statement.

MR. ISBIN: I think we need to be very careful in
how we talk about an effective approach. I wasn't at your
Subcommittee meeting, Ed. But, I did listen to the BNL
report on the statistical analyses of the IPEs. I didn't
get that impression that this is going to be such an
important aspect that is involved here. To me, it was an
interesting way of looking at things, but it certainly
wasn't, in anyway, a panacea for suggesting how you could
consolidate these efforts. My only comment is that, in
general, I think the Committee has to be very cautious in
how we make these suggestions. That is the only one that I
haven't figured out.

MR. KINTNER: Let me make a couple of points with
regard to that. First of all, the BNL one is not far enough
along yet to do what you say. But, if they follow through,
they are going to have a tremendous body of knowledge and
data. The second one is that we were very careful in how we
suggested this in here. We say that we recognize the
difficulty. Nevertheless, there are opportunities, and here

are a ccuple of examples. So, we are not I think trying to
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define what is done. Just having raised the guestion it
seemed only fair that we make some suggestions. MR. ISBIN:
At the Severe Accident Subcommittee meeting that was held
months ago, the Subcommittee carried on a conversation with
the staff, bringing up the question that you, Dave, had
asked. What if you had 10 percent more money? What would
you be doing? As I recall, the critical area identified was
this particular human factors area. But, unfortunately, I
don't quite remember how it was constructed, but there was
some limitation on adding personnel, in that you couldn't -
- you didn't have enough personnel to handle the projects
that were already underway, and you weren't spending even
the full budget that had been associated with these
projects. As 1 consequence, that money was then diverted
through other activities in severe accidents.

Now, I may be characterizing it improperly, and
you should certainly correct me. But, somehow, I thought
that there was some impediment in augmenting your staff and
carrying forth the activities which -- the high priorities
they were being associated with.

MR. MORRISON: Before we get a staff response to
that, which I think would be very useful, I think there is
another dimension that at least I as a member of the
Subcommittee and the Committee -- and I am not sure it is

shared by the others -- is that -- and maybe it is built

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950




B P

12

13

14

15

16

17

18

20

21

22

23

24

25

69

upon the fact that I have been sitting around here for about
six years and seen things go. I think this program pretty
much started with research, with some good ideas, then you
can overlay them with many many user needs. You can answer
Herb's question almost. Well, I have got more needs than I
have people to respond to. On the other hand, has there
been a real solid attempt by Research to say do you really
need that bit of information, or have we rung out the neads?
Are w: dealing with the right subject?

When Ed talks about trying to get this together as
a system, it 1s the Commission, it is NRR and it is Research
that has to get together to make sure that we are marching
in the same direction. I don't have a sense that you are.
maybe you are and I haven't heard.

Ed? Does anyone else on the Subcommittee want to
respond to that? I would invite comments from the staff on
this.

MR. SHAD: 1T guess I im not overwhelmed with your
suggestion of locking a bunch of experts in a room. It
seems to me, if you have got one guy that knows what he is
doing, it could lay out a program for pecple to shoot at.

MR. KINTNER: Well, that is a bunch of experts.

If you have got that guy --
MR. SHAD: One guy. A bunch is too big a word. I

wasn't thinking of a bunch. I was thinking about three,
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four. That is only a thought. That is just an idea.

MR. KINTNER: I have a suspicion that there are
people in the NRC who could sit down and do this if they sat
down and did it.

MR. SHAD: Maybe so.

MR. MORRISON: Dr. Speis is anxious to make a
response.

MR. SPEIS: Well, I will make a response. Let me
talk about a general -- the subject of staff adequacy. I
think that is becoming one of our big problems right now. I
don't think any more money will help resolve or do any more
research in some of these areas basically. That is becoming
a real problem. We are geing to address it tomorrow -- not
only the numbers of people, but the right people, okzy,
especially in light of going downwards in the number of
people. We will be losing more people in the next few
years. So, that is a big issue. So, more money is not
going to help us in any of these areas. What we have to do |
is kind of restructure -- I guess that is the right word
that you read every day these days in the newspapers. Sc,
we are going to have to kind of start from scratch in a
number of these areas and decide which ones are the ;
important areas, and put the few people that we have with ?
us. But, we are going to talk about it a lot tomorrow. We

would like to have your views and your ideas.
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Going back into the human factors -- into the I&C
area, this area has been kicked around and everybody has his
own views, as you said, Mr. Chairman, already. We did have
this workshop and the objective of the workshop was to get
all of the knowledgeable people from hopefully the United
States and the world to put all of the information down
based on that. And we were going to come up with a coherent
program starting with the top and, after we decide what the
goals are, then we define what are the right projects to
pursue. Unfortunately, some people didn't think that the
workshop accomplished its objectives.

At the same time the ACRS was very forceful and
very dogmatic about assigning the National Academy of

ciences to really get to this area and they thought that

they were the only ones with the competence and the
background to get all of the experts and put them together
in a room and out of that the wisdom will flow and then we
will decide where we will go from here. So, the Chairman,
our Chairman has and the Commission has decided to go ahead
with it. I will have Brian and Frank tell you what is going
on, what planning, what the schedule and what type of effort
the National Academy will undertake in this area.

I think we would like -- we will have some views
about some of the specifics that you have here. I don't

know if it is appropriate to talk about it, Mr. Chairman.
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Let's talk about the workshop -- yes, Brian of Frank.

MR. MORRISON: Comments on the workshop by the
National Academy, and especially their schedule for
completion, which would be an item that worries me.

MR. BURSTEIN: When was this workshop held?

MR. SPEIS: The workshop was back in October of
'93 -- September.

MR. COFFMAN: The proceedings we expect to have
out by early in February.

MR. BURSTEIN: That was what I was going to ask

MR. COFFMAN: The NSRRC members are already on the
distribution list.

MR. MORRISON: Would I assume, since you used the
word "proceeding," Frank, that this is just a summary of
what is said, not what you have internalized and decided to
plan and strategize?

MR. SPEIS: Yes.

MR. BURSTEIN: And do I understand further, Mr.
Chairman, that the NRC, in the form of the Commissioners,
has determined to respond to an ACRS suggestion that they
will ask the National Academy to do what Ed Kintner has
suggested be done?

MR. SPEIS: Yes.

MR. MORRISON: As I recall that ACRS suggestion,
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it predated your workshop, and then was reconfigured.

MR. SPEIS: Based on our experience with the
National Academy of Sciences in the past or engineering, it
takes long. We thought that we could get the same people or
orchestrate the ideas and do it faster and more
economically. But, I guess the ACRS thought otherwise, and
they persevered. The, have written a number of letters, and
finally the Commission gave in. I guess some of you are
members of the Naticnal Academy of Sciences and 1 am sure
you have your own views about it.

Well, Brian can tell you where we will go from
here.

MR. SHERON: Yes. I just want to point out that
the workshop that we held which was not -- you know, I will
be the first one to admit, was not a workshop. We
originally intended it to be that way, but I think, through
our discussions with the NRR people, they wanted it more
along the lines of a conference. We had papers presented on
various subjects.

I think one of the biggest observations I got from
that was that the industry in itself is not of a uniform
mind in this area. Correct me if I am wrong, Frank, but I
think what we learned was that there was a lot of finger-
pointing between the design engineers and the programmers on

who is reeponsible for introducing errors and to digital
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systems and the software and so forth, and how do you fix
that. And the technical -- the programmers say it is the
engineers who have to write the specifications better, and
the engineers say --

MR. BURSTEIN: Excuse me. Are you saying the
workshop was useless for the purpose of the Committee or the
Subcommittee?

MR. SHERON: No, no, no. It did not address 1
think what the ACRS had in mind.

MR. BURSTEIN: Okay.

MR. KINTNER: What we had in mind.

MR. SPEIS: This letter has addressed.

MR. SHERON: I think it did accomplish in my mind
putting out on the table the fact that this is not an area
where there is any great unanimity of mind in terms of the
experts, okay, and so forth. I think we --

MR. BURSTEIN: It depends on what questions you
asked.

MR. SHERON: Right.

MR. BURSTEIN: And we are getting just a series of
papers instead of trying to establish --

MR. SHERON: To my mind, this was merely a first
step, okay? It was trying to find out what the thinking is
ocut there among the experts in this area. There are various

classes of experts, okay, in various different areas, okay?
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I think what we learned is that, you know, it is not a very
mature science, and that there is a lot of different
thinking out there on it. So, you are not going to go out
and find perhaps this group of experts that all -- you know,
understands and knows all about this area. Okay?

MR. SPEIS: But, Brian, we did raise fcur or five
impcrtant questions. Those questions were thought of very
carefully, and we solicited the views of many people before
we were able to finalize those questions. So, those
questions were addressed, but the views that came were all
over the place. But, I can say that a lot of information
was developed at the workshop that, if five or six pecple
sit down for two or three days, they will be able to distill
the essence and come up with what it is like.

MR. SHERON: That need to be loocked zc.

MR. SPEIS: That hasn't been done.

MR. SHERON: That I think is going to be the next
step.

I am going to let Frank talk to you a iittle bit
about what is going on with the National Academy. We are
putting together a contract -- a sole source contract.

MR. BURSTEIN: Have you written to the Academy?
And have they responded?

MR. SHERON: Yes. We have already been in contact

with them. They have agreed to do this and the like. We
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have a prospectus for them with regard to what it is we
would like them to do and how long it would take and how
much it would cost. I will have Frank go through all of
those details.

I just wanted to reiterate what was said. Part of
our problem is -- right ncw it will sound like I am
complaining -- right now I have two people in Frank's branch
that I would consider to be knowledgeable in the area of
Digital I&C and that is it, okay. They can only do so many
things, okay? You know, I think what Herb said is that,
yes, we had to turn back in money this year, over a million
dollars I think in that branch because we didn't have enough
people to manage it, okay?

MR. BURSTEIN: 1If we don't have a strategic
objective, if we don't have program of where we are going
and what it is we are trying to do, maybe we shouldn't be
spending any money, if we don't know what it is we are
trying to accomplish.

MR. SHERON: Well, I think we do. Maybe it hasn't
been articulated very well yet.

MR. BURSTEIN: Well, what we are trying to get is
the definition of that. Maybe we ought to get where we
stand.

MR. SHERON: I think one of the major areas that

has obviously been raised is -- the whole question in
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digital I&C is software, ckay, the question of diversity --

MR. BURSTEIN: How do you know that?

MR. SHERON: -- and reliability of software, okay?

MR. BURSTEIN: I guess my question is how do you
know that? Have we done anything that tells me that that is
the problem?

MR. SHERON: Yes. I think we have.

MR. COFFMAN: Do you want me to list a couple of
things? I think, if there is a strategy I think it is to
assure ourselves that we have defined all of the issues
associated with the implementation of digital systems. So,
the guestion has been focused on assuring that we have
completeness on the issues. In January of '89 we held a
workshop with that purpose in mind and the issues were
identified -- a list of issues for assuring that we are
addressing all of them in the research or in the regulatory
positions. Subsequent to that there was a survey made under
contract to go around to all of the vendors to determine
what their plans were and to try and identify what were the
regulatory issues that might come out of that.

Subsequently, in the September of '93 work that was the
workshop, again, the focus was on issues. We tried to
summarize what the issues were and, at the end of that
workshop we identified about 20 issues. And the staff

response to that is, given these identified issues, are the
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regulatory positions addressing them or is the research
addressing them, or have we got any holes in it?

And then the next thing that is planned is the
National Academy of Sciences. I don't mean to sound
defensive. I am just trying to describe what we have done
by way of working this question, are we identifying all of
the issues and working on them when it comes to this
question of digital systems.

The next thing that we have planned is to address
the issues on the total system, because this -- the problem
is broadly scoped, and we tend to think of it as the
software aspects, the hardware aspects, and then the human
aspects. And the workshops before -- some of them addressed
all three areas and some did not. And even the National
Academy of Sciences effort will not be addressing the human
side of the issues. 8o, the one thing we have planned --

MR. BURSTEIN: Why not?

MR. COFFMAN: Because the focus has been on the
software and the hardware. Those appear to be the new
elements in the --

MR. BURSTEIN: But you have already determined the
strategy haven't you? And you are just asking somebody to
implement or give you guidance for what you call issues or
portione or programs of that strategy?

MR. COFFMAN: That is the personal way I would
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look at it.

MR. BURSTEIN: Can you define what that strategy
is for us?

MR. COFFMAN: The strategy is to assure that we
have no unaddressed issues that should be considered for a
safe implementation of digital systems into nuclear power
plants.

MR. KINTNER: This is very very hard to define.
But, nevertheless, Sol's guestion and my reaction is I think
the same. When you talk about addressing the issues, that
is what is happening now. You are addressing the issues.
the broader question of the implication of these issues
within a broader perspective hasn't been addressed. There
is a total revolution here available with regard to reactor
operations, made possible by modern equipment. It is the
most important single potential for additional safety beyond
what ig already being done in terms of systems design of
hydraulics and so forth., And it does start with human, and
it does end up with the machine, and all of these other
things in between contribute. When you cut them up into
individual issues, you may answer some of the questions.
But, the overall subject of the safety goal, not just we
will make them safe like they are tcday safe, but that we
use this opportunity to make reactors far safer than they

have been before because of this technological capability -
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- looking at that from that broader over-arching perspective
-- and the term "over-arching" is Neil's term -- is what is
missing. And it isn't going to be addressed by locking at
individual issues, right, Sol?

