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MR. PLESSET: Gentlemen, before we gc to the next
item on the agenda, I want to address on behalf cf the
Comaittee our appreciation to a senior fellow, 2ill
Kasenberg, who is leaving us and who has done a lot of gcod
for all of us. This expression of our sentiments may a0t
mean all that much, but I am proposing to send a copy to the
dean, and that may do him some good.

(Laughter.)

S3, Bill, with that in mind, here is a letter of
commendation. Let me personally express my thanks, and I
hopa the de2an also appreciates it.

MR. XASENBERG: I hope so, too.

(Applause.)

MR. PLESSET: Now the meeting is turned over %o
Dr. Siess.

¥R. SIESSs Gentlemen, you have all received a
number of revisei irafts. In each case you are getting the
complete chapter. Just take out the old one and put in tha
new one. That does not mean that all the pages have Deen
changed. It was done for your convenience.

Please turn to chapter 4, part 2, decision unit 4,
Severe Acciient Phanomena and Mitijaticn Research. It nas
five sub~elements. Three of them relate to essentlally cor=s
melt-type things, and the last things refer to fast and

gas. Bill Kerr will handle the first three. ¥ax will
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handle the last threa. Is that okay with vou, Eill?

MR. KERRs Yes. Let me correct two small typos.
Under 11 -- line 15, the wvord "seem"™ should be "seems,"” I
believe. ‘

MR. PLESSET: They can't hear you, Bill.

MR. XERR: That is all right. The typos -=- you
have got that. Thank you, ¥r. Chairman.

The first introductory paragrapgh is an effort to
repeat vhat we vere saying to the Commission teday, which is
that they need t> jet involved in this area and give sone
guidance to the staff, which would lead them to 4o some
planning for dealing with this problem upon which aventually
research can result. In the meantime, the res2arch peogle
have tried to plan to a program to deal with core melt and
severe accident mitigation.

-

I see also that behavior is misspelled in 4.2, =3

Y

I think that is obvious.
MR. SIESS: We just thought you wantad it that way.
MR. KERR: There is not a lot of material here,

and what I have done, in effect, is to endorse the laevels

being requested by the last column over there in each cf tne

O
r

three categories with which I deal, although it does n
shov in the copy y>u have, probably, because I had written
it in at the end of each subsection, beginning with

Subsection 2.

ALDERSON REPORTING COMPANY. INC.
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I would propose to add a sentence which says the
requesting level is supported or is appropriate. =y
requesting level, I mean the level in the project column.

Now, I have also taken the viewpoint in 4.2 aad in
4.3 that early work should be progressive, at least in ay
viev, in the sense that one should first try to put emphasis
on problems asscciated with possible cooling of a melted
core inside the vessel in order to get some idea of how
feasible this might be or what the probability of
melt-through is on a better basis than ve now have, and that
that then would provide additional information for planning
and further research.

I do not know whetner this is a committee
viewpoint., It wvas my viewpoint, which I did not have a
chance to discuss in any detail with the Subcormittee. I
have no further comments. I will try tc respond to guestiocns.

MR. SIESS: Comments, Dave?

o
w0

MR. OKRENT:; The program as it was presented to
by the staff is a research program which you might follow 1i°f
you were going to do some kind of evolutionary program if
you thought you hai really 3uite a few years ba2fore you

needed to get focused, and certainly gquite a fesw years

(ad

before ther2 wvwere 3joing to be some decisions that the
Commission was going to make, @ither with regard to

operating plants ar with regard to new 2lants. Those wvere

ALDERSON REPORTING COMPANY, INC.
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different gquestions, at least in part.

My own feeling is the proposad prazraa is not
sufficiently vell defined and it is not adeguate for a
short-term -- by short-term, I mean one to four years,
depending upon whizh reactor you are talking atout. It
could be one fcr some existing reactors, and it could be fer
naw plants, and I don't know what the others are. I do not
think it is adeguate for that. At least if I were in the
position of having to arrive at some judgments and wanted to
have informatioa that I thought would be useful in arriving
at these d2cisicns, I would foresee a rather different
program and a rather more ambitious prograa. So I have that
problem, which I think is not specifically identified nere.

I certainly agree that the current progranm does
not have the currant benefit of Commission guidance and I do
not think it has the banefit of what should have been r=ally
strong interplay between the heads of offices like XXX and

mediate

=4

the Office of Research for those people and theiz i
assistants in trying to really talk over what should we do
here and why and when and how and so forth.

As far as I can tell, it has not had the henefit
of thate I think it would look different, in fact, if it
had that kind of discretion. I think somethiny like this
ought to be said right in here, and I think something should

ba said that if the Commission hopes to -- unless they havsa
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decided they are g3ing to go the prevention route, in which
case they d> not really need too much 2f this =-- or unless
+hey decide to have a decade to decide ratnher than a short
time scale, they nLeed to have really an early 2mphasis on
getting their act organized, as it were, and that they give
the necessary priorities and resources in FY 81 and FY 22,
That is not the situation with what ve see here.

I prefer to deal with the general guestion. I
have specific points with what is here, but I do not know
how the Committee feels on the general guesticn.

Dc. Budnitz is raising his hand, ¥r. Chaicman.

¥R. SIESSs Bob.

MR. BUDNITZ: Dave, I am desparately trying t3
figure out what, in detail or in gross, is not right. TIf I
could get you to say, I would be delighted tc figure up what
to do to accommodate it. It is not toc late. 3Zut I do not
get much specific out of this, and I generally have the

feeling that what we have done is an attempt tc be a

ul

responsive as we can to our best guess of what we coull get
from those other guys i1f we could pin them down.

What I m2an by that is =-=- you just said you

s

had

suspected that our program would be different if we ha

the benefit of interaction from, let's say, Centcn and nis

How, in your view? Secondly, of course, if the Comnmlissicn

ALDERSON REPORTING COMPANY, INC.
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is really going to as a matter of policy go the prevention
raoute, then expansive studies of mitigation features are
less important.

We have attempted %o guess that they are not zoing
to go the preventiosn route. We have planued the program Oon
that basis. You say it is inadeguate. How? Now, there are
some things that you have mentioned as inadequate 12 the
sense ve are not 32ing to deal with all the various
sequentially. That is one specific point I heard.

But except for that, I remain personally at a loss
to try to see wher2 the kind of direction we are heading oOr
its general size and thrust is substantially off base.
guess I am aystified by, you know, not only Just what the
genaral thrust is but how wve could have approached it in a
different way.

Now, we could have approached it in a different
vay by trying to pin down earlier than has Dbeen possibdle
some of the other policy-making people in this agency. I
guess that is kind of like trying to capture a river, ind It
is not a bad analogy. It is like trying to cagture a
river. The river is flowing its own way, and ever dans de
not capture them.

Secondly, it is fair to say, I think, that tre

guidance we have from your committee, which is, after all,

ALDERSON REPORTING COMPANY, INC.
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another one of the policy-making groups that we deal with
all the time and which ve ar= tryinog to listeu tc¢, Das teen
coped with 1s best we can. We have written letters £ron
your committee that go all the way back to just alter the '
accident at Three Mile Island. It has been 16 months.
There is not much in that written record that I think wve
have not responded to. Perhaps I am missing something.

So I guess I am just pulling for being more
specific so I can knov how to respond to it.

MR. KERR: Mr. Chairman, I think I understand what
Dave is saying. I do not necessarily disagree with the
urgency and the need for activity, aside from your
question. I guess I just do not see that one is likely to
achieve any more specific direction, nor do I cee the
probability -f spending any very much larger amount of acnay
in some reasonable way unrtil the Commission and the staff
operating as a group have made more of a dacision 2s to ths
approach that is to be taken.

T would agree with perhaps more specific or
strong2r language in the introductisn to the saction than I
vrote. I was writing something that said in a few words
that input from the staff and Commission was needed in ordar
to plan this budget, but I cannot, unless one is going .0
tyrn over to Research the rasponsibility £or gplanning and

carrying out the policy, do not see how they can do very

ALDSRSON REPORTING COMPANY, INC.
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much more or be very much more specific at this point until
they get adiitional input from the Commission.

MR. BUDNITZ: I want to go a little further than
that, Bill. Because the staff and the Commission's viewvs
are still not yet focused -- by the way, this happens in a
lot of areas. It is true in the siting rulemaking == we
have a responsbility to try to get cut ahead of thenm,
because budjet planning is two vears in advance, and
responsibility is acutely upon us in a way that it is not
upon thenm.

They do not have to do their things until it
happens. They just have to get the pecple. We have to get
the money. So I believe we have a responsbility to try to
get out wita specific programs where we had them in general

K

.0
e ]

areas where we do not know specifics. My point is I thi
we tried to do that here as best we could. If I have nct
exercised that responsibility £fully, I sure wish you would
be as explicit as possible in saying s> so I would kxnow what
I am supposa2d to 15. I will take whatever specific
direction you would like and deal with it,

I then have to finish in the next thrae weeks
because three weeks from today the Commissicn's mark g2es to
OMB. They give the mark, and then it has to be grinted. It
is vrapped up thre2 veeks from today. In the next thrae

veeks there is a substantial opportunity for me to modify

ALDERSON REPORTING COMPANY, INC.
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this whole budget proposal if you can sive me the proger
guidance, and I am villing and abl2. Three weeks frcm today
I am leaving. That is separate from the fact the other
thing is more important.

The Commission's 1982 budget still has as nmuch
£lexibility in it as we together can provide impetus for.

MR. OKRENT: .Well, I could try to give you ==

MR. BUDNITZ: 1If not here --

MR, OKRENT: =-- more detailed suggestions, and I
may yet. Lat me d2tail part of the way of thinking that it
seeas to me one would follow in trying to do this. You can
divide the problem into parts. Cne part of the problem is
posed by what I will call the Zion-Indian Point-Limerick
groupe.

If you ask yourself what is the informaticn that
in the end the Commission is going to need in order to
decide whether or not it will have mitigating features at
Liserick, aad if s>, which ones and on what basis <4ill they
make a requirement, that lays out a '.ind of infcrmatiorn
r2juiremant that I do not see being met in the research

program. I don't know how the technical assistanc2 proagran

"
]
ot
Q
th

has been devised t> do this, but that poses a certain
kind of information and a time scale.
Furthermore, unless the Commission is gcing to

change what they said about the order of magnitude, not 2
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change of amount but a change of years, then there is 2a
related but not identical set of problems that arise fron
what I will call the operating reactors, not including those
two that are already -- those three. I take it back. I
included two Zion, two Indian Point, and is Limerick up
here? I cannot recall. Four operating and twd under
construction, but the other operating reactors, which, in
fact, are not idantical to these, although there are new
questions. In fact, the ice condenser is Jjust one exanmcle
of what is not included, but there are other aore specific
things.

What information should the Commission have in
ocder to arrive at some kind of a policy with regard to
these, and this is partly risk information. It s partly
vhat kind of mitigated features could you 310 and what would
they buy you. I 45 not mean, now, introductory information
like a university aight try to prepare to see 1s there a
concept that might work, or even the next step that vou
might get out of a first cut from a national lab.

I think you really need to have some xind of an
efficient technical basis to know what you are talkiag

abocut. Let me just leave it at that.

(e}
I

MR. BUDNITZ:s lternate containment concegts
various kinis.

MR. OKRENTs: Whatever. I am saying that in ny

ALDERSON REPORTING COMPANY, INC.
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opinion, if the Commission is going to arrive at some kind
of a mitigative requirement £or the first group of reactors,
it is going to have tc know whereof it is talkiny and not ==
if it is introducing some bad features with some goocd, it is
going to have to know what these are, and so forth and so
on, and you don't just do it with vague ccncepts.

I do not really think it is an impossible task to
try and structure for future reactors, the reactors not yet
designed. In fact, there are some other options that are
posad. At least, unless the Commission says w2 are going to
exclude certain kinds of options, there are opticns which
are, you knov, really guite different, and you have to ask
yourself should thare be at least a preliminary kind of
research on other options on which you develop esarly
information so there can be a review, and some kind cf a
judgment or whatever within the NRC; should there De a next
step or whatever.

Also, you obviously have, from the Zicn point of
view, more flexibility in what you do for a reactcr aot yet
designed. So I would not lay this out myself as 2 research
program, which is the way it tends to be, and the bulk =f
the money is looking at certain kinds cf phencmena. Vot
that you don't have to understand some phenomena well and
som@ partly to do this, but I think a 1iffa2rent kind of

information is needed more generally.

ALDERSON REPORTING COMPANY, INC.
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MR. BUDNITZ: I understand the pcint.

MBR. OKRENT: The time scale is what, in my oginion
-- the sophistication of information =--

MR. BUDNITZ: Let me try to ask a guestion tc
clarify the thought. As I said, it is not too late for me
to make some changes here, but I have to try t> understand
vhere you are driving. Take, for example, the idea of a
filter ventad containment. It is only one idea of a list
that actually extends all the way to very novel and not
vell-thought-out schemes for brand new reactors.

Now, you might ask the guestion on the filterad
vented containmnent whether the Commission wvants to regquire

them, for example, on reactors already running. So thzsn

(9]

your point would be that the agency is not in a pesitican t
address that gquestion without ca2rtain xinds of resesarch, an
those research issues involve, for exaaple, exploring sone
accident seguences for which that gadget might te

counter-prodiuctive, in trying to balance them agjainst thess

for which it would Dde productive s0 as to assure you ars nc

Vo
-

compromising safety in one way, or if you are, to understand

howe.
That is the kind of thing you are driving at, as
vell as other phenomena. Is that an example?

¥R. OKRENT: Only parct.

MR, BUDNITZ: That would be accident seguenca-tyre

ALDERSON REPORTING COMPANY, INC.
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work, to try to see which sequences it gets involved in in
the wrong way. But that is only part of it.

MR, OKRENT: I think before the Commission is
going to be able to arrive at an opinion on, lat's say,
existing plants, it is going to have tc have some designs in
mind. I do not think you can make the decision in terms of
accident sequences and phenomena. If we had a sinmple way of
protecting against pressure vessel failure --

MR. BUDNITZ: We would do it.

MR. OKRENT: For a million bucks per plant wve
would have already, and we thought it would vork and so°
forth. But nobody has come up vith a design which ve --

MR. BUDNITZ: Let me carry this further, because
without pursuing this, ve really do not come to the
understanding. The point would be you might take a specific
reactor and look at a specific design, not to force the
design on somebody, but in the same spiri%t that Norn

Rasaussen went to Surrey. You take a specific reactcr.

<
O
o

design such a gadget in order to understand for that

specific design the issues that you cannot get genericzl

'.l
=
-

and then from that -- you do this for a great range.
Having done that £for a series of designs, you

vould have the sort of insight that would enable you t2

decide whether they should be required: if so, how, what

basis, wvhat time scale for different cnes, yes or no. I

ALDERSON REPORTING COMPANY. IN7
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undarstand that.

¥MR. OKRENT: I think you had better xnow where you
4id4 not have enough information, perhaps, to decide or now
to design it or whatever, and you will have a more focused
research program. That is all I am saying.

MR. BUDNITZ: To take, then, the specific exaaples
I cited, let's walk through how we would go about that. The
first thing wve would do is what we have already ione in
filter vented containments. We have done sort of a scoping
study that Sandia 3id for us which examined the basic issues
of how it would work, the parameters, size scale, rcugh
cost, things that it will do, things it won't 2o.

Beyond that, you would then want %to take that

conceptual framework and pick six or eight typical but

generic ccntainments like MARK III or ice condenser or
vhatever, and for 2ach do a specific design. There what we
are atteapting to 10 is to get DOE to 1o that. That is
inadequate because we can't get them to respond so far.

I am afraid, though, that in the present peculiar
environment -- maybe you ought to write something about this
-- we cannot do that detailed design. We are precluded. “e
are precluda2d by O¥B direction. We ara2 told we must ger tle
Department of Energy to do that. Part of our gcorblenm has
beean that falks over in Germantown have not yet put it in

their plan, and those of you who have seen the LCE plan for

ALDERSOMN REPORTING COMPANY, INC.
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this year and next year see that it is not in there.

I have tried to twist their arm, and Zinally I
think we have them on board, but it is hard. They have
recently reorganized, and some of the pecple who did not 1lik
this are nov no loager with us, at least interacting with us
as much. But there is an example of a progressiocn of
research in which we have to stop somewhere. I think it is
unfortunate. We ought to be able to do that. That is the
way the world is now for us.

After you have done this -- suppose we 4id -- then
we wvould be able as an agency ourselves to come up with an
evaluation. We could say to the Commission this ca De
accomplished, that cannot be. Without that, we have not
done an adeguate jab; From that point cf view I doc agree -
with you.

MR. BENDER: Bob, your elucidation at least helped
clarify ay thinking to some degree. I am ot convinced that
you have to go to the point of having a design.

¥R. BUDNITZ: I am not really convinced but
understand its efficacy.

MR. BENDER: But setting aside that fact, you Rave
the conceptual ideas. It does seem to me that another

aspect of the matter is to say what do ycu have tec 20 to

.

verify the con-eptual ideas, setting aside the —usiness cI

designing somethins.
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MR. BUDNITZ: Design is at different levels of
detail.

MR. BENDERs: Of course. 3ut you can do a certain
amount of proving of principles, things of that sort that
hava to do with th2 davice itself as opposed to trying to
£ind out what a melt is doing, even though both are
important. I do n>t get any message £rom what you have told
me so far. From what I know about this plan here, that
talls me that the proof of principle of these things is
being attacked.

¥R. BUDNITZ: I understand. Is that ycur peint,
too, Dave?

MR. OXKRENT: VYes. In other words, there are twc
steps of design. I am not proposing that you 3¢ out and
design the system that would go into a plant.

MR. BUDNTTZ: We cannot do that. The
architect-engineer has to do that.

MR. OKRENT: There is a step before that where y2u
can call it detailed conceptual, whatever you want. I don't
see why the NRC --

MR. XERR: A severe accident mitization progran

could certainly do that.

ot

that

¥R, OKRENT: So I do not buy your stateman

Q

only DOE can 40 it, because I think ycu can always steor

short of a point, and I do not knov that yosu do a singl=
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design for the MARK-III.

MR. BUDNITZ: That is true, as wvell. That was
only an example.

MR. OKRENT: Maybe what you have to do is look at
the MARK-III and say what are the possible approaches, and
after you lo0ok at them, none of them may be good, or they
may all be good, or whatever.

MR. BUDNITZ: I understand your point.

Now, on the juestion about us and CCE, do
believe that right nov we are precluded from going very much
further than kind of a scoping conceptuai design.

MR. SIESSs Precluded by whom, Bob?

MR. BUDNITZ: OMB. O¥B originally said --

¥2. SIESS: They did not want you to do anything.

MR. BUDNITZ: Nothing experimental. They Jjust
said think, no a2xperiments. We went and objected tc that,
and my feeling is the wvay it came out was =--

MR. OKRENT: We don't have that category any more.

¥R. SIESS: Yes. So you have them beat. You have
conceptual design in (2)(3)(A).

MR. BUDNITZ: Yes, wve do.

4%, SIESS: If they can 45 it on 1 time scals that
will help aanything, fine. If they can't do it, I think yocu
can't, and by conceptual design I mean this other thing Dave

was talking about.

ALDERSON REPORTING COMPANY, INC.
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¥R, BUDNITZ: I understand. Let me reiterate, I
guess I have to go back and make sure vheraver this dividing
line is, it does not matter where it i3 except insofar as
tha wvork has to jet done. It has to get done our way even
if it is done that way, because if it is not done our wvay,
it is of no use either.

MR. SIESS: There are some v1ys that DOE Jjust does
not wvant to do anything.

MR. BUDNITZ: Yes, that is right.

MR. SIESS: Where does this 3o in here? The
severe acclident mitigation. There is almost a caveat
against doing the work here. The irproved design ~-- I ana
sur2 that is not what is meant. Am I correct, Dave, that
this is vhat you are really addressing at 4(c)?

MR. KERR: You may not like the language. As I
said, I vrote it.

MR. SIESS: I am trying to find out whetihier he
likes it.

MR. OKRENT: I am looking at the janeral topic.

L d

First the guestion is the whole general decision unit. In
fact, I night find some parts of wvhat is proposed as
premature to spend the money there, some experinents
preposed.,

MR, SIESS: The last discussion is on accident

mitigation and fuel melt behavior, and I was trvins %o 322
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if wve can aidress this concern in 4.4, If you have concerns
about 4,2 or 4.3, e can try to address then.

MR. OXRENT: They are inter-related. That is why
I started vith the -- in my opinion, this whole decision
unit should be forrulated and addressed toward ansvering as
it zan, giving information, or much of the information that
the NRC will need for its various phases, the
Indian~Zion-Limerick group, the other ones, the future
reactor kind of thing, and it should be structured in that
vay and the resources should be there so that the
information will be, hopefully, there on the appropriate
time scale.

