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1979

The 235th General Meeting of the Advisory Committee on

Reactor Safeguards was reconvened, pursuant to adjournment, at

8:30 a.m.

PRESENT:

DR.
DR.
MR.
MR.
MR.

MAX W. CARBON, Chairman

MILTON S. PLESSET, Vice Chairman
MYER BENDER, Member

JESSE EBERSOLE, Member

HAROLD ETHERINGTON, Member

PROF. WILLIAM KERR, Member

DR.
MR.
DR.
MR.
DR.
DR.
MR.
DR.
DR.

STEPHEN LAWROSKI, Member
HAROLD LEWIS, Member

J. CARSON MARK, Member
WILLIAM M. MATHIS, Member
DADE W. MOELLER, Member
DAVID OKRENT, Member
JEREMIAH J. RAY, Member
PAUL G. SHEWMON, Member
CHESTER P. SIESS, Member
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. 2 DR. CARBONs This is the second day of the 235th
3 meeting. Speak up. Let’s start the meeting without further

‘ B ado.
5 DR. OKRENTt: Mr. Chairman, may I raise a question
6 on Scheaule hefore we get further into the agenda?
7 UR. CARBONS Yes.
8 DR. OKRENTs If I recall correctly, the current
¥ plan is we meet until Saturday, nocn?
10 DR. CARBONs: Until Saturday, noon, yes.
1 DR. OKRENTs Much as | look forward to getting an
12 early plane back, it is not clear to me that we shouldn’t
13 take advantage of the available time, for example, either to

' 1 4 see whether we have any recommendations that we want to
15 complete this meeting, or to take a first hard look at what
16 the Kemeny report means from our point of view, or
17 something. It strikes me that during these rather
1& fast-moving days and weeks, we perhaps should give thought
1y to whether we want to use that time.
20 DR. CARBON: Your point is well taken. Ray told
21 me later yesterday that there is a request on its way to us
22 asking for our views on how the Kemeny report affects us.

23 Those recommendations that it makes with respect to ACRS, at
24 least. So, we definitely will have procedures subcommi ttee

the day before the December meeting to consider that. That
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does not cover everything that you speak of. I want to try
to maximize the time today that we can devote to Mike’s
report and put just as much time as possible on it and defer
other things until tomorrow and maybe cancel something this
afternoon, although I am not sure anything can be done there
or not.

Would you have specific thoughts on things we
might well work on tcmorrow afternoon? For example,
discussion of the Kemeny report?

DR. OKRENT: Well, that could be a topic. It
wouldn’t even, [ suppose, be improper to start thinking in a
preliminary way about how one would best organize what the
NRC expects to be trying to do during the coming months and
what seemed to be important to be done for operating
reactors on a short or a long basis.

Again, Lewis yesterday indicated that if we have
any [ guess what you would call administrative kinds of
recommendations as distinct from what [ will call
nuts=-and-bolts recommendations, this is an important month
for such recommendations. [ don’t know if we have any, but
if we don’t talk about them, then [ am sure we won“t have
any.

DR. CARBONt Anyone else have comments to make on
the Subject at the moment?

DR. SIESS: [ have a comment: that [ have already

~
o W
-
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changed my reservations, and other people may have also. I
may be able to change them back, but somebody has got to
c de real quick.

DR. CARBON: Okay. Let’s go on with the agenda
for the morning.

DR. SIESSs If we’re going to decide about
tomorrow, | would like to know whether to change from 1300
o’clock to 5300 o’clock.

DR. CARBON: I had in mind trying to do something
later this morning, but maybe we might as well do it rigi:
now .

DR. SIESSt [ don’t care. [ have got a
reservation now -

DR. CARBONs Let’s ‘ust stay on it and do it right
now.

DR. SIESSt You might ask how many people can now
stay beyond.

DR. CARBON: I changed mine, but [ can change them
right back again. How many people could stay until, say,
4330 or 4:00 o’clock?

DR. MARK®: Only if reservations are available.

(Show of hands.)

DR. CARBON: Two, three — possibly seven.

PROF. KERRt We could start with 2:00 o“’clock, but

[ am not sure that two hours would be enough.

A NN
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DR. CARBONs Well, let me ask. 2:007?

(Show of hands.)

DR. CARBON: Well, with your approval, [ propose
rignt now, then, that we _ust stay until 4200 o“clock
tomorrow afternocn, as many people as can., I[f somebody has
to crop out at 2:00 o’clock, so be it, and we’ll work on
until 4:t00, those of us who can stay. So be it. Let’s do
it.

Let’s go on, then, with our agenda. Mr. Check.

MR. CHECK: [ am Paul Check, of the reactor safety
branch, division of operating reactors.

The committee has invited us to discuss system~=
interactions resulting from steam line breaks outside
containment., Actually, the subject is broader than that. |
believe you are referring to the events preceding and
surrounding a letter from Harold Denton to the industry,
dated approximately the 17th of December, in which he asks
for the opinion of each licensee regarding certain concerns
expressed in the licensee event report submitted to us by
Public Service Electric & Gas Company, New Jersey.

Let me begin, then, by saying that what [ hope to
do today is describe something of the history of this issue,
to discuss where we are today, and make a few comments about

the future

(Slide.)
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[ guess, first of all, I should describe the issue
itself. Prior to the first entry here in this chronology,
actually, I guess, in late August of this year, Westinghouse
sent letters to its customers alerting them to potential
spurious control system operations which might result from
adverse envi-onmemtn which attends postulated high-energy
line break. These could be steam line breaks, it could be¢
f eedwater line breaks, it could be primary system breaks.

Westinghouse informed its customers that such
spuriocus operation might impact protection functions in such
a way that the consequences of the high-energy line break
could be more limiting than those presented in the plant
SAR. In that letter to its customers, it invited customers
to a meeting, an owners group meeting, in Pittsburgh, on the
sixth of September. That meeting was held. I wasn:t
there. [ don”’t know the tenor of the meeting. But as I
said earlier, Public Service Electric & Gas Company of New
Jersey, the owner-cperator of Salem Unit 1, felt as a result
of what it had learned that it should notify the Nuclear
Regulatory Commission, which it did on September 9.