MR. BURSTEIN: It seems to me that we have passed
that question of an over-arching strategy. Somebody has
made an assumption, if I may, Mr. Chairman, that we are
going to have digital I&C systems, and we have made an
assumption we are going to have humans. Now, those are what
somebody calls givens or some other thing like that. And,
with that as an aside, we will deal with the regulatory
paragraphs in detail about how we are going to oversee that
they fit into an existing system without impairing the
safety.

MR. KINTNER: That's right.

MR. BURSTEIN: As I assum2 it, from what I hear,
it seems to me that your question and the Committee's
question is a much broader one. The question is, first of
all, how do you think, or should these systems be
encouraged? Should they be provided with the opportunity
to do things that the existing systems cannot? Are we going
to substitute simply what is commercially available for a
hard-wired analog system that we have all agreed is safe
enough?

MR. SHERON: Sol, I just wanted to point out that
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we are apprcaching this along the lines that we are not --
we don't look upon it as our job to develop and to tell the
industry what they should do to make their plants safer.

MR. BURSTEIN: You have been doing it every day
that I know of for the last 50 years that I have been
involved in the damn business.

[Laughter.]

MR. SHERON: We have been trying to be handy, that
is all.

[Laughter.]

MR. SHERON: Being serious, I mean, the question
we are really facing right now is there are utilities that
are coming replacing analog systems with digital systems.

MR. BURSTEIN: Do you know why?

MR. SHERON: Because they can't find replacements.

MR. BURSTEIN: Exactly. That is inevitable.

MR. SHERON: Right.

MR. BURSTEIN: Now, that is the reality.

MR. SHERON: Right. And what we are being asked
what the regulatcrs -- what NRR is being asked ie to approve
those. And everybody would say, you know, well, you know,
if we did our hcmework and we were smart, you know, five
years ago, we would have come up with the criteria. But,
because we didn't know at that time what the thinking was on

the part of the utilities and what systems they wanted to
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apply this to -- I mean, if they want to apply it to a non-
safety system, you know, the NRC really if not going to get
too excited about it. If they want tc come in and replace
front-line safety systems, yes, we are going to get more
excited.

But, the guestion we are being asked right now is
what criteria are you going to use to approve that system,
which is -- the amendments are already in and in front of a
reviewer over in the NRR side. They have to write something
up and do it and get it out. What we are trying to do is
help them in developing the criteria that says, you know, if
this system meets this, this, and this, it is acceptable.
That is about as far as we are trying to go on this in terms
of helping them. We are not trying to give them some -- or
the industry some broad, big guidance. The industry has not

MR. BURSTEIN: I don't want to get into a dialogue
separate from the Committee, but it seems to me that what
you have just defined is very helpful. It also establishes
the strateaqy. It tells me exactly, and it should tell the
Subcommittee exactly what tne RES approach is. I think the
answer will come back, although I don't want to put words in
Ed's mouth, I never could -- that that strategy is lousy.

It is short-sighted, it is narrow, and you ought to rethink

it.
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MR. SHERON: Thank you.

MR. MORRISON: Brian, while you have the floor,
maybe we will come back to Brian. 1In trying to address the
question that you are raising, what is the National Academy
being asked to do that ‘s going to help you to do that? Can
you add some insights int. the dilemma or solve the dilemma
or come up with an answer?

MR. VOGEL: What are you geing to do if you get an
answer you don't want?

MR. KINTNER: Let me answer it. I guote from that
first letter the ACRS wrote. "A fresh start was called for
in developing an effective approach to this new and
difficult subject." A fresh start.

MR. COFFMAN: The objective of what we are asking
the National Academy of fZziences to do -- and let me just
read it to you as we are responding to the ACRS and the
Commission in a draft response, which neither Theuwis nor
Brian have seen yet. But, I think through the discussicns
with Mr. Beckjord, and with the NAS and with these other
directors, that I think we are rather converged. But, the
objective of the study is to plan, conduct and document a
study and a woerkshop on the safety of computer-based I&C
that will -- and this is hardware and software that will
give advice to the NRC on the framework for a coherent and

effective regulatory program and criteria for the review and
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acceptance of computer-based safety system. It covers both
implementation in current plants and advanced plancs. 1In
fact, the timing, which Jooks like it would be right now on
the order of 14 months, would be such that it could be input
to the Westinghouse AP600 and the GE SBWR design
certification reviews.

And it was decided that the problem for the NAS is
big enough already that we don't need to include -- or not
include at this time the aspect already mentioned plus other
uses in nuclear applications, like medical uses of computers
for treatment, planning and for procedure control. So, we
are phasing that.

The problem is very broad in scope. The NAS is
addressing what we think is a major chunk of it. I don't
think that we are ignoring the broad scope, which includes
the human, because that was cne of the aspects that came out
of the workshop in Septenber. It reinforced what we had
already --

MR. TODREAS: Is human mentioned specifically in
these words? I got the impression from what you said
earlier it is excluded.

MR. COFFMAN: From the National Academy of
Sciences it is excluded. But, we have, in the planning
stage, a subsequent project to look at the total system,

which would be -- which would include the human.
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MR. KINTNER: 1Is the plant included there?

MR. COFFMAN: The plant?

MR. KINTNER: The plant. In non-instrumentation
control plant, is the plant included? You have the three
elements -- the human, the plant and the connecting link
through I&C. 1Is this limited to the I&C section of that?

MR. COFFMAN: The plant is included in the sense
that that is the process that you are making the application
of the control to. In order to perform the control and
display functions on the plant, then you use 1&C systems.
So, when we talk about total system, we are talking about
the total I&C system as it performs its role in the pl:at.
But, then we break the -- we have in our discussions broken
the I&C system down into the human hardware and software, or
some people say the hardware, the software :nd the skinware.

MR. BURSTEIN: Could you tell me, if you know yet,
which part or which board of the National Academy this may
fall under as the engineering?

MR. COFFMAN: Yes, sir. It is the Commission. It
would be led by the Commission on Engineering and
Technological systems, headed by Arch Wood.

MR. BURSTEIN: And that would probably be the EEB
-- the Energy Engineering Board?

MR. COFFMAN: Their review board? I am not that

familiar with their internal workings. I think that is the
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board that has to review the proposal before we receive it
back.

MR. BURSTEIN: There are, of course, people who
would tell you that, both the equipment on cne side and the
role of the operators, the humans involved in these things,
may be different or have some effect or be effected
considerably by this instrument and control system. It
would suggest that with~.t a total integrated review you
would be missing some ssential ingredients of what you need
to do the appropriat regulatory tasks. That is my w rd of
caution only. The criticism will come later.

MR. COFFMAN: I don't want to be too defensive,
but I think I should mention that this is just one project.
We have other projects within the research program that are
addressing the human element of it in the design of the
interfaces.

MR. TODREAS: ©No, but that misses the point in a
sense. You know, once you go to the National Academy, and
say the -- you have thrown the ball to them, you are
expecting them to help you in a broad front, and you exclude
what for two years, in all of the discussions was the fact
that humans, hardware and software are all integrated
together in a ball, you can't just come back and say well,
we are picking humans up through another set of projects.

You have really cut asunder the real unity of hardware,
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software and humans that we all talked about for a long ;
period of time. I think we all thought we were agreeing to
that it ought to be kept together. I am kind of
flabbergasted that in the discussion the NRC was able to
reach that judgment. You are kind of the messenger for it,
and so you take the thrust of the criticisms. But, I am :
just trying to be constructive in talking to you. It just
seems so0 much a reversal of a unifying trend in
understanding I thought we reached. 1 am really surprised.

MR. COFFMAN: The ACRS has focused in on the
software and hardware aspects and this -- and have focused
in on the National Academy of Sciences. So, there has been
that focus. I think. in the Agency, there has been a trend
toward more consideration of the whole instrumentation
control syster -- all aspects of it -- as an entity because
there was a reorganization in NRR where they brought those
two branches that were in separate divisions, brought them
into one divieion. And [ think there is -- in our
discussions with them there has been interest in the total
system approach. We just haven't been able to address it
all.

MR. MORRISON: I was going to say, commenting on
this from the positive side of the National Academy, as many
people know, is a several-step process. You have tabled

your request to them, so to speak, and you think you have an
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early discussion. I suspect that it is likely to happen
even in the proposal that you get back that there will be
mentions of the humans, and that will be pulled in as the
system, or at the first Committee meeting when the Committee
decides well this is the scope I have been given, that this
is not the scope we are going to work on, it may be totally
different. So, there are some things that may come out of
this at the end that -- it is not a controlled process.

MR. TODREAS: Yes. But, to me that just means,
hey, somebody else is going to fix it. What really bothers
me is that the office here that we have been dealing with
for awnile, they are not recognizing and addressing it
front-on.

MR. BURSTEIN: I think, in defense -- if I can
play this role possibly -- of the Agency, I see two
potential issues here. One is -- the one that it faces
immediately -- and that is the replacement of an existing
portion of a plant I&C system with digital apparatus or
software and hardware systems, because, as Rrian said a few
minutes ago, we can't get the old kind replicated. 8o, here
you have an immediate problem of a particular fashion that
is unigue to an aging phenomena that we discussed in some
prior meetings.

The other is the overall opportunity that advanced

I1&C systems offers for things like the advanced reactors and
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for people who are going to replace wholesale their data
acquisition systems for example and find, in the process of
doing that, that they alsc can and should do other things.

Now, I don't know which is the higher pricrity to
the Agency, but it is conceivable that these two different
needs might suggest some splitting up of this thing, but it
shouldn't, in my view, if I may add. It shouldn't I think
have an effect on the need to establish this overall
strategic approach to the real world.

MR. KINTNER: One simple question. I think it is
Just -- maybe it is not properly worded -- but, in my mind,
the question is how can overall reactor safety be maximized
by the use of modern instrumentation and control systems?

MR. BURSTEIN: And that applies to future plants,
not the present ones.

MR. KINTNER: Yes. But, as you say, Sol, it is
going to come to present plants when they more and more
replace present systems.

MR. BURSTEIN: If you start ordering me to replace
-- if 1 were a plant owner -- my existing I&C system with
one of these new God damn digital systems, you haven't begun
to hear my response.

[(Laughter.]

MR. MCRRISON: Themis, is there any other comment

you want to make?
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MR. SPEIS: I think this has been a useful
discussion. We will take your comments and your concerns
regarding the note asking the National Academy also to look
at it in a totally integrated way, including the human side.
So, I think we will have to go back and think about it and
re-read the ACRS letters and talk among curselves. I think
it is a very useful comment. I don't think the subject is
closed. We will cake that under serious advisement, okay?

MR. MORRISON: Let me state my view as the
Chairman. I thought the intent of our remarks were not
necessarily to say don't do the thing with the National
Academy.

MR. SPEIS: I understand.

MR. MORRISON: But, the other side of that, don't
wait for the National Academy. You have got to do something
on your own,

MR. SPEIS: No. 1In fact, as I said, we had this
workshop. I think we thought hard about what are the right
questions. We raised the questions. Even though we got 50
different views, they are on the table, okay? As Frank said
and Brian, you know, we have been thinking about this area.
Maybe we have to put something very coherent, like the
Bible, where we can explain it from top to bottom. But, we
have all of the information on the table, and we will

proceed to do what has to be done. Okay? We are not going
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to wait for those guys to tell us how to proceed.

MR. MORRISON: Unfortunately, your analogy is
rather poor, because that subject has been up to
interpretation and has been for many years.

MR. SPEIS: Okay.

MR. MOLZ: How much did the utilities study these
kinds of things? I mean, is it -- I gather it is not much
of a planned changeover. It us just happening because of
forces cutside?

MR. BURSTEIN: For assisting plants?

MR. MOLZ: Yes?

MR. BURSTEIN: I think the answer is yes.

MR. SHERON: We are not aware of any coherent or
extensive research program in this area, or in a part of the
industry. There are some programs. For example, we have a
joint program with EPRI, which I think we told you about,
which deals with coming up with criteria for verifying and
validating software. Okay? So, there are some programs
that EPRI has in place, but there is no counterpart you
might say to what you are looking for from us which is this
big integral -- you know, what is the impact of this, and
how can I maximize safety with digital systems. We just
don't see that going on with the regulated industry ric.i-
now.

MR. KINTNER: Let me tell you right now, one thing
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that worries me about this, and it goes back to the
beginning of nuclear energy designs -- the instrumentation
and control systems were, to some degree, independent. The
I&C guys were the only ones who understood what they were
doing, and it ended up with a kind of 1&C complexity and
difficulty which you have got in modern control rooms.

MR. UHRIG: It is worse than that. You have that
being attached on there as an after-thought. The plant was
designed, and then the instrumentation was put on it.

MR. KINTNER: And, as far as I can -- I have some
very close relationship with what is gong on in the ALWR
program with the vendors. They are doing the same thing
again. They are building these beautiful models that can do
all sorts of things. You push one button and the whole feed
system goes on the line and so forth. I don't know whether
that is safe or not. 1I don’'t think it is. I would much
rather have a lot more human intervention at that point.
There are all sorts of questions of that kind which are not
going to be addressed. If what you do is look at the system
when it comes in and say, yes, that is okay or it isn't
okay, because the vendors are going to show that, yes, it
works. But, the safety implications and the totality are
not going to be there.