After yo: do that, then yocu look at some of thes2
things and you may say yes or no, that should be in FY 82
compared to something elsa.

MR. BUDNITZs So I understand the pcint alout work
in the area of mitigation, which is either gad jets addsd on
to existing reactors or totally new coancepts £Oor reactars
not yet designed. Now, if you look at the other two parts
of this, on the board there is this fuel melt bzahavior,
fission product release and transport. Those are in our
f.an oriented towards phenomena.

We are trying to understand in a generic way the
phenomena that occur in these classes of accidsnts so that

ve can work tovards the third thing, which is the nitivtation

ALDERSON REPORTING COMPANY, INC.
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part, properly. If aerosols have a lot of CO-2 in then,
there is a big difference than if they don't. Just to take
the TNI example, if the iodine in TMI went mostly in the
vater, as ve knov it did, that is a different accident than
vas previously thought.

Do you have suggestions there about where this is
oriented improperly or requires more emphasis or whatever?

MR. OKRENTs: Well, I juess if I were zoing to try
t> lay out 31 phenomenological jortion of the progranm, I
vould first try to make, let's say, an outline of what are
all the phenomena of potential importance and why, and which
of these are likely to be sticking points in the d2sigre of
plants, which of these may be sticking points in trying to
decide the efficacy or whatever it is >f plants.

In fact, I would look hard to see whether I can
teally provide information that is going to change ny
ability to arrive at a decision. Just knowing mcre 2bout
this does not alvays get you far enough to change the Daisis
by which you arrive at a decision.

MR. BUDNITZ: That is a good point.

¥R. OKRENT: Right now, clearly you knos fuel nmel<s
is related to what we are talking about, so you can say
research in the fuel melt area aust make sense. Ant
similarly, #e are interested in fission product release,

too. #What one does not see in what vou have written, and, T

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D C. 20024 202) 554-2345



10
n
12
13
14
15
16
17
18
19

B =

24

- 481

vould say, anderstandably since it had come in, I cthink,
from the kind of approach that I have teen suggesting, is
sonebody trying to say, well, you know, if @ try to go down
this design path or that design path or that approach or
vhatever, vhere are ve likely to run into difficulty and
wvhat kind of research information are we likely tc need, and
why?

New, you might say there are goinj to be certain
types of situations vhele we are going to want to “now
should ve turn water on or not or so forth. All right., 3ut
then you have to say what is it that I wvant to 4o for an
experiment that would help ansver the guestion. Just doing
an experiment of itself does not, so I prefer, as I sar, t2

-

try to write down the kinds of gquestions that would like
to get answered by the research, and then see is there
research that is g 'ing to make a big contributicns how anuch
15 you jet back per iollar?

You cannot put $200 million into this, Clearly, if
you can put an increased amount in, there is a limit. ©To
should you be spending $10 million on core melt corpared t3
$10 million on something else? That is a jJuesticn that has
to be part of the process.

M3, BUDNITZ: Those comments are right on the

mark. I think that is the wvay ve started. 3ut I also think

that you have to r2alize that we startad with an incomplete

ALDERSON REPORTING COMPANY, INC.
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1ist and an incomplete capability. We obviocusly =--

is sort of human nature =-- we began by asking the scrts of
questions that our own in-housea people and their close
colleagues in the field were most familiar with becauss they
had been .2alt vith by those same people in the LMFBR area.

MR. KERR:s This is a further complication and we

are sort of ignoring it. We are teetering on the bring of

shall ve quit doing all the LMF3R-type work.

MR. BUDNITZ: Or will we be directed to, of
course. But we started by using those people without skill,
ansveting their guestions or asking them. Then we took that
same team and broadened it to include pecple, thinking akbout
questions that do not come up in the LMF3is. LMFEEs don't
have vater. There are a whole long list of guestions

involved with water and solubility that are very different

in vater reactors.
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What ve e¢nded up with is a broad based =-- twd

o'

-
.

things to do at once. First, wve want to try to get
information in the naxt year or two, or maybe guicker 17 we
can, but the axt year, or two, or three at mest, that will
help some of the short-range decision making.

Secondly, we decided that we had detter plan a
program that vas five years in extent or adre that would
provide this sort of long-range understanding that we will
be glad ve had in the mid-80s.

We d4id not wvant to compromise that second goal for
the f£first too much, ve also did not want to compromise the
first for tae second. It turns out that it was not eacsy, T
admit. Maybe wve did not hit the balance guite rizht. IZ we
didn't, your advice would >e helpful. 3ut you have tc
recognize that ve didn’'t.

We had the tvwo gecals in mind, and cemplicating

that whole was what 35ill Kerr mentioned, we had to fold in

Lol
rs
o
]
a
r
’A
a
o

the fact that ve had this Casford and TLEF3E gro
could be as big as zero in °'82, or as big as ¥10 cr $20C
million. I don't know what they are going toc direct.

Our planning was pretty much invelved in that, aad
again if you think there are places where we are 2xglerinc
phenomena in the wrony order, the wrong level of detail, or
prematurely or whatever, or putting things off, Lty all

just tell us so that we can benefit from it.
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By the way, just to comment on what I meaua, tha
probability of getting 2ocre money than ve askedl f£or if <the
*82 authorization were to have become our spending limit, we
vould have had more money to spend than we askad Iin ‘E1, '
The authorizing committee “ut in more aoney than raguested,
vhile appropriations does not seem they are goinc that way.
The fact is that that $10 millicn there has no real relation
to vhat Congress is going to do for us a year-and-a-half
from nove I must say that that is an immeasursole
complication to the whole problenm.

If I scund like I am trying to explain to you why
ve have the troubles wve have, that is really wnhat I an
that the things

trying to 45. Let me just £finish by saying

that you have written here are useful, but a few speci

"

ic

things in the report would help me, as well.

MR. OKRENT: While I 30 not know what pesition thse
-omeittee wvants to> take in connection with this decisicn

unit, there are at least some members who did not think <=his
vas the single most important research area. I don't «now
vhether they think we should urge more supgort than is vteins
asked -- I cannot tell.

I have indicated what I think the Coanission
should be d3ing, but the committee has to deciie.

MR. SIESS: #Why don't you say what ycu think ocught

~a
- -

to be said in thos2 two secticns here, and s2¢ 1if an:

b’
ty

“
Y
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agrees?

¥R, MATHIS: Dave, could ve give 2cb an example,
or some examples that would te specific; that may halp Rim.

MR. OKRENT: I thought I had.

MR. BUDNITZs That would help.

MR, OKRENT: I thought I had given him a way.

MP. BUDNITZ: Just put that in the report, it
vould really be of help, just a paragraph to outline that
process explicitly than for no other reason than that
paragraph is going to be read by some new guy whos2 name I
do not know, who is going to run this place in 3lugust.

MR. LAWROSKI: Would this be an appropriate place
to put in your sugjestion of establishing a task focrce.
There has nobody as real user for this.

M3. OKRENT: Well, in fact, I have some revised

vording from a bill for the introductory section. FfFo,

ot

~
o
(o9

without using the words "task force,” it says tha
thing.

¥R. LAWNROSKI: Ve should try to get a focus on

(F8 )

this, so that the generalization that 2ob cemplains abeout i3
corrected.

MR. OKRENT: I zuess my own feeling is that they
need to do wore, and different really than what is grcgesadl

here, even if it means they have to take it out ¢f other

parts of the budget, including seisaic.
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(Laughter.)

MR. BUDNITZ:s I az willing. Just tell me what it
is.

MR. OKRENT: Even if they are stuck at the PFEG
level.

MR. BODNITZ: We are willing, but we have to Xnow
what it is.

MR. OKRENT: The single most important guastion,
vhere the Commission could benefit froam informaticn that the

research program might possibly hopefully develicp.

-

-
-

MR. KERR: I do not be¢lieve that in Y- I
don't know what will happen next year. In October of '%1,
ve are talking about spending about 319 million in this area

in a situation whizh in FY-31 ve spent about §5 nmillicen, and

that

ot
r
[

o~

. .
n'‘t thin <

(8]

in '80 ve spent about $2 million. I &
progrzm is joing t2 increase that rapidly in a2 productive
vay. Maybe it can.

MR. OKRENT: I prefer ve not say, we «now how mugh

money it is, because I do not think wve kXnow. =fut I think wve

-

could say that what is proposed in FY-81 does 1ot =--
¥MR. XERRs FY-82 or FY-81?
MR. OKRENTs Let me £finish.

-
the anacant

o
o

“hat they propose to do in FY¥-81, an

r
e

of resources doces not look likz enough for what

L
[
)
ot

Comaission's needs are, and that they should Iin
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-~

encusga

reorient what they are proposing in FY-82 and put in

resources to meet the Commission's needs. It is likaly to

be more than they show with these kinds of words.
what does the Commission do0 when it

MR. SIESS:

sees those words?

MR. OKRENT: All right, then -~

MR. SIESS: It seems Bob's request for this auch
money, the EDO mark for this much money, what ices it dg?

MR. OKRENT:s It depends on howv much time they hava.

MR. KERR: Three wveeks.

MR. OKRENT: After thay see the wvords, they coull
say, "Mr. Denton and Mr. BSudnitz, I am going to ¢ive yocu 72
hours =--

¥R. BUDNITZ: And ¥r. ¥inogue.

¥R. OKRENT: Whoever they decide. "I 2aa going to
give you 72 hours, or whatever, to come in with your
definition o2f what you think the Commission should have In

this area, the kinds of information nesds." I hate to

the words, but an action plan.

(Laughter.)

MR. SIESS: What did NRR say abdout this tefore t2

get something in this report.
Right now we have to concentrate. It is vary

nice, and you can 3ive Bob all this gcod advice,

can pass it on t> his successor it will be Qery selrftuls
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has about three weeks or less. 3u- I think we need to geot
something into the report that will b.ck up whatever he
peasses on t his successor, and one way I can see to 40 it
is to revrite the introduction, if necessary.

Cactainly, ve could take 4.2, or 4,3, and 5.4, the
three areas, and replace them by a single item that outlines
the approach you have recommended, and give perhaps an
examnple and conclude the statement that we think that to do
this requires more money than is listed for these thres
sub~-elements, and indicate about what level it shculd lte
that they flag to the Commission.

Do you think you can do that? Is that a way cf
doing it, replacing the three separate items, the three
sub-elements by ona2 discussion. !og can still list the
three sub-elements.

MR. BUDNITZ: Mr. Chairman, let me descrita what I

will do with this. I will take directly to hear

o
.4
9
o
=]
<

event what you write. I will take to heart this prscisian,
and I will sit down with Harold, and I must say that mezns
that Charlie KXelber sits down on that scort of things, tce,
and wve will see if, for example, the savere accident
mitigation lying up there is, in fact, woefully inadaguzte
in terms of its funds because at this stage it is zetting
the funds there that give us the flexibility over the next

several months to jJet together the right progranms.
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-

I{ < conclusion is arrived at that this ie rezll

low $N million, I will go to the Commission and say, "ZIO

mark or not, we want to 4o this and that, anrd are willing to

do that.” After all, a late budget is better than none.

On the osther hand, your specific suggestions in
the report, even though you have recognized they are only
example, would be of tremendous guidance and beneiit. I
really cannat over-emphasize that because I wvould have a
hard time getting people's attention. The ">ean counters,”
I must say, are unanimously far less flexible than I can
be. They are going to g2 wild when I come in and say, "Fey
ve have already come this far, and you are ¢2ingy tc take
$3.9 aad turn it into some cther number.”™ Jhatever it is,
am .1lling, but your explicit-guidance would be a way arcun
it.

BR. SIESS: You have $18.7, is that right?

MR. BUDNITZ: Right.

T
RS

MR, SIESS: For those three items that is what ¥
would have endorsed.
¥R. BUDNITZ: Yes, that is right.

MR, SIESSs With the further expanded

ty
7
“
0
r

thcough the RECLAMA, they might have endors2d nor

0
-~

9
o
ot
Q

do not know.
NR., BUDNITZ: It was not the highest priccicty

thing, because in their lower budget thevy only onut
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mitigation at $2.9 instead of 3.9, whereas we ctuck with
that number right through.

MR. SIESSs This is more than amitigation, if I
hear Dave right.

MR. BUDNITZ: In that particular element, it was
certainly so.

MR. SIESS: That is how you understand what Cave
is saying of the $18 or $19 million, there needs tc be
certaia things done. They don't necessarily follow in these
categories with ths $10.5 for fuel. Is that right?

MR. BUDNITZ: Yes, I understand.

(ad
o

3
m

MR. SIESSs If that is what the committee
ought to be done in this area =-- W2 have informed “C.
Budnitz of that.

The next guestion is, how do we inform the
Comnission o2f that, and the draft we have just does not say
that. In the first place, it endorses each of the thrae

decision units at the levels indicated which clearly 1is not

-

4
-

s
i

O
r

wvhat is consistent with what lave said. It does n

pCov

L}
‘e

e

Y

Qa

v
U7

-
-

the flexibility, and second, it endorsess the ¢

n
-
i
o
e
w
t
'.‘
<

request, whereas Dave feels that it should Ie con

greater. S5 perhaps 4.1 has to be written.

ot
2

[

Mr. Ckrent, are you prepared to rewrite
MR. CKRENTs I can.

MR, SIESS: It is only a page.

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S. V., WASHINGTON, C.C. 20024 (202) 554-2345



10
i
12
13
14
15
16
17
18
19

21

v - 493

MR. OKREN¥T: I don't mind writing somethings.

MR, SIESS: I have not heard any disagreement here
with what you have said.

MR. XERR: I personally am in faver of what 7 have :
vritten. I have not disagreed because I, too, 2gree that
this is the committee's report. I just do nct tiink zhat
any very much larger amount than the amount teing projected
there can ba2 spent wisely.

MR. SIESS: There are other differences, Fill,
mors important.

MR. KERRs I guess I do n.t Juite understand w<hat

Dave is saying cannot be fit within that budjet.

r
'
J

¥R. OXKRENT: In fact, I would not rule cu
pos3ibility that ysu da2cide in '82 to ¢ €fer large
expenditures on the first item because you do not «now zult=
vhat it is you want to do that is worth that mcney. Ycu gut
a 1ot more in wvhat items are there. I think that couli re a
vay of getting some of the resources that you woull need,

I do nat know that the resources availabdla, if vou
shift that way, are adequate or not in view ¢:f the tine
scale, the number of different reactors, the nunber of
different combinations, and so forth., I think, in {act,
vhen they get into looking at specific designs they will g2t
ideas vhere they want additional studies, hopefully nct J1C

- : - -

million chunks like that first item. 2ut i again, I would

ALDERSON REPORTING COMPANY, INC.
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not rule out =-- You could defer some of the concomitant

in PBF wher2 they have a chunk almest the sanme

MR, SIESS:

MR. OKRENTs It depends.

vhat vyou are interssted in doing sometines.

MR. SIESS:
requires reprogramming, as we have been toll and
demonstrated that it takes nine months to a year.

move between sub-elements without re-pragramming?

s3ize.
They cannot do that very easilvy.

I £ind it depenis

Can

sn

¥oving between decisicn units that

we

you

-
-

B84 neans,
to ignore

connittes

group as a trend,
problems for
most perjorative sanse,
cannot grow 200 percent.”

they say that,

MR.

I wanted t

or why that tulsd

that, I

czan, and I

BUDNITZs

that weculd

"bean counters,"”

and they tend to cut

Yes.
O make a point her=2.

over is thers.

assume will endorse this

helgz.
and I use
is they are just 1

Usually, they a

grovth without thinking that a large jerce

actually be guite small in absolute ter=as.

absolute

$300,000,

cannot grow by a

tacas.

and is

It

going to be $Z million, a

ALLERSON REPORTING COMPANY, INC.

I

ef

-
ce

nd

factor ot six in one year."

The thing

those

t

is trivially manageable in an operation

want to suggest an approach. The

very lacce
that causes
weride in tre
tO ga¥, "Iicn
righte zat,
arge rparcantas

They can take a decision unit that was

S3Y,

O
n
0
['#1
"
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sizs, and I think that it vould be of great use if you could
point out that even larger growth could e manaaged
sensibly, if you think so. I am not sure about that, and I
notice that Bill Kerr has expresse” some skepticisr, tco.
If you add your imprimateur against thcse argumentc that
very rapid growth is per se unaccomplishable, a waste 2% the
government's money, and therefore ipso facto everytihing gets
delayed because of it -~

MR. SIESSs There is no objection Yeing raises to
rapid growth. I don't see it. B3ill's work supports §18.7
million.

MR. BUCNITZ: bhe*her than being neutral about it ==

MR. SIESS: It supports a level $18.7, xnowing '£1
wvas about §6.

MR. BUDNITZ: '80 was small.

MR. SIESS: BRill was supperting 2 level cf §1%.7.
Dave vas sujgesting that it might be even mcr:, 21theuch
am still not clear wvhether lave is looking at the §12.7 and
vants to redistribute it, or if he was looking at thne ¥2.9
for severe accidents.

MR, KERR: I assume the redistri

tr
“
oy
t

(%]
e
pe
mn
W
§
L3 |
(9]
(8]
o

tcivial.
¥R. BUDNITZ: It is trivial within the decisiorn
uynit. That is our decision.

MR, SIESS: They will not have any =rouldle in th

(&
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vorld spending $12 million on fuel melt at the rate they are
goinge.

MR. SUDNITZ: My seccnd pcint was, if you would
like to endorse, as you seem to be considering, a bdudgat

allocation larger than we asked for =-- by thec way, I mizhe

L]

come back in a week, after having talkad tn Harold like

ot

said I <ould, and agree. This has been very fruitful. I

it

should would help if you could have tha following thought,
that there is nothing wrong with asking for a lct of money
for which detailed programs have been 2xplicitly written
oute.

The other trick that "bean counters” lik2 tOo use

on you is to say, you know we will ask for a srowth in stafs

from six to 12, "How many of them are such ‘'clogists'?" 7Wa

=

say, wve don't know yvyet. They say, "We are sorr

-t
.

I want to> insist that your words can be c¢f great
use in pointing out a program is "soft,”™ that is another
word that is used by "“bean counters.” £foft zeans tnatc
everything is written out already. These things are real
hopeful, folks.

2R. SIESSs That is not the Juestion at all.

MR. SUDNITZ: You can help us.

¥R. SIESS: I think what has to Se done in the
ceport is two thingss First, the intrcducticn has to L=

revcitten. As it is vwritten now it refers 2nly tc the fuel

ALDERSON REPORTING COMPANY. INC.
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melt, the first three items. The introduction should e
cevrcitten t> say that vork in this decision unit is divided
into categories. The first involves sud-elements (a), (2),
and (c), and relates to the dejraded core cooling
rulemaking, etc. The second involves advance reactors, fast
reactors. The next section of the report should lump the
first three items. We should point out that the worx there
is necessary, and that level of work be significantly
greater than it has been in '31, and at the level they isksad
for in the RECLAMA or at the level they asked for
originally, vherever ve think it ought to be, and then 13ive
some indication that it does not have to Pe srelled out in
all that detail, but there are certain kinds of things that
ought to be done.

The next section will deal with the last two
decision units. Bill, could you rewvrita that. Could vou
come up with something that this committee could consicer.

MR. XERR: I can certainly ct:cy.

MR. SIESS: If you vant to argue against it at
this point in time, you might vant to argue about tha lavel.

M., KERR: I do not xnow what I am arguirs
against. I don't want to argue against redistridusion, I
just assumed that the budget wvaz firm enough =~

MR, SIESSs It is not just redistcibution. Thers

is some redirectisn in there.

ALDERSON REPORTING COMPANY, INC.
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“R. KERRz: I did not hear Dave di.cuss anything
that to ae zould not bde dona vithin the existing budget. II
Dave wvants ¢c be sp=cific that 1s great.

MR. SIESS: I cthink it is claar that research
vould be reassnably happy vith the revised res2arch recuest
in the last coluan. They might be happier with the cne in
the first column, which wvas a little bit larger. It wvas
$20.2 versus §$18.7.

MR. XERR; I don't want to argue against aaything.

MR, SIESSs We are not in large disagreement of
the level.

MR. KERRs What sort cf level are you going te

suggest, Dave?

h

MR. OXRENT: I really 4o not have scuné rasis for

(=%

ha

<
w

picking a lavel now, and I don't know whether I coul
one even nov after trying to sit down £for an hour.

MR. SIESS: I am not sure, if we zay the stecific
level, if ve say the $18.7 which is about three tirmes what
they have got nov, and say that three times i3 whar 1=
needed and can be used and justified, that is joinz to 3 Iicg
help. We have hope that aven though the ELC mark is only
$1.5 million lover, this aight just get cut.