Shortly thereafter, the office of inspection and
enforcement issued an information notice t> ail licensees.
And about the same time, Harold Denton wrote a letter to all
licensees asking them to respond to this issue. Briefly,

the NRC was concerned —=- [ am quoting now from Denton’s
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letter -- "“was concerned that similar potential may exist at
other operating light water reac.or facilities, including
yours, for an unreviewed safety matter relating to the
effects of the environment on control systems resulting from
high=energy line breaks inside or outside containment and
the result of these effects on the required safety systems.,"

In his letter he requested that all licensees
espond within 20 days, presenting evidence which would
enable the staff to determine whether or not licensees
should be modified, suspended, or revoked.

In the week following that letter there was a
series of meetings, one with each of the owners groups that
had been established since Three Mile Island to discuss the
matter. The following week, the assignment was given to me
to prepare for the receipt of the licensee submittals that
would be coming in another two or three weeks. As part of
this we began to explore whether in fact there was a basis
for continued operation of plants.

So, although the chronology suggests that we
didn’t come to such a determination until after licensee
submittals were in, in fact in a very short time we did make
a8 determination regarding the basis for continued
operations. And that is contained in a document that
Eisenhut sent to Denton on the 15th of (October.

(Slide.)
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Briefly, what we said was the basis of what we
knew at the time, while we had a safety concern we could not
“ind a particular safety problem. What [ mean iss rn event
nad been identified which led to an unacceptable
consaguence. We observed also that there were considerable
margins in the safety analyses for most high-energy line
breaks and that these margins were probably sufficient to
absorb our present uncertainties about the effects of what
we were calling "consequential control system failures.“

We observed that there were unresolvea safety
issues of a similar kind in existence, and that plants
continued to operate in the face of these. ANnd we
contrasted this concern with some issues which had led
recently to shutdown orders. And fourthly, we observed that
the ability of the operator to cope with the high=-energy
line break we did not feel would he substantially degraded
by the addition of this so-called "“consequential control
system failure."

MR. EBERSOLE®* [s your topic pertinent to boilers
as well as PWRs?

MR. CHECK: Yes. All licensees received this
letter.

DR. SHEWMON: And all line breaks are
instantaneous and complete. Right?

MR. CHECK* Yes.
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MR. EBERSOLEt [ vant to ask you a question
concerning a generation of boiling water reactors that has a
break in a 10=inch HPSI line immediate adjacent to the
outboard isolation valve., This break, should it occur at
that point, will strip that valve of any functional
capability to ciose. The valves, [ believe, at least
designs, are nominally standing open up to the stop valve at
the turbine. The inboard isolation, which is an AC-driven
valve, can be a fresh random failure.

The end result of this particular incident is that
continuous discharge of 10=inch, initially 1100 psi steam
into the environment which contains the shutdown 2quipment
as well as the operators. How does the operator cope with
that?

MR. CHECK: Mr. Ebersole, [ should have said at
the outset that we are not prepared to discuss in technical
detail particular event scenarios. [ do not know whether
that one was identified in the GE responses. They have a
rather extensive matrix. We will show you something of what
they have provided to us.

MR. EBERSOLE: I would like that one to stay on
top of the list.

MR. CHECK: This issue is not closed.

MR. cBERSOLEs This issue is 10 years old.

MR. CHEX: Obviously, this issue isn’t closed.

e 8
1 A )4 Fix Y
| L/ :
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DR. RAY: A point, please. If that’s
characteristic of BWRs in service, Jesse, | would think it
should be given priority of consideration on the part of
this task force.

MR. EBERSOLEs [ agree with you.

MR. CHECK: If vou will bear with me, gentlemen,
we will describe for you something of the plan that we have
for dealing with this.

(Slide.)

[ don’t mean to mislead you regarding the agetail
into which the NRC has gone up to this point in dealing with
this specific issue. There is a presumption of innocence
until guilt is shown. If we find a problem, then we deal
directly with it. But we have been notified by the industry
of potential unreviewed safety questions, and we are going
as quickly and as systematically as time permits through a
large body of information in order to make some
assessments, general and specific, on continued operation.

You may, in fact, have a very interesting scenario
and one that ought to be recommended for study. But [ think
if you will bear with me, we will talk a little bit more
about pulling together a lot of disparate elements of a

large task.
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MR. CHECKs Okay, then, the licensee submittals
came in. And perhaps not too surprisingly, they generally
speak confidently about the issue. We have screzned these.
We are preparing a status report presenting our interim
findings on our evaluation, and I 'ill touch on those in
just a2 moment.

But [ wanted to mention that, in connection with
this, the industry had begun for the first time -- [ think
for the first time — to act in concert to try to bring as
many people, as many interests, together in a common effort
-- something that we, of course, have encouraged. And as a
result, an NSAC report memorandum was written and sponsored
by the Atomic Industrial Forum. It was sent in. That
report was refersnced by a number of utilities. That
report, for those of you who haven’t seen it, deals
principally with a probabilistic analysis of the
Westinghouse scenarios and also discusses the likelihood of
high-energy line breaks.

(Siide.)

As | said, we are preparing a status report which
we hope to comlete shortly. We have screened all the
licensee submittals. [ should note that there is a general
acknowledgement in the responses from the industry that the
issue ageserves longer—-term considerationss this deserves

further study. Our initial findings are — continue to be
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that we have not identified any safety problem.

We distinguish safety problems from safety
concerns. Safety concerns involve mostly uncertainty, in
our minds, which derives from a lack of information. There
are assertions made in the responses with very little
supporting hard information, not enough information which
would allow us o conclude independently as they have.
That’s what [ mean by "concern" as opposed to safety problem
where something woula be identified as deficient.

We say our concerns reside in the guestion of the
breaath and the depth of the systems interactions reviews
that they’ve performed. In the question of the
environmental qualification of the equipment and in this
matter that you bring up, Mr. Ebersole, the ability of the
operator to actually function as he is presumed to.

DR. RAYt Your concern with the adequacy of the
breadth and depth of the sys.ems rev'ews, is that in
response to this request or in a general routine reviews and
in the course of evolution of the plant?