And we did try in ALWR in the passive plants to

simplify the system, simplify the control rooms, make them
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easier to understand by first glance. That is -- to that
degree that it is being attempted, from the utility
perspective, but it is very very hard to get the
Westinghouse's and the CE's to look at it that way.

When you try to do what you are supposed to do,
they aren't particularly easy to operate with.

MR. SPEIS: Mr. Chairman, I think the EPRI is in
the process of developing some type of a program with the
focus on both software, but primarily hardware reliability.
I think you were briefed -- did you brief them?

MR. KINTNER: I think it was delivered also at the
RES Safety meeting. It is starting in the right direction -
- something useful.

MR. SPEIS: Hopefully we will be able to
participate with them in the future, but it hasn't been
totally --

MR. KINTNER: Mr, Chairman, after all is said and
done, what do we do with this report?

MR. MORRISON: Well, that is a good guestion. I
just wanted to ask Tom Boulette, since he is the only owner
here that is faced with these questions on a day-to-day
basis, whether he has anything to add to the discussion.

MR. BOULETTE: Not too much. I was whispering in
Sol's ear that the utilities have been principally reactive

to this whole issue. To my perspective, there is no
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comprehensive strategic initiative going on in this area
within the utility business.

MR. UHRIG: There is the EPRI program to upgrade
at least a few pilot plants that would be the forerunner of
others to come along afterward.

MR. BOULETTE: That is being reactive to what is
in place -- trying to accommodate the issues with obsolete
parts and what have you.

MR. UHRIG: I don't think it is unrealistic to
talk about ripping out your control room while you have got
the plant shut down for two years to replace the whole
thing. With this generation of plants, the ones in
existence -- thie is the only option you have -- is o
replace it piecemeal or some pretty integrated component of
it. You can't go back and talk about the things you can
talk about with an AP600 or small boiling water reactor.

MR. BURSTEIN: Excuse me. May 1 ask whether the
utility requirements document that governs future plants
covered this area?

MR. UHRIG: For the Chapter 10 in that
reguirements document, which is sort of left open in the
sense that by the time we get there, everything we are

talking about today is going to be cbsolete. That was the

one exception to the original criteria, whereby it was to be

proven technology. Am I right on this, Ed4?
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MR. KINTNER: Yes.

MR. UHRIG: There was a lot left open on that that
is still to be determined.

MR. KINTNER: It talks in principle that these
gquestions are simplicity and margin, operational
capabilities. But, those --

MR. BURSTEIN: Not any new grounds --

MR. KINTNER: No.

MR. BURSTEIN: -- that Tom has just --

MR. KINTNER: It is all evolutionary.

MR. UHRIG: Mr. Chairman, let me make a few
comments here. We talked about a lot of things at that
meeting, very few of which really got into this report,
because we were concerned with getting an overall picture
here. In a sense, I understand the dilemma that the
Commission is faced with here, because they have got an
immediate problem, and then they have got the long-term
problem. And what we are talking about is basically the
long-cerm problem -- those associated with the new designs,
the overall safety. There is nothing much we can do and go
back and impact the overall safety of the existing plants.
That was pretty well -ast in concrete at the time that the
plant was designed.

There are issues such as the role of the operator.

What should the role of the cperator be in the future?
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Should he be an operator, or should he be a manager of
systems? This is an issue that -- it is not clear whether
this is a Commission decision, or whether this is an
industry decision. There is the issue of objective
criteria. Five years agc in this survey that was made, we
came up with the critical issue as far as the utilities was
concerned is they need to know the basis on which these
proposed systems will be judged. They are still basically
being handled on an ad hoc basis. A design comes in and it
either gets approved or disapproved. It generally had been
approved. There are a number of them in operation today.
But, they are still, to the best of my knowledge, and you
can correct me, if you want -- there is no specific set of
criteria that says this is what you have got to do if you
want to get it approved. That could very well be a focus of
this study, or the academy study, or it could not be. I
don't know. I don't know whether to include that are not.

There is tue issue that Ed has alluded to of the
complexity versus simplicity. For instance, the Canadians
have elected to go to a more complex system where there is a
checking every other cycle to make a measurement and a check
and a measurement and a check. And they believe that this
complex system is more safe than a simpler system that does
not have that checking involved,

I do have a reaction to the September workshop.
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As Brian said, you get all sorts of views there, but it was
sort of split up into two camps. One was the people over in
the fossil side saying hey, what is the problem -- we are
putting these things in every day and they are working
beautifully, to the theoretical people over here who were
saying thie problem of software validation is so complex
that it is going to take 10 years to solve it. The issue
has not been resolved. That could be an issue that could
be addressed here -- to try to pull that dichotomy together.

Well, I am not sure I added much to it.

MR. BURSTEIN: An important question, Mr.
Chairman., 1If, indeed, as I think we have said, there are
two problems, we are locking at both the short-term, the
replacement for existing systems and the needs that “xk has
to deal with those issues, and this longer-term broad
oppertunity that the new advanced I&C systems give, should
our letter differentiate between those two and indicate that
there is a different -- perhaps a different approach needed
for each of them?

MR. MORRISON: I think that is a very reasonable
question. I am not certain that that subject was discussed
explicitly at the Subcommittee meeting, since I was in and
out of it.

MR. KINTNER: I don't know if it was either. Bob,

you are going to talk about it too. My assumption is, and
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perhaps wrongly, that that is going to resolve itself on an
ad hoc basis eventually, having it clarified, and it is not
nearly as important an issue nor as difficult to deal with
as this broader issue.

MR. UHRIG: It hasn't been to date. The reason it
hasn't been is almost everything that has been done has been
flood-compatible system -- exactly the same function, some
additional refinements perhaps, but fundamentally performing
the same function that the analog system did, in the same
physical case with the same plugs, tied in with the same
beta channels. If you go into a total revision of a major
system, which EPRI is talking about, then the issue is no
longer that simple. It is not a case of --

MR. KINTNER: Very good point. Our report of a
year ago did differentiate between these problems. I think,
maybe to go back and look at that and make a differentiation
would be very helpful.

MR. MORRISON: I was starting to think we could
add a paragraph at the end referring to that or try to
factor something into the middle, if the Committee so feels
that that would be a useful addition to the report.

Fred, you were going to make a comment or raise a
question?

MR. MOLZ: Yes. It is related to some of the

statemente that were made. But, if you look at this problem
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trying to do, and I like the way Ed characterized it in
words; but I am not as happy with the three explicit
projects.

MR. KINTNER: Can I try to explain it a little
further?

MR. ISBIN: I suggest that you do this in wcrds,
rather than finding out the three.

MR. KINTNER: I find out the three, because
already there is work that they are doing which is
individually going to be useful, but could be used in a --
if it is combined and digested together, could come up with
some very important insights. On the one hand, these IPEs
are going to show, from a number of different plants, the
scenarios, the probabilities, the places where errors can
come, the places where accidents can begin. That is going
to be a far better understanding in total, a far better body
of data on that subject than has ever been available before.

Then, to go down to the third one. INEL is going
to try to look to see what effect does human performance
have on PRAs. How is it factored into the PRAs, good or
bad, and under what circumstances? Now, you have got this
set of data or the scenarios, and accidents and so forth
that can happen, things that go on in the plant and, on the
other hand, you have got an understanding presumably coming

out of this of what a human performance reaction does in a
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PRA to those scenarics. Then the human error analysis is
does the human do this thing right, or does he do it wrong?
Now, if you put all of thcse things together, you are going
tc get some insight.

Let me give you a very simple stupid answer. This
is a very selfish thing. It is my view that simplicity --
that is to say, you limit the functions to those that are
specifically associated with safety -- and when I say
safety, I mean the reliability of operation of the plant on
the part of safety, and it is combined with margins, that is
more time to work with not nearly so close to the borderline
of something serious taking place -- that those contribute a
great deal to the totality of safety of the plants. A study
of this kind would then show how that relates through the
I&C system into reaction times, into what information should
be presented, to what degree, as Bob points out, should the
operator be expected to do these things for himself, as
compared to pushing a button and it happens.

I have told this group before, and I hate to go
back to sea stories, but I almost got killed by a modern
control system in the operation of Mark I, the very first
nuclear power reactor. The design was such that -- and we
thought this was a brilliant thing -- it was designed so you
could shift to the various propulsion modes of the shift,

from a battery propulsion to diesel propulsion, to turbine
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electric propulsion by pushing a button. And when you
pushed the button to each one of these systems, then four or
five valves changed, switches changed and so forth, and all
it tock was one guy pushing one button and it all happened.

So, this was being tested one day and there was a
dumping condenser, where we were dumping steam from -- that
wasn't being used in a turbine, when such an operation was
being tested, and one valve failed to open, and the
condensate failed to be pumped out of the condensate
condenser. I walked across the platform above the
condensate condenser, down the ladder and through one door
and the thing exploded. It blew the whole top cff and so
forth. And the reason was that here was an automatic system
dependent upon somebody else than humans and the valve
didn't open. From that instant, that day, and this was a
lesson I will always remember, that whole system was
abolished from then on. It is still true of every reactor
plant in the United States Navy. People who do these things
by human intervention, open valves, close valves and so
forth, and the automation of the computer operation of the
thing --

MR. BURSTEIN: Yes. But, that was an old analog
system.

[Laughter.]

MR. BURSTEIN: We are not talking about that
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anymore.
[Laughter.]
MR. KINTNER: Well, it was a long story. But, the
point I am making is that things -- the question as to what

degree this kind of a decision versus that kind of a
decision comes with total safety when you integrate it with
these modern systems -- how much computer control, what kind
of presentations.

MR. UHRIG: It is in existence today though --
that the Canadians are starting up from source level to full
power automatically.

MR. KINTNER: I don't know.

MR. UHRIG: There are holes in there where they
check things out. But, fundamentally it is a --

MR. BURSTEIN: I think we have got to get back, if
I may, Mr. Chairman, to Professor Isbin's concern about the
use of those three specific projects and how we are going to
deal with them either in words or in specifics or what words
we add to make them palatable.

MR. BOULETTE: Well, what is the concern? Can you
amplify on that?

MR. ISBIN: I am only telling you what I believe,
and it isn't based upon extensive knowledge. I did hear the
IPE presentation in the Severe Accident Subcommittee. I did

hear the statistical analysis of IPE's carried out by BNL.
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I am not at all convinced that this is a key project. That
is my assessment from two simple presentations. I would --
I like what you are trying to say in words -- what you and
Neil have said in words, but I don't think that the study
has been sufficiently in-depth to list this specifically as
a project to be integrated with other things. That is my
gut feeling. I am just reinforcing it.

MR. HATCHER: Could I ask just a clarifying
question? In terms of these statistical analyses, human
error analyses, and others related, is this being done in
the context of auy rind of risk analysis and deterministic
or probabilistic risk and that sort of thing?

MR. KINTNER: There is certainly some broader view
of why they are doing it. I think they are individual
projects specifically done ad hoc for themselves. I mean,
the IPEs were done. A tremendous amount of information was
provided. Now the BNL has been assigned the question of
computerizing it and putting it into readily available data.
Maybe somebody else wants to question it.

MR. ISBIN: See, part of the problem is that you
are talking about coperating plants. We are not talking
about the advanced reactors. There are severe accident
issues which are an aside from the IPE which have to be
furnished by research to tell the individual owners what

they need or need not do in terms of severe accidents.
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There is a whole question of accident management, which sort
of gets lost in all of this. One utility I know has tried
to see how their personnel can effectively interact. That
was included in one of the IPEs. But, this isn't done
generally. I just have a great deal of reluctance of seeing
that go in as one of the three major projects.

MR. TODREAS: Could I add a point? My intuitive
feeling being stimulated, stirred up by what Herb was saying
is that he is probably right. The whole IPE activity had a
bit push behind it when it started. There was a lot of
effort. But, in terms of the real utilization of it by
industry itself in any cohesive manner, by the NRC, pulling
the lessons learned and recycling it back, these were the
accident management response by the NRC on top of it, it is
an engine that is running slow, maybe out of gas, or may be
in neutral. I don't know. But, it probably isn't, as it
exists now, a strong framework.

By our including this in there we kind of confer
on it a mantel that there is more emphasis --

MR. KINTNER: Let me back off and say 1I agree. f
When the IPE study is finished, it seems to me that in the
best of all worlds, the NRC is geing to deo just what you
said hasn't been done yet,

MR. TODREAS: We could say that it has the

potential -- let me now word it generically. I mean, it has
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the potential for a lot of mischief too, because there are
80 many people involved, so many issues, and I mean, you
could stir up, from a regulatory side and get into a lot of
very specifics that aren't productive. On the other hand,
you could stand back, integrate it and do a very good
service. So, there is a lot of potential there, but it is
not an example of a really productive prcject, and that is
the change.

MR. KINTNER: Now, having said that, let me back
off and say forget what is said here. What I was trying to
do and I think the rest of the Committee joined, was to be
helpful by suggesting some way that existing work could be
put together in a synergistic way to help answer this
broader question. That was what we were trying to do. Now,
if these are not the right ones, are there others that
someone should suggest, or should we just drop the whole
thing?

MR. SPEIS: Can I take a stab at this one? I am
not sure I can make a recommendation. Some of these
examples, to some extent they are apples and orange. I
think what is important is to push for the goal. Throw at
us -- we have a number of projects in this area, and force
us to think how do they fit in a broader umbrella, okay, or
how do they finally fit into a triangle all the way to the

top? 8o, throw it at us and I think that will be much
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to say that or not.