MR, OKRENT: Kelber made an estimate which I think
vas another §10 aillion higher or something.

¥R. SIESSs It is not going to go for the Xxiad ef

ALDERSON REPORTING COMPANY, INC.
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stuff you are talking about.

MR. OXKRENT: No. I am just saying, I think there
exists -~

¥R. SIESS: But =--

MR. OKRENT: I think I told Charlie in Lcs Angelas
that Hall High was, let us say, sympathetic toward trying to
move on this program. I did not agree necessarily with the
way he vas joing at, because it was filled
phenomenologically =- If there was $2% million, §2¢ =illicn
or whatever it was on the phenomena, and the §Z on answvering
the questions.

MR. BUDNITZ: I think it is fair to lay that the
program that he started with had more of that. I indicated
that before. You remember when I said, we began with the

:S,

\ A o
-

sort of people who vwere doing this sort of work in LI:

and they dii the LWR program glan in that light, 3nd thenr we
had to go back and impose on that a different perszrective.
You are saying that it was not enough, that may be. I
understand that point.

There is another thing you need tc know, &ad ih

w

is that Kelber's sriginal dudget prcposal to Xucley and ¢
me in this area -- See, it says, $30.2. == he nzd zlnost Jul
million, and the difference vas nearly $10 millicn to

undertake a couple of very large facility things.

¥2. SIESS: I don't think that it is geing to make

ALDERSON REPORTING COMPANY, INC.
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too much difference whethar ve :,commond $17.2 or $13.7, cr
vhatever. What is going to make a difference in cur regort
and its effact on the Commission is what kind cf priority we
assign to this. I think that that is a much more important
decision than whether we ought to recommend §17, $18, or
$20. $17, $19, and $20 are all a heck of a lot higher than
$6.4.,

Unless there is a fairly high pricrity assigned to
it, this is going to> be an area that gets cut. The only
good thing about it is what they don't cut out is the
advance reactor stuff, and they might not look tco far.

MR. CKRENT: Congress will put it btack in, and
they will take it osut of the same pot.

MR. SITSS: All I can suggest right now is that
Bill try ts rewrite the introduction and Jjustify the two
areas, and that Dave write something that puts down hic
ideas so we can s22 what they are, and discuss them. Fe
ought to have a dollar value, but more impcrtantly woris
about priority.

I would sugzest that ve support the revised
request, the RECLAMA request, and give the nigher rriority
ts what ve vant. You can put in 325 million withecut 1 high
priority, and that would not de as effsctive.

I say, let's 30 on to the advance reacter %hing.

¥R. LAWROSKI¢ Do you recall what the '£1 numler

ALDERSON REPORTING COMPANY. INC.
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vas at this time? There was a category exactly like that,
severe accident mitigation.

MR. OKRENTs There wvas.

MR. BUDNITZs The 0.8 is due to scme rediracton 2
reprogramming ve have done.

MR. SIESSs Is that the improved reactor safety
stuff?

MR. BUDNITZ:s Only four~-tanths of it was. The

-
-

reason ve cannot put in any more is that in 'S0 wve are still

bound by the increased safety handcuff which we have gotten
avay from, eliminating it in °'S82.

MR. OXRENTs: You are bound unless you go to the
Congress and say, ve would like to change it.

¥R. BUDNITZ: Which takes 10 months.

MR. CXRENT: If you were td strike 12w ~--

¥R, STESS: You can't start until =--

MR. OKRENT: The day after they do it.

MR. BUDNITZ: We are in process as £0llows. ‘*Ite
you do the '82, and then you are back intoc what ‘€1 hasz, an
that is only a fev veeks away. That is the way the zlace
tends to work.

MR. SIESS: The $800,000 was alternate contaianen
and alternate decay heat removal, I think, out of improved
reactor safety. It might have been alternate containment,

don't knov. Alternate containment was in '31 z¢ 3£CC,0CC.

ALDERSON REPORTING COMPANY. INC.
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You did not know just what you would gat.
Max, you have the £floor.

¥YR. CARBONs: OCkay.

907

Lat me start out by saying that these are pretty

much my own thoughts rather than the subcommitt=e which has

not officially acted. I would like to start a little it

farther back than the figures jiven on the board there,

point out that for this current year Congress authorized

$13.7 for LNFBR work, and for Fiscal '81 it is gtial

uncertain, but the House Appropriations Subcommittee has

authorized §$11, and the Senate Appropriations Com
authorization has authorized something like $19,

something for Fiscal '81.

n

The Commissions and we endorsed a level in th

to $18 million range, an then for '82 research ha

-

and

lttee
r §722, ot
2 §
gtroposed

$8 million, which is shown on the boari up there, and 2V

and the EDO have both proposed zero. . guess the m3jor

reason that research has 3iropped from its earlier
expenditures and recommendaticns up in the §1C to
million range, down to the 38 million, is that =h
going in the direction of diverting 50 percent or

their effort toward dagraded core coo

l1ing problems in LWRs that we have just been talking

While all the budget activity is soing,

simultaneously a lot of technical activity and TCZ

ALDERSON REPORTING COMPANY, INC
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MR. BENDER: I think it would be useful to jet the
staff to say wvhat postulate as far as wvhat fissicn product
goes with the over pressuring cf containment. =as the staff
done that sxercise?

MR. BUTLER: Let me try to undecrstand the guestion
again.

¥R. BENDER: You want me to ask the guestion again?

¥3. BUTLER: Yes, please.

¥R. BENDERs Assuming that ve get a condition
vhere hydrogen has been generated to the extent tha" we are
concerned about over-prassuring containment to the ccint of
rupture, and I believe that it is somevhere in that range
already, vhat is the fission release postulate that 3Joes
with that?

Presumably large fraction of the cladiing has
reacted vith wvater, what fission products would one assume
in the containment environment that misht come ocut 17 you
used filtered containment?

¥?. BUTLERs In our analyses to date of the il:rsu=~,
ve have ignored the situation with respect to the <issicn
products. It is our view that the fission products 20 ot
intaract at all with the thermo-dynamics of the
caoantainment. We have not taken the analysis to the dose
consequences of release.

MR. SENDER: Maybe I d4id not make ny pcint claar.

ALDERSON REPCATING COMPANY, INC.
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I understand that the pressure is more or less indegen-ent
of the fission product release, and that is what you said.

MR. BUTLER: Yes.

MR. SENDER: But there ics some fissicn product
release occurring at that tinme.

¥R. BUTLER: Yes.

¥R. BENDERs What I am saying is, what would you
postulate as deing the fission product relsase, would it be
like TMI II, or somevhat worse, and if worse, how much worse?

MR. BUTLER: I have no opinion to express con that,

¥R. MYER: Jim Myer of the NRR stafsf.

Is your question dire~ted to having a filtared
vent in place, or a release of the failed containment?

MR. BENDER: I put the filtered vent in glaces, and

nov I want to decide wvhether I can rel2ase or nct.

"

se

these high ioses up there, 500 rem, which would makxe me

LY
£
«Q
b= |
-
’0
.4

uncomfortable, but I don't know whether that is Pas

LE "

(9]
"
|}
)
]
3

of the noble gases being available to de relza

(&)

fraction cf them,

What I aa asking is, how much should I assurs for
this particular event?

¥R. ¥YER: I can't relate how much is released to
this particular study, but in the filtered vent study

designed at Indian Point, we have considered opticns thit

release all the noble gases, and some of the orzanic iocdine,

ALDERSON REPORTING COMPANY, INC.
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all the vay through to concepts that hold up all

xenon. S0 ve covered the full spectrum in teras ¢

MR. BENDERs But the vhole gquantity of
is available to be released?

MR. MYER: That is correct. W¢ assume
of the xenon and krypton.

MR. BENDERs Is that consistent with th
analysis?

MR. PLESSET: He said that they todk al

gases and assumed they came cut.

55-

noble agas

120

rerccent

e TV

1l the noble

MR. DINTWORTH:s I said it was my reccllection that

ve assumed that all of the noble gases were released through

the driving force of the transient that occurrad

yith

wli

the

hydrogen burn. I will commit it again’' to send this ia for

confirmation to Dr. Okrent.

¥3. BENDER: Thank you.

MR. EBERSOLE: George, I take it that thas

deep bed charcoal filters, among other things. °©

id

2

are

you

capitalize 2n the fact that in the jarsage of xenon and

krypton thraugh charcoal there was a delay factor?

You are not dealing with many feet cf xenon

kcypton, and it do2s not break through with th= rest

gases. It is held for stated periods of tine, at

which you can close up and cthen withstand the residual

pressure that comes out.

ALDERSON REPORTING COMPANY, INC
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MR. DINWORTHs Here again, to the Ddest oI ay
*acollection, we taok full credit for the filters that ve
had in the study. I have said this now three timec, We are
g3ing to send you the information --

MR. LAU:s This is Wang Lau, again,

The charcoal bed we are using is so thin relative
to the BWR charcoal tank that the residual time is so small
that ve do not take cradit for 1it.

M3. EBERSOLE: I suggest that you %tike 3 look at a
thick bed filter bacause it has a beautiful heold ur
characteristic.

¥R. LAU: We know that. In the case of a 2WF, we
45 have those big, long tanks, and they do hold us. Dut
that is not what ve have here.

¥R. EBERSOLE: It might be very advantagscus Ior

you to look at them.

- o~
-

"
b

MR. MILLS: As I said before, we are not =ay

that the filter vented containment might not e wnat is
needed for some tyyes of accidants. We are talkinz
primarily about our ccncern on controlling hydrcgen.

MR. OKRENT: Actually, if I vere to juess, I would
have assumed that you would need something like tns
pre-ignition, or something like that, becauce you tave a

small containment with a relatively low design precsure.

vould say that I am not surprised that -ou have fcand trat

ALDERSON REPORTING COMPANY, INC.
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not adequate by itself..

MR. PLESSET: @hy don't you 3o on?

MR. DINTWORTH: I believe that every guestion that
has been asked on filter veating would apply to item 1 cof
the additional containment, so I will not Jo any further
into this.

Couple contain~ent is essentially using the unit
II, and using the unit II as the additional containment
volume. We have the same problem that occurred In the other
tvo, it is not effective for rapid pressure transient, It

has a potential for degrading the safety of the second

ot
b=
D

unit., It would provide a large operational penalty for
sacond unit. It would minimize radiation release to the
publice.

This concept here ve talked about this mcrninz,
controlled ignition sources, but very briefly, again, when
ve looked at that we felt that it had a high potential for
effectiveness during most accidents leading to declared
oxiiation, no effect, or very little effect on glan<
operatione.

We recognize that it has technical Zaveloprent

o
"
°

required. We feel that the phase II system work that w:
going to do will allow us to put in mere local hydrogen
monitoring than we now have. It has moderate initial cost,

and should have low 0O&M cost.

ALDERSON REPORTING COMPANY, INC.
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MR. OKRENT: How much local monitoring do you

think you would need? In other words, how many hydrecgen
monitors do you nea2d, and why?

Is it something that you think you would on’; turn
on when you thought you needed it, or would you -.1ctn it ¢n
if you had a suspicion you were getting substantial amounts
of hydrogen in the containment, and not worry abcut it
exceeded th2 value somewhere?

I an trying to understand what your psycheclosy is,
or philosophy?

MR. DINTWORTH: We are beginning right now a
safaty reviav on this concept, Dr. Okrent. Cur ghase I
system that we have talked about, what we plan to d2 there
is to not rely on hydrogen aonitors, but to use the tire
that we normally would see in the kind of accident 3cenarios
that would start l2ading us to degrrded ceores that weuld
ptoduce the hydrogan that we would turn these things on
ahead of time, and have plenty of time to <o sc¢, and
igniters would be functional before any hydrogen vas
relzased.

Ve want to look at the possitcility in our phase I2
program to see if there is any benefit 0of 32tting the
operator mocre intelligence of what is going con, whsre ha
could turn on and 2ff igni = 3.

In other wo~i: . '@ saw “hat the hydArec=an

ALDERSON REPORTING COMPANY, INC.
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ccatent was too high, or he would be fearful to turn it on
because he might et detonation in a certain compartment,
the ice condienser being compartmentalized as it is, it night
be beneficial to give him that intelligence. &He were
looking at the Halon system also, possibly going into this,
and he wvant to use Halon, and tuczn Halon cn.

So we just don't have all those answvers yat, but
we have already decided that that it would be Leneficial o
add additional hydrogen monitors in our plants, and ¥e are
coming up with a policy on all of our plants to increase
hydrogen monitors. We made this commitment last vear in cur
nuclear program rav.ew, and carrying it out.

As far as the rationale of how we will use it, we
still need a few weeks to crystalize the phase I, and then
be more definitive on the phase II. Then when we <-2xe hack
to you, if it is within the next two months, Or whenaver we

4ecide to discuss this issue again, we will have mor

0

details on that for you.

The concepts which prsvent combustion was

Al
J
N

third category of mitigatiag schemes we looked 2%t. =Hyclrogen
inerting was the one that wculd, of course, come tc
everybody's mind first. This has been used alrzsady in nost
Yark I and II BEWRs.

W2 think that without a dcubt it is effective in

prevent hydrogen combustiosn. It is largely 2 rcassacge

ALDERSON REPORTING COMPANY, INC.
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system. However, it is extraordinarily difficuls, £ ne:x
impossible, to properly back fit it to an ice condenser
contanment. It would almost be the situation that you would
be operating an ice condenser rather than a nuclear
reaction. We have been dcing that for 18 months now, ind ve
are ready t> operate a reactor.

(Laughter.)

MR. ¥YOELLER: What are the back fit zroblems, and
could you enumerate a couple of them? Is four one of the
main reasons that you cannot back fit it, or is that Just an
operational problenm?

MR. DINTWORTH: I won't stani here ani

"

Ay thag
that you cannot make modifications to an ice condenser
containment.

SR. MOELLER: I thought, in the simp.iistic sense,

el
"
“
D
o
-
0

it would mean getting a tank of nitrogen, 2f co
a *ig volume, but putting nitrogen in your containzent
instead of air. What is the difficglty in back fittin??

- . -
Ce 3ar2 threes

MR. DINTWORTH: Ice ccndensers, th

o

types of plants that you could look at that could ==
inerted. QOne, as I said, is the Yark I BEWEs. Thocce plants
ver2 designa2d from the onset to not have within thz primary

containment things that you have to do daily or with

surveillance.

b

)

)
8]
[
'-l
ot
I
D
]

MR, MOELLER: It is the operational
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that it dbrings about rather than, to me, back fitting.

MR. DINTWCRTH: We looking at trying reducing
those operational 41ifficulties by moving as mauch as we could
outside of the containment.

MR. MOELLERs You just couldn't do it.

¥R. DINTWORTH: We came up with adding 2C0 more
penetrations to the containment, which of course increases
the ‘1ink path that much more. #We are convinced, if we have
ever been coanvinced of anything, that inerting of an ice
condenser is the worst containment you can ever figure out

to inert.

' .
~
]
-
O
o
.
[+
<
O

This would be repeating, but we feel lik=
a potential for 1egrading safety if you reduce the
surveillance, or give the operator not the cpportunity to
send someocne to check on sorething, and see what is
happening.

Increased loss of ice due to the purge and
inerting process that you have to go through, sutblimaticn
vhere you #oull lose ice, we have come up with fijur2s of
anyvhere from S to 20 percent per year in increased lcss oI
ice. High initial cost, and extremely O&LM costs more tian
anything you could look at or visualize.

MR. BENDER: What would be the effect on the lcad
factor if you really had to operate the ics concdenser Lo tns

inerted form?

ALDERSON REPORTING COMPANY, INC.
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MR. DINTWORTH: The studies that we have perficrnad

indicate that indicate that we would probably lose at least
15 percent sn the load factor availability.

MR. BENDERs Thank you.
MR. DINTWORTH: Also, to put it in would prodactly
take two years of construction time =-- not to put in the
system, but to modify the containmant.

MR. OKRENT: Would you put your view graph of
results and conclusions on?

MR. DINTWORTH: That I showed this morning.
MR, OKRENT: As I indicated earlier, I am inclined

e

]

to agree with you that if you are considering hvd:cc

€

control, filter vented containment for the ice ccndenes: is
probably not the way to go £for the kind of reasons you cave
about the problem with rapid transients.

But I think your conclusion abcut the dose n=2eds
some additional thought, when you locck at the conplex of
consideratisns on jegraded core accidents, including not
only those where there is a hydrogen release but not nuch
els2, and thosa that 3o beyond and so forth where you maYy
generate other means of pressurizing your containment, iand
also if ycu consider the possibility ¢+ .t even with ycur
emission system doesn't work, or if he turzas it cn =zt tle
vrong time, or whatever, and that you aight get 2 releacse

froas a ruptared containment which is now not only nobls
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gases but is amplified by, let us say, all the iteams 131
which will probably give you whatever you have 7ot here
times 100, or much bigger factor on whatever you calculate
is in the low population zone.

I think the question of unacceptable from leax

L]

dose has to be looked at in this broader context, is Wwhat
am saying. What I am asking, in effect, when you lcok at
filter vent2d containment, or other options as contrasted to
nothing other than, let us say, an emission system, and you
ask yourself about release dose, you don't delimit vour
range of acczidents so that it goes up to the point your
existing system can accommodate, but it does not 3c rtevornd
it.

In the same way the existing containment has
worked beautifully for accidents ug at the TVA, and it =2ven
vorked beautifully for the accidents at the TNI, rut thare
can be a class of aczidents where one such as the TY¥I Tight
not work so beautifully.

I vant to indicate that there is a need £or
qualifying that particular statament sort of along the linss
that I have Jjust stated.

- -~ .~ - T e~
C &NC QGLERLES

¥R, EBERSOLE: George, 4id you lock

[

wvhat I will call oxygen stripping; do vyou know what I T=2an?

MR. DINTWORTH: No.

=
w
.

(0]

BERSCLE: I will take suction c¢n 2
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containment and consumnr the oxygen fraction
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[3nd

combustion process, which I will not name. I wi
the containment only the combustion products.

MR. DINTHORTH: You are saying something liksz a
combustion turbine?

MR. EBERSOLE: Whatever.

I will return water to the containment, 2s a
matter of fact, and achieve a sub-atmospheric result, I hore.

¥R. DINTWORTH: We did look, if I am not mistaken,
not very closely, but we did look at the idea of using
combustion turbines, but we were concerned of the heat
generated problem.

MR, EBERSOLE: There is no problem con coccling the
discharge.

MR. DINTWORTH: Dave, can you help me on that

¥3. GAYSER: Eoth of these studies lcoked at
things that resulted in the stripping of the oxygen. “2
have several things that are unfavorable with respsct =0
that. Cne, there is a heat loading that comes into the
containment from d4d25ing it.

MR. EBERSCLE: Excuse me, before you ¢ farther.
Is that not removable by stripping and heat exchanz2s?

MR. GAYSER: It depends on what accident ssguences
one is talking about with respect to what is avail:zile &s

features.
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A second problem that comes in with a containment

that has a turbine within it, particularly if you have

sprays available,

is having stripped oxygen out, you 2ut

yourself in a position when you condense the steam, ycu

could well 30
situation -~
MR.
your ignition
you are goiag
of cocndensing
MR.

has menticned,

very much sub-atmospheric, and end up in a

OKRENT:

system?

What are you ygc.ng to 40 here with

If you burp hydrogen and cxysen hare,

to need some way of handling the possibility

that stean.

GAYSER:

We are looking right now, as George

in the studies at the analyses c¢f the events

to see what actually does occur. @We have not seen

sub-atmospheric results as we move through this eves

the sprays on,

and the

sink to take it nut.

¥R.
pressure.
¥R.

vacuum relief

MILLS: We are designed for

EBERSOLE:

g |
*
o
rr
< o

sprays do provide a ccnsiderable hest

-

“a

I understand you have very bi

valves, and you have a strong secondary

containment which would go sub-atmospheric, tco, which is

impervious in

“

its ovwn righe. S0 you are pretty well cff,

and this sub=-atmospheric groblem may go away.

¥R.

e

DINTWORTH: - That is correct.

EBFRTILE:

or
T

This seems to te something

{4
ot
-
O
f
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should document the refrral on.

MR, DINTWOKTH: We get your point, Jasse, and we

ot

look a little stronger at other -- Cne of the things tk: we

are doing in our phase II and phase II programs on the

degraded core cooling is looking further than where we

w
"
@

nowe.

What we are really saying about the ignition
system is that ve don't believe that you are any worse cif
than you are today. We have an uncontrolled ignitica systenm
in every plant that is operating in this country, and we
vant to put one in that we nave a little better ability to
cantrol.