MR. CHECK* No. My comments are directed to the
response that came from Harold Denton’s letter, yes.

DR. OKRENTs [ have a question. First, could you
repeat the scenario, just so we have it in front of us
again?

MR. EBERSOLE:t Yes. Some of the designs — these
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are boilers =-- contain the concept.of having full pressura2
steam against the intake stop valve of the HPSI turbine
right up to the stop valve. This necessitates that the two
oscillacion valves which feed this turbine are +ide open.
Typically, the inboard valve is an AC valve, so 1t can
better resist the environment of the containment. [t stands
open. The outboard is a DC-driven valve for diversity.
They both stand open.

If | postulate a main steam line failure, which is
a 10-inch steam line ir. this case, in the region adjacent to
the outboard valve, I no longer have the privilege of saying
I have two random failures available to me before the
function feils, because the outboard valve becomes involved
as a direct result of the initial event. It is strippad of
its functional capability.

The first random failure could be the inboard
valve. which is protected because it’s inside containment.
If that failure occurs, the end result ic the BWR feeds ‘he
steam not into the outer environment as it would in the case
of the main steam lines, but to the inner environment
wherein are located all of the shutdown heat removal
equipment and the operators. It may feed into an
environment of three units.

The situation ist you have a long-term continuous

discharge of 10~-inch steam into that buildinj which houses

ADQ
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all of the mitigating systems. Besides the roof coming off,
I suspect that the equipment will indeed not run very well
or very long at all. From temperature, humidity, water, a
variety of reasons.

That is a standing condition. [t was deplored in
1968 by TVA, to GE and to tle regulatory commission.

Nothing was ever Jone about it except that TVA provided a
straight piece of pipe inboard in this main steam line for
someday when better judgment would put a valve in that
place. I think that time is due.

DR. OKRENT: How would you examine such a question
and arrive at a decision whether or not It was important
enough to backfit? [t’s not a straightforwvard situation.

[t involves a break and then a single failure. [ am curious
to know how you would proceed.

MR. CHECKs [ suspect, Dr. Okrent, I would do what
you are trying to do now. You would want to find out what
the staff had been doing on this issue., There have jot ft.
be countervailing arguments. We have heard something here.
[ suspect Dr. Ebersole — Mr. Ebersole knows something of
the response to the concern that TVA expressed.

MR. EBERSOLEs As [ recall, the decision was the
probability of the break in the pipe at that particular
distance from the outboard oscillation valve was

sufficiently low to claim purely random failure of the



76 02 05

pv MM

[ S +- no

-~

326
outboard valve,

MR. CHECKs It sounds like a policy decision.

MR. EBERSOLE®* Indeed, it is.

DR. SHEWMON: [t was not a pipe breaks it’s a
failure of the valve casing.

MR. EBERSOLEt No, it’s a pipe breal. Anywhere
within, say, 10 to 15 feet of the valve, including the
casing.

DR. SHEWMON$ But you strip the valve of its —

MR. EBERSOLEs Of its delicate trim, that’s
called, that makes it go. You know, all valves have a
relatively delicate accessory system which tells the valve
what to do == the motcrs or whitever .hey may be.

DR. SHEWMONs You have had two simultaneous
failures —

MR. EBERSOLE:t I have not. [ have had one failure
followea by causally occurred failure, then a random
failure,

DR. PLESSET: Jesse, what was this thing that TVA
did? Was that considered a fix?

MR. EBERSOLE: No, that was a waiting game.

DR. PLESSET: Oh.

MR. ETHERINGTON: These pipe lines are carbon
seals aren’t they? So we have a reliable material.

MR. EBERSOLEs Yes, you do, indeed. That’s true.
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‘ 2 these, if you wish =— would be to change the whole logic and
3 have these valv s normally closed. That was never
. 4 developed. Another one would be to have the valves
5 cracked. The main reason they were kept open was to keep
6 the line hot and available for instant star® of HPSI. And
7 there are several solutions, but the most solid one, of
8 course, is the third valve inboard of the containment.
Y PROF, KERR: Mr. Chairman, clearly, Mr. Ebersole
10 has identifiec a problem which he considers important. Can
I we agree that we can senc some sort of note to staff asking
12 that this be examined? [ doubt if Mr. Check and we «an
13 solve the problem.
14 DR. CARBONt No, that’s right. Fine.
‘ 15 MR. EBERSOLEt It’s just an example of an old
16 issue which maybe had a new light on it.
17 MR. CHECKs [% may very well. And again, I ask
¥} you to reserve until [ get down to the premises. Okay?
19 DR. CARBON: Fine.
20 MR. CHECKs We’ll be talking something about the
21 future. [ think a more systematic study than has been done

22 in the past is in the offing, and issues such as those
23 should be addressed.
24 DR. CARBON: Are you near winding up?

. 25 MR. CHECK: Yes, I hope so.
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(Slide.)

That brings us just about to the present.

We have drafted a status report with our initial
findings and told you about those, and we expect that within
the next couple of weeks that we will be writing back to all
licensees st~ting our finding, perhaps encouraging some to
follow up in a way that they have in fact suggested == minor
plant modifications or procedural modifications == and
urging active participation in an NRC-industry plan to deal
with this issue.

And that brings me to where we go from here. I
have the impression that some of you had heard from
Roger Mattson about his final report in Lessons Learned. [
want to read from it, recommendation No. Yt

wThe owners of operating plants and all plants
under construction should be required to evaluate the
interaction of nonsafeiv and safety-grade systems during
normal operation, transients, and design basis accidents, to
assure that any interaction will not result in exceedinrg the
acceptance criteria for any design basis event.

wThe event should be system tic, include all
nonsafety components, equipment, systems, and structures.
Under all conditions of normal operation, anticipated
operational occurrences and design basis accidents initiated

both within the plant, such as pipe breaks, and from outside

Qm( \‘
14729 U7
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and off-site hazards.

“w N

"The interactions and effects should consider

-~

various failure modes, including spurious operation, failure
to cperate upon demand, and any unusual or erratic operation
that might result from exposure to the abnormal process or
environmenta) conditions accompanying *“he event under

study. As a necessary part of this evaluation, proper

€ OO0 v O U

qualification of safety systems, including mechanical

10 components, should be verified."