MR. BURSTEIN: I think the paragraph on the short-
term/long-term might deal with that, because you are not
addressing the short-term on this report at all.

MR. KINTNER: Right.

MR. BURSTEIN: And the NAS study would.

MR. MORRISON: Ed, do you think you can have the
revisions perhaps for us to act on either by the end of the
day or tomorrow, or do we want to go away and think about
this?

MR. KINTNER: I can have it done by tomorrow
certainly, in long-hand at least.

MR. MORRISON: Okay. I think that would be
satisfactory, just to read to the Committee. I think that
we are close to consensus on what should be in the report.
It is just a matter of record to make sure that we have
these three or four sentences added. It is not much more
than that -- maybe half a dozen.

All right. Let's then leave the final approval of
this until tomorrow or until Ed gets his words out. And I
think now is a very appropriate time to breax for lunch. 1I
would suggest that we reconvene at 1:30. That will give us
ample time for lunch.

MR. SPEIS: Mr. Chairman, this workshop that we

were discussing this morning is going to be March 1 and 2.
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MR. UHRIG: 1Is it the one on the computer codes?
MR. SPEIS: That is on passive reliability -- the

reliability of passive systems -- how you go about

evaluating the reliability of passive systems. It is going

to be in Harpers Ferry.

MR. SHERON: Oh, it is?

MR. SPEIS: It is an hour's drive from here.

MR. KINTNER: Dates?

MR. SPEIS: March 1 and 2 -- the first and second
of March.

MR. ISBIN: And that is the historic site?

MR. SPEIS: Yes. We will give you more
information later.

MR. KINTNER: What is the title of the workshop?

MR. SPEIS: Passive reliability -- passive
evaluation of reliability of passive fystems, components.

MR. BURSTEIN: This is the reliability question
that we raised earlier.

MR. SPEIS: Yes, yes. I think with what you did,
you have justified your existence for the last five years.

MR. BURSTEIN: That is where you are going to
repeal the laws of gravity and other things.

MR. KINTNER: A lot of very famous things happened
in Harpers Ferry, you know.

MR. MORRISON: All right. I think going to
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Harpers Ferry, you ought to find out how Senator Byrd feels
on passive reliability in that context. With that, let's
adjourn.
[(Whereupon, at 12:12 p.m., the above-entitled
meeting was recessed for lunch, to reconvene at 1:30 p.m.

this same day.]
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AFTERNOON SESSION
{1:31 p.m.)

MR. MORRISON: I would like to sall the meeting to
order.

The first item of business -- George Sege wants to
say a few words about the schedule or scheduling. 1Is that
correct? Geo ahead.

MR. SEGE: This is off the record.

[Discussion held off the record.]

MR. MORRISON: Let's go back on the record.

Ed Kintner informs me that he has written a set of
worde that will amend the Advanced I&C Subcommittee report.
So, let's go back and pick that up before we start with the
Waste Subcommit :-e. Ed4?

MR. KINTNER: Okay. 1If you go on page two, there
are a number of quotations from the previous report. At the
end of the last paragraph, I propose to aad another
paragraph which reads as follows.

"The important safety questions of application of
modern I&C systems fall into two timeframes: first, the
system-by-system replacement of analog with digital
equipment in presently operating plants, and second, the
design of modern digital I&C systems into the next

generatiocn of reactors."

I think it replies to the questions you've raised
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about pointing out that there really are two of these
things.

MR. MORRISON: That's simply a statement of fact.
Did you want to add anything as the direction to research
based upon that?

MR. BURSTEIN: I would like to suggest you add the
words that the Subcommittee report or this report is
directed toward the latter, because it seems to me that you
need to make that distinction, and if you do that, I think
it answers a lot of the guestions that our dialogue had
earlier.

MR. KINTNER: The second point had to do with this
meeting with the National Academy, and here you may have
some real qguibbles, but anyway, I said, "The full Committee
was advised during its meeting on January 13th that the
National Academies are being requested to organize a 14-
month study on this subject, this general subject of safety
gocals. The Committee recommends that the charter for this
National Academy study be broadened to involve the entire
system of human operators, the I1&C software and hardware,
and their combined relationship to plant safety."

MR. MORRISON: Ed, is that in addition to what we
have in the report, or does that replace something?

MR. KINTNER: VYes.

MR. MORRISON: Yes, vyes.
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MR. KINTNER: Yes.

MR. MORRISON: 1It's both.

MR. KINTNER: Yes. I thought we'd leave in the
fact that we're in the process of setting up a group and so
forth, leave that in. If it's not needed anymore, it's not
needed, but some of us felt -- I feel, too, that something
could be done before the National Academy, and it would be
worth a try.

MR. BURSTEIN: Could I ask that that be repeated?

MR. MORRISON: Would you please repeat that again?

MR. KINTNER: Yes. *“The full Committee was

riged" --

MR. MORRISON: Could we have some quiet, so that
we can hear this sentence?

MR. KINTNER: "The full Committee was advised
during its meeting on January 13th that the National
Academies are being requested to organize a 14-month study
on this subject" -- "this subject" being this overall safety
study. "The Committee recommends that the charter for this
National Academy study be broadened to include the entire
system of human operators, I&C software and hardware, and
their combined relationship to plant safety."

MR. MORRISON: Does anybody have any problems with
those words?

[No response.]
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MR. MORRISON: All right.

MR. KINTNER: Then, there was one other comment
and that had to do with the three projects which should be
synergized and so forth, and I changed that to read as
follows.

MR. BURSTZIN: This is at the top of page four?

MR. KINTNER: The top of page four. "Another
opportunity is for RES to consolidate several projects
already underway with the specific goal of achieving such
'an effective approach tc this new and difficult subject.’
Insights gained from synergizing several selected individual
projects could p.-vide the bases for better understanding"
and so forth.

Then I added something which you did not hear
already, and we'll see whether you have any objection.

Right at the end, we'll say "The Subcommittee appreciated
the considerable effort of the RES staff in preparing and
presenting extensive information during the meeting on the
2%th and 30th, " and they really did -- there was a lot of
information covered, a lot of areas, as far as presentations
were concernec.

MR. BURSTEIN: I have no problem with that.

MR. MORRISON: 1Is there anyone that disagrees with
the report as amended by Ed's comments?

MR. SPEIS: Can I ask a gquestion?
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MR. MORRISON: All right. Go ahead.

MR. SPEIS: On page thre¢, item C, where you talk
about the branch -- "The branch does not within itself
possess the requisite technical and executive capability" -
- that's a broad condemnation of the branch.

MR. KINTNER: It's a what?

MR. SPEIS: A broad condemnation of the lack of
both technical and managerial ability in the branch. Is
that what you mean, or are you talking about sufficiency?
It's just a question -- you people can say what you want to
-- but I'm just trying to clarify what you are trying to
say.

MR. KINTNER: I thought long and hard about it. I
know that that's a tough statement. I think, from our
experience over the years, it's true. I really believe that
Eric and whoever else ought to think very, very hard about
not just changing the names or changing one or two players
but scomehow finding additional technical and executive
strength to put into that branch.

MR. SPEIS: You're talking about additional -- you
just used the word "additional."

MR. BURSTEIN: Are you suggesting, if I may, Mr,
Chairman, that we add the word "sufficient" after
“capability"?

MR. SPEIS: I am trying to understand what this
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sentence means. I don't think I can tell you what to say.

MR KINTNER: "Requisite," I thought, was a better
word than "sufficient," although they are very close to the
same.

MR. SPEIS: 1 know we have problems as far as
having enough.

MR. KINTNER: It fits unless there's some specific
changes of this nature made, period, and the socner that is
recognized, the better. I think we should say it and say it
that way.

You know, Brian, this morning, said the same
thing. They've got two people that he considers very
technically competent in this area, and yet, here is the --
what I keep repeating, and I think most people agree -- one
of the most difficult, because unprecedented, subject areas
for the NRC to deal with.

So, that's the background and the basis for this,
and the fact that, again, we, the Committee -- and Lord only
knows we're not that smart; if we were, we'd do it ourselves
-- have felt for sc long that something fundamental had to
be done with regard to a raw strategy for this branch.

MR. BURSTEIN: There is the implication .>at, no
matter who the agency assigned to this job, they would be
technically and executively incapable.

MR. SPEIS: What I'm told is that the only person
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who could lead such a branch had to be a psychologist.

MR. BURSTEIN: Well, the question whether the
statement is a statement of fact as the Subcommittee and
this Committee find them or whether it is meant to say that
the responsible branch has not assigned the requisite
technical -- it may have them -- we don't know. We haven't
seen the rostrum of all the people in RES and whethaer they
have the capability to do this or not, but the people who
have been assigned to it are not -- do not possess the
technical and executive capability. 1Is that the difference
that I denote between the concern expressed and what the
statement says?

MR. MORRISON: I thought Ed covered that last
point within itself.

MR. BURSTEIN: I think so.

MR. MORRISON: I don't think we as a Subcommittee
have met often enough with the branch to lock at all of RES
or all of NRC.

We will assume that the report is approved by the

Committee,

Ed, with your changes, then, we'll pass it on as a

Committee report, and I thank you for your efforts over the
noon hour.
MR. KINTNER: Do I address this to you? I do,

don't 1?
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MR. MORRISON: Yes, address it to me, and then I
will get the appropriate transmittal letter saying that the
Committee has deliberated and accepts this report as its
own.

MR. ISBIN: And on the first page, you ought to
include who the members were that attended the meeting and
who the chairman is. We've sort of been following a format
with previous reports, and I think you should have some
consistency in carrying this out.

MR. MORRISON: Let's move then to the Waste
Subcommittee, and we'll ask Fred Molz to take over.

MR. BURSTEIN: The report is too short.

MR. MORRISON: The waste one is too short?

MR. BURSTEIN: Yes. It doesn't have the required
eight pounds.

MR. MORRISON: We didn't want to get into the
mixed waste problem.

MR, BURSTEIN: Oh, I see.

MR. KINTNER: Do you have an extra copy, George?

[Pause. ]

MR. MOLZ: 1I thought, at this time, since the
Center is finally -- is rolling along and it's really the
first time we've had kind of an exhaustive overview of the
high-level waste research, that it would be worth going into

a little more detail about the projects and things like
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that, and that's why the report is thicker than most, and I
apclogize for including a memorandum in there. Some of you
may have noticed there's sort of an extraneous page. You
can just ignore that.

MR. BURSTEIN: You're just testing to see whether
we read it or not.

MR. MOLZ: Yes. I know that Sol read it. &o,
we'll give him a plus,

I guess what I'll do is kind of review over it one
time and then go back and talk about it, and the Committee
really has only had one review of this. So, it's not, by
any means, a final report, and it may very 1211 be that some
of our Committee members will have some suggestions for
additiocnal changes.

The first part, on the front page, dealing with
the introduction and the DOE overview, more or less is for
context. The subject matter there is not directly in the
purview of this Committee, but we thought it would be
interesting to review that.

And then, on page two, we get first into an
overview of the High-Level Waste Research Program, and even
though we were at the Center, included in the cverview are
projects that are administered through the NRC directly,
without going through the Center.

And the overall procedure for coming up with
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projects and identifying research is to come up with these
so-called KTUs, waich stands for Key Technical
Uncevtainties.

We didn't review these Key Technical Uncertainties
in any kind of detail, but based on the perceived
uncertainties, then, there are 12 major projects at the
Center, and you can group the projects in several different
ways.

In order to get a feeling for the overall program,
we grouped them into tectonics and volcanism, geochemistry,
hydrology, and then waste package studies, performance
assessment, and seismic rock mechanics, and if you look at
the funding, about 23 percent goes into the tectonics and
volcanism, 20 percent into geochemistry, 25 percent
hydrology, and then something fairly close to 10 percent for
the last three areas.

Briefly going down here, the actual 12 projects:
volcanic systeme of the basin and range, field volcanism,
tectonics -- that's one grouping, and then we have what is
called the geochemistry research project. As noted, that
particular project is going to be phased out, but there's
lots of other geochemistry in the program. So, in no way
can that be viewed as a phasing ocut of geochemistry.

Sorption modeling -- and that brings up one of the

quesiions that the Committee had, or concerns, and that was
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related to the use of uranium as a major element for
studying transport, and I guess the Committee, in general,
questioned whether or not we're over-emphasizing uranium-
type isotopes, and so, that's something that we probably
will want to talk about a little bit more.

Then there's the seismic rock mechanics project;
integrated waste package experiments; the geochemical
natura. analogs, which is an area that the overall Committee
has been positive on for some pericd of time, and we discuss
that further, and we'll come back to that, also.

Performance assessment research, stocastic flow
and transport -- that number 10 is also due to phase out --
for phase-out in '94, and in the past, it has been oriented
a lot towards modeling in the computer, and in this case, it
does appear that it's part of a gradual shift towards more
field-oriented types of research, which in general the
Committee endorses, and we will discuss that some more,
also.

And then there is the regional hydrology project,
and we note that that seems to be a rather important project
from a performance assessment viewpoint because of the big
picture that is meant to develop partly from that project,
and finally, the formal hydrology research project, and

since DOE is continuing their study of what you might call

exceptionally high-temperature storage or long-term high-
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temperature storage, that adds more importance to the
thermohydrology end of things.

That completed the 12 projects at the Center, and
in the next year, one or two additional projects are
expected. You may have noticed that, in the one table that
I included, the fiscal year '95 funding was lower than '94,
but that will probably be eliminated by additional projects
that would be added.