We think that we will reduce risk by doing so, and

-

nd

ve think that it is advantagecus to Seguoyah tec do it,

i1

Ed th

do it soon. With the proper safety review Dy us

W
[

ot

staff, and your concurrence, I feel that we can get i
done.

MR. OKRENT: If I understand correctly,

W
"

b
s

O
“

(v

b
-

saying that the most negative delta ? ycu will cet

b
n
")
]

or something, even if you burn all the cxysen in

or
W

condenser?

MR. SAYSER: That is not what I said.
the numbers that have been spoken to, Csorzs zucted
believe a minus 2 psi negative pressure, OL [pressure away

from atmosphere. It is the containment's cagability. =»hzat

ALDERSUN REPORTING COMPANY. INC.
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I had said 7as that our analyses,

that we are doing with a couple of transient code cn thi

have not shawn us going sub-atmospheric

because we are nd2t burning all
containment as the hydrogen is
It is a

MR. OKRENT:

a burn of all the sxygen with hydrogen in the condenser that

58

§ v =

the preliminacy analyses

n

’

at this point

the oxygen within the
consumed.

imiting conditisn that it

this would 4rive yosu sub-atmospheric?

MR. GAYSER: I
gquestion.

MR. EBERSOLE:
said no.

MR. PLESSET: The

20 percent of one atmospheric pressure; do you

¥R. EBERSOLE:

L

MR. PLESSET: I will ag
LZ: By a
T: Yes.
Max,
MR. MOELLER:

injecting?
¥R.

PLESSET: I think t

presentation. Do ycu want tec gcC

don't know the answver to

That is a guestion

maximum you could

How much Halon

the

I asked, and ¥y

get would lre

buy ¢that?

That is to0 much.

That is the maximum pcssible.

Es But it is toc much.

ree with that.

long shot.

did you have a guestion?

do you

hat we interrugted

ad
O
'
=]
(1]
'
o
’ =1
O
3
8}
s
=
1
]
~J

bhack
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MR. DINTWORTH: Your zuestion is, how much Halen
would we have to inject?

MR. MOELLER: What fraction 5f the containment
atmosphere has to be Halon?

MR. DINTWORTH: I will refer to Dr. lLau.

MR. LAUs Yesterday, a delegation of pecple Zfronm
Duke, AEP and TVA met with one of the potential consultant
in the na2ighborhoodi. About six years, they spent alout
three years making a Halon study for the U.S. Department of
Commerce for 300 megawatts BNW wmaritime reacter. The

knovwledge they had was very useful to us, and we zot a

report of what they had.

£
[+
[
ot
®

Wa talked to them. The results were
encourasing.

MR. MOELLER: Aprroximately how much do yocu tave
to put in?

¥R. LAU: I am leading up to that.

The rraictor is not quite the same as ours, ans
the containaent is not quite the same as ours, co cefore ws
have a complete study, we cannot tell ycu. =zut fr-ca what

little knowleage I have, if you put in something to the

ocder of n2 more than 5 psi £ Halon, 30 pecrcant, 40
percent, you practically quench everything ycu can imacinee.
That is subject to confirmation.

¥R. EBERSCLE:s That is a lot of =alzp. .t i-

ALDERSON REPORTING COMPANY, INC.
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about half million dollars worth of Halon.

MR. BENDER: George, a gquestion on the igniti:a
sources. Have you gotten to the point of trying to Jacide
what kind are available?

MR. DINWORTH: We are almost to the point of
buying some. 4We got several that we have been looking at.
We are looking at glow types and pulse types, 2nd we want to
use both kinds if possible. There are scome thing:s that we
will need t> do in the tasting of them to make sure that the
operation would not be detrimental to the safaty ¢f anything
else that was already ther=a.

¥R. BENDER: How are they to be turned on?

MR. DINTWORTH: They will be turned on in the
auxillacy building at a breaker cabinet, right acw in the
phase I system. When we finish our phase II work, ws fa2el
sure that ve will 40 it in t.e contrcl room, byt rignt ncw
ve plan to 30 it from the auxillary building, exactly where
I am not sure.

MR. BENDER: Would that be turned on on scne
signal like pressure at some level?

¥R. DINTWWORTH: They will be turned zcn, I ltelievs,
because of the procedure the operator will te follcwings, &u
the stacte of the plant will determine when he will turrn then
on.

¥R. BENDER: Have you given thought 0 %h=2

ALDERSON REPORTING CCMPANY, INC.
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tastability of them?

MR DINTWORTH: Yes, definitely. #We ar2 working
on some procedures of what we want to 3o whnen we tast thea.
We plan to test them, and get NRC stafi to agree with the
test before we turn them on.

MR. 3ENDER: Thank you.

MR. DINTWORTH: +#e hope tc be able to previde thenm
with scme of the igniters we buy so that they can 20 scne

shorc-term testing in the next month Or so.

o
.—-4

Mr. Chairman, I don't know what se I can savy,

except that I will try to answer any more guestions. Ve

ol

have £illed the gaps, I think.

MR. PLESSZET: All right, we will see whether there
are any mor: guestions.

Dces anyone else have a guestion?

(No response.)

¥R. PLESSET: I guess not. Thank you.

W2 are 32ing to go to the staff if the agglicant
feels that he has given us his story.

MR, MILLS:s I believe that this is all we hava,
Dr. Plesset, unless there are some guestions.

ua. BU

=

LER: Yy name is Walter Zutlsr with the M=
staff.
Last month we made a presentation charactsrizing

the staff’'s position. At that time we asked tnat the

ALDERSON REPORTING COMPANY, INC.
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committee indicate its recomnmendations relative to the
staff's position. The staff's position has nct changed
significantly from that point. The only naw item is that
TVA n'w intends to propose the installation of these
ignite:s, and intends to do so in the relatively near ternw,
within the next few months.

| The staff encourages that effort by TVA, and will

andertake an acceleratad review progranm 2f the design tlhat

ot

3
0]
ot

TVA comes up with, and of the safety analysis report

TYA prepares. We inteand to include in sur review pro

']
"
w
=)
o

0
In

combination of an experimental chase and analytical 2hase
that proposad programe.

W2 foel we need to have a measure cof the
reliability of these ignition systems. We Zfeel we alsc need

to understand the -apability of instruments tc measure the

ot
~
[N
]
3
0

cancentratisns of hydrogen, and understand difieren
of ccenarios to assure ourselves that the 2addition of the
system, and use of the system for all credible zccidsnt
sequences will, in fact, improve the safety zarcins.

We would like very much to include in our
experime~tal studies an evaluation of the coamrfusticn
processes includes barriers to mean mixtures cf hydrogen anil
air systems. We hope also to add stean in these systems t23
understand what steam might do, and alsc what turdulencs

might 40 to the ignition and the prcopajzaition of corbustion.

ALDERSON REPOATING COMPANY. INC,
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The second part of the program --

MR. XERRs You are talking about an exgerimental
pcogram which you would either carry on, or have someone
carry on for you?

MR. BUTLER: Yes. We are 1lodkiny either to Zandia
Laboratories, or the Lawrence Livermor2 Laporatoriss to
conduct these ignition tests.

MR. PLESSET: I thought that the 2uresau of Y¥lines
had been studying the thing for decades.

MR. BUTLER: There is a lot of literature on it.

MR. PLESSET: They have also teen doing

AN
"y
W

experimental work, and they have written a 1lct ©

L9
®
"
"
-

MR. BUTLER: Yes.

MR. PLESSET: But they are not inveolved with what
you are proposing.

MR. BUTLER: We intend to study the literature
that has been prepared, a lot of it, of course, by the
Bureau of Mines. But the thing missing in the Sgreauy of
Mines®' work is the precence of substantial arounts o stean
and also the substantial turbulence that one might =xpect 1in
the atmosphere inside containment. We neei %o augmant thalr
work with these parameters.

MR. PLESSET: But you are going to 2 new
laboratory. Why not go to an olﬁ one?

MR. BUTLER: We are not considered

(9]
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Bureau of Mines. We have open paths to go to these otner
laboratories for short term contracts. We have ex.sting
systems for funding work in these laboratories.

MR. KESRR: What do you expect to learn, =hat the
combustion will be different, or things like that?

MR. BUTLER: That the ignition characteristics
might bde different. It might take a heftier spark for
longer duration t> in fact tstart the igniticn. The
propagation characteristics might differ with the presence
of steanm.

¥R. RUBINSTEINs: You might want to expand on the
fact that we are trying to track the igniters to perlhags use
the same glow or sparkplug that TVA is using. This is a
very limited, very focused effort to get the staff up =2
speed in a compatible study to what TVA is doing over the
next two or three months. This is not a part ¢f a mrajeor,
long-range research effort.

MR. EBERSOLE: I 4id not understand what you said,

it aight take a larger spark of longer duratisne. I was
under the impression that this was going to be 3 £7 cycls
arc that would fire the time. Am I wrong? I 4i¢ not

understand it as a sparkplug.

o |
O
th
Al
¥
0

MR. BUTLER: We don't have a description
spark device is going to use. ©2ut there are diffsrant «inds

of sparkplugs.

ALDERSON REPORTING COMPANY. INC.
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MR. EBERSOLEs I d4id not think that it was
intermittent like a sparkpiug. I thought that it was jo1ing
to be a constant firing.

M3. BUTLER: They characterize it as twWo systenmse.
One would be a kini of heated wire, and the cther sart of it
would be a sparking device.

MR. BENDER: Do ycu know wha. they are going to
get?

MR. LAU: We have not procured the igniters y=2t.
But we are looking at a few of them. Right now, I can cive
you a little bit of an idea of a couple of models that ve
are looking at, and this will give you a general idea of
what we are thinking about.

The glow type is very simple.
type that you use for space heating, and it will have 2
saecvice temperatur2 of around 1500 degrzes Fahrcaenheit. Ths
ignition temperature is around 110C. 3o we think that thers
is a margin there.

The spark type is not a sparkplugz. It is merse
like a spark probe, kind of like a gniger counter. Jne
model that we looked at is about a foot long, atout hall an
inch in diameter, with a center wWwire. what you do is *¢

take the 210 volts AC time formula to about 2

o
o
<
Q
. -
(ad
1]
~

rectified it, and then attach a capacitor. The capaciter

would discharge at around 2000 volts, then it will send =2
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spark across. The spark is about 3 micreseconds in
duration, about 12 jules in energy, and 0.1 millijule will
be required to set a spark in ideal conditions. It is that
kind of thing.

MR. EBERSOLE: I am impressed by the novelty of
this, when I think, Jerry, of your o2ld coal burners. You
have beautiful ignitors for your oil fired systems which are
a hell of a lot better than this.

MR. LAU: This is precisely what it is. The one
that I am describing, they use it in oil fired systems in

the Yavy also.

h

¥R. EBERSOLE: There are ignitors which are
cycle arcs just using high voltage transformers that Just
sit there and fire ulthout a break. You can't miss. I
don't know why y¢cu ace not looking at them.

MR, MOELLER: Will NSC have an observer at thz
research effort that TVA is carrying on?

¥R. BUTLER:s We will very clcsely with tham, and
at appropriate times we will have observers there.

The research efforts they have are acre <“eyed to
the longer term efforts. The shorter-term effort «<ill neot
include experimental aspects to it.

The analytical task that we hope L¢c complate
within tne next f2w months includes --

MR. BENDER: You talk about the size of the szark,

ALDERSON REPORTING COMPANY, INC.
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vhat about th

fire under th

e ra2liability of these things, their

e environmental conditions. Dces NEC

investigate that, or daoces TVA plan to investigate

guess I don't

4R.

investigate that. The environment that these wouid have

really understandi the environment.

MILLS:s ¥r. Bender, TVA does plan to

-

that?

operate in is one of the things in the phase II study t

ve want to get the answer to.

MR.

spackplugs th

hat

PLRSSETs If it does not ignite with these

at they are talking about, I don't think ¢

ve need to worry abtout the hydrogen, Mike, if ycu

pardon my saying so.

MR.

MR.

S8ENDER: Sic?

PLESSET: If the environaent is such

these sparkplugs will not ignite the hydrogen, can

€orget about

3.

ie?

BENDERs No. If it is being ignited

sort of electrical delivery system, then I want to

whether the electrical delivery system will X=zez th

alive, and that is likely to be an important Zusst

MR.

1"

ce

O

EBERSOLE: I will tell ysu a si

will

A
o
»
o

ha sc

4 4
=20 e

hat

practical information. An <il burning dorestic furnace,

when it runs

the time it runs, and it has teen running for

MR.

it fires a §.5 arc on 60 cycles avery

BENDER:s I realize that, and the radi

ALDERSON REPORTING CC.. -NY, °
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nuclides in your furnace are something that I an not gcoiag
to worry about either.

-3
whiS,

MR. PLESSI.: We appreciate your cocncern.,
but ve don't think that we should worry %00 much.
Why don't you go on.

1

MR. BUTLER: One element of the analytical task
that I would like to mention is the fact that the staff
feels that it ought to take a look at the ignition
strategies that mizht be used in conjunction with the
ignition system. We feel that there ought to be procedures
pre-developed and prescribed beforehand befcre wWwe approve
the use of the ignitors. We hope to complete this zsrosran
in the next few months.

There is a longer term prcogram which we will work
thrcugh our Cffice of Research, and we hope to get it
started with the user's request that we mentioned last
month. The basis thrust of this is to develop an
information base for our use in conjunction with cur
rulemaking proceeding on degraded cores and core nelts <or
LWR containment.

The short-term phase will be for cver the six t¢
12 months, and the short-term phase will be confined to2 %he
iegraded core conditions for two classes ¢f containmentis,

the ice condenser containment, and the Marik III Z2%°T

containment.
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The object there is to understand Detter the
hydrogen generation rate, to understand the ccntainaent's
thermo-dynanmic response to these hydrogen generaticn rates,
and to evaluate the various mitigation devices asscociated
with these varied scenarios.

Finally, the second part of that wWwork would be the
long-term phase where we intend to cover the other
containment tyges, and we intend to address all the
different mitigation features with the object of fully
supporting the upcoming rulemaking proceeding.

We hope that with the rulemaking proceeding we
will be abla2 to ievelop the design basis for hydrogen
management, recognizing that for the near teram, that is the
use, for exampla, 2f the ignition system, we don't view that
as a design basis system, but it is a supplementarcy systen
that is not engineered safety feature grade. ase expect that
if approved it will improve the safety margin «ith Cespect
to hydrogen management.

MR. XERR:¢ Nr. Butler, did y>u say that ySu vere

W

going to do this as a user reguest to research, Cr as
technical assistance proo.am, or did you say?

¥R. BUTLER: The longer-term portion wouli Lo
through the Office of PResearch, and the short-term, thzit i3
over the next few mcnths, would be via a technical

assistance reguest.
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¥R. KERR: What is the short-term?
MR. BUTLER: The evaluation of th2 prepcsed

-a’

| B

ignition system would be with the help of a tachn
assistance program through either Livermore or fandia
Laboratories.

M. XERR: Thank you.

"

¥R, PLESSET: You would like to go to livermore or
Sandia because you have an arrangement, more than anyvthing
else, even though they may not be taerribly experienced in
this field.

MR. BUTLER: We believe that Sandia, certainly,

has had a substantial background of experience no%t only with

(A1)
2N

orts oOn

respect to the ZIP studies, and the research e

i

"

iaproving the containment safety, but also th

)

with respect to weapons development. Similarly, lLiverncre
has that kind of experience.

MR. KERR: This is going to te 3 shapz2d hydrccen
charge.

MR. PLESSET: Thank you, ¥r. Kerr.

Any other guestions?

¥%. CKRENT: I just wonder what portion of the
work you give them they have to send ocut of houss LD=aczcse
they are satucated.

MR, BUTLER: We have hal preliminary discussions

with the lLivermore people, and they claim that there ic ssta2

ALDERSON REPORTING COMPANY, INC.
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MR. PLESSET: Do you have any further comments

that you would like to give us?

Are there anry questions that you would like to put

because I think we should consider a kind of caucus and an

executive sassions if you have no further gJuestions.

MR. EBERSOLE: A point of clarification
£o5r one unit; cight?
MR. PLESSET: That is what I understand

MR. EBERSOLE: The number one unit, tha

-
-

Th

is.

MR. PLESSET: Is it one unit or twc; we are

to get that straight.
MR. TEDESCO: I have a letter covering

MR. EBERSOLEs I understand that there

substantial transition from certain modes of =solinz,

£rom the other, new intake building, transiticnzl

to go from oSne to two. Is the staff aware o2f 3211

MR. TEDESCO: We have considsred interactiszsn

vwe will do it.

MR, ESBERSOLE:s I don't mean that, The
mode is substantially different from the one unit
operation, 2specially as regards shutdown. It use
intake buildinc, as I understand. It abandens *=h
certain towers. It abandons four-bay coeling¢. I

grossly different. Have you considered both mod

(3
@®
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573
‘ 1 transitional operation?
2 MR. NILLS: I bdelieve that this is described in
3 the FSAR. We described it briefly to the subcommittee.
- MR, EBERSOLE: I was not there. '

5 MR. TEDESCO: That was covered on wWednesday, I an

] sur2, on th2 interaction.

[
0
LA
O
"
tr
o
o
e

7 MR. PLESSET: So I was wrong. It
8 units.
9 ¥R. TEDESCO: Yes, sir.

10 MR. EBERSOLE: Has the staff examined the zosition

w

1" and orientation, and general protection of the intake

£ so What

".

12 building against the potential barge iampact, aad
13 is their story?
‘ 14 MR. TEDESCO: At this time, I cannot cive yoc a

15 precise answer. I don't have the people here. I 2am sure

2]

16 the reviev we have done covers a 1ot ¢f arsas like that.
17 MR. ZBERSOLE: I just asked the guestion, .rC.
18 Chairman, and I did not get an answer.

19 MR, TEDESCO: We will get you an answar.

20 ¥3. BENDERs ¥r. Chairman, I am not sure what th=2

21 question is you are trying to ask us right now. 272 w2

W

2 going to be polled concerning the ability toc write
px] on Sequoyah?

24 ¥R, PLESSET: That is the peint that T was 7oing

2l

25 to get to. Are you ready for it?
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MR. BRENDER: I don't have any cbjeaction to 1it. I
just wanted to know what you were asking.

MR. PLESSET: That is what I was propcsing to get
to.

A question has been raised, and this is *» tihe
applicant. What is the schedule on unit 2?

MR. ¥ILLS: Our estimate right now would be fuel
10ading in January 2f next year, 1981.

¥8. PLESSET: Thank you.

MR. OKRENT: How realistic is that%?

MR. MILLS: Dr. Ckreant, with the history we have

on unit 1, I would hate very much to predict how realistic

w0
o
—
.

that is. Our pres2at test schedule is January 16
¥R. MARK: These people have been listening to £0
some time, so that on Wednesday we 30t an answar on thz dats
of the SER in exactly the right forn. July 31st with 2
percent confidence; on August 4 wich 90 percent corfiiznce.

(Laughter.)

MR. OKRENT: I think we need not decice right now
vhether we are going to write a letter, assumins we 2o writs
a letter on the one unit or both. That can e sepacatai.

¥R. PLESSETs On what basis, on the tasis of <the
kinis ¢f gquastions that Jesse is raising.

¥R, CKRENT: It could be, or th: 3 could be other

reasons conceivably.

ALDERSON REPORTING COMPANY, INC.

400 VIRGINIA AVE, S W., WASHINGTON, C.C. 20024 (202) 554-2345
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MR, PLESSET: That is up to the committee. 7YcCcu

have raised the point.

Ja2sse, what is your reaction?

531

MR, BENDER: We deon't have to decide it tonight.:

MR. PLESSET: We don't have to decide it tonight,

that is true.
MR. OKRENT: That is what I was thinking.

MR. EBERSOLE: Offhand, I think I can't help

say, hov can anyon2 write a letter on number twc unit in the

presence of a defensive answer from the staff on just one

gquastion.

¥R, PLESSET: I think there are pecgle who ha
the answver.

MR. EBERSOLEs B3ut they are not hera,

MR. PLESSET: That is right.

4R. XFRR: Have you read the SER?

(9]
w
“
’J
0
.

MR. ERERSOLE: We can leave it on that

1
"
)

MR. XERR: Is it not covered in the

¥YR. EBERSOLE: I can't say.

L=

#?. TEDESCO: I have the SER, and

w
o)
i
ot

¥
W
s}
(19
i

through it. This wnorning we had the staff,
lot more than just the two ¢f us.

¥R. EBERSOLE: It might well te zcvered.

M. BENDERs Jesse, is that the only guesticnh

have on on2 and two?

ALDERSON REPORTING COMPANY, INC.