1 I think that is an excellent charter for the kind
12 of study that would address issues as you bring up,

13 Mr. Ebersole.

14 (Slide,)

‘ 15 This slide shows a number of existing review

16 efforts or programs that could be considered elements of the

17 kind of omnibus task that is being recommended by the

18 Lessons Learned Task rForce. It remains for the NRC to

1Y implement such a task.

20 PRGE. KERQt Mr. Check, what is mearnt by consequential

21 system?

22 MR. CHECK: That's what we are callina this.

23 Figh enery line break creatiny an environment which in consequence
. 24 results in a spurious control system.

25

1429 020
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gsha3wW | MR. CHECK: [’/m sure that we could come up with a
‘ 2 betier title.

3 PROF. KERRt [ didn’t mean to criticize the
' 4 title., [ just wanted to ungerstand it.

5 MR. CHECK: I'm not nuts about it.

o The last item on the chronology was the industry meeting.

7 We met with the industry yesterday, representatives of

8 the incustry yesterday to explore a new way to accomplish a

Y task such as this.

10 (Slide.)

1 This is all so new, it hasn’t even been typed. We

12 proposed for consideration a scheme for involving the

13 industry early in the planning ana design and the resolution
. 14 of this issue.

£ The central feature of this scheme is a steering

16 commi ttee of mid to senior level NRC and industry

17 representatives which duvvelops the task action plan and

e establishes the schedule and thereafter, overseas

1y performance.

20 Other responsibilities would include developing review or

21 problem=-solving methodology and developing acceptance

22 criteria.

23 Ihe NRC hopes to gain by this an equivalent or superiocr
‘ 24 safety product at less cost to the taxpayer. Industry, I

25 think, should profit by helping to confine regulatory



76 03 02 332

gshBn | recuests and requirements to true safety matters.
‘ 2 [hat’s all | have to s3y, Mr. Chairman.
3 UR. CARBON: Fine.
‘ < MR. EBERSOLEs One quick question. [ notice in
5 this flood of literature we get, there’s occasional
o] reference to the potential in this aspect of
7 overpressurizing the PWR containments as a result, for
8 instance, of continual run on the main feedwater after
v

a main feedline break.

10 I really would like to suggest that you look at these large

8 potential result-type accidents as a first-stage look due to

12 the gross consequence of this.
13 My impression is that there may be a growing concern
. 14 about containment inadequacy against some of the system
15 failures.
16 DR. CARBON$ Any other questions? Harold?
17 MR. ETHERINGTONs Is there any concern about jet
18 action, or is it just the atmosphere?
19 MR. CHECK: [It’s all environmental effects,
20 including jet impingement on wires or other components.
21 MR. ETHERINGTON: And do you expect the controlled
22 instrumentation to retain its integrity until it’s performed

23 its function and then you don’t care beyond that?
24 Is that right?

25 MR. CHECKs Well, if it must perform in a good
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way ==

MR. ETHERINGTON: A gooa way, of course.

MR. CHECK®: Then, of course, there would have to
be appropriate environmental qualification of the
equipment, Some of the assumption, in our judgment thus far,
has been that things don’t fail catastrophically. We have
been looking at this perhaps more mechanisticaliy than we
would if we were doing an FSAR design review.

Ne’re dealing with the world as we find it and we are
trying to give it the benefit of reality.

MR. RAYs 1Is it possible that you might schedule
scme tests of those components of control and see what it
takes to destroy them, make them inoperative?

MR. CHECK: Yes, that’s ~ertainly the kind of
thing that may happen.

DR. CARBON: Fine. Thank you, Mr. Check.

Let’s then move on to Mike’s report.

MR. BENUDERs Let’s pick up on 6. This first
section deals with design basis accidents. At one time, I
thought it should have been -- we might talk about sacietal
risks, too, but I think I am going to read what it says
about design basis accidents and suggest that that be what
the subject matter ought to be in this particular section.

The NRC adopted the regulatory safety requirements of the

AEC as a starting point for its admninistration. Design

| A29
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basis accidents are the foundation for these regulatory
requirements.

The accident conditions assumed for containment purposes
include the release of very large amounts of fission
products and gaseous and particulate forms, whose escape
from the contained plant volume must be controlled.

The radionuclide release is cerived from core melting
experiments. But containment design is based on the
assumption that core cooling is maintained, and thus, that
no fuel melting will occur.

The reactor safety studies, WASH=1400, shows that the
probabilities of accidents involving core melting without
agequate core cooling were high enough to deserve attention.

Prior to the reactor safety study, the ACRS had for many
yearsS urged the nuclear industry to look beyond the design
basis accident for circumstances that might warrant
mitigation treatment by design.

More recently, the floating nuclear plant had been
required in response to environmental impact evaluations to
provide features permitting the consequence: of a core melt.

The foregoing suggests a need to re-examine the design
basis accident used for safety evaluation pu. poses. The NRC
evaluates the consequerces of design basis accidents under
conditions where engineered safety features are provided to

cope with the accidents,
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[he approach has been described as defense in-depth. It
presumes that the plants are well engineered, that some
things will go wrong in spite of good engineering, but
normal engineering practice for nuclear power plants would
provide for such normal contingencies.

For very unusual events, there ic a second line of
protection — engineered safety features intended to keep
unusual accidents within public safety consequence limits.,

The severity of the accident under which engineered
safeguards must function is arbitrarily established by the
design basis.

The severity of the design basis accident is one of the
crucial technological issues. Should core melt be assumed
and if so, how completely? If not, is the core damage
experienced at TMI 2 the appropriate basis for establishing
containment ieak tightness?

Did the escape of hydrogen from the TMI 2 reactor vessel
as a 'esult of zirconium-water reactions indicate that
hydrogen combustion effects had been underestimated? Were
assumptions concerning containment integrity as a design
basis well founded?