MR. KINTNER: What was the total funding?

MR. MOLZ: The total funding was $4.7 million in
‘94 and $4.5 million in '95, but there probably will be more
than $4.5 million. What is in the table is just what is
known at present.

In addition, then, to the projects at the Center,
there are two projects administered directly by the NRC.

One, at the University of Arizona, is entitled
Validation Studies for Assessing Unsaturated Flow and
Transport Through Fractured Rock -- most of that project is
field-oriented and appears to be making good progress -- and
then a project at Cal Tech dealing with measuring the
offsets, tectonic motion, using the global positioning
satellite that we have in orbit.

S0, that pretty much covers the main projects that
are involved, and at this point, the Committee -- actually,

in the presentations, what I'm presenting now was more or
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less at the end, but it seemed to fit in between here pretty
well.

So, the Committee also locked at what we call the
overall program, meaning not looking at any particular
project but viewing the program particularly within the
constraints that the Commiseion had in our last meeting: Is
the program itself doing what it's supposed to do?

I thirk it's pretty accurate to say that the
Committee was quite impress with the overall organization at
the Center, and I noticed, personally, a large difference
between the first meeting that I had there, when we really
got the impression that a lot of people were, to a certain
extent, rediscovering the wheel, but when you start a new
center, obviously you have to go through that stage before
you can really start to make new contributions, so to speak,
and so it appears to us now that they are really well
organized and that you could almost consider the Center to
be an example of the way a Federally-funded research and

development center ought to operate, and so, our overall

evaluation is that the money being spent is being well

spent.

We saw no problem with including university
research within the overall program, but as far as having an
organization that coordinates things, maintains knowledge,

updates knowledge, the Center seems to be a superior
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organization for that sort of thing.

MR. TODREAS: How many professionals are in the
Center?

MR. MOLZ: I haven't added them up.

MR. TODREAS: Somewhere around 50, though.

MR. MOLZ: Yes. I think they have four positions
yet that are --

MR. RANDALL: Their approved project level is
about 54 positions, and I think they're within one position
of that.

MR. MOLZ: 8So, yes, right around 50.

MR. TODREAS: Of those, what is the number of
professionals engaged in research versus engaged in
regulatory assistance?

MR. RANDALL: If you do it by the budget, then
it's roughly two-thirds to one-third.

MR. TODREAS: Which way?

MR. RANDALL: Sixty percent regulatory support,

technical assistance; forty percent, roughly, of research.

However, it's somewhat misleading, because some of the folks

who are working on the sixty percent -- some of their time,
in fact, will be used for research, but it's roughly
sixty/forty.

MR. TODREAS: I just wanted to get a ballpark

figure.
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MR. MOLZ: I guess our evaluation of the overall
program is very positive. There is good morale, and people
act like they are part of a research organization. At the
same time, they don't have their heads in the clouds. They
seem to realize that they are different from a typical
research organization in that there is an overriding problem
that they need to focus on, and so, there seems to be a good
mix there.

So, the rest of the report, then, deals more with
an evaluation of the research, and the Committee was pleased
to see increasing emphasis in the tectonics/volcanism area.
If you go back a number of years, I guess there was much
more emphasis in hydrology, and certainly, the tectonics and
volcanism is of a major concern there, and so, we think that
work is well balanced.

In general, the Committee felt that leaning
towards field-type studies, as opposed to highly theoretical
studies, at least in the immediate future would probably be
a good prejudice to have. We might want to discuss that a
little bit more. And we like the idea of using the
Geographical Information Systems to manage and display the
accumulating data. Certainly, that will be very effective
and should add order to the overall process over a period of
time.

In the geochemistry area, I already mentioned the
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1 concern about placing too much emphasis on uranium

. 2 chemistry, and we'll come back to that again, I'm sure, and
3 it's one of the areas where we are requesting that there be
4 a written response to this concern, and we mean that

constructively. We'd like the people involved to sit down
and really analyze why they're studying a certain isotope,
so that we can all agree on what the reasons are and if they
are reasonable, and we tried to list a few of the potential
reascns here in the report.

MR. KINTNER: Why should there be an interest in
uranium isotopes in this area?

MR. MOLZ: The reasons we heard were, one, it's
easier and it's safer and cheaper to work with these, and
the uranium chemistry dominates a lot of things. What that
exactly means, I am not sure. You could say it dominates in
the sense that there is a lot more of it, and yet, if you're
walking around outside a chemical plant that's poisoning the
soil, you're not going to be concerned with the salt, you'll
be concerned with the cyanide. So, even though the salt
might dominate, if you pick up -- well, I don't want to go
into my analog too far here. Sometimes I can get carried
away with these things.

MR. ISBIN: There alsoc seems to be another point
of view, and I am no expert in this area, but I tried to

listen to what they were saying.
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transport, but we never really got into any depth of
discussion in these areas.

MR. KINTNER: Of uranium.

MR. ISBIN: Well, of specific isotopes.

MR. MOLZ: Well, do I want to continue the review
here?

MR. ISEIN: We'll come back to it.

MR. MOLZ: We talked a fair amount about the
natural analog studies. I think we got, as a Committee, an
appreciation for the tediocusness and the difficulty of
natural analog studies and the potential complexity that
makes it very difficult to use that information to validate
mathematical models, and so, we might want to talk about
that a little more.

We kind of came up with the idea that the natural
analog studies were most valuable in a natural way in
providing a big picture of how a transport process around an
emplacement might occur and that you get most out of them by
approaching from that point of view rather than trying to
explain every detail of a distribution of something around
one of these sites.

MR. ISBIN: And there is another important point
which you have included in the text of the Subcommittee's
report, and that deals with here you have a group of highly

professional trained people, you have more than a critical
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mass of them, and obviously, you're going to have
differences in points of view, and importantly enough, if
you look at their reports that they issue, where you have a
difference in point of view or dissension from majority,
it's written out in the report, and we thought that, boy,
this is the first time we've seen anything like this, and
the staff is to be congratulated at the Center for doing
that.

It was instructive for the rest of us to explore
what these differences were, and I think it pretty well
convinced the Subcommittee that these differences are so
profound that the use of analogs can only achieve a very
limited objective, and you have to be very careful in how
you use analogs in order to do this.

If I may say cne more thing, Mr. Chairman -- and
this is a general statement. We talk a lot about codes, and
we talk about verification, and we talk about validation. I
think we need to be extremely careful, and I would urge the
Committee to adopt a more general term of assessment.

That's all we're doing, is assessing these codes.
We're never validating them. We're never really verifying
them to the extent that other people interpret these terms,
so that we have to be careful in how we say that, and this,
too, is embodied a little bit in this report, but it carries

over in the advanced reactors, when we talk about codes.
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I think the research has pretty well adopted the
position that assessment is probably a more appropriate way
of saying that.

MR. MORRISON: At sometime later, either in this
discussion or later this afternoon, I think this point about
dissenting views is one that we need to address as the
Committee, recognizing that this is a regulatory agency
that's doing research, and obviously, there's a tension
between trying to explore the end limits of science versus
what you truly need for regulation, and so, are dissenting
views useful in trying to bring you toward the credible
regulation? And I don't think we need to answer it now, but
that's a somewhat philosophical question, though, but it's a
fundamental one as to how one spends cne's budget .

MR. MOLZ: I think those are very good points that
you've made, Herb, and under the hydrology research, this
question of validation or assessment or calibration came up
again, and we discussed that in a little more detail, and
it's my personal opinion that, in a lot of fields, we're
actually trying to change the definition of validation, and
it's a form of lying, in a sense, and you have to be --

MR. KINTNER: How do you spell that?

MR. MOLZ: Validation?

MR. KINTNER: No, the lying.

MR. MOLZ: L-Y. Not telling the truth. You can
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just plain lie, or you can change the definitions of the
words so that people don't understand what you're saying.
There's two different ways of doing it, and in trying to
make models work, we're pushing up against a wall, so to
speak, in that area, I think.

MR. TODREAS: The point that you were referring to
that Herb brought up I think is very important for us to
keep that distinction. I would say, though, in the thermal
hydraulic area relative to RELAP, I think we're trying to
validate the code against reality, and we should push in
that direction tomorrow.

MR. BURSTEIN: You being the NRC.

MR. TODREAS: The goal on the RELAP development I
think is to come out with a code validated against physical
data that represents the reality.

MR. ISBIN: But the difficulty there is that you
may talk about a very explicit scenario, and unfortunately,
you need more scenarios. You will never really accomplish
that overall purpose for which you would like to use the
code.

MR. TODREAS: A lot of the individual pieces may
be validated against individual experiments, but the code as
a whole may only be validated against a particular scenario
if you're successful, but what this says here, though, is

what they were doing on a particular study was not
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validation at all in that sense, was a calibration. So,
this definitely falls shorter than the objective in the
other area.

MR. MOLZ: We can bring ocut another point here. I
assume that, in the request for proposal that went out, the
term validation was in the title of the subject.

Now, the university people locked at that, maybe a
number of them said, well, we can't validate it, but if we
don't say we can validate it, we're not going to get funded.
S0, they write the proposal and they use the term validation
just like it was used.

Then, when they get to present their first
research results, they're thinking to themselves now we've
got to get out of this, because we know we can't validate
it, even though we said we could.

So, they say, by the way, we're not really
validating it, we're calibrating it, and everybody sort of
goes along with it, because everyone kind of understood
that's the way it was to begin with, but the public won't
understand it that way. If they see it and we say it's
validated, they go back to the old definition in the
encyclopedia or whatever or the dictionary.

MR. TODREAS: Yes, but it's the staff here on RES
whecse feet we ought to hold to the fire on that. If they

started it off that way, that was not in the best direction,
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the right direction.

MR. MOLZ: Yes. If you agree that validation
really can't be done in the strict sense, then the term
shouldn't be used, and that's where Herb's point of view, I
think, comes out. If we use some of these other terms --
and in all honesty, you ll get people that will disagree
with that, but I don't think there's too many that really,
really disagree with it.

MR. HATCHER: I just had a question about the
categories that have been defined here, or loosely defined
perhaps. I was going to ask, in the general sense, if at
some point there is a plan to bring these things together
and have cross-fertilization, integration of all the ideas,
such as in the research related to hydrology, which bears on
geochemical, transport phenomena.

Seismology -- again, going back, there have been
arguments about the effects of seismic pumping on the
hydrologic system at Yucca Mountain and other places. 1Is
there a general plan for this sort of thing that sort of
overrides this entire program?

MR. MOLZ: The way I understand it, that would
come I under -- probably under performance assessment.

Now, there's some of that done all the time, informally but
the performance assessment project is supposed to integrate

everything and use all that information to actually assess
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what's going to happen.

MR. HATCHER: I guess my other gquestion you've
already answered and that is that these people are
communicating back and forth all the time anyway.

MR. MOLZ: Yes.

MR. BURSTEIN: This particular group has the
advantage of working all together rather compactly. So, I
suppose there could be cases of miscommunication, but I
would imagine that they'd be rather small.

MR. ISBIN: And the term iterative performance
assessment is used because you go back, you learn what you
did, and you go through the cycle.

MR. HATCHER: All right.

MR. MOLZ: Okay. The corrosion research seems to
be on a firm basis. That's one I remember when had our
first visit there. It seemed like it was kind of shaky, but
they have a firm idea of what they're locking for now and
ways to go about it and also seem to have good facilities
there for the research.

MR. KINTNER: For the waste package?

MR. MOLZ: Yes, under waste package research. And
they also are considering microbial mediated corrosion as
one of the sub-areas that they're studying

And then this next-to-last subject I mentioned

here, the performance assessment, here we use the term
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iterative performance assessment, and one of the things they
de is they come up with disruptive scenarios, and four of
the prominent ones are volcanic events, climate change,
seismo-tectonics, human intrusion, and then within each of
those areas, you could have various types of disruptive
scenarios.

Obviously, climate change could go either way. so
that you could have two types of disruptive scenarios, one
associated with warming, one associated with cooling, and
things like that, and then, all the information from the
other research is brought together here and used to try to
evaluate the performance of the potential repesitory under
the various scenarios.

I guess that kind of is a quick overview.

MR. ISBIN: With reference to the disruptive
scenarios, the Subcommittee was impressed with the
presentation of the performance assessment, but the
difficulty is what scenario should you include? I mean if
you leave it to your imagination, you can destroy anything,
and it was pointed out that, by EPA requirements, all
scenarios are to be looked at, but we got more of a rational
approach from the presenter, and it's important that you
determine what this rational approach is.

What you do now is going to be the focus of

attention by others who will be reading it at a later date.
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So, it's important that the documentation be made on
justifying the kinds of scenarios that you choose to examine
and have a basis for that. This is going to be important in
terms of public acceptance of what you do.

MR. MOLZ: 8So, how do you do that?

MR. ISBIN: Well, they're doing this in severe
accidents.

We thought that the Center might learn something
from what is being done on severe accidents in how you
approach the subject, because it can be completely open-
ended, but you are finding closure, you are getting to
closure on some very significant severe accidents, and
you've done this through a process, a process which involves
an open discussion of the events that you are going to
consider and why you're considering it and why you think
that it should be restricted to these set of events.

So, there are some lessons, hopefully, that can be
learned from severe accidents which can carry over into what
you're going to handle in disruptive scenarios for the
repository. This is the best I can give you.

MR. KINTNER: 1Is this probabilities?