400 VIRGINIA AVE, S.W., WASHINGTON, 0.C. 20024 (202) 554-2345
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¥R, EBERSOLE: That is the cnly one I can think
of. I happen to have been familiar with an old coolinc
system.

MR. BENDER: I Jjust wanted to be sure that if you
got the answer t2> that oOne.

M3. KERR: 1Is that the condenser cooling systenm,
or a safety related system?

¥R. EBERSOLE: Condenser cooling.

MB. PLESSET: I don't know, but I would te
surprised if it had not been considered.

¥R. EBERSOLE: If it had been considered, I woull
have expected an impromptu answer.

¥R. PLESSET: We don't have the people here zt
this time.

MR. TEPESCOs March 1979, Secticn 2.2 tal!
the intake pressure being protected against a bargs=
collision, and so on, gasoline barges, a drifting targse
striking the intake structure.

¥R. EBERSOLE: OCkay.

MR. PLESSET: 1Is that all right, Jesse?
MR. ZBERSOLE: Yes.
¥Re PLESSET: The first thing 1 want tc azk is, ¢

y2u think we ca2n write a letter on bPoth units, or <20 ycu
wvant to just postpone that and say that we will writs scre

kind of letter?

ALDERSON REPORTING COMPANY, INC.

400 VIRGINIA AVE, S.\W., WASHINGTON, D.C. 20024 (202) 554-2345
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What is your pleasure on that?

933

M3, EBERSOLE: Why don'* you pell us on whether

will write a1 letter on one or more?

(Laughter.)

¥R. OKBRENT: I think that that i3z a good

gquestion.

MR. PLESSET: All right, that is agreealble toc nme.

Is there anybody who has a negative feeling alcut
it?

MR. OKRENT: I don't have a nagative feeling dut I
would like to indiczate some thoughts about the letter, if I
can.

It seems to me that we have heard described in 2
preliminary way the hydrogen controls are potentially
useful, and ve prabably should indicate a cthought of this
sort without saying we know for sure that this is clearly
the right way to g2 since we do want to hear from the
staff. They may come up with some guestion, cr TV' may £ina
something that changes their mind, or whatever. Zut
nevartheless I would be inclined to ccmmend the agprclicant.

MR. PLESSET: Dave, I can see how zainful tiis 1is.

(Laughter.)

MR. OKRENT: Let me give a seccnd ccamant, I JucT

letter

eoCCe,

on the £final report of the Lessons Learrned

one thing we did recommend was that =22ach 1i

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S. W, WASHINGTON, D.C. 20024 1202) 554-2345
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acting individually or jointly develop a reliabilicty
assessment >f their plant. This is aside from the IXZF.
The applicant has told us that he plans to do this, and I
think wve should acknon'edge this also.

YR. PLESSETs Right,
MR. OKRENT: It is something which is really nmny
opinion.

There vas one other thing that we recommended in
our lntt~r on the final report of the Lessons Lzarned Task
Force, and that was that 2ach licensee naka2 a study of
possible hyirogen zontrol, and filter venting systems which
have a potential for mitigation of accidents involving large
scale core i1amage Oor core melting.

They have done part of that, and I think we chould

recommend that they do the rest of it on a rceasonatle tima

scale.

MR. PLESSET: I am sure that this w#will be given
due thought in the preparation of the letter.

MR, ESERSOLE: ¥r. Chairman, tefore we clese cut

D
1]
o

on this matter, we have always had a common inter
character of the intake building from the standpoint of
external impacts and environmental influence., I can set uyp
a scenario and have the staff answer to it.

I am going to take a foggy night with a drunken

gilot, and a half-mile long --

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, 3.W., WASHINGTON, D.C. 20024 1202) 554-2345
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530

MR. TEDESCO: The pecple are ndot here to 2answver.

MR. PLESSET: We can ge. the answver.

MR. EBERSOLE: I will take a half-mile long tow
vhich is gning to impact on the intake building upstrean,
and ignite. I presume that that has Dbeen properly lookad
at.

MR. TEDESCO: It is in the SER.

¥R, EBERSOLE:s It may be my own ignorance Zor not

ot

-
-

~
-

t

having read it in 4et (1. Usually an SEZR dces not jJe

e

"
'4
<

much of this stuff. They just say that it is pro

O

protected and let it go at that.

MR. PLESSET: Let me say, Jesse, I can almost
guarantee that we will get ycu an ansver t2 that kxind of
question.

MR. EBERSOLE: I am just thinking of the Flcrida
bridge that we just took sut nect long 13130.

MR. PLESSET: ¥#e understand.

Unless I get overrulzu, I am goins to declars 2
racess.

M2, TEDESCO: ¥r. Chairman, if you have an
expectation of that informatiocan point, it weould ba halsful

- "
tias we

if ve had a clarification ¢of what you want

n
0

get it.
¥R. EBERSOLE: The depth of your consideration in

this respect.

ALDERSON REPORTIL.G COMPANY, INC.

400 VIRGINIA AVE, S.W., WASHINGTON. D.C. 20024 1202) 554-2345
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MR. EBERSOLE: If you think that such an impact is
susceptible.

¥R. PLESSET: They are going to try to get YCu
some more information, and so let me go back to my declaring
a recess, and this item is closed.

Thank yau all.

(dhereupon, at 6320 p.m., the meetinas was closead.)

ALDERSON REPORTING COMPANY, \C.

400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 1202) 554-2345
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NECESSARY CONDITIONS FOR STRESS CORROSION CRACKING
EVALUATION OF REPAIR WELD
CONCLUSIONS AND LICENSING ACTION



I. NECESSARY ONDITIONS FOR STRESS CORROSION CRACKING

A. STRESS

HIGH STRESS NEAR YIELD NECESSARY
(RESIDUAL STRESS USUALLY DCMINANT)

B. SENSITIZED MATERIAL
C. UNFAVORABLE ENVIRONVENT



11,

EVALUATION OF WELD REPAIR

A

STRESS AT REPAIR WELD IS ASSUMED NO DIFFERENT FROM RULL
PENETRATION WELDS (HIGH ENOUGH TO BE AN ACTIVE COMTRIBUTOR
70 STRESS CORROSION CRACKING)

ALL WELDS IN STAINLESS STEEL PIPING (INCLUDING REPAIR) AT
SEQUOYAH ARE SENSITIZED TO SOME DEGREE

+ REPAIR WELD COMPLETED USING SAVE BASIC PROCEDURES USED
TO MAKE FULL PENETRATION WELDS

+ REPAIR WELD IS WITHIN SA'E POPULATION AS FULL PENETRATION
WELDS

ENVIRON'ENT

SERVICE EXPERIENCE INDICATES NO CRACKING HAS OCCURRED IN PWR
PRESSURIZER LINE WELDS MANUFACTURED TO SIMILAR PROCEDURES



I1.

CONCLUSIONS AND LICENSING ACTIONS

+ REPAIR WELD FABRICATED USING SAVE BASIC PROCEDURES ALLOWED FOR

FULL PENETRATION WELDS

+ WELD MAY BE SENSITIZED AND IS INCLLDED IN SAVE POPULATION WITH

FULL PENETRATION WELDS

- SERVICE EXPERIENCE INDICATES THAT SENSITIZED FULL PENETRATION

WELDS IN PWR PRESSURIZER LINES DO NOT HAVE HIGH POTENTIAL FOR
CRACKING

» NO DEFECTS HAVE BEEN FOUND IN REPAIR WELD
- INTEGRITY OF REPAIR WELD iS AT LEAST EQUAL TO FULL PENETRATION

el DS

+ REPAIR VELD INCLUDED IN AN AUGENTED INSERVICE INSPECTION

PROGRAM (INCLUDING THIRD PARTY INSPECTION) - ~= * =

-



REACTOR VESSEL NOZZLE
UNDERCLAD CRACKING

BacCkGROUND

R S

WesTingHouse Frence Licensee DETECTED CRACKING:

- N BASE MATERIAL OF REACTOR VESSEL NOZZLES

- IN BROAD AREA OF NOZZLE BORE = MORE PREVALENT IN THICKER
SECTION

- CONFINED TO HAZ OF SECOND LAYER OF CLADDING

- ORIENTED PERPENDICULAR TO CLADDING DIRECTION

- 1.0 incH IN LENGTH, 0.28 INCH IN DEPTH

- BY DESTRUCTIVE AND NoN-DESTRUCTIVE (UT) EXAMINATIONS

CrACKING BeLIEVED TO BE:

= HYDROGEN-INDUCED
- RESULT OF WELDING PROCESS/HEAT TREATMENT USED IN CLADDING



EUROPEANS HAVE INSPECTED = 80 NOZZLES

- MOST INSPECTIONS IN THE SHOP
- NO FIELD INSPECTIONS OF OPERATING PLANTS

W HAS INSPECTED = 35 NOZZLES

- MOST INSPECTION IN THE FIELD
- INSPECTIONS OF MPERATING PLANT SCHEDULED FOR 1983
- SEQUOYAH INSPECTION CONSTITUTES A BASE LINE

AND WILL BE REPEATED



; CHRONOLOGY OF EVENTS RELATED TO REACTOR VESSEL NOZZLE UNDER.LAD CRACKING

Early October 1979

- NRC and Northern States Power Company (NSPCo) advised of cracxing found by
French licensee and that Prairie Island Units 1 and 2 (operating plants) have
French-manufactured reactor vessels

October 26, 1979
- MW/NSPCo Meeting

November 26, 1979
- NRC/W/NSPCo Meeting

- W presented status of ongoi” 3 efforts:

survey of vessel manufacturers

examination of French-manufactured nozzies/boat samples
Prairie Island fracture mechanics analyses

development of UT technique

- NSPCo committed to do 70° UT ISI of nozzles:
e Unit 1 - July 1980 outage
. e Unit 2 - February 1981 outage

- NRC saw no immediate concern related to continued operation of Prairie Island
Units and concluded that W proceeding in an appropriate mar- -~

December 1., 1973

transmitted letter to NRC:

documenting information presented at November 26 meeting

indicating that Rotterdam-manufactured vessels (Sequoyah Unit 1, Watts Bar
Units 1 and 2, McGuire Unit 2, Catawba Unit 1) under investigation any that
cladding processes/heat treatment _sed by CE, B&wW, CB&’ should preclude
¢racking

e o |=

Late December 1979
A1l customers advised of survey results/W efforts

- Decision made to inspect Watts Bar Unit 2

. Early January 1580
- Watts Bar Unit 2 nozzles inspected
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carrying out the conceptual design of 1000 megawatc LATE?
and 1000 megavatt LMFBR plant, and the repcrt is due intd
Congress next Jdarch 31st. The DOE people tell us thit thaey
hope to submit a PSAR to NRC within a year of any
Congressional go ahead that micht come sometine.

Simultaneocusly, C3BR is moving alcng and in this

.

current year I think they are spending sometiing like 170

million and, of course, they have several hundred millicn
alreads spent. In the current year, DOE has 3140 aillion

breeder technological program, including $36.% =aillion for

',,
B |

b |

LMFSR safety, and currently there is a $76 million on ¢ ’
vhich achieved initial criticality in February, 2nd perhéps
by November or thereabouts next year, should be in some scort
of beneficial use.

France, in particular, is pursuing a 12C0 megawatt
electrical #ith plans to design and, perhaps. >uild a 1200
megawvatt unit by 1985, and they may very well te marketing
1520 megawatt units by 1985.

Finally, I wvould comaent that cne mijht cuass that
there wvould be a 40 percent chance vf change in
24ministration aiter this com.ng fall, Jith cocnsequently 2

40 percent chance that the American appreach LNIZT 23y

change appreciably.

e

4

(%%

i

That is the technical backjzround with the a

w
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<
'
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P
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point that NRC is not participating in any of the

-
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I have mentioned here. We have stated two cr three tirtes In
the past, including last February, that wvwe sugport LNIZF
research based on the thought perception that a loct of the
current safety problems that everybody is involved with in
LWRs have resulted from the fact that the safety research
lagged behind reactor development.

We also put a statement in the February report
that if ve are thinking about importing LMF3Es, we should
keep an active program in the safety and research area.

Then we come to some recommendations based upcn my
own personal feelings, which you may or may not agree with.
We reiterate our general support of the program, and state
that until a consensus is reached that we are nct jcing to
have LNEBUS.

I guess, I believe ti1at the Crmmissicners really
ought to put together a sound lcng-ranje research and
licensing activity. I personally think they ousht to try
and have this on some sort of level keel that dcCes nct 7¢ up
and down like a yo-yo, and destroy norale ang efficiasncr,
and so on.

I think personally the NEC should be having zight
nov input to this iaput to this conceptual desi-n study <hat
DOE is putting together, and I personally alsc telieve they
should be participating in the CRBR work, and that it should

be having some input to the DOE breeder techinolcgy mrogran,

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202! 554-2345
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and to the FFTF program. I think that FF° is in many
respects a premie- LMFBR development facility.

I think also personally that the NRC should try
and keep up with what is gocing on in activities such as the
licensing of these facilities., These words say Loth
licensing and research activities. We make no effort in
this pacagraph to try and distinguish between the two,
except to say that they are both closely related, and tre
people doing the activities ought to work closely together,
much more closely than they were doing when we wer2 involved
in CRBR lican;ing.

Insofar as the specific budget level is concerned,
it is hard to comment on one because there has nct been one
peoposed, and I 40 not know what some of these things would
cost. I guess in contrast to what I put there, I zaid, a
level like we recommended for Fiscal Year '31, which was
about $16 million, and adjusting it €for inflation would
bring it up to maybe 317 or scmething that would allow Icr
both this licensing work that we are not doing, and feor
continuing research work that has Bbeen joing on.

I guess I would not object if that were iropred
from $17.5 to $15, or $14, or something in that aresa that is
ceasonable. I thiak that expenditures of that masnituda
certainly are reas>nable.

The total U.S. effort this year can bes §££13

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON. D.C. 20024 (202) 554-2348
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million. I would urge funds be set up in a separate
account. I personally do not endorse research as glanned to
cut this down to an 38 million program. I think that it can
be cut still further if they do that. =Zven at that level, I
think that it is too drastic.

I wvould suggest that the Commissioner put this
reguest in the budjet with the thought that not only is it
needed, but if they do not put it in the likelihood is great
that Congress will simply put it back in and say, "Take it
from some place else."” Whereas if they put it in as a
specific item, the Congress may be less inclined tc do
that.

I have a paragraph here on scme areas where 4o
think qfeatar emphacis should be placed, less emphasis as
vell. I mention two or three-:roqrams that are tearcing
fruit.

Chet, if you are chairing, I can turn it lack to
you.

MR. SIESS: Go ahead and ask fcr commentse.

MR. CARBON; T will ask the subcommittee menters,
Bill, Carson, and ¥ilt, wvhat your thoughts are?

MR. KERR: In prianciple, I agree, the wcrk shcoulid
continue to be supported., I don't, at this gpcint, Xacs how
much of a strategic position == I technically have t¢

recognize it may have a low pricrity. If ve agive it 2 nigh

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON. D.C. 20C24 (202) 554-2345
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priority, we may be ignored. Mavbe we snould anyway.

¥R. ¥ARK: Be ignored, or give high prioricty?

MR. KERR:s Give it high priority.

MR. PLESSETs I don't think it make any difference
vhat priority you put on it. It is out of our hands,
really. I 2ndorse what Max has written.

MR. SIESSs I think it is obvious what the
Commission is going ‘o do. What Congress is going to 2o, We

have no influence.
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MR. PLESSET: I think that these remarks arce
really directed toward Congress.

MP. SIESS: They should not be in this case.

MR. PLESSET: But they will anyvay.

¥R. SIESS: We can vrite another report to
Congress.

¥R. PLESSET: But they will see this one, anl

endorse what you have written in detail as well &s in

general. I think you asked for comment.

¥R. CARBON: Yes, I did.

MR. PLESSET: I think that we have to think cf

this bdeing directed, really, to Congress.

¥M2. CARBON; I share that view. It ceortzinly
be addressed to the Commissioners.

MR, SIESS: We 3et another chance at Conzress.

MR. PLFSSET: But the earlier tne retter.
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MR, SIESSs If the Commission puts in zerec, Zut we
tell the Congress. Again, if you want to put in something
so that ve will have that to talk to the Congress acout,
that is also a legitimate reason.

MR. PLESSET: Right.

MR. BENDERs This report allegedly is not just a

R

reviev of what should be done, but in a way it is to be sure
that the Coamissioners are responding to Congress.

MR. PLESSETs: BRight.

MR, BENDERs In that context, it is somethina that
should be done.

¥R. CARBON: Pardon?

MB. BENDER: It is being addressel to the
Congressional mandate. We ought to be supportive of 1it,
unless we wvant to tell the Conjyress that they 1o not kncw
what they are doing.

MR. SIESS: They know exactly what tney zare doing.

MR. MOELLER: One curiosity I have on this is, why
don't we have 2 page on fusion reactors that we should te
moving faster thereo.

MR. SIESS: It is 30 years away. °C°O we reed to te
worrying licensing?

MR, PLESSET:s It is bdeing well juarded 2y D20I.
That is my impression.

MR, MOELLER: There is a difference. «e hava a
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#ockable brseda2r, they 40 nct.

MR. CARBONs ¥r. Chairman, where do we 5o £fro

here?

MR, SIESS: Unless ve hear coaments, what you have

is assumed to be the dasire of the committee. I don't

of any other way to run the business, than to guit whilas you

are ahead..

(Laughtarce.)

MR. SIESS: I propose some word engineering 1
there that ve can see on the next draft.

MR. CARBON: QCkay:«

Shall I go on to advance converters?

MR. SIESS: You have advanced converter resea

]

new

a

M3. CARBON: There was a nev thing nut ocut with

current draft 4.5, There was a new one that came arcunc
has on the front -~

¥R. OKRENT: I have it.

MR. CARBON: 9On the advanced converter resaar

this is gas cooleil reactor work, and the current work i

aimed at either Ft. St. Vrain, or at a little rit Droadis

generic study which applied to Ft. St. Vrain as well.
are not specifically directed at it.

I spoke with Charlie Xeldber this mornine, and
says that about three-fourths of the current procram 1<

aimed specifically a* Ft. St. Vrain licensing rrorlans,
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about one-fourth 2f the program is aore generic. They are
spending a total this year of about $1.7 million, and
three-fourth of that plus something like 10 percent Zfor
inflation would come out at a level of about §1.2 this year
being spent at F. St. Vrain.

The work there is largely directed toward studies
of long-term degradation of the strength of graphite
techniques, some emergency cooling studies, and frzaqguency
response, pover variations of this system. It seems to ne
that it would be quite in order for us to continue to

—_
-
-

support the licensing related work, related to ths Ft. St.
Vrain wvork.

I guess I personally do not get really very
excited about supporting the non-ft. St. Vrain gorticn
because I 49 not put the Fas reactors in the same cateslry.,
I guess, as the LMFBR, and I would end up here perscnally =--
again the subcommittee has not looked at this =-- as
proposing that ve continue to support the 75 percent that
currently goes toward Ft. St. Vrain, and I guess
tend to leave out the other 25 percent.

Again, for this current year the 73 jpercant iz
something like $1.2 or $1.3 million, an the cther 1% rpercent
is 3u06.000, or something like that.

MR. BENDER: Would ycu say again what the part is

that you want to cut out? “hat is the nature of it, 2sain
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¥R, CARBON: It is primarily work being done at
Los Alamos in two areas. Generic vork oa the strength of
the PCRY, and some CHAP-2 code work, and systems ccde work
at Los Alamos. At the present time both of these are bdeing
decreased in magnitude in the amount cf money being spent.

MR. BENDERs Okay, fine.

"

MR. SIESS: You had twd reasons for the LMFEZ,
That is, you can see them down the pike not toco far, and,
two, that Congress is going to say something anyway, and ycu
vant it earmarked so that they willnot bave to take it cut
of other funds.

The first does not agply to the jas coecled or
anything, they are not that close, although scome design werk
is pretty far along. The second does, because Congress has
habitually put its money, or put in a reguirement to dc
something on gas and they have had to eke it out &I the
budget somewvhere els=., Would you like to explain <that
sacond point?

MR. CARBON: Eecause I was inconsistent.

makes sense to put i in ==

MR.

L ]

ESSs In *'81, I think that it is $3.2, 2ad

S
not more than $3.2 million.

¥R. BUDNITZ:s It is $3.7.
¥R, SIESS: It is $3.7 for gas. when they say,
not more than $3.7, I assume you do not have tc spgand f3.7.
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Since they told you that you had to do something, ycu feel
that you have to 40 something.

MR, BUDNITZ: We have to spend between the §3.63
and the 3$3.7. The way the Comptroller runs it, wiile that
is a statutory maximum, ve try to run right up to it.