The technical basis for the accident assumptions involve
the most complicated logic intended to bound the potential
accident circumstances. The logic does not always involve

totally consistent assumptions.
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The one possibility for establishing severity levels was
to use the probabilistic accident consequence analysis
approach as was done in the reactor s ‘ety study.
Quantitative safety goals would be needed to use this
approach and they would have to account for very low
probability events where actual statistical experience is
weak.

The method would have to include consideration of both
consequence uncertainty and engineering reliability
questions involving applications where little experience
exists.

In spite of these limitations, this approach appears to
have the best opportunity for displaying the appropriateness
of the NRC’s regulatory requirements to the knowledgeable
public.

The risks associated with these goals would be compared
with other known societal risks. Recognizing, however, that
probabilitic methodology is slow to evolve and will include
much subijective judgment, it appears necessary for the
immediate future to continue the current policy of
specifying arbitrary accidents as a basis for regulation.

The NRC clearly has an obligation to assign requirements
in accord with its views of public risk. [t should be able
to show the public and the regulated industry how these

requirements are established and clarify the reasons for
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inconsistencies when they appear.

A more conservative position assigned to one particular
installation or one area as opposed to all the rest makes
all the others suspect.,

A major contribution to publ'ic acceptance of the
regulatory process would bte to clarify how the constantly
changing regulatory nosition, whether more or less
conservative, are founded and how they compare with other
societal risks.

PROF. KERR. 1s there any significance of
clarifying?

MR. BENDER®: [ guess the thougnt I had In mind was
tnat we’ve ¢ot some design basis accidents and nowhere have
[ been able to find anything that says wny those were
selected.

PROF. KERRs Well, -~larify the reasons for having
chosen a particular design basis accident.

MR. BENDER:* Yes.,

PROF. KERRs (kay.

MR. BENDERt Fine. ind maybe that ought to be
developed more clearly. This thing says, look at the design
basis accidents again and even though we could use
probabilistic analysis, it’s going to take a while to get

there.

DR. OKRENTt A couple of quasi-editorial kinds of
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things.

On page 6-2, where you talk about prior to t'e
application study, ACRS since 1966 has urged the AEC, the
NRC, ana the nuclear industry. That’s when it all began.

And if you wanted to, you could say that the floating
nuclear plant thing is in response to ACRS concerns. But
that’s not a very major point.

And on page 6-4, when you talk about, at the end of the
first paragaph, you say, in spite of the limitations, the
approacn appears to have the best opportunity for displaying
the appropriateness. [ would say for examining t
approriateness.

Mk. BENDER® Okay.

DR. OKRENTs [ would like to <cue to a substantive
point. What isr.’t in here is whether the design basis
accidents should be changed.

It is sort of hinted at a little bit and sort of hinted
about a little bit in the next section.

[ was wondering what your intent was, your thoughts, or
however you want to put it?

MR. BENDER: [ guess Max had a fairly strong
recommendation on this. My thought was that we probably
need to make some jucyment about whether it should be., But
what it should be changed to was hard to say.

And the thought [ was trying to convey was that the first

142G D2

| & L /



76 03 0¥

gshBW

w N

»

10

12
13
14
15
1o
17
18
1y
20
21

22
23
24
25

339
thing to do was to try to figure out whether it should be
changed and if so, to what extent. B3i't not to say right now
that it must be changed because [ really don’t know whether
it should be changed or not.

That’s my personal judgment.

Right now it’s an accigdent that involves a substantial
release of radionuclides., As a matter of fact, it really is
just about the TMI 2 accident right now,

That’s about what the design basis is. And wnether you
ought to have something that goes beyond that or not, I
don’t know. For the purpose of designing
containment and engineered safety features, what woula be
accomplished by going beyond that, I’m not sure about,

[ don’t Kknow what we mean when we say we would go beyond
it.

That’s what [’m talking about.

MR. RAYt® [s there a staff effort underway
examining whether or not they should be changed?

MR. BENDERt [ think they’re thinking about it,
but I think they’re in the same dilemma [ am.

DR. OKRENTs The title of this section =--

MR. BENDERt The title is bad.

DR. OXKRENTs Yes. Because in fact, you don’t
really =

MR. BENDERs | was going to do something else,

gy iy
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Dave, when [ started out and [ threw a lot of it away. |
just wanted to make it design basis accidents,

MR. RAY: [s it possible that you wouldn’t have to
have a decision incorporated in this memorandum as to
whether or not it xhould be changed but simply indicate that
a study must be undertaken in this area?

MR. BENDER+ [ think that this is the point that
Dave is getting at. How should we go about saying that,
though? [ wouldn’t argue that it may need to be changea. I
just don’t know how to say that we really want a change or
how you can decide.

PROF. KERRt Well, a position in that direction
would be to say that since a particuiar set of design basis
accidents now used have been used for at least a decade, |
guess, that ane should re-~examine to see if the experience
since the early adoption would still indicate that those are
appropriate.

MR. BENDERt Well, we could take that tac.

PROF., KERRt That is a very mild beginning. Maybe
not going far enough.

DR. OKRENT: [ would say it was all right for two
years ago.

PROF KERRt® Well, unless we know or unless we can
concluage that some reasonable amount of discussion, to what

design basis accident one should shift, it seems to me what

—
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we’d have to say is that we have some misgivings about the
present set and we think that the question ought to be
looked at carefully.

MR. EBERSOLEs May | suggest a sentence to be put
in here along this line?

Uesign basis consequences, and even risk consequences,
can be obtained without the necessity of having spontanecus
quenchfajlures. [ think that’s important. That’s what
happened in TMI.

MR, BENDERt That’s one kind of design basis
accident,

MR. EBERSOLEs But it’s not considered that. [t’s
not a gesign basis accident now,

DR. MOELLERs It seems to me that we also shouid
take into the equation or insert the fact that a facility
designed to handle a given design basis accident won’t
necessarily not handle oneof a different size, an accident
of a different size.

Am I making myself clear?

DR. SHEWMON: I[f I ungerstand your double
negative, you’re saying tnat ycu think the gesign basis
accident provides a good umbrella?

DR. MOELLERt Yes, it provides some umbrella. [
don’t know if {t’s good.

MR. EBERSOLEs But it beclouds =—
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DR. MOELLERt* Whether it’s adequate, [ don’t
know., But it certainly provides an umbrella. We should
Keep that in ming.