MR. ISBIN: The whole performance assessment is
based upon probabilities, but these probabilities that have
to be interpreted, and this is where Turcotte was making his

points some time ago in that you have to make it on a basis
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that is understandable by the public, as well.

You're talking about events which can occur
anytime through 10,000 or so years, and this needs to be
written in such a way that it's understood, understood not
only by the scientists involved but understood by others who
are going to look over your shoulder.

MR. MORRISON: Sol Burstein, you had a question or
comment?

MR. BURSTEIN: Right now, it seems to me that
we're involved in a program that seeks to provide the
regulatory commission with expertise in this area.

We've talked about these key technical
uncertainties, and I'm not sure that those technical
uncertainties are to help the DOE make an application for
the repository, for the EPA to write regulations or criteria
from which regulations will be written, or for the NRC to
resolve questions of fact, if it can, but it seems to me
we're at the threshold of getting some basic information in
the hands of the people who are going to have to use it.

We're not writing a Part 60. It's been written.
And we're not here to create scenarios, because we're not
gquite at that stage yet, because i don't think we know
enough to do that. At least the NRC, in my view, is
learning how to do that.

So, I guess one of the questions I have for the
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Subcommittee is have we defined things like KTUs, and have
we looked at the program from that point of view, from the
point of view of providing that technical capability, that
expertise that this agency has to have in order to do its
jobs, or is there something other target to which we are
addressing the capability of this Center and the staff?

MR. MOLZ: I think we're targeting the Center to
support -- on the basis of supporting the NRC in their role
of approving or disapproving the license for the repository
that we expect.

MR. BURSTEIN: My question would be, for example,
whose job is it to find out what the geology under Yucca
Mountain is? 1Is it DOE's?

MR. MOLZ: It would be DOE.

MR. BURSTEIN: What's the role of NRC in this
relationship? Are they duplicating what DOE is doing, and
if not, is there a different purpose, and I think there is a
Justifiable reason for this research, but I'm wondering
whether we're getting away from focusing on that towards
something else, and I guess I'm asking are we? I don't
know.

MR. ISBIN: The paragraph on the bottom of page
one attempts to give you that answer. The NRC -- Research
and NMSS have established these key technical uncertainties

in order to be able to establish their information base and
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their expertise tc judge whether or not the license for this
repository will meet the '96 requirements that have been set
forth in 10 CFR Part €0. This has been done.

There are specific requirements that have been set
forth. Research and NMSS have gone through these
requirements to determine where are the missing gaps. These
missing gaps are called key technical uncertainties.

Uncertainties is a word that they chose, which may
have been -- could have been different, but it's a very
broad-based approach, and we're cautioning them later about
how you handle these key technical uncertainties, but this
presents the format upon which they can judge whether or not
the license application has met the Federal requirements.

MR. BURSTEIN: Who has the responsibility for
defining these uncertainties? 1Is this the DOE? If they
come in and say I've read your list cf uncertainties and
here's my answer to it, I've done this work, I have it --

MR. ISBIN: These key technical unc :tainties
involve a broad range of work. Some of these key technical
uncertainties the staff recognizes that they themselves
cannot do and will need to depend upon DOE. In other cases,
these are independent evaluations.

All of this has to be restrained by the kinds of
budgets that they have. So, we tried to explore with them,

in a fair amount of detail, how they went about doing this.

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950




10
11
12
13
14
15
16
17
i8
19

20

22
23
24

25

140
This is the beginning subject. We haven't, by any means,
attempted to complete it, but we recognize some of your
concerns, Sol, and this will be part of the ongoing project.

MR. BURSTEIN: But remember, the word you use --
and it scares the hell out of me -- is independent
evaluations.

Now, I have *-en on the scapbox before, and I will
continue to fight tha. is not the NRC's job to create
independent evaluations. 1If it is a means to educate the
staff then I think it is worthwhile, but if it is to
independently verify the scienc 1t somebody else comes in
with, I have problems with that.

MR. ISBIN: This wasn't really said that way, Sol.

MR. BURSTEIN: Independent analysis is one thing,
and independent research of fundamental phenomena is
something else, and let's get with it.

MR. VOGEL: These key technical uncertainties, of
which there are some 59, were informally given to the
Subcommittee, and we have not discussed them as a group.

In my perusal of these, it seemed to me that gquite
a number of them were pretty general and that many of them
could be combined one with another and so on, so that I
think that that's a flexible list at this point.

MR. MORRISON: I think that's a pretty good point

that you make, Dick, and maybe there's an issue we have to
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1 address of why we couldn't get access to these, but I'd

. 2 really like to have an expression from the staff with regard

3 to these key technical uncertainties, who is charged with

4 solving them.

5 MR. COSTANZI: The key technical uncertainties,

6 right row, is a preliminary group. It is under review by

7 the staff, both the Research staff and NMSS, and your

8 observation is quite correct. Many can and should be

9 combined, and there may be a few that should be split off
10 one from another, but it's certainly something in a state of
11 £iux,
12 But having said that, when the list is finalized,
13 at least to the extent that it will be before the next
14 review of the list and any subsequent review, it is geing to

. 15 be -- it is now and will be ultimately the responsibility of

16 the Department of Energy to address those key technical
17 uncertainties.

The NRC's reole is to determine whether or not DOE

has adequately addressed those uncertainties in its license

application.

The role of the Office of Research with regard to

those uncertainties is to assure that the NRC staff, the NRC

as a whole, has the data, tools, and expertise to be able to

assess DOE's compliance with the regulations, a step to

which is review of DOE's addressing of the key technical
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uncertainties.

We are not going on cur own. We are not designing
a repository. That's DOE's job.

We do do research that, in some cases, confirms
the techniques and methods used by DOE to characterize the
site or design or assess the performance of their
engineering, including the waste package, but again, we
don't characterize the site for DCE. We don't design the
waste packages for DOE.

Our research is confirmatory in nature, and it is
kept that way. 1It's also very selective. We don't have the
resources -- and it wouldn't be a good use of them even if
we had -- to do everything. We can't. It just wouldn't be
a good idea to go everywhere.

Sc, we select those things which are most
important, most bear on the overall performance of the
repository over time, the KTUs, and those are the things
which we spend our resources on, but we're not duplicating
the DOE program. It wouldn't be useful, and we don't have
the resocurces.

MR. KINTNER: DOCE and its laboratories must
somewhere be doing something on every subject you've got in
your KTUs.

MR. COSTANZI: They are or will have toc at some

point, yes.
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MR. KINTNER: Right. Secondly, I'd just guess
that their total research budget is a factor of 50 higher
than yours.

MR. ISBIN: Ten.

MR. KINTNER: Ten? 1Is that all?

MR. ISBIN: 1In terms of research,

MR. KINTNER: They're only spending $40 million a
year?

MR. BURSTEIN: You can talk about characterization
or exploration as not necegsarily research.

MR. KINTNER: I was trying to just say research,
not digging the holes or whatever, but they must be doing
far more than you in these areas.

MR. COSTANZI: Yes.

MR. KINTNER: And so, what you're saying is you're
essentially confirming or doing enough to be sure that
they're not totally erroneous in their conclusions.

MR. COSTANZI: 1I'm sorry. I couldn't hear you.

MR. KINTNER: You're doing enough to be sure that
they're not totally erroneous in their conclusions on
fundamental points.

MR. COSTANZI: That's exactly right. That's
exactly right.

MR. RANDALL: Those areas which potentially are

critical, that could lead to areas of potential
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noncompliance, those that have the highest risk.

MR. KINTNER: To what degree do you exchange with
them this list?

MR. COSTANZI: We have periodic meetings with the
Department. NMSS is the contact with the Department of
Energy. The Office of Research feeds into those meeting,
and often, we attend them.

MR. KINTNER: Not only the subject but the
results, the data is exchanged.

MR. COSTANZI: Everything. Everything. The flow
of information from the NRC to the Department of Energy as
to what we're doing, what we're seeing, how it's coming is
completely free.

The Department of Energy, for reasons which I
think are fairly obvious, generally gives information more
formally. It is from published reports and papers and the
like,

However, at various meetings, international
meetinge as well as national meetings, workshops, and the
like, there is a lot of staff-to-staff exchange of
information as well, in a much less formal way, but I should
caution that all the meetings between -- official meetings
between DOE and NRC must necessarily be public meetings.

The international meetings and symposia,

professional societies, and the like, where staff talk with
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one another, of course, are also public meetings, but those
are not DOE-NRC meetings. Those are professional meetings,
and that's under a different regime.

MR. KINTNER: Let me ask you another guestion.
How do you explain that they're doing so well? Here is this
new organization that gets set up, start out rather quickly.

How do you explain that? Is that Mel's fault? Did he do

that?

MR. MOLZ: I think it must be Mel, yes.

MR. COSTANZI: I think that's right.

MR. RANDALL: I think it's the people in my
branch.

MR. MOLZ: Well, Wesley Patri-k, who is now the
president of the Center, he is extremel, capable, and their
technical director, Booty Sager, is another person who is
widely respected for his honesty and non-game playing when
it comes to models and that sort of thing. He's done a lot
of modeling work in his time, but he basically is a
scientist, not a modeler, and there is a difference,
fortunately. One time I heard a scientist say we can't
leave the natural world to the euphoric modelers.

MR. TODREAS: There must be some interaction
between whatever Bernero's group is and Eric's group in
terms of RES. Somehow your two groups must have come

together, decided how to interact with this organization and
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make it work, because you both have different objectives for
the same group.

The players in the Center are interactive, in a
sense, across the board, to some extent, and that was a
potential issue at some point and somehow must have bLeen
constructively resolved here to make it work there.

MR. COSTANZI: We took what could have been a real
problem and made it a real plus.

The fact that many of the Center staff do both
research and technical assistance has been a boon to both
programs, because there is a much more ready exchange of
insights and ideas and a better understanding of the needs
of licensing as a result of that.

They interact virtually on a daily basis with the
NMSS staff. We know what they're doing and they know what
we're doing.

This exercise of defining the compliance
demonstration strategies and compliance demonstration
methodologies and the KTUs themselves was a tripartite
effort of NMSS, Research staff, and Center staff.

MR. TODREAS: Let me just make one other comment
which is relevant to Ed's.

The success here and then in Idaho relative to
putting a team together with very a different success path

in it has to do with a commitment to get very good people,
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an ability to hang tough, and don't hire unless you've got
them, and then when you recognize them, really go out and
grab them and make it attractive to them, and I have some
sense here, through some of the contact I had, that that's
done in the Center, and 1 suspect there was a lapse relative
to the thermal hydraulics activity in Idaho over the past
few years.

MR. MORRISON: 1Is it a COTR or a program manager
or whatever it is within NRC to whom the Center reports, not
the contracting officer but the contracting officer's
technical representative?

MR. RANDALL: Project manager.

MR. MORRISON: Project manager? Wwhere is he? 1In
NMSS?

MR. RANDALL: The project manager for the research
program resides in my branch. For each of the individual
projects that you have listed in your report, there is a
corresponding project manager in my branch that monitors
that program, directs it, assesses it, and works directly
with it.

MR. MORRISON: So, in reality, though, the request
would come from NMSS.

MR. RANDALL: NMSS would, in effect, refer a user
need, but that, in effect, is done after many mutual

discussions with us.
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Once NMSS has, in effect, established a user need
area, then my staff develops a statement of work, and that
statement of work is then reviewed with NMSS, so that NMSS
feels that it is meeting that.

Then that statement of work goes down to the
Center, and about 30 or 60 days later, the Center sends back
a project plan which then is loocked at both by our staff,
NMSS, collegially, and then my staff has to, in effect,
agree that, yes, it's doing it and then Bill Morris says
fine, I will give you the money for it.

MR. KINTNER: Whe is the Center director? NMSS?

MR. COSTANZI: NMSS is the manager of the Center.

MR. SPEIS: But in all areas of research, we
interact with them directly. We don't go through NMSS.

MR. COSTANZI: NMSS is something like the function
cf the DOE office to a national lab. They take care of the
administrative things.

MR. MORRISON: I'm confused, because I thought the
Center reported to Research, and you tell me it reports to
NMSS.

MR. COSTANZI: The report of the research work and
the direction of the research that will be done at the
Center is from the Office of Research alone. The
administrative details of the management of the Center is

NMSS.
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MR. MORRISON: Now, what's puzzling me -- and
maybe I'm not entirely correcc -- is Idaho National
Engineering Laboratory FFRDC?

MR. COSTANZI: Yes, it is. It's the Department of
Energy.

MR. MORRISON: With the two different responses
with regard to hiring people, is management within the
agency or within the FFRDC?

MR. VOGEL: I wculd suspect it's a matter of
different traditions. Idaho goes back over many years, and
I imagine that they've developed some bad habits.

MR. MORRISON: But one of the purposes of
establishing FFRDC is to maintain capability over a long
period of time and be able to attract the best and
brightest.

MR. MOLZ: Well, isn't Idaho sort of a political
football being bounced around all the time? Isn't Idaho a
politicized organization, basically?

MR. BECKJORD: Idaho has been part of the old AEC
and a part of the Department of Energy's national laboratory
system, and in fact, if you want to go way back, they tested
the ordinance for the battle ships. It was a good firing
range.

The work there -- there has been -- if you look at

it over a long period of time, there's been financial
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stability, but there have been periods when programs
declined.

Idaho became the -- for a long time, it was called
the Naticnal Reactor Testing Site -- I think that was
approximately the words -- and that was where most of the
test reactors were built.