MR. SIESS: You feel that you have to ra2quest ==

¥R. BUDNITZ: That is generally true.

MR. SIESS: You have to request regrogramming to
get it down.

MR. BUDNITZ: Yes.

MR. SIESS: The Comptroller simply reads the
Congressional “"not more than” as an appropriation cof that
much. I that correct?

MR. BUDNITZ: That is an authorization.

MR. SIESSs The term “"not more than"™ in
agthorization is a contention to say, this is the amourt.

MR. BUDNITZ: The appropriations are never naore
than the authorization. 1f we get appropriated at §3.2,
that is what we spend.

M2. SIESS: If you get appropriated zerd?

MR. BUDNITZ: Then we spend zerc.

¥R. SIESSs That is not true.

MR, BUDNITZ: If wve geot appropriated really at
zero, then ve have to ¢o back and ask for represranming.

ve Jet appraopriated something smaller thar that =--
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MR, SIESS: Now you are getting down to my
question. You have been authorized at a certain level, and
appropriated zero, which ve were trying to avoid, in the
LYFBR -~

MR. BUDNITZ: We have to repragram to 4o it.

MR, SIESS: You dc feel you have tc do it?

MR. BUDNITZ: Yes.

MR. SIESS: Even though they did not say to do it?
They said, "Don't spend more than this."”

MP. BUDNITZ: We have been known to ask for
reprogramming at a level slightly lower than.

MR. SIESS: The "not more than" does not mean
anything. It is just a convention.

MR. BUDNITZ: Yes.

MR. SIESS: It really means just abtout that,

MR, FRALEY: It means that ycou are authecrizeld t2
spend that much. You are not cordered to cdo it.

MR, SIESS: That is the question that I anm
asking. I am getting the answer, yes, we are ordersd to
spend it for that, or reprogram it somewhere else.

MR. FRALEYs:s Appropriations gives it tec you fcr
that purposa. They 40 not order yocu to spend it. =yt they
give it to you to spend.

MR, SIESS: You are authorized to sgend nct 30re

than $3.7 million. You are appropriatad zero.
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MR. FRALEY: Then you have to go back and ask for
authority t> reprogram some of the othar money.

MR. SIESS: If you wanted to do it. You have to
vant to do it.

MR. BUDNITZ: Yes, that is right. I am saving,
you Lad better do it.

MB. FRALEY: You wanted to do it originally, or
you would not have put it in.

MR. BUDNITZ: Not necessarily. For examgle, in
‘81 ve are authorized ~--

MR. PLESSET: I am not expecting to be a member of
the House Appropriations Committee. Cculd we not "o c¢n?

#R. SIESS: I think that this is more imgcocrtant

than things we have spent three hours on, ¥r. Chairman. I

"

ve are going to put something in here 2bout fast and gas, we

th

Ar
“va

had b ter have a clear idea of what we a.e doing it

maissicnars

(8]

because we are going to have to report to the C

on this, and somebody is going to have to explain i

or

MR. PLESSET:s I aa overruled.

MR. SIESS: Max has admitted that he is

-

incons.stent. I don't really care how much we put in for

-

the one, because I think as far as the Ccmmission's 2uiszs

Y

it is going to turn out to be zZero.

MR. OKRENT: I suggest that +e stay w#ith Yax'

n

incousistency. It is sort of a midway position that he hacs
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taken.

MR. SIESS: Max has not said that this sheculd be
mark. It is only »n the LXFBR.

MR. CARBO4d: I intended to wmay that.

MR. SIESS: You don't think it means that. =
don't :now that they have any way to earmark 1it.

MR. CARBON: I still would have said that.

MR. MARK: How amuch is the national [OE program?

MR. PLESSET: It says in the first paragraph.

MR. CARBON: No. I do not really kncw.

¥R. BENDER: It has been phased out, too.

MR. MARK: Part of M¥ax's point has been, CCE is

Le
[
©
r
oy
w
r

doing it pretty fast in the LMFBR. You don't brin
point here.

MR. CARBON: Because they are note.

MR. MARK: Okay.

M3, SIESS: They have been putting the money into
gas turbine, HTGR, and they have been putting scre noney
into high temperature process heat gas. They Jjust adout
stuffed everything on fast reactors, but it is newhere near
the LMFER program.

MR. CARBON: It is my impression they are putting
hardly anything in for it.

MR. MARK: The $1.3 ics probably nct «ven the rati

to be preserved.
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MR. SIESS: Probably not. As far as scmething
licensible coming down the pike, there is nothing in the gas
area that is anywha2re close.

MR, MARK:s Why are we spending money on licensin?
expenses for Ft. St. Vrain? Does it not have a perfectly
good license?

MR. SIESS: It was a demonstration type reactor,
and NRC follows it.

MR. CARBON: By licensing, I d4id not choose 2 good
word. But NRR is supporting this wo~k, saying, "Cee, we
have problems here,” or "we may have .roblems. #What is
going to»happen to Ft. St. VYrain. What will happen at 100
percent powar. What will happen 15 years diown the pike."

MR. SIESS: The word "licensing"” does not aprear
in 4.6 anywher=.

¥R. EBERSCLEs Dicd this subcommittee take up the
last design that was furnished by General Jynamics on the

gas cooled reactor, the economy type rapresented by the 22

r

T v
eLy

percent Feda2ral reduction? It was s¢ much inZini
improved over the then commercial mecdels, and such 2n
improvement over the Ft. St. Vrain, it was like a Czdillac
from a buggy.

I don't know how you can make any decicsion, “2¥x,

unless you saw these vast differences.

MR, SIESSs That is true.

ALDERSON REPORTING COMPANY, INC.
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MR, EBERSOLE: A 25 percent reducticn in capital
investment. They optimized the plant in phycical
processes. It just fell through because of general
economics at that time, and the fact that the LWRs hald 2
lead.

MR. SIESS: I have a couple of gquestions abdout
something you said. I cannot £ind them right now. I will
bring them up later.

We approved Max's recommendations on fast and
gas. Is there any argument?

(No response.)

MR. MOELLER: In terms of the advanced converter
research, I wanted to suggest -- do not have the words =--

in line 97 where you talk about containment of *t. St. Vrain
MR. CARBON: It is supposed to be continuatiocne.

MR. MOELLEE: I thought the plant was containad.
¥R. SIESS: If you write it out, give it to Zon.

It will giva him an extra draft.

[
mn

Dr. Lawroski, you have the pleasure of zivings
vaste management.

MR. LAWROSKIs: The committee has previcusl

-~

teported to Congress as well as to the Commission abdout tn2
importance of getting the necessary research workXx Zgcne on

all forms of waste that are noted here in the introduction,
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the high and low radisactive wastes plus the uranium =ill
tailings.

When the subcommitte met Wwith a representative oI
the MM¥SS, and the research people on June 27, it made scme
of the following observations about the kind of effort and
level of effort. This has been pointed out ia what I have
written down, and Bill Kerr has given me some addicions that
are nov included in this draft No. 3 that ycu have.

The subcommittee felt that it vas very likely in
its opinion, at least, that more exploratery reguiring 2 lot
of drilling might be necessary unless the DOE did not 4o as
much as we think they are supposed to have been doingz.
Certainly, if DOE does as much as seems to be required frzcon
the way this advance notice of rulemaking cn criteria fcr
geological repositories, it would seem that ¥RC would not
have to do as much as appeared to be planned by tham.

The principal parts cf the nigh level wasta
research work concerns, first, wvaste foras and ceontainers.
This part has been going on at a celatively modast level,
and they propose to continue with that. It is important
that they d> this because they must be satisfied that :=cpl=

cate the waszte

P

who claim they know how to design and £abr
forms plus the rast of th2 waste package, the canister plus
the overpack, these will require substantial effort Decaus=

it is desir=z24d.

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTCON, D.C. 20024 (202) 554-2345



10
n
12
13
14
15
16
17
18

19

21

24

One can guarrel some that only sort of
gqualitatively wvwith their tacget with having about 2 lifatine
of about 1,000 years befcre these packages will have lcst
some of their integrity, and could be subjected to impact Dy
vatar getting at them, and slowly releasing the contained
radioactivity. By that time it should be largely very long
lived efficient products.

The only item of importance is the contained
transuranics. This is where they do plan to have a verv
large program in ‘82, larger in '82 than in '81, although
they wvere obliged to cut it back some. Partly this was due,
and I think we would have urged this, because they did not
get anything in tha FY-80 supplement, whereas they had
raquested 33 rillion.

So I think they are being realistic, and zfrom a
management standpoint a bigger jump than they had already
undertaken would be difficult.

Then, a somewhat larger effort than they have Lean

carrying out is envisioned for repository cesign and

@

construction. Following this part, they envision son

(Al
(9]
L ]
[
W
=
(29

larger effort, that is the operation of the regosi
its performance.

One place that we noted there was a larcge
increased effort was in what is called the rasearcch on

closure. It seems to me that that can be defsrred.
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Going back to the draft on Chapter €, I have uncted
here that perhaps a coderate amount of reduction in funds
could be accommodated, but only a moderate amount >efore ydu
might begin to be concerned whether they can meet chis
schadule of having the necessary technical information to 30
along with what is being novw requested by the President and
in the IRG report, namely, going ahead with at l:ast three
Aifferent rock formations as contrasted with the early gocal
of initially limiting it to one.

In our discussion of how much to cut this, I would
caution the fact that even if they do less of this
geological drilling, it might cost still as much to do less
amount of drilling because I don't know how well they Rhave
estimated their cost.

I would also wish to point out, if you don't
already know, that the cost of this repository will aprrecach
that of the cost of the reactor. It comes to 31 killion
that is involved. These are very approximate £figurel that I

have seen in connaction with repository concegpts that are

L3 3

-~ -
v e

being considered for Savannah Tiver, and EHanford

-~

exanple. This does not come cheap, especially If =h

D
<
a
W
"

D

™
]
O
O

t> 3o to something like granite which is one of .h
formations seriously being considered.

In any case, I think the committee has r=2cogni

™
i
m
(!

ty
v
W
i
o
LI}
9]
1

for a long time that the public perceives this to
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probles in the davelopment of further use 2f nuclear
energy. People have noted that there has not been 2
demonstrated solution for high level waste disposal, and
that the wvwork should proceed expeditiously ncwe.

Altogether, then. by way of summary of remarks
during this discussion to the staff, we feel that we
continued improvement in the way they are managing the
development program. However, there is a rajor area that
needs improvement, and that is in the selecticn of work.
Th.s is not only with respect to what work is planned to be
don2, and the selecting it, but also the amount of wWork.

Then the other part of the weakness 2f their
management is that related to the pricrity. If one has to
face probleas of liaitéd funding, then we will have to
accommodate it either by better, more Judicious selection ©
the work needed, and setting the priorities in regardi to ti
sctneduling of them.

We have noted that although they perform many

reviews between N¥SS and RIS, almost entirely they don

ow

internally without much benefit from ocoutside consultinge.

have suggested that they would be considering to augnment

A
ua

their reviews by getting consultants to assist

W

participate in these.

il

In particular, ve would urge that they 2sX th=sse

consultants to advise them as well as cossitle on hecw 2uch
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work like the geoclogical exploraticn is necessary, hopefully
bearing in aind that which has ilready been done by DCE.
There is no doubt that the #3C will have to do a substantial
amount itself to convince itself, and also provide
confidence to the public that there has been 3 rrcfessicnal
reviev made of the technology that [COE will be reccmmending,
and will de coming in for a license something in the late
‘80s or early '90s.

Now the low level waste -- One more thing. I am
speaking now for the subcommittee, and correct me if I anm
mistaken. But we thought that that four-tenth of a millicn
proposed under the RECLAMA there cannot be supported. That
$400,000 is work that RES has included. It is act supported
by NMSS, and it would deal with the research ained at trying
to develop predictive capability for a natural phencma that
might impact on the successful use o5f the zeological
repository.

Specifizally, it has to do with being alle t2
predict the likelihocod of a vulcanism, or serious
seismicity. People, at least with respgect to earthgua“=zs,
have been trying to do this and without much success 7=t.

In California, particularly, ve don't think that it woculd Te

particularly appropriate. However, we aust recognize that

a

somtime maybe they might be obliged, because the pulllc

confidence would raguire that they say, yes, %2 a guestion
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that you caannot pradict.

If ve have heard from some of the consultants =--
beyond periods of a thousand years -- the predictiocns are
not very good. I guess they are not very gocd as far as
safety goes at much shorter intervals.

MR. BUDNITZ: I just wanted to comment on *hat.
That $400,)00 was the only money in the program that was not
endorsed by our colleagues in N¥SS. That is the only thing
in the program that the guys in the program represents this
kind of conceptual flexibility that they found so hard to
get.

Although I admit it sounds odd, the technical
defense is that we believe such issues as vulcanisn are
going to be used by various people in the public hearings
five years hence as a means of discredicing ICE's
application. While DCE is coing a little work on 1t, we
believe we have to have the capability to review that, and
that is what that is.

NMSS has said, no, they don‘'t think so.
flyer. I aimit it is a flyer. It is the sort of =hin; zhat
does have much chance of predictive capability, but we would
l1ika it as a2 kind of gamble. I am not going to £ight hard

or Lit,. bhut I vant to say ==

e
"
W
h
o

MR. LAWROSKI: As I pointed cut in my

'.l
b
)
~
O
L8 |
[
"
1

report, we suggest that maybe the worx you are dc¢
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planning to do, to develop 2 risk assessment methcdslosy,

«©o
[a»)

maybe you c2uld begin to apply tne r2sults early enough, 3ad
see where the proposed research work is mor2 impcrtant.
Maybe yocu can find priorities within that. You can do it
that way, rather than 10 raise further the lavel of Zfunding
beyond the $16.3 that the EDO mark up regresented.

MR. BUDNITZ: I 3just want to note that if in the
summer of 1980 we say no to that, then you get no work in
vulcanism for 1983. That is a very unfortunate part o0f this
twvo-year planning.

I am not going tc go way out on a limd on this.

It can be raised in the context of a billion deollar

-
rocranm

'Q

on DOE's part, and $100 million on our part over £ive

e in that one

n

years. We may be caught without a good defen

smill area.
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MR. LAWROSKI: I would appreciate that, lut oa th
other hand over here we are interested in earthquaxes c¢f the
kind t.at do damages at peak levels, cr the interesst in
predic.ing earthquakes with respect to population safety has
been near surface impact.

Nevertheless, I think at this point in time, YOU
heard the earlier discussion yesterday and today, of the
problem of funding, and we find this one hard teo --

¥R. MATHIS: From a tactical viewpeoint, is this a
good thing to leave in for the bean counters to throw out,
or is it too small to be bothered with?

MR. MOELLER: ¥y only comment was that perhacs
some of your discussion could have put as 2 paragragh in the
write-up, vhere you talk about the canister and the
interaction. None of that is in there.

MR. LAWROSKIs I have not put in that kind cf
detail. I can. I tried to stay away £from being tco

prescriptive.

"
ot

Going to low level, there ar2 two principal parts

"
)

to this. One has to do with the responsibilities that iR
has with respect to getting proper packaging of lcw level
vastes so that they can be shipped without showing signs of
seris>us leak on the way.

The other majecr part has to do with greviding

assurance that the low~-level wvaste locale is such that frcn
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the standpoint of its characteristics, and proger crocadurss
of operation, the low levels of radiocactivity ontained
there stay there, and don't migrate away from the site.

As you kaow this has been a problem in at least
tvo places already, namely, Maxie Site, and the Sheffield
Site in Illinois, even though those sites had not been used
for very long periods.

With the emphasis now being placed cn trying to
provide for regisnal low level burial sites, I think that it
is appropriate that they spend about the kind of funding
that is indicated. There is a Governors Council which has
been charged by the President to try t2 ccome up with some
recommended locations. There are problems impending on the
amoupt of low level-wvaste that the presently operating sites
are willing to accapt. For a2xam-'le, there are serious
limitations being placed at Guardwell con how much waste the
reactors in the East contain by way 9of low level wvaste.

Going to the next sub-element, uranium cscovery,
this has to do with the problem, part ¢f which is
cepresented by somathing the NEC inherited, and a croblaen
that NRC anticipates in the future. The problen that they
inherited is represented in the large number o5f old 2ills
where the tailings have pseen the source of seriocus
contamination problems, either with respgect to water

-

~ontamination, or the relesase of intolerable anocunts oI
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radon from the pilss.

The needs for the future with regard t»n that is to
get the rese2arch done in a schedule so tnat the NEC can
provide early guidance on how to operate the tailing piles
of mills yet to be licensed.

MR. MATHIS: Steve, what specifically is croposed
ih the way of research?

MR. LAWROSKI: The research reguiced here has to
do how to demobilize the tailing piles by coverings such
that the release of radon is no more than 2 microcuries rter
liter.

MR. MATHIS: Why don't you put the stuff back in
the hole that it came froa?

M3, LAWROSKI: It will not always go back Iinto the
hole. Some of the old tailings are nct anywhere the near
the hole because they were shipgped.

MR. MATHIS: But you can do a lot of shipping feor
vhat you.are going to waste here.

MR, LAWROSKI: They may not stay there.
like coal. Oftentimes, people say, why Worcy about thzze
areas, mainly because they represent areas cenerally whare
the populations are low. Nevertheless, pecgle have used
some of these tailings tecause they were accessidls to Tuilsl
homes, parks, development.

MR. MATHIS: And they are alzost as bad as Crand

ALDERSON REPORTING COMPANY, INC.
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Central S

Did you i

you end ¢t

out, give

engineeri

to make,

comments,

subcommit

wondering
chance to
related t

siting be

tation.
MR, RAY: Steve, you have a blank in the amount.
ntend the 33 million that is on the table?

MR. MOELLER: A suggestion.
MR. LAWROSKI: Yes.

MR. MOELLER: Under low level waste on line 47,

here with --

¥R. SIESS: Llet's den't do word engineering todavy.

KR. ¥OELLER: You don't even want a suggesticn?
MR. SIESS: Unless it changes the meaning.

MR, MOELLzZR: No.

MR. SIESS:s If it is a recommendation, write it
it to Dot, and it will get in the next draft.
MR. MOELLER: Okav.

MR« SIESS: There will nct even be any wcrd

ng tomorrow around the table. 3Any changes ycuy want

editorial or otherwise, give them tc Dot.

If Steve is through, are there any further
Juestions, or racommendations rejardirg his
tee recommendations?

MR, MOELLERs With Dr. Budnitz here, I was
if we could ‘have sometime before he leaves a

ask him for what research thay are considering

o sur Chapter 4, specifically to the rulemakinz on

O

cauyse we are trying to recommend in thare that v

ALDERSON REPCRATING COMPANY, INC.

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



10
1"
12
13
14
15
16
17
18
19

21

24

consider the long-term research that ycu need =-=- not
long-term, but guicker than that. To consiier the rasearch
that yc:%need to suppoe.t the rulemaking on siting.

3

MR. BUDNITZ: This is the decision unit that you

are referring to. Do you see a large incroase in the thirzd
line, airdborne effluents, environmental impacts, a good deal
of that is involved in thate. Alsc in the last decisiou
unit, which we call systeams and ra2liability analsyis, the
consequence analysis line, where it goes from §6 tc $2.35, is
substantially involved in that work. Ycu will notice that
they have cut us back, but we are probably going to get that
back, I hope.

The notion here, and by the way chis werk is

n
o
m
"
b= o
L

divided as follows: These are the ‘model. This i ik

Y
i

Crack Code, and such, but upgraded to make it sit pecific

and incorporate all new stuff. This work in site
environmenal research is the phenoma, juestions 2bcut
dispersion met20orological, gquestions about depcsition
velocities, and the like. S0 ther2 is a separation Jdetseen
chenoma and model development and analysis.

The general need is to be able to coms up #izh
much better models than now exist for understandingc the sit»
variations. There is also work elsewhere., Ffcr exangle, in

agquatic pathvays that shows a decrease, but in fact ths worx

on the rulemaking part has increased some. (n the guesticns
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of ligquid pathways, it is phenomenon analysis sc that we can
understand the site tc site variations in that.

We have been cognizant of the siting rulemaking,
of the sorts 2f things that we need in the shorthaul to
support it, and I think that we have been fully endorsszd by
the Office of Standards Development that has been involved
in this insofar as we have develcped the program.

Again, like in the other rulemaking, we are
feeling around in the dark on some of this stuff, which
means that some of the budget is not delineated, but it is
bigger. Part of the problem that we have in the sitinc
rulemaking is that it liable to come along pretty fast, and
‘82 is going to be too late for some of that.

Bob Bornero might be able to say a few things mcra.