MR. EBERSOLZ: What it doesn’t do, however, is
reveal the causal potential for having the design basis
accigent, It relegates it to the concept of spontaneous
pipe failure, which is low, the probability.

It doesn’t need to be that.
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g ShidMM | MR. BeNUER: I think that's only one thing covered in
‘ 2 design pbasis accidents, spontaneous pipe falure. It's one of
3 the mechanisms used to determine accident conseguences.
‘ - V [ think others are intferred by the design basis accident.
> PROF. KERR® [t seems to me, Jess, the present design
o]

philosophy assumes the proability of spontaneous pipe failure is

7 one. And given that probability one has to be able to live with it.

3 So it coesn’t assume that the prooability is low.
Y MR. EBERSOLE: That’s true.
10 DR. CARBON: [ want to clarify a point. [ did not

I make a recommendation to change from the DBA. [ urge

12 studies, but not changirig the UBA.
13 MR. BENDER: | apologize for the
. 14 misinterpretation,
15 DR. CARBON® Okay.
lo DR. OKRENT: [ am not at the moment trying to
17 propose a4 committee recommendation or an individual position
18 that sort of goes to the end or that we know what to do.
1y But [ do think that this is an area where, in fact, as
20 part of writing this, we should come up with some
21 recommendations.
22 In my mind, [ would say that [ have two categoriess
23 First, they are the existing reactors that you have to think
24 about, and [ suppose that means operating and under
' 25 constructions and then reactors under construction th..t have
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not yet begun, where you might again try tc subdivide it
into twc parts.

For the existing reactors, it would seem to me a
constructive step would be, one, to do a risk profile on
them, which you might call a WASH-1400 study, at least with
regard to which seemed to be the more probable sources of
serious accident, but not necessarily, Jjust assuming the
same sequences of WASH=1400, because that won’t get you the
right answer, necessarily.

In any event, getting some kind of risk profile this way
and also, looking at what measures, either preventative or
mitigative, would change this. What do these measures cost?
What additional risks might they introduce? And then
somehow, and this would involve policy considerations, it
wouldn’t be strictly, I think, to arrive at some kind of
judgment, whether the features that have been provided in
response Lo the existing design basis accidents remain
adequate or changes are appropriate.

Ne heard from Harold Denton yesterday that for other
reasons, namely the concern about the ability to evacu2te
out to 10 miles, they are thinking down this line in the
mitigative end for design at Indian Point.

But it’s the kind of thing, I think, that one could
recommend or consider recommending as a step for trying to

make a rational decision.
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In other words, one can look to see what is your best
judgment now about contributors to the probability of an
accident, in these things here or for mit-.gated features.

Actually, you may not do radically di‘ferent things for a
new design, except in new designs, from the beginning you
can look at how it’s laid out to see whether you
unnecessarily introduced unreliabilities. Considering the
feedwater system, you might just as easily may h¢ve made
that more reliable or maybe with not much effort, provided
the ability to ride out a loss of all power for 20 hours
instead of one hour, and so forth.

You know, when you think about some of these things, you
can make relatively simple changes from the point of view of
overall cost or complexity that provide certain abilities.

[ think it’s worth the committee’s thinking about whether
it wants to consider this kind of recommendation. That’s
scrt of in my mind not saying, here are other design basis.

In my mind 1t’s saying, let’s look at what seemed to be
the probable source of accidents and seeing, are there
things that one can do to reduce these? And also, are there
features we thi~* cin mitigate accidents in a meaningful way
and at least develop the information?

Now ! think that that recommendation is going to be made
by somebody else, whether we make it or not myself, or a

policy may be adopted.

W
o
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gshMMiM ] [ really think the committee may want to recommend it.
‘ 2 MR. SENDERs [ had couvered a little bit of the
3 mitigation business in the discussion on siting. Maybe it
‘ 4 should have been put in there.
- DR. OKRENTs In fact, the ideas are suggested in
6 what you have written, but it doesn’t come through as an
7 actual recommendation. But you have suggested much of what
8 [’ve said.
v MR. BENDERt Let me ask whether we can take this
10 approach in order to have something that represents a
1l closure position on this section.
12 Did I follow the thought that Dade offered that since
13 TMI 2 came very close to design basis conditions, that
. 14 perhaps =-- probably there shculd be an examnination to see
15 wrether the umbrellas should be brought to deal with other
16 kinds of contingencies?
17 Would that be an overstatement or an understatement?
18 PROF. KERRt [ didn”’t hear him say that, but maybe
1y you dia.
20 MR. BENDER: Maybe I didn’/t hear him say that.
21 DR. MOELLER: I think that says == I thinx that’s
22 a worthwnile statement,
23 PROF. KERRt VYeu think you should have said that even if
24 you didn't? Dave, I thought you were saying

25 something that really didn’t have much to dc with de.ign
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basis accidentss rather, you were saying that we ought to
look at existing plants to see what the risk profile is to
see if there are some obvious things that one can do to
ed._¢ t.. risk. And one ought to look at new piants to see
if¥ similar changes that are perhaps easier to initiate could
~2 introduced.

DR. OKRENTs [In effect -- no, that’s what [ said.
[’m in effect saying that the design basis accidents that we
currently have been using, or have been used in the recent
past, aon’t of themselves automatically provide
inadequate -

PROF. KERRs [ would interpret that approach to be
a rather significant departure from the design basis
accident approach.

CR. OKRENT: YeS.eees

DP. CARBON:  pould you finish your sentence before
Bill interrupted there? You said that you don’t feel the
design basis accident necessarily what?

DR. OKRENT: Provides an adequate protection
to public health and safety.

That’s an understatement of what [ think.

DR. CARBON: [ would like to support this quite
strongly. [ tried to say in that write-up there not that we
should do away with the design baisis accident, design beyond

Class 8, necessarily, but that we certainly ought to look at

~a N1
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and study and explore beyond Class 8 to know what can
happen, might happen, what kinds of changes we might easily
and readily make which would appreciably increase safety at
low cost and/or just to know what we may get into in some of
these accidents.