As that period came to an end and there was less
of a need for the experimental and demonstration plants that
were built there, they went through a period of decline.

8o, naturally the politicians in Idaho have always been
interested in seeking means of continuity for maintaining
the operation.

There have been a lot of changes over the last 10
years. For a while, the Star Wars program was a big part.
Well, that has disappeared, and there is less reactor
business now than there used to be.

So, I think, generally speaking, their reactor
side has been in decline. The waste program has taken up
some of that slack out there, because there are activities
both in waste disposal and reprocessing, and I think there
are still some Naval activities that are underway out there.

Another change that has taken place is that, in
the early part of that system, the site -- there tended to
be one or very, very few contractors that managed the whole

gite. It went through a period where it became a number of
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contractors, and now I think what you can say about it is
that there are still several contractors in Idaho but that
the Department of Energy is tending to open these for
competition at the end of every -- almost at the end of
every five-year cycle.

The contracts are five-year contracts -- for
example, EG&G in Idaho -- and I have heard that that will be
an open competition again, and of course, at Albuguerque,
there has been a big change down there recently, as well.
So, there's guite a lot of flux in the national laboratory
scene.

There's a point to make about the Center for Waste
Regulatory Analysis, which is it just didn't grow up in San
Antonio all by itself. I mean th: Southwest Research
Institute has a very firm leader, and he has been in charge
of that place. I think he began -- Golan began the
Southwest Research Institute, and he's still very central in
the management of it, and I think that the practices that
this FFRDC follows in terms of personnel and their other
policies are policies that were laid down by Dr. Golan, and
80, it didn't just happen. I mean he gave a great deal of -
- he and some of his senior people gave a great deal of
thought to the decisicn of whether tc make a proposal for
that facility, and I think that he has been -- I think he

still plays a role in the laboratory, his oversight of it,
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Southwest Research Institute's oversight of it.

MR. MOLZ: 8o, I think you can see the reason
there. We're dealing with sort of a pristine organization
that still exists because of its main reason for being
creative, and maybe it won't have the same kind of fate as
Idaho being that the Southwest Research Institute.

MR. BECKJORD: Well, it's a different situation,
because it's -- I mean compared to Southwest Research, it's
a rather small -- it's a very small part of Sorthwest
Research Institute, and if, for some reason, there was a
lack of funding continuity, they would figure out a way to
deal with it, and they probably could deal with it, and it's
more difficult in the case of an Idaho.

MR. MOLZ: But it seems like their environment
right now is good, and sco, that's something that should be
given a lot of thought, so that they do maintain their
effectiveness and they won't start to get pulled in
different directions and things like that, and I think
that's something to keep in mind.

MR. VOGEL: I did not detect among the staff a
tendency to play games with budgets and to get distracted by
the game playing, and I think that this disease inflict
itself upon other national laboratories, to the detriment of
the program.

MR. KINTNER: Up to this point, have they
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discovered anything fundamental, significant, new, exciting,
leading into some new directions? 1Is there anything that's
going to heip or hinder the whole question of Yucca Mountain
from the work done up to this point?

MR. COSTANZI: There have been a number of things
that have been learned in the research that's been done that
have a direct bearing on DOE's -- the way DOE is
characterizing Yucca Mountain, particularly in the area of
geology.

In some of the work that we're doing there in
volcanology, we expect that it will, before very long, have
some useful information to provide to DOE about how it's
locking at the question of volcanoces or potential for
volcances at the site.

MR. ISBIN: 1I have a question as to how you
conduct corrosion pitting for a long range.

MR. RANDALL: In other words, looking at corrosion
mechanisms as opposed to general corrosion. That insight
happened a number of years ago, but that focus has continued
at the Center, and that message continues to come out from
the Center, that you can't just consider the thickness of a
container but the fact that it may locally corrode.

MR. COSTANZI: Also, in the area of rock
mechanics, the fact that -- with regard to the stability of

openings, that the effect of small seismic events seems to
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be cumulative and that, over time, the effect of a number of :
events would tend to weaken the openings.

MR. KINTNER: Everything you've said so far would
seem to be in the direction of throwing greater question
with regard to Yucca Mountain.

MR. COSTANZI: ©No, I don't think that's the right
way to lock at it.

What it is is making sure that the set of
information that DOE eventually comes up with and submits in
its application is complete and that they have looked at all
reasonable possibilities and that things that need to get
addressed are addressed and there's nothing laying under a
rock or under a wall to surprise us.

So, I think that the work that we're doing is very
critical in that sense, to make sure that, when the
application comes in, it is complete and there aren't --
there is nothing that's under a rock someplace that's going
to come around and bite us.

MR. VOGEL: We have to be careful in discussing
the San Antonio laboratory in that we're painting a picture
that the only way they can go from here on in is down.

MR. MORRISON: Let me suggest a means to proceed
to try to get to get to some closure on this particular
issue, on this particular Subcommittee's report.

I will assume the pages one, two, three, and most
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1 of page four are a statement of fact and there is no

2 argument on those statements of fact., We will take the

3 Subcommittee's report as an accurate statement.

4 I think beginning with the overall program

5 examination at the bottom of page four and carrying through

6 page eight that we need to as a Committee determine whether

7 these evaluations fit the Committee's mold of what should be

8 the report.

9 MR. ISBIN: I know Fred has been extremely patient
10 with me, but back on page one, I would feel a lot better if
11 you would omit the statement dealing with the Government
12 Accounting Office and the concern that we missed the date by
13 5 to 13 years.

14 This is not really in our purview. There are a

15 number of other organizations that are looking in detail as
16 oversight on DOE.

17 This just sort of adds fuel to critics who think
18 that Yucca Mountain will never be realized as a repository.
19 I don't think it really adds anything to the Subcommittee's
20 report, and I would sort of suggest that, if you don't mind.
21 MR. MOLZ: Yes. I knew that you were concerned,
22 and it's the kind of thing that I don't mind putting in,

23 reading it, and then taking it out, but I think it's a very
24 relevant piece of information from a research point of view,
25 because if you have 20 years to do something versus 10
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years, you do it differently. 8o, it's certainly something
that is necessary to keep in mind, and if it's the
Committee's feeling that we don't need to have that in there
beyond just talking about it, that's fine with me.

MR. KINTNER: What is the Center doing with regard
to scheduling? Is it scheduling on the earlier schedule or
on the later schedule?

MR. MOLZ: Well, there's actually three there.
There's 2001, which if you asked them, they would probably
say that's what they're scheduling on, and then there's 2006
or 2014, so -- depending on who you believe and which
extreme. That is a little bit of a problem.

MR. TODREAS: That might be the way to deal with
it then, put a sentence, instead of the "however," saying
that the Center is scheduling work based on the 2001 date,
and is this date under review or has NRC been notified that
there may be a change, are you adjusting yourself to it?
Just whatever the reality is.

MR. ISBIN: Well, I think it's a decision by
Research and NMSS as to what you're going to do, and I
think, if I understand things correctly, you recognize there
may be some slippage, but you can't really include that in
your formal planning. You're going ahead on the basis that
this is an assessment date and changes will be made, if

necessary, at some other time.
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MR. COSTANZI: I think it needs to be recognized
why there may be a slippage. Characterizing the Yucca
Mountain is just a lot harder than I think originally
thought, and it's just going to take longer to do.

MR. RANDALL: The National Academy of Science
report in 1990 recognized -- without getting into the
details of that report -- rermognized that, in fact, it could
take longer, there could be surprises, and they would know
as they go along but that the program should be flexible
enough to accommodate what they learn during this process at
Yucca Mountain and deal with it.

MR. KINTNER: Well, you know, as a dumb
blacksmith, 20 or 30 years and $6 billion to characterize
that mountain is just obscene, but you guys know lots more
than I do.

MR. MOLZ: Well, the trouble is you can't
characterize it. Everything is tied up. You know what I .
mean? It's regulations and rules.

MR. KINTNER: 1It's sufficient to decide whether or
not you can put this stuff in there.

If you can't decide without $6 billion and 30
years, then you'd better ferget it, go figure out something
else to do, because at the end of this time, you'll spend $6
billion and it will take 20 or 30 years and the same

arguments will still be there, the same ones -- volcanism,
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human intrusion -- you are never going to work those out,
and no matter how much research you do, it isn't going to
change it.

MR. MORRISON: I think the question is, is the
program at the Center being planned around 2001?

MR. KINTNER: Right.

MR. MORRISON: 1If that's a statement of fact, w
should make that fact. 1If it's planned around 2014, that's
something else we've got to state, but if it's 2001, let's
state it that way and not recognize that there's going to be
any slippage and that at least NRC will have all of its
package ready to go in 2001.

MR. ISBIN: That's what the second statement says,

MR. MORRISON: No, the second sentence doesn't say
that. The current planning is for DOE to submit its
license, but it doesn't say that NRC is planning on that
same schedule.

MR. MOLZ: So, we'll take the 5 to 13 years out,
and we'll put in the fact that NRC presently is planning on
the 2001 schedule.

MR. TODREAS: That's the research program at the
Center --

MR. MOLZ: Right.

MR. TODREAS: -- under RES direction is based on

the 2001 year.
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MR. BIRCHARD: I would simply say it's based on
where the program -- the DOE national program is today, not
on a specific date. We're focusing on how the program has
developed, the stage of the program with regard to site
characterization and so on.

MR. MORRISON: What's your name?

MR. BIRCHARD: George Birchard.

MR. COSTANZI: I think that, you know, while it is
certainly true that we're looking very closely at DOE's
activity and, obviously, site characterization is, at this
point, the name of the came and we've certainly focused on
that, we do have recognition that there is a schedule set by
Congress for the development of the repository, and we are
planning tc that schedule.

MR. MOLZ: And the schedule set by Congress right
now is the 20017

MR, COSTANZI: Yes.

MR. MOLZ: All right.

MR. BURSTEIN: No. There is no Congressional
action that I know of that specifies 2001. There is DOE
saying that we can't make it sooner, but there is no
Congressional mandate other than 1998.

MR. COSTANZI: There was a request by Congress to
DOE to come up and tell us when they're going to get this

done, and that was DOE's response.
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MR. MCLZ: Well, maybe we should say that DOE is
planning to submit its license at 2001, there is a
possibility of slippage, and research at the Center is --

MR. BURSTEIN: I would just leave that
speculation, as speculation, out of this report. You're
trying to state a fact, and the fact that 1 understand from
all this discussion is that RES is proceeding to do its work
80 it will have -- it will be able to accommodate the
application that DOE is planning to file by that time.

MR. COSTANZI: There is a part of the schedule
which is set by the Congress and that is that we have three
years to review the application, which means when the
applic;tion comes in, we have to hit the ground running.

MR. BURSTEIN: That's your internal business, but
the research program that is this Committee's business is
geared to this 2001 date and not to anything later or
earlier.

MR. KINTNER: One thing that gets lost in all this
is that used fuel, spent fuel is building up day after day,
week after week. The storage capability is running out in
almost every plant in the United States. A great deal of
money is going to be spent and is starting to be spent to
find a way to head this off.

Sometime there's going to be 80,000 tons of this

stuff that has to be put somewhere, and the longer that's
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delayed, the longer -- the more it costs and the more the
uncertainty exists for the whole subject.

So, there's a time constant associated with
getting this resolved that really matters, and you can smile
about it and you could shovel every shovel full of that dirt
and put it through a sieve for $6 billion, I think, in 20 or
30 years.

MR. BURSTEIN: I think the gentleman's point is
well taken.

MR. KINTNER: When you talk about $6 billion for
that kind of analysis, something is wrong. Either that's
not the right place to put it and you ocught to start looking
somewhere else or $6 billion isn't the right number.

MR. BIRCHARD: That's not our problem.

MR. MORRISON: There's nothing that NRC can do
about that.

The staff informs me that we've got some problems
with the numbers on page two,

MR. COSTANZI: The total budget for the high-
level waste program in FY '94 and '95, I believe, is $6.2
million and $6.3 million, and something in the neighborhood
of $500,000 or $600,000 is earmarked for the Center. 1
think it is incomplete, and I would like to get back to you
with more accurate figures.

MR. MOLZ: Okay.
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MR. COSTANZI: Also, I want to point out that we
actually have two projects at the University of Arizona.

MR. MOLZ: I knew that, and yet, the presented it
like it was one.

MR. BURSTEIN: Did you present these numbers to
the Subcommittee at the time of their meeting, or did you
present different ones and they copied them wrong?

MR. COSTANZI: I think these were numbers
presented by the Center, but I don't think that they are
complete.

MR. MOLZ: I actually phone them back after the
meeting and got as much information as I could on this.
This is what they gave. And then I called the NRC to get
the information on the Arizona stuff, but I was interested
in dollars, not -- I don't care if you call it one project
or two projects, you know.

MR. MOCRRISON: Let me interject for a moment. On
this whole paragraph, let's take it off line, because I am
informed by Eric -- and this is something we've always
adhered to in this Committee -- that we can't discuss next
year's numbers. We can only discuss '94 numbers. We cannot
discuss '95 numbers, because '95 numbers are not known. We

can't have them in there, and I suppose, when you take this

off line, you have to loock at your percentages, as well.

MR. ISBIN: I remember that you did give us
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something like $6 million, because then we asked you about
the DOE research program, and that was $60 million, so that
was where the factor of 10 came in.