MR. BORNEROs: I would just like tc add to that

-+ J
W

that during FY-20 we were able to get 2hold of sor

resources from NBRR, and ve had sort of a task force of the

(=
n

siting, NRR standards, and research, and there activity
going on right nov to do the data develcpment £or siting

trade-offs, demograghic modeling, and so fortn.

At your convenience, if you wanted 3 brieiinz on
that, we could provide it.
MR. MCELLER: Thank you.

It is being done, obviously, in severzl decision

units, and hopefully it is being well coordinatec.
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¥R. BUDNITZ: It is significantly better
coordinated than the stuff on the iegraded core, dut I nust
say that it is not well coordinated yet. First 2ff Decause
ve do not have the sort of target in the agency's program to
shoot at that is vell-defined, and seccndly Lecause lacking
that we have not put our own act together.

I wvant to plead a little guilty to the fact that
W& are not as well together there as we should be, but I
think that the groups in SAFER Division, where the phencmena
are studied, and Bob Bornero's group, wvhere che models will
be put together, are working closely enough together that it
is not going to be a problen.

Bob is nodding. 1 think that it will Dde in i=2cent
shape. There are only three or four guys, actually.

MR. SIZSS: Are you satisfied, Dave?

MR, MOELLER: Yes.

MR. OXRENT: Actually, there are some togpics that
came out of the r2commendations of the task force that are
not covered ty the general areas you dz£finec.

MR. BUDNITZ: That is right.

MR. OKRENT: I just wanted to note that.

MR. BUDNITZ: Yes, but there we also have a lit<tle

bit going on, for examp.e, guestions apout demcgrzgh;

]
'
L
=
¢
'

sit2 just one so we can get a feeling for it. We are

looking at the whole gquestion about changes in demcogcrachy
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due to the presence of a big reactor complex in a small
rural area that would modify the demography over 2 decade or
tvo, and that scrt of thing.

MR. SIESS:s Who has got the next one?

MR. MARK: Chapter 7, safeguards and fuel cycle
safety.

It took me scmetime to come up with what we shcould
call the unit. I concluded, and I am not sure if I am right
about that, first we would have what we used to think under
safeguards as one block. All the safeguards are there. The
rest of the unit is all of those situations wiere materials
are handled but not covered under the waste management,
mining, and operating reactors. The rest of the unit is
therefore everything else for handling of materials.

MR. BUDNITZ: It is called, Safeguardis, fu=l Cycle
Safety, and the Garbage Can.

(Laughter.)

MR. KXARL: I tried to write a2 sentence which =aii
that, but it needs word engineering which I w#ill trust Chet

to do. It is totally incomprehensible, the first one.

i<

R SIESSs I thought it wvas appropriate.

MR. KARL: I call attention in the introducticn to
a thing that I think has a little more point here than scne
of the other factors, and that is that this Ignoring

reprocessing situations and breeder reactors. A1l of thre
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things discussed here are going to have to be done 1jain
when it is decided that you might have plutoniua in the
vaste fuel, etc.

I don't make any argument about it, but it dces
belong her2 to realize that.

Looking at the safeyuards package alone, wnich is
items (a), (b), and (c) on the sub-element list, I have
merely identified in the first go-round the main itenms
expected to be included as work under those sub-elements,
saying what they would be.

I have said that the items in item 7(c¢), in ay
view at least, but I say in the committee's view, zre of
lover priority than 7(a) and (b). I think that viesw is
shared by N¥S, and that worried me because it was 7y thought
they held a position they might want to explors the opgosite
position. It may be that I understocod parts of that
sub-element less tnan the others, anywvay.

They have to do with trying to think of scenariss
that might sccur in a sabotage or death situation, and whac:
you‘niqht aftervards, but there are only 400,000 in this
sub-element anyway.

I put in the summary the statement with respect to
the extent with support that whole package. I will nmention
that nowe There is no much difference between the

the reguest except in the distribution. The twec tctals arce
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$4.9 and $5.2, and I merely comment that this is abcut §°
million, and that the work should continue at about tQhat
level.

I call attention again to tha fact that it is very

~

A1)

ind ¢

e |

hard for me at least to compare priority of this
work with the priority of the work on cracking, or something
else having to do with an operating reactor fr2anm tﬁe point
of view of risk reduction. But it is an impertant area. I
also say that what is proposed is in the low range of
accsptability, and it should not be reduced nmuch.

MR. MOELLER: Which one was that?

MR. KARL: It is the whole package (a), (b), (c),
and it is the first paragraph of the summacy. If that does
not fit the pattern, we can always move it arcund.

To go back to the other items, unless Cave or
Steve would rather. They have taken up these ratiher
iisparate elements, none of which are particularly larss.,
Again, it is said here what is comprised under that
sub-element. Steve who wrcocte this recommends funding of
this research, which I of course again repeat in the

summary.

- -
> ~

<.

Decommissioning, no debate between ZIIZC and ZE
and it is said here that we support that werk, which isn't
really very much. 3ut it is hard to argue Icr meore than

they have put in.
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The transportation has been cut down from past
years, which seems right. Yet, there is some work on-going,
and a little bit needed, more for debate with the State of
New York people, perhaps, than for any othar reason.

On effluent control, that secticn is a little Bit
more difficult, less straightforwvard than a previous sec~tlon
in one of Dave's chapters which sounds as if it has almost
the same title, but they are not guite the sanme. Here I
think we are looking at the effects of tornadoes that aight
disrupt codar systems, and things of that kxind, which are 2
little avay from the normal attempt to conduct that waste
system properly.

pertel,

)

The work proposed is at least generally su
although attention has been called to possible amalgamation
of some heaiings which appear in different places, which
vould look better if they were all one pregranm.

The byproduct safety, nobody, least =£ all not I,
knows what it 7eans even though I wrote this paragrach. It
is 1 nev program where they loock at tedium and I don't «now
what else, and risk watches. There was a breakdcwn which
may not have been the proper thing to read £from, but Ironm
vhich this paragraph is written.

It looks to me at least as if the £ircst thins thay
ought to do is to look at all the byproducts needad o te

looked at, and put them in some priority crder from th=2
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point of viav of risk. That particular item was cut out of
the PPPG Program, and the measuring of how much
radicactivity there was was left in, and I thought it
sounded upside down.

MR. BUDNITZ: I want to maxe two points. Tirst,
you are right, andi that sas odd. Second, you have written
byproduct safety, and it is not. It is product safety.
These are products that have radicactive material in then.
It is product safety.

MR. MARK: We were told that it was byproducts.
will change the title, if you like.

MR. BUDNITZ: You can leave it as byproducts, but
you know what the notion is anyway.

MR. MARK: It is the stuff that used to be in
downtown Tucson, and so forth?

MR, BUDNITZ: Yes. Let's not argue adbout the
definition. You know what it is. It is the smoke

detectors, the stuff that the Bureau of Rad Health ragulate:

in part.
MR. MARK: We will change the title %o rsad
Product Safety just like yours, but maybe use the wcrd

byproducts in the text.
MR. BUDNITZ: Ye- .
MR. SIESS: We were told at the first meeting thar

that was an error, and it should be byproductse.
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MR. 3UDNITZ: Whatever you do, the message is in
there.

MR. MARK: Occupational safety, vhich Cave
provided does overlap with the occupaticnal section in an
earlier deciosion unit.

¥R. BUDNITZ: This is not related.

MR. MARK: Excuse me. This is protection of

vorkers against occupationa’ ucses by various regulatory
strategies like crud, and so on.

It is a program that was cut in the PPPG listing,
and has stayed cut both by EDO and RXES. It is an important
area, and I wouli wonder vﬁy it vas not a little bigger thils
he decision

year. I assume that you can redistribute it 1in

unit. It does not seem worthwhile to get intc an arguaant
hare because the amount at issue is only téo or three
hundred thousands.

¥R. BUDNITZ: We have some regulatory authority
and that is intended tc fill in some blanks.

s a

.l.
)
w
"
W
Q0
"
0
K8}
]

MR. MARK: The bottom line, then,

'
1
“

vhich says tht we support at above the 2xisting con

b ]
i
O

Ww
"
w
“
(™
W
LB ]
(&9
i
-

level, and that is the $4.9 or $5.2 the worx on s

We prefer the 3ES request for the rest cf the decision unlit
vhich are these assorted items. The decisicn unit shcould Ze
supported.

M3. OKRENT: I have one guestion of the =ztaf:.
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Under Physical Protection in '82, the way it :ead§ in this
long document, I can't tell whether there is something in
here that wculd be looking at how might you design future
plans to reduce the chance of successful sabotage. I an
talking about LWRs. It does not seem td be in there; is it?

MR. BUDNITZ: I really thought that there was
something in there about that, but I really don't Xnow what
it is.

MR. MARK: There has been a design study alrzady
completed.

MR. BUDNITZ: I thought that there was some Zcllow
on to it, small. But I don't know.

MR. OKRENT: It seems to me that that is 3
research arsa, and not an easy ocnhe.

MR. BUDNITZ: As Carson said, there was some work
on that. It was conceptual in nature. I thcught that there
was a little bit of follow on on there, but I can't recall.
It might be in *81, and not in '82. I just don't have the
namber. If you would like to add some words in thiere that

that is of continuing interest, that is £fine.

n
ot

h

s 5
gcie

MR. MARK: Sort of war games, graph theory

ar

which worried me and other pecple last year and the

<
W0

before in the than immediate plans, were thought tc have

"

2 =
esylts o

heen finishad before we got to 1982, and that the

those would be more in the field rather than on-g2ln7.
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MR. OKRENT: It is a complex problem, and one that
is perhaps related to this thing where they are going to
rank vital areas, but it is Fy no means the same problenm.
think, in fact, they should try tovdo research to see if
there is something that represents possibly a r=al
improvement, certainly considering internal access. I don't
vant to say, only internal access, but certainly considering
internal access.

¥R. MARK: - It has not been totally igncred, Cave.
Some of the work has been ione before.

“R. OKRENT: I would prefer to see us recommend
that some of the work under physical protection in 1922 bhe
addressed at this point myself. I am aot proposing an
increase in the budget, but that it be part of the FY-£2
work, because I can't read it in what is hare.

MR. PLESSET:; We have an obligation for another
session to begin very shortly. After e £finish
and this involves Chet, 40 you want to come back after that
and do Chapter &, or do it in the morning?

MR. SIESS: How long do you think vcu ars

1]
“
O
3
=
e}
ot

take on Segucyahn?
MR. PLESSET: I have no idea. You tell nme.
2. SIESS:s I will estimate two and a hzlf hours.
MR. PLESSET: Then I doudbt that we shoull de

Chapter 8 tonight. We have only one chapter l2ft.
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MR. SIESSs Mr. Chairman, I 2stimate that we could
easily spend an hour on the next chaptsr. Tomorrocw we will
have to go back over some things we have deferrad today,
Dave's rewriting of severe accidents, and look back 2t some
things in earlier sections, review the totals, and then
spend as much time as you waant to spend trying to assign
prisrities. This all has to be done fairly early because if
we are going to do anything with priorities, there will have
to be some words put down somewhere, and either somebody is
going to have to put them down, or I am going tc have to put
them down, and that does not get done at three c'clock.

So I would figure that we have two hours on the
agenda for tomorrow, but I think that it will take us atout

four hours to £finish it up.

b 4
Y

MR. PLESSET: Bornero wants to know, should
stay?

YR, SIESS: I am here until we guit at four
0'clock tomorrowe.

MR. PLESSET: What is the pleasure, tc come back
and do Chapter & after Sejuoyah?

MR. MATHIS: Either after or before.

MR. PLESSET: ©Nc, not before. I will not Qava
thcse peopl2 wait any more. They have waited all 2av.

MR. MATHIS: Then let's doc it after.

MR, PLESSET: Let's take a ten minute recess, 2ant
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then ve will go to Seguoyah.

MR, BUDNITZs Mr. Chairman, I would like to asX
anothe- guestion.

MR. PLESSET: Yes.

MB. BUDNITZ: If you do Chapter & after Cequovah
tonight, th2n tomorrow you will be doing the pricrities, and
the like. @ill it be necessary for me or someone tc ke here
for that?

MR. SIESS: Not unless you want to defend yourself.

¥R. BUDNITZ: I am not thinking about that as much
as in order t. ansver gquestions and the lik=2.

MR. PLESSET: I don't think ycu need tc te there
for that.

¥R. BUDNITZ: In that case, Bob will stay, and he
is nodding, and ve will not come tomOrLIOW.

M2. PLESSET: Fine.

MR. BUDNITZ: In whizch case I have a 20 second
comment that I would like to make.

I am leaving the agency in ARugust, sz I will not
be appearing before you again, at least not in my cificial
capacity. I wvant to say that it has been one heck of 3 good
tvo years being here with you, guys, and I agprecizta 1t,

(Applause.)

¥3, PLESSET: We will take a ten minute rreax.

(Short break was takan.)
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MR. PLESSET: We are going to hold this tc an
hour, and I am sure that nobody is going to> be too terribly
upset at that.

I think we left the applicant with a guestion.
Dave, do you have a guestion for the applicant?

MR, OKRENT: I would suggest that the apclicant
really qivd the rest of his presentation, and then I assume
that might taka 10 or 15 minutes, and then maybe hear what
the staff may wish to say on what he said, and that would
take 10 or 15 minutes, and then that would leave 2C =inutes
for qestions from the committee. At the end of an hour,
maybe ve will de finished before then, or maybe we will need
10 more minutes.

¥R. PLESSZIT: Let me go to the apglicant,
hopefully for a 30 minute or so completion of the
presentation.

MR. MILLS: Dr. Plesset, I believe that w2 can
complete our presentatiop in much less time than 37 ninutes,
and that will give you additional time for guesticns.

We will ask ¥r. Dintworth to go ahead with his

o
b

presentation, and he has a gocd feel.ng fcr ima.

MR. DINTWORTH: ¥r. Chairman, y:u cotract,

W
"
0

did not finish this morning. I made my conclusion, but I

[«

ot

had to leave out some in the middle, Dr. Ckrent, because cf

the time limitation. We did do the whole gresentz+%ion fcr
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the subcommittee the other day.

I will pick up nov on slide 4 in the handocut
information you were given this morning. As I mentioned
earlier this morning, we had three different types of
systeams, the first of which was then in containment. ¥e
used filter vented containment as of one of the concepts
that ve looked at, additioral containment, and then couple
containment. Thes2 were the three types of vented
containment ve looked at.

On filter vented containment, we had contracts
with separate contractors to do concept stuiies of each of
these in the two month pericd of February and *arch of this
year., We fsund out as a result of our studies that we felt
as far‘'as hydrogen control is concerned =-- Yy cecmments on
filter ventad containment are limited just to that, hyarogen
control, and not other accident scenarios <hers you aiznt %e

able to show mcre advantages for this concegt.

'y
LR
D
O
ot
o
<
o
+
2
"

But for hydrogen, we found it not 2
rapid pressure transits. We found that the estirmated diccse
in the local population zones could be in excess oI 2300
rems. We felt that there are many, or some essentlal
features of the filter vented containment concept that are
demonstrated.

We had gquestions with regard ts things irn thes |

path, the durning of the hydrcgen, coocling after the kurn 2%

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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the hydrogen, the roleasé of particles if you have an
explosion ia part of the flow path that you are not desircing
to occur.

There is a high potential for unnecessarcy Dbrypass
of the containuent based on the ability of the operator to
vent the containment if he so desires. Cperator decisions
ts> vent would bother us a little bit, and then there is the
very high initial cost, and moderate OLM costs tc this
concept.

MR. CKRENT: Etxcuse me, could I ask to
understand. On item 2, what assumptions are made when you
get 900 rems, is it just the noble gas, or a csmbiraticn of
meteorology. Could you be a little more explicit?

MR, DINTWORTH: I don't have the detalil for that
vith me. I can provide the actual calculaticons to you that
ve use. If my recollection serves me, it was the necbdle
gases of the actual madel of meteorology arcuvad tle site
that released. I am not sure and we will Pe glad to providie
it to you.

¥R. OXRENT: If you could provide tha dacailszsd
study, that wvould serve the same purpose.

With regard to item 1, whare it says, "Vot
effective for rapid pressure transient,” that again naxas
some kind of an assumption. If you wera t> turn it on 3t

one time, for example, suppose hydrogen were buildin~T uv

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, 3.\W., 'WASHINGTON, D.C. 20024 (202) 554-2345
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over a perisd of an hour, or you name, and you 4id not tur
this on until just before the burning which tock place in 2
period of saconds, or if it wvent on automatically durinc the
transient, you would need a very large vent area. It would
be impactical, I think.

On the hand, if you envisaged a situation whare
you were concerned that the combination of pressure in the
containment plus burning could lead to an overgressure, in
other words if you had some steam pressure or scmethins
there alrealy, and you novw used this to drop pressur2 before
the burning so that the pressure at the ba2ginning of
combustion is lower, and therefore at the end, then it is
not so clear to me that the vented filter ccntainmant dces
not give you some means of reduction.

I amn not urging it cn you, but I am tIying 2
unde "stand what that statement means.

MR. DINTWORTHs I will ask Dr. Wang lLau of Task
Force on Degraded Core Cooling to respond to this.

MR. LAU: Wang Lau, TVA.

Dr. Okrent, what you said, your statements ars

[

8]

[S
b

absolutely correct. One of the factors that totharad

i
w
[
O
-

all the vented containment, whether it is vented tc 1

r
i
"
Ww

containment, or vented to an additional containnment, tI

[y
(9]
=

is a common factor that bothered us, 2nd that is, 1f 7

"
b
' '’
- |

vent befares you have to20 much hydrogen built uz, You a

ALDERSON REPORTING COMPANY. INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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essence reducing the oxygen content in the ccntainment.
Therefore, for the additicnal amount of hydrogesa you alil tc
the containment, you are building up the hydrogen voluma
fraction a lot faster than you would have if you did not
vent. It is a very important consideration lecause we
bpelieve that if you do that you have a tendency of
increasing the hydrogen relative concentration.

¥R. OKRENT: It is true that you have things going
both ways, but in the end the energy that you have put in
will be dependent upon how much hydrcgen burns, and the
pressures,-and mor2 complicated things will depend on what
the initial state wvas.

I wvas just trying to understand whether conclusion
1 was generally applicable, independent of when you started
venting, or whether you meant in terms of a system that sOTt
of spened at the time of the burning.

ME. MILLS: I think that I can ansver that very
quickly. W2 assume zero atmospheric pressure in the
containment at the time of the hydrecgen burn. <e had
already taken advantage of the filter vented containment, OC
the ice condenser, or containment sprays to lower the
pressure at the time that the burn Legan.

Taking that assumsption, the burns and th= pressur=s
that ve sav could build up in ice condenser ccocntalinnment we

felt that this filter vented containment was not 2ffective

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S W., WASHINGTON, O.C. 20024 (202) 554-2345
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for those rapid pressure burn.

MBR. OKRENT: I agree, if you burn a mixtur2, ycu
may vell get pressure as high as your design pressure.

MR, LAWROSKI: I thought, too, that what he was
concerned about was that if you got the concentrations of
hydrogen in a higher range, you would be faced with a more
probable u.. "ation type burn than the kind of burn that ha
been in their assumptions. I believe yocu are more likely t
get a detonation if you have several more =--

MR, DINTWORTH: You have no control ovsI the
situgation.

MR, OKRENT: I am only trying to understand what
the meaning of the sentence is, or the phrase.

MR. MARKs This may be part of it. You have a 10

percent hydrogen aixture. Zncugh hydrogen comes tihrouynh o

give you 10 percent. That is giving you all of the 1.% psi
driving gas. So if you open the vent, nothing hagrens, and

yet if you burn that it will give ycu 28 psi or 30. Yecu
den't have a hydrogen pressure to drive a vent.

MR. OKRENT: That I understand, but there is
frequently some steam pressure in many of the evenrts, 20t

all. It depends.

%]
tr
O

MR. "YARK: One can make a lot of assumptions
the steam, is it there or isn't.

MR. OXRENT: I understand the tasis fZcr the

ALDERSCON REPORTING COMPANY, INC.

400 VIRGINIA AVE. S.W., WASHINGTON, D.C. 20024 1202) 554-2345
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calculation. Thank you.

¥MR. DINTWORTH: We have committed here, and made
note that we will send Dr. Okrent the information on the
statvment on i a 2.
MR. ¥YOELLER: In all of these you are assuaing
completa core melt, is that the idea, all volatile and all
gaseous radio nuclides are released inside containment?

MR. DINTWOBRTH: We have assumed that the total
available inventory of nuclides would be available for
relaase if you had a rupture containment.

MR. MOELLERs Then on the 300 rem dose, again,
throughout the LPZ, at what elevation was this released, iF
it is a filter vented containment is it through a stack of
any sort?