[ don’t think we shoula have been caught with our pants
down at Three Mile [sland, and we were,

MR. EBERSOLEt When you say "beyond Class 8," are
you thinking in the context of worse consequences?

DR. CARBONs [’m really speaking in the context
of what we get into when we have partial, when we have
cladding melt, core melt. Not necessarily consequences, no.

MR. EBERSOLE: [ think the critical thing is not
maybe the worst cornsequences, although they can be worse,
but rather, the different routes by which these same effects
can be produced.

DR. CARBON® The routes, the kinds of things that
lead us into questions about are there steam explosions, was
there a hydrogen problem?

MR. EBERSOLEt You know, the innocent beginnings
with the terrible, ultimate conseguence.

DR. CARBONs Bill?

PROF. KERR® It’s hard to be against additional

. study, and [’m not sure [ am.

I think the study of existing plants and the conclusions

14729 039
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that one reaches would have to be balanced against two
difficulties that appear to me to be very important,

One is a concern | have about backfitting existing
plants. | don’t know how to evaluate the ..crease in safety
that comes fronm backfitting. I am sure it is significant.

Anything you do to try to go in and change an existing
system is just very likely to foul things up. It also may
improve things. But I don’t know how to evaluate. You can
do the paper studies and convince yourself that you would
have a decreased risk, but [ don’t know how to do the study
that describes the damage done by workmen and other people
to an old system which is critical to a new system.

It doesn’t mean that you don’t do it. But I think not a
sufficient amount of attention has been given to this in the
backfitting problem. Maybe implicitly it has.

The second difficulty is one with which we are beginning
Lo wrestle with already, and that is having the risk
numbers, how you decide how far you go? Do you conclude
that all existing plants are too risky and therefore, we
have got to reduce the risk? And S0 anything we sort of
start with those jitems of increasing reduction and work down
until we run out of resources?

Or do we, in endorsing this approactk, attempt to set a

risk basis, or do we take a, what is it, not an ALARA, but

What was the thing that was coined yesterday, AGARA?
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gshMMM | That strikes me =- we are going to have to doc explicitly
‘ 2 or implicitly if the study has any significance. Otherwise,

3 we just study and find out where the risks are, but we don’t
. 4 know what to do about them.
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DR. OKRENTt I think we are always taking an AGARA
approach, as it were. If you make no changes, you decids
that what you now have is as gooc as is reasonaoly
achievable, because anything bayond this is not worthwhile.
And I certainly am not in favor of trying to make every
plant that’s pbuilt the same as a plant [ would pbuild., I
think that’s not the central zpproach., I think there ara
two or more advantajes, major advantagas, to trying to look
at 2xisting plants to see wnere you think there may be w2ak
spots. By that, I mean potantially high probability sources
of problenms,

In the first place, some of them you may not have
known about and they may be really not all that Hard to
rem2dy rathar quickly. They will also bear on your
operating experiencz, on how you interpret operating
axparience and so forth.

I think that kind of study is worth recommending
[ think it’s goiny to be done. As I say, it’s starting to
be aone, in fact, the staff is doiny it. Right now they
nav: been dding a systematic evaluation projram, not in
thos: terms. This is sort of what bothers m2 a little pit.
[hey are looking at =-- expending a lot of affort and they’ra
looking at these plants in what I will call the
old=fashion2d fremework.

As part of that, one co' 1d be doing this other

179 N47
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kind of look instead. What is goinj to happen, propably, it
will be dons sequantially or as two separate thinas. But
yet, the things they arrive at by their currant look, in
their systematic way, they may or may not pick up things
which are 7f as much interest, let’s say, as you would get
by an event tréee kind of look at these plants.

D2. SHEWMONT I don’t like what I’m hearing, I
think. We naven’t 3ot more than half way through the
currant safsty evaluation program, or whatevar it is we hav?
for older r:actors, and now you’rz suggestinjy that we hurry
up, tell th2m to hurry up with that so they can start off
with yet another on2 which uses different aoproz h2s == and
do it all ors2r ajzain? '

D. OKRENTT No, what I’m saying is I think that’s
whai’s going to nappen, is that thay’re going to do it ==

DR« SHEAMONt So that we might as wefrivlrry us
and get in front of the cow because we’re their leader ==
pardan m2, finish your sent2nce. \ ~

D?. OKRENT: I211 try. #What I said wast the
existing systematic evaluation projram is not being don2
usiny an apjsroach like, for example, th2y are going through
at Jrystal liver, looking at different possible contributors
to risk and so forta. I think mors and more, if not all the
plants, in {fact, are going to get a look at their systems

like was done for the auxiliary feeudwatar systens. But it

s AT
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will be con2 system=by=systam or plant=-oy=plant, or ooth. I

don’t know aoout that, but [ have little doubt that that’s
tne trend.

PROF., KZRAt Dave, [ don’t think [ disagree with
what you suj3est. [ am sugzesting tnat, I think what you
nave come u. with isn’t comdlet2 unless you decide wnat
you’re goin3 to Jdo with it. You know, it’s a2 start, out at
som: point, you k10w, we can look at th2 auxiliary feadwater
systam and z9nclude that out of 100 there is one that’s mor=2
ralizole than all ths others. 350 maybe ther2’s one that’s
100 times as raliaole as all the otners, and we hava sort of
got the feeling that probably that asne sught to De
2liminated.

Taat doesn’t really tell one, however, now mucn
Ane nas contributad to the r2liaocility of the total power
plant or to the raduction of risk, unless I know something
aoout the way in which auxiliary feedwater systams
cont-ioute to overall risk. +de hava a feeling that they ar2
pad pecausa o»f TMI and we had a gut feeling, I think, that
it was oad, aven oefore that because you certainly don’t
want somethingy that you are depending on in an emergency to
oe axtremely unreliaole.

gut if we’re going to do this in a systematic way,
[ think we nave to look at thes2 systems in the context »f

what they contriobute to the total plant ris<. And I havan’t
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seen anytnhing that necessarily demonstrates what the svsten

2 contributas to the total plant risk yet. Rather, w2 ars

. 3 ¢anzantrating on auxiliary feedwatar systems. [ don’t tnink
4 that’s all oads we Jo the same sort of thing with diesel
2 systams. W#2’ve jot a3 nice criterinsn for th2 reliapility of
) dies2ls to start, in the context in «+hich we don’t really
/ hava a raguirement for what the reliability of the 2mergancy
3 Qowar systen should oe,
y N¥21l, you’re more aware of these 2xamples than [
10 am. So I’m saving, it has to pe emoeddad in some sort of -=

1 J3. OKRENT: That’s why [ said larger profile.

12 Ui, BENJER®t [ would lik2 to suggsst this: as

13 this thing is writtan, it says when we Jet it we oujht to
‘ 14 use che r‘st: methodology, but we don’¢ have it rignt now.