MR. MORRISON: Let's not argue about this. It can
be satisfied very quickly in terms of the numbers.

Then we go to page four, on the overall program
evaluations.

MR. BURSTEIN: On page five, in the second full
paragraph, beginning "The Subcommittee . . .," it says the
methodologies have to be thoroughly evaluated and documented
to achieve public acceptance.

I have a little trouble with the idea that the
whole purpose of this is to get public acceptance. It would
seem to me some scientific credibility would help, too. So,
I just wonder whether that's really what you meant to say.

MR. MOLZ: To be able to get public acceptance, I
think, it what we're -- it's not that you're striving for
it, but ultimately you need it, and if you don't have things
documented, you won't get it.

MR. BURSTEIN: You can say for scientific and
public credibility or understanding, but it's not just the
public, it is a whole group of people, including the
regulators and the regulatees and the scientists who are
involved, the judges and the lawyers who are going to earn

their retirement funds on this program, as well as other
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MR. ISBIN: Yes, that's a point well taken. 3o,
you would include scientific. All right.

[Pause. ]

MR. MORRISON: Anything else on page five?

MR. BURSTEIN: I assume that, when we get to look
at the percentages of dollars, such as in the third line
from the bottom, that those will be checked in light of the
previous comments on the budgets and their divisions.

MR. MORRISON: Let us assume that that will take
place.

MR. MOLZ: There will be minor changes on a
percent basis.

MR. MORRISON: Moving on to page six.

MR. ISBIN: I am reluctant to make some comments
here, but I feel obliged to do so, aand again, 1 appreciate
the patience on this.

I would hope that a report of this kind doesn't
really lecture to the Center. We have discussed these
points very clearly with all of the staff there. The points
were made and understood.

For example, to refer to the book by Benedict
Pickford, I think that's the kind of comment that we don't
need, and I would respectfully ask that it be simplified in

what you say here.
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MR. MORRISON: We'l" strike that paragraph then.

MR. HATCHER: I found a comment at the top of the
page about using the example of models, theoretical models
here. That's a valid comment to make about theoretical
models. The one we choose may have a direct bearing on
understanding the potential for volcanic activity.

MR. MOLZ: What I mean is, if you start getting
into modeling processes, where you're doing model-based
studies, as opposed to some kind of a database, if you
started doing that at the expense of gathering the basic
information at this stage, I think it would be a mistake.

MR. HATCHER: I agree with the concept of what
you're saying. Perhaps you would want to choose a different
example.

MR. MOLZ: Well, what would be an example? What
would be the basis of actually modeling something like that?

If somebody started to develop studies of how
these plumes might start and just got into the computer end
of it, as opposed to looking for data, like heat flow
anomalies or something like that, that would support the
contention that there is a plume developing there or
something like that.

Again, I don't view that as an important
statement. I think the Committee was trying to just give

some substance to the idea of the -- at this stage,
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especially -- the field work, as opposed to models, meaning
computer models.

Maybe we should just say highly theoretical model-
based areas and not say anything beyond that.

MR. HATCHER: Okay.

MR. MOLZ: Let's just do that.

MR. BURSTEIN: Mr. Chairman, in this general
regard, there have been a number of places where the
Subcommittee has identified work being done to develop and
construct models.

Now, we have found, I think, in other ‘isciplines
within RES, the need to develop independently modeling or
models and the capability for modeling, because some of the
things that vendors threw at the RES were not adequate.

It seems to me we do not yet know that the same
justification for modeling, independent development of
models by RES, prevails in this case, and I am wondering why
we are already developing models for the phenomena or the
analyses that we're talking about independently.

What is the justification for doing that outside
of training the pecple and providing them with the
capability of dissecting and analyzing somebody else's
presentations?

MR. ISBIN: Well, several years ago, I attended an

American Nuclear Society meeting in which performance

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
l..i2 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950



PR L RIS ALY Ay .-~

10

11

12

i3

14

15

16

17

18

19

20

167

assessment was being discussed, and there were about five or
so different performance assessments made by various groups,
mostly supported, I believe, by DOE, and it turns out that
the Center did not make a presentation. However, everybody
there pointed out that the Center was the expert in
performance assessment, and if that impression is correct,
the Center --

MR. BURSTEIN: Which center? The Center didn't
exist five years ago.

MR. ISBIN: 1I didn't say five years ago.

MR. BURSTEIN: 1 thought you did.

MR. ISBIN: I said two years ago or something.
Whatever it is, it's within the past two years.

MR. BURSTEIN: Okay.

MR. ISBIN: But the point was that this is really
correct, and the performance assessment started, I guess, at
Sandia, didn't it, ari was taken over by the Center, and the
Center apparently may be the leading experts in performance
assessment .

MR. BURSTEIN: I would challenge that right off
the bat, right now.

Remember why the Center was created. The Center
was created so that we would have an independent area of
experts, because DOE had already usurped all of the national

labcoratories for its own use, and we couldn't employ the
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same guys. That would be a conflict of interest. When the
Center started, we had no experts there.

MR. ISBIN: Well, let me defer to the NRC and see
whether or not perhaps what you say about performance
assessment and the Center -- aren't they the leading group
in this area?

MR. COSTANZI: I think that the role of the Center
is to make sure that the NRC has not only the experts but
the expertise to review DOE's application. That's what
we're all about. A critical element of DOE's application
will be performance assessment.

We believe -- we have concluded from other areas

t

- licensing activities in which the NRC staff has been
involved -- that if you're going to review a performance
assessment, you better have done one yourself, you better
know what it's all about, and certainly, that's the
direction of our performance assessment work at the Center, |
bu: there's no point in -- since you're going to be doing i
|
that work anyway -- not to look at what insights it may give |
you in doing performance assessment as to how a repository ;
should function and what might make it not function, so that |
you can be sure that DOE has addressed those contingencies.
MR. ISBIN: Additicnally, as I understand it, one-

“hird is done by Research, one-third is done by NMSS, and
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group that's developing this expertise and doing,
apparently, a very good job.

MR. BURSTEIN: I am not suggesting they're not,
and that really wasn't my question. I am concerned about
the need to develop models.

Now, doing performance assessment does not mean
the same to me that says we develop, produce, construct, and
create models.

MR. COSTANZI: Not as an end in itself, no, but
sometimes you need to develop a model or to take a model in
the sense of an abstract view of a physical process and
translate that into equations with which you can then do
calculations, typically with the aid of a computer, and that
exercise, going from the abstract picture of the physical
process to the formulation of equations to the writing of an
algorithm to grinding out numbers, is something which gives
you part of what we're after, this expertise.

MR. BURSTEIN: I cautioned my remarks, again,
before, as you heard, related to the training and the
development of the capability, but again, I am trying to
avoid the duplication of effort and the assignment of scarce
resources to the people who don't have the responsibility
for doing the performance assessment. That is DC2's job.
Yours is to check it. And all you need is the capability to

check it, not the capability to create it.
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MR. COSTANZI: We are not creating DOE's models.

MR. BURSTEIN: You're creating your own, and I
asked you whether you had yet gotten to a point in this
evolutionary stage that you already determined that you
needed independent models.

MR. COSTANZI: There is a document which was
written a number of years ago -- I don't recall exactly how
many, I think about seven or eight years ago, when Part 60
was first published as a final rule -- which outlined the
strategy that the Office of Nuclear Materials Safety and
Safeguards would use for licensing, for reviewing the
license I should say, licence application of the Department
of Energy, and included in that strategy was a document
called the modeling strategy document which outlined the use
of models, and it determined in that document -- and as far
as I know, that position has not changed significantly --
thzc there would be some independent modeling by the NRC of
certain aspecte of the repository performance, and it was
acknowledged at that time that, to a certain degree, there
would be some independent models developed.

MR. BURSTEIN: That's the first I've heard of
that. 1I'm not sure whether the Committee knows of it or
whether it was included ir ocur review of the budgets.

MR. COSTANZI: These models are to be able to loock

at alternative interpretations of the data which we
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anticipate DOE will develop in characterizing the site.
Again, it's the completeness question.

DOE is going to develop a model for the site vthich
will presumably assess what they expect and how they expect
the repository to behave, and that model will loox at the
data that they develop and it will present one picture.

The models which we are exploring -- and which, to
some degree, we are developing -- look at the possibility of
other pictures from the same data. Then the question is are
those reascnable pictures or not?

Presumably, the answers that will come out in the
final analysis is no, they are not, but we do need to be
able to ask the question, and that's what the models are
being developed for.

MR. KINTNER: As of today, with so many
uncertainties, it must be very difficult to make a
performance assessment that's meaningful at all.

MR. MOLZ: The reality is that you pretty much
have to use models to check models, because the computation
-- there's so much computation involved that, if you let
somebody else do all the modeling and then give you the
results, you stand a chance of having the wool pulled over
your eyes, you really do.

It's -- you know, these wads of output and 10

billion years of fluid computation gets flashed up in front
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of you, and it probably is more efficient in the long run to
actually have the independent modeling capability if nothing
mere than --

MR. KINTNER: I agree. You used the magic wcrds,
and we'll give you the prize, "independent modeling
capability" versus production of working models. There's a
difference.

I don't mind -~ I think it's necessary that you
have that capability, but at this stage of the game, in year
three on a 20-year program, you're going to start producing,
creating models.

MR. MOLZ: And developing the expertise.

MR. BURSTEIN: 1I've exhausted my argument and
lost. I'm willing to give up.

MR. MORRISON: I'm back to page two. Under item
number one there, volcanic system of the basin and range
research project --

MR. BURSTEIN: That's exactly where it starts.

MR. MORRISON: -- and we don't make any comment
when we get back to pages five and six whether we should
construct a model or not. We talk about mantle dynamics and
don't jump quickly, but it's still in the research program
that they will construct models.

MR. MOLZ: What is meant ig there -- that's

directly what Turcotte suggested as a strategy, and I think
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he probably used the term "models," if I remember right,
Model, you know, means a lot of different things, and it
just has to be balanced, I think.

MR. ISBIN: What page are we on now?

MR. MORRISON: Page two. The comment at the top
of page six that was amended, that we caution against moving
directly into highlv theoretical computer model areas,
covers it. Would that satisfy you, Sol, that we have
daflected 1(c) on page two?

Now I guess we're either at the bottom of six or
on seven.

MR. MOLZ: We're coming back to uranium.

MR. BURSTEIN: On page six, in the middle of the
page, you decided to take that reference to the --

MR. MOLZ: Yes. The reference -- I had that
crossed out.

MR. BURSTEIN: Okay.

MR. ISBIN: Would you mind looking at the first
sentence of the paragraph below that? "Particularly in the
United States, where many regulatory regquirements must be
met . . ." -- do we need that?

MR. MOLZ: Well, it's extraneous informatica. At
cne time --

MR. VOGEL: We thought it was good to make the

peint.
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MR. MOLZ: At one time, we actually mentioned the
idea of subcontracting with Canada. So, we took that out,
and this served as sort of a hint of that kind of thing.

But one of the things I would be interested in
identifying -- and it may be the best way to do this is to
wait for this written discussion, but if everybody kind of
agrees that uranium chemistry is not the most desireable one
to study, then why are we studying it? And cost, safety,
regulation may be -- if that's the reascn, it's important to
know that, I think.

1f we have regulations that are preventing us,
practically, from doing what we think is the right thing,
then at least somebody ocught to know that.

MR. BECKJORD: Can I comment on that? I agree
with Fred on the importance of this thought. I don't know
whether this is -- maybe it clearly identifies it to the
experiment, but I know that we are in some other areas
having problems doing experiments in the desert country of ;
New Mexico.

A case came to mind recently where some boiler
water, some gallons, several hundred gallons, I guess, of
boiler water were spilled, and this turned out to be a major
problem with the state regulatory -- environmental
regulatory agency.

MR. VOGEL: What on earth was in the beciler water?
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MR. BECKJORD: Nothing. Boiler water is not --

apparently, the regulatory agency -- there's a difference
between water from a tap and water from a boiler.

MR. BURSTEIN: One is purer than the other.

MR. BECKJORD: Yes, the boiler water is purer.

I think it's a valid point. The question is
whether it is specific enough. I mean, if we were going to
use it, it would need to be rather specific.

MR. VOGEL: People at the laboratory level are
just tied up in bowknots, for example, in trying to work
with plutonium. They essentially can't.

MR. MORRISON: 1Is the inference that they can't do
it there at the Center -- could they do it in some plutonium
facility somewhere, if they could use someone's facility,
whether it be at Idaho or whomever has another facility
that's not being used? There's enough plutonium facilities
around the country. I'd think they could find one.

MR. VOGEL: If they wanted to really study
plutonium migration through soil, I think that probably
there's no place in the United States where you could do it.

MR. MORRISON: You mean in honest-to-God soil
outside.

MR. VOGEL: Yes.

MR. MORRISON: Bring the soil into the lab, into a

facility.
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MR. VOGEL: Maybe.
MR. MOLZ: You lose a lot of value when you do
that.
MR. MORRISON: Well, somewhere you have to
compromise. Do you use ong element or do you use the

wrong medium?

MR. VOGEL: , indeed, the argument for
using uranium is as weak .Ank it is, it means that
we're really working on the wrong problem. It's like losing
your dime in the dark and looking for it under the street
light.

MR. ISBIN: And in discussing this with them, you
also pointed cut that working with trace amounts of
radiocactive material doesn't resolve the problem, because
you have difficulty just with using such low, low
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