MR. DINWORTH: It is a stack. I den‘'t remanmber
the height. It sesms to me like it is higher than the
containment building.

MR. EBERSOLE: George, you said total. 7iou meant
WAS 740 for this release?

MR. DINWORTH: Yes, I believe so. We can conii:cn
that, too, but that will show ug in what we are going to

send.

(8}

& ¢ Yes.

()
o

ERSOL
MR. OXRENT: I was a little surprised -y the

number because I did not think that that ordiparily got thz

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 1202) 554-2345
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large a dos2 in WASH 1800 until they got something w2rse
than a category 6 event.

MR. MOELLER: How far out is the LPZ, what is the
radius?

MR, DINTWORTH: I bdelieve that this is the dose
that would be received in the £first two hours witi the
meteorologizal conditions that existed, and I den't Xnow
what those are.

MR, MOELLER: Is this a aile, or two, or five?

MR. DINWORTH: It is three miles of the glant.

“R. MOELLER: Okay.

[
w
]
W
'-4.
=}
-«
.A
ot
¥

4B, DINTWORTH: This will be confirme
the information that has been -egquested here.

Are there any other guestions on the £filter ventad
containment?

If not, essentially item 1 on the additicnal
containment. The additional containment would be Just thart,
providing adiitional containment volume in 2n0the. grecsure
vessel or building adjacent to the existing containment
building.

The same trouble about handling effectivaly the
capid transients. We do find that it would »inimize ¢tna
radiation release to the public. We fiud it has nigh
initial cost and O&M cost. B2ut the main thing that we Zcound

that vwe did not like about it was that it is effective ZIcor

ALDERSON REPCATING COMPANY. INC.

400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 1202) 554-2345



10
"
12
13
14
15
16
17
18

19

21

8 B

24

handling the rapid pressure transients which you caan
control.

MR. EBERSOLE: George, befors you leave the
filtered containment, was that a wet filter, includin
submerged bubdling of the gases, or just an additiona
filter?

MR. DINTWORTH: For the detail of that desi
will again turn t> Dr. Lau.

MR. LAUs The filter vented containment we
evaluated is basically the UCLA filter containnment.
is no water in the flow path. Basically, it is 2 Bbig
sanibox, about 100 feet by 20C by another 1CC fzet or
with sand and gravel in it to absord the heat and the
particulate.

MR, EBERSOLE: It is a dry filter.

MR. LAU: Basically, there are twWwo Loxes.
first box is a sandbox thing with a heat sink and mecil

sink to tak2 out the steam pressure, and also Lbetwszn

g

-
-

gr, I

There

stuire

trays you have some provision for burning off the hyircaen.

Then downstreaa you have the conventional charccal and

paper.

MR. EBERSCLE: Thank you.

MR. OKRENT: That woculd lead tc an assunmpti
all the noble gases are released, and aanything 2lse?

MR. LAU: I believe that that is what our

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

o



10
n
12
13
14
15
16
17
18

19

21

24

dosilogical people assume. in the conventional wvav.
packet that vwe are going to send, we will have those
details.

MR. OKRENT: Considering rapid pressure

"
F
®

transients, is there any suppression that occurs due t2
presence of the high spray section, in your cpinion, and the
ice condenser, and is that not an important feature?

MR, DINTWOATYs I will defer to Dave Gayvser cf
Westinghousa.

MR. GAYSER: If your >durns are located in the
lower compartment, there is a substantial aitigating effect
of the ice, assuming that there is ice there, and in the
small break types of transients that wculd be a very

significant mitigating feature.

3
or
-
W
ot

If your burn oczsurs in the upper ccnpartmen
the types of concentrations that we are talking alout here,
then the ice is not effective in supressing the zagnitudes cf
the pressure that results from tahe burn.

MR. DINTWORTH: Are there any other guestions on
the filter?

¥3, EBERSOLE: This dose sounds sc high, let Te
ask you, dii this include the stripping effect of your
sprays and the absorption in the ice? Did you tzxe
advantage of the fission products?

MR, DINTWCRTH: We did not take advantacze of the

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, 0.C. 20024 (202) 554-2345
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ice, as Dave just said, because ve have tCc assume the worse
situation.

MR. EBERSOLE: I don't mean in the context oI
reducing the pulse, but grabbing fission products and
keeping them in the containment?

MR. DINTWORTH: We did not s2e that there would be
any benefit of the ice or the spray to.prevent the release
of noble gases.

MR. EBERSCLE: All right.

MR. DINTWORTH: That is wat the 900 rems is Dbased
on.

MR. EBERSOLE: OCkay. Thank you.

MR. CKRENT: Of course, the juestion that cne
would have to ask oneself is, does the gas released go Wit
the physical situation, but by that kind of gas release ars
you ia a different kind of a situation with regard to “hat
the core does? You haven't only hydrogen burn concerns.

MR. DINTWORTH: As I said, we 4id assurme that all
the noble gases were in the containmen*, and therefcre thav
ver2 driven out with the driving force of the hydrogen
burn. 2ut you could come up with other physical scenarics

MR. OKRENT: ¥What I am getting at is, to zset the
core damagedi to the point where all the aohle 5as is cut oI
tha fuel, the £fuel all has toc be pretty hot.

MR. DINTWCRTH: Yes.

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



January 31, 1980

- W transmitted letter to NRC
‘ o documenting results of Watts Bar Unit 2 inspection - no underclad cracking

“arly February 1980
. Decision made to inspect one Sequoyah Unit 1 nozzle

- Sequoyah Unit 1 nozzle inspected - reheat cracking found

February 22, 1980
NRC/W/TVA Meeting

Results of Watts Bar Unit 2 nozzles and Sequoyah Unit 1 nozzle inspections presented

NRC required inspection of other Seyuoyah Unit 1 nozzles

NRC stated that all Rotterdam-manuidctiired nozzles should be inspected

NRC concern related to satisfying ASME Code Section XI acceptance criteria

Late February 1980
Other Sequoyah Unit 1 nozzles inspected - underclad cracking found

' - Acceptability of all indications in terms of Section X! criteria demonstrated

- NRC granted Sequoyah Unit 1 5% Operating License (Februar 28, 1980)

Mid-March 1980

- NRC requested detailed information about cladding process/heat treatment used in
fabrication of North Anna Unit 2 nozzles in order to perform an independent
evaluation (NOTE: North Anna Unit 2 vessel manufactured by Rotterdam, nozzles
clad by Sulzer.)

- Virginia Electric and Power Company committed to inspect North Anna Unit 2

- NRC inquired about condition of Salem Unit 2 nozzles (NOTE: Salem Unit 2
vessel manufactured by CE.)

Public Service Electric & Gas Company committed to inspect Salem Unit 2
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SYSTEMS INTERACTION METHODOLOGY
APPLICATIONS PROGRAM

SUMMARY

AN OBJECTIVE WAS TO DEVELCP A METHODOLOGY
INDEPENDENT OF THE STANDARD REVIEW PLAN (SRP)
FOR IDENTIFYING AND EVALUATING SYSTEMS INTER-
ACTIONS IN LIGHT WATER REACTOR COMMERCIAL
POWER PLANTS

WATTS BAR NUCLEAR PLANT (WBNP) WAS CHOSEN AS
THE EXEMPLARY FACILITY FOR DEMONSTRATING THE
METHODOLOGY -

ALTHOUGH IT WAS NOT THE PURPOSE OF THIS STUDY
TO JUDGE WBNP, IT WAS CONCLUDED THAT THE
FACILITY IS GENERALLY WELL PROTECTED AGAINST
INTERACTIONS CONSIDERED WITHIN THE SCOPE OF
THIS STUDY -



SYSTEMS INTERACTION METHODOLOGY
APPLICATIONS PROGRAM

OVERVIEW

OB.ECTIVE

DEMONSTRATION OF METHODOLOGY o

METHOD

. IDENTIFICATION OF COMMONALITIES EXISTING AT
WBNP THROUGH EXAMINATION OF FAULT TREES

DETERMINATION OF POTENTIALLY INTERACTIVE CUT

SETS WITH 3 OR LESS INDEPENDENT FAILURES
T '

REVIEW AND ASSESSMENT OF POTENTIAL
INTERACTIONS

LIMITATIONS
RCPB MiTIGATING SYSTEMS WERE NOT MODELED

- FAULT TREES WERE DEVELOPED FOR ANSI N18.2
CONDITION i AND Il OCCURRENCES ONLY

FUNCTIONS RELATING TO THE CONSEQUENCES GF
RELEASE OF RADIOACTIVITY WERE NOT MODELED

FIRE, EARTHQUAKE, HURRICANES, TORNADOES,
FLOOD, SABOTAGE EXCLUDED



SPECIFIC ANALYSIS

DATA OBTAINED ON ALL COMPONENTS WHICH APPEAR IN CUT SETS
l.

LINKING CHARACTERISTICS

o AC POWER - TRAINS A AND B

o DC POWER - TRAINS A AND B

o ACTUATION - INPUTS AND OUTPUTS 70 AUTOMATIC CONTROL CIRCUITS
o LUBRICATION - INTERNAL AND EXTERNAL

e (COOLING |

e |{YDRAULIC

e COMPRESSED AIR

e LOCATION - ROOMS, PIPE CHASES, GENERAL AREAS



REACTOR SAFETY STUDY
METHODOLOGY APPLICATIONS PROGRAM

OVERVIEW

OBJECTIVE
DETERMINATION OF DOMINANT ACCIDENT SEQUENCES

METHOD

e ] . SYSTEM EVENT TREES CONSTRUCTED FOR WASH-1400
INITIATING EVENTS

. SIMPLIFIED FAULT TREES DEVELOPED FOR MITIGATING
SYSTEMS

RESULTS

ICE CONDENSER PLANTS HAVC SIFFERENT DOMINANT
ACCIDENT SEQUENCES

S V4
RISK IS SIMILAR TO LARGER DRY CONTAINMENT
PLANTS



SEQUOYAH AUXILIARY FEEDWATER SYSTEM
RELIABILITY EVALUATION

SUMMARY

Kaman Sciences Corporation was contracted by the Tennessee Valley
Authority to conduct a reliability evaluation of the Sequoyah Unit #
Nuclear Power Plant Auxiliary Feedwater System (AFS). Kaman employed
the GO computerized esent tree methodology to perform the analyses.

Results indicate that the probability of successtully starting the
auxiliary feedwater system upon demand and providing adequate water flow
and pressure to at least two out of four steam generators is 0.99999
where the initiating event is both feedwater pumps tripped. In event.of
loss of offsite power (blackout) with diesel generators and battery back-
up available the AFS start-up success probability is 0.99997. Other
excursions were also evaluated.

The analysis revealed that there are no first order faults in the
Sequoyah AFS for the iniiiating event both feedwater pumps tripped. A
total of 116 second order faults were identified for this case. The
largest contribution of unavailability resulting from a pair of faults is
10'7. Most second order fault sets contribute to start-up unavailability
on the order of 10717,

it
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[ SEQUOYAH NUCLEAR PLANT
FULL SCALE SAFETY AND AVAILABILITY ANALYSIS

OBJECTIVE: To davelop two plant models, one to assess plant safety
and one to evaluate plant availability

MEZTHOD GO methodology developed by Kaman Sciences
Corporation with funding from EPRI

MANPOWER KSC
TVA

80 man-morlths
30 man-months

SCHEDULE Phase 1 July 1, 1280 - Dec. 31, 1980
Phase 2 Jan. 1, 1981 - Dec. 31, 1981
L

SCOPE Phase 1 Simplified plant model
Detailed plant models of selected systems
(Electrical Power, Central Air, Reactor
Protection, Safety Injection, Main Steam,
Main Feedwater)
Preliminary safety and availability assessmients

Phase 2 Expansion of simplified model
: Data collection
Final safety and availability assessments
Incorporation of operator, test, and mainte-
' nance actions
Determination of critical componants
Investigation of abnormal scenarios
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SUMMARY

— HYDROGEN STUDIED ABOUT NINE MONTHS

— SEQUOYAH CAN WITHSTAND SUSSTANTIAL AMOUNTS OF
HYDROGEN ABOVE DESIGN BASIS

— SIGNIFICANT MODIFICATIONS HAVE BEEN OR ARE BEING
INCLUDED TO REDUCE POTENTIAL FOR DEGRADING

“VENTS
@

— LIMITED RISK ASSESSMENT SHOWS SEQUOYAH COMPAR-
- ABLE TO THE WASH 1400 STUDY REFERENCE PLANT

~'PROPOSED CONCEPTS FOR RESOLUTION OF HYDROGEN
- ISSUE EVALUATED |

— INTERIM DISTRIBUTED IGNITION SYSTEM CHOSEN FCR

IMPLEMENTATION AT SEQUOYAH. DEVELOPMENT WORK
ON CONTROLLED IGNITION IS PROCEEDING FOR
FINAL IMPLEMEMTATION AT SEQUOYAH. HALON
JUPPRESSION 1S ALSO BEING STUDIED.
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CAPABILITY OF THE SEQUOYAH CONTAINMENT

— MINIMUM CONTAINMENT PRESSURE CAPABILITY

YIELD — 33 PSIG
ULTIMATE — 425 PSIG

— VOLUME —1.2 X 106 FT3

— CONTAINMENT CAPABILITY TO WITHSTAND HYDROGEN
COMBUSTION
® ASSUMPTIONS:

_ BURN IS INSTANTANEOUS AND COMPLETE
— BURN IS ADIABATIC
— NO RADIATIVE TRANSFER
'RESULT:
_ SEQUOYAH CAN WITHSTAND A HYDROGEN BURN
EQUIVALENT TO APPROXIMATELY 25 PERCENT

METAL-WATER REACTION (USING ULTIMATE
STRENGTH OF MATERIALS)
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CCNCEPTS STUDIED FCR MITIGATICN, CONTROL, OR

PREVENTICN OF CCNSEQUENCES FRCivi HYCROGEN

— MITIGATE THE CONSEQUENCES GF HYDROGEN BURNING
@  VENTED CONTAINMENT:
1. FILTERED
2. ADDITIONAL
3. COUPLED
— CONTRCL COMBUSTICN
- CONTROLLED IGN!TICM SCURCES
— PREVENT COMBUSTION
1. INERT CONTAINMENT WITH NITROGEN

@ 2 SUPPRESS COMBUSTION WITH HALCN
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CONCEPTS — ASSESEMENT

- VENTED CONTAINMENT

FILTERE

-
I.

2.

£ o5 A

£ ot g 0% pops punty ST TN ™ ~y CIMYS ST N
P s live fun s

i ) Ff:‘r“ I
SN2 VNV leww itk § Ev M

ESTIMATED DO2E IN LOW POPULATICON ZONE iS IN

- EJCEESS CF €00 REM

5.

SONE ESSENTIAL FEATURES NOT DEMCNSTRATED

POTENTIAL FOR UNNECESSARY BYPASS OF
CONTAINMENT

HiCH INITIAL CC3T, I‘JIODERATE C/Mi COST

ADDITIONAL CONTAINMENT

N

. —— -

NGT EFFECTIVE FCR RAPID PRESSURE TRANSIENTS

MINIIZED RASIATICN RELEASE TC THE FUBLIC
(VESSEL LEAKAGE ONLY)

VERY HIGH INITIAL COST, LOW O/Vi COST
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CCNCEPTS — ASSEESMEN (COt"T )

CQ''°LED C(‘NTAINM:NT
1. NOT EFF ".CTIVz. FOR RAPID PRESSURE TRANS!ENTS

2. POTENTIAL FOR DEGRADING SAFETY CF SECOND
UNIT

3. LARGE OPERATIONAL PENALTY FOR SECOND UNIT

4. MINIMIZED RADIATION RELEASE TO THE PUBLIC
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CONCEPTS — ASSESSMENT (CONT.)

— CONTROL COM$USTION

IGNITION SOURCES

1.

2
3
4.
5

HieH POTENTIAL FOR EFFECTIVEMNESS
DURING MOST ACCIDENTS LEADING TO
CLAD CXIDATION

“NO EFFECT ON PLANT OPERATION

_ TECHNICAL DEVELOPMENT REQUIRED

REQUIRE LOCAL HYDROGEN MONITORING

. MODERATE INITIAL COST, LOW O/M COST

[
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CONCEPTS — AS3ESSMENT (CONT.)

r\l
\~

PREVENT COMBUSTION

SAATA INERTING
N!T:“.C".::-:‘.! 2;!:-&‘.T:;‘.C'

1. EFFECTIVE IN PREVENT .'\!S I x’J.‘OGJ‘ COMBUSTION

LAF

")

WGELY A PASSIVE SYSTEM

R

DIFFICULT B/\Cnl iT TO ICE CONEENSER

»

OPERATIONALLY PROHIBITIVE BECAUCE OF
FRECUJENT MAINTENANCE NEEDED CN ICE
CONDENSER AND OTHER CONTAINMENT SYSTEM

5. SIGNIFICANT POTENT!AL FOR DEGRADED SAFE
TIHRCUGH REDUCED MAII \ITENAI\.CE CF CCLUI"M"NT

6. INCREASED LOSS OF ICE

7. HIGH INITIAL COST, EXTREMELY HIGH O/t COST

)

- ———— ————
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CONCEPTS — ASSESEMENT (CCNT.)

4ALCN SUPFRESSANT

s

2.

'—J
)

POTENTIALLY EFFECTIVE IN PREVE
H\’D?lb\_;_uCSF"" 21 HGH

I
|

NO OPERATIONAL EFFECTS WITH NORMAL
PRECAUTIONS '

3‘"§ODEF’.ATE HAZARD TO PERSCNNEL

>
.

-~
-

TECHNICAL FEASIBILITY NOT DEMONSTRATED

DECOMPOSITION PRODUCTS MAY PRODUCE SEVERE
CONSEQUENCES

ACTIVE POST ACCIDENT WITH SHORT BUT REASCONABLE

TIME TO MANUALLY ACTIVATE

FIGH INITIAL COST, LOW O/M CC3T

i
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RESULTS AND CCMCLUSIONS

- KOS T FPROMISING Cun(‘f.'-’T‘: SFOR HYDROGEN CCITROL
SELECTED FOR A RIGOAOUS DEVELCPMENT PRCGRAN ARE:

1. IGNITION SCURCES
2. HALON SUPPRESSION

— SIGNIFICANT IMPROVEMENT IN FHYSICAL MODBELS ARND
‘ "MPUTER CGDES AREc NEEDED

— FILTERCED VENTED CONTAINMENT IS UNACCEPTABLE
FROM RELEASED DCSE

- INERTING IS NOT FEASIBLE FOR AN ICE CONDENSER
CONTAHNIMENT

- PiSK AT SEQUOYAH COMPARAELLE TOWASH 1409
REFERENCE PLANT
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BROGRAM FOR DFALING WITH DFGRADED CORE CONDITIONS

WE HAVE ORGANIZED AN EIGHT-MAN FULL TIME TASK FORCE FOR DESIGN AND DEVELOPMENT WORK ON
DEGRADED CORE ACCIDENTS.

WE ARE IMPLEMENTING IMMEDIATELY THE DESIGN AND INSTALLATION OF AN INTERIM DISTRIBUTED
[GNITION SYSTEM (PHASE 1) TO BE OPERATIONAL WITHIN TWO TO THREE MONTHS.

WE ARE IMPLEMENTING IMMEDIATELY DEVELOPMENT WORK TO UPGRADE THE INTERIM DISTRIBUTED
IGNITION SYSTEM (PHASE 2) AS IMPROVED ASPECTS OF THE SYSTEM CAN BE DEVELOPED,

WE WILL COMPLETE A LONG-TERM STUDY AND DEVELOPMENT EFFECT FOR CONTROLLED IGNITION
SYSTEMS WHICH WILL LEAD TO BACKFITTING THE PHASE 1 & 2 SYSTEMS, IF NEEDED. (PHASE 3)
THE LENGTH OF THE STUDY SHOULD BE APPROXIMATELY TWO YEARS,

WE ARE IMPLEMENTING IMMEDIATELY A DEVELOPMENT EFFORT TO UNDERSTAND THE POTENTIAL NEGATIVE
ASPECTS OF HALON AS A HYDROGEN BURN SUPPRESSION,
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) . Depraded Core Task Forco Program . i
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i 1; Controlled Icnitzon et B
2' -Pglon- - ‘ ‘ i

-'B.V-Risk Assessment o

; 4, ’Cora Eehavior Hydrogen Ganeration and Transport
5: H,d;;)gen &xrning and Contairment Responaes

-

. B Containnent Int.egrity

7; 'Equipment Environmental Qualifications

8. Radiation Dose Codo

9. _‘llydrido Convorter, Fogging, ‘and Others
“10. Memaking and State of the Art - |
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