15 And [ think that’s somewhat svident oy the discussion.

13 4R. EBZRS0OLE: Don’t we have it in & relativistic

1 sense, thougn, and usefully so?

13 M. BENDERt I don’t Xnow how useful it is for
17 making judgments.
fach M. Z=BERSOLEs [I’m talking now in a purely
2l relative way.
22 4. BENDERt Relative means you can decid2 whether
23 X is better than Y. [ think you can do some of that.
‘ 24 MR. EBERSOLEs That”’s important.
2> MR. BENOERt But it won’t help you very much in
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det2rmining whether you should decide to design the
angineered safaty features on the oasis of the cor2 being
meltad down in the containmant, as oopos2d to the core 02ing
-=- gitting in a coolable configuration.

MR, EBERSOLEs I think you start with the lattar,
in the "pravent" logic.

43. BENDERt That’s the kind of taing I am tryins
to astaolisn now. T[he design basis says you can maintain
the core in a coolaole form, and that you can proviags safety
features that will assure that, and that the containment
#ill hold in the radionuclides. Now, how we get thare
involves a Lot of things. 3ome of them hava to do with now
long we hava amerjency power, and some thinjys hava to do
with whether we can nave auxiliar, feedwater supply if tn2
orimary feegwater disappears.

But still, those are impl2menting things
associated with just keeping the core in a coolable form,
veing able to get some cooling to it. Now, my question 1is
reallyt ars we satisfied to say the design basis should
stay where it is, as a coolable cor2 that 1is contained oy
the secondary containment davice or primary containment
devize around it? That’s tne kind of questions beina as<ed
rignt now, [ think.

MR, EBERSOLEs [It’s not first design opasis,

thoujgh, is a3 reasonable cost to never lat tne core oe
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aameaqed?

41. BENJERs That’s a reasonaole nojectivz, on2
#hiza we all want and everyoody is strivinjy to Jet, some
De00le with oetter judgment tnan othars, J2sse, but
averybody (s trying that.

D2. CA33004% Uoesn’t the <asmussen study say
som2thing aopout that, and doasn’t it say the chances for
zore meltdown or non=conolable geometry are relatively
prooaole?

PROF. KER4% Wnhat does relatively orooaole mean?
Relative to what?

J3. CARB0ONs Something tnhat’s coing to occur
occasionally.

3. BENDER$ They pregict core melting. dhat
aonut one in every 10,000 raactor ysars, is that th2 numoer?

JR. LAWROASKIs 20,000.

DR. CARBONs 10=to=*he=~minus=four.

42, BENDER®t That doesn’t necessarily mean
anytning more than tnhat som2 of the fuel melted, dut it
didn’t necessarily mean that you couldn’t cnol the core
aftar it melted. And consequently the oremises might De,
nevar be any different if you have some core meltin3 than if
you do.

M{. EBZRSOLEs By the way, [’d like to get a

clarification on the melting problem. W#e talk about fuel
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melting, whan we ougnt to distinguisnh Datween claa failure
and fuel melting, becauss clad failure is not necessarily
fuel meltinj. [ Jdon’t guess TUI nas had any fuel melting.
43, BENOERs [ do, in fact, differentiate oetwesan
them. [ @on’t know whether TMI has fuel melting or not.

S5om2 p2o2la say it nas ana some say it nasn’t.

‘3. EBEISOLE* Anyway, it’s an important
Jiffarence. Clad m2lting is not 20oing to propagate tarougn
the containment, Jrmoaodly.

Y. BENDER®* The only thing that will pernit
ornragation taroujn the containment is uncoolaole fuel
sitting in ta2 oottom of tha reactar of th2 containmant.

U2, EBERSOLEs That’s the top side. Pellets. |

1., BENDER®: «her2: the nh22t has to pe aissipataa
taroauch.

M2 . EBZRSOLE: Rignt.

MR. BENDERt The point [’m trying to estaolish now
is whether w2’re satisfiec to let the staff develoo 3 design
pasis and say that its engineered safeguards are designed to
Jeal with tne event where the cores (s coolaole.

ORe OKIIENT: Well, the staff is daparting from
that design pasis.

MR. BENUERt [ know that. That’s exactly why [ am
pusning the point right now.

Df. SHEAMONS The evidence we have of staff design
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deviating from that is the fact that they ares willing to
tal¢ about core malts again yesteraay?

OR. OKRENT: It’s in tha long=term lessons learnea
final report, or whatever you want to call it. They
recommend rulemaking for suostantial amounts of hydrogen
builaup and for filter ventad containment and other measures
that relate to accidents involving large=scale or full core
melt.

Oi. SHEWMONS T'arje amount of hydrogen buildup
doesn’t require cors melt.

D3. OKRENT®* But [ said ooth of those ar2 in the
recommendatione.

DR. CARBONS You’re talking aoout ~NP.

DR, SHENMONt [I’m not talking about FNP.

Di. CARBONs No, no, the staff is. Also, core
ladlas at Zion, Indian Point.

DR. OKRENT: In fact, they’re tal<ing aoout
implamenting these tnings on Indian Point and Zion long
pefoare the =— or the possibility of it, not about
implamenting, but they’re starting to study it we l before
they woula jet into rulemaking in a jenaral way.

JR. CARBONt [ think our past practice of sort of
just drawing the curtain at the Class 8 accident ang
refusing to look at, think aocout and study anything having

to do with cors melt is totally wron3j. [ personally believs
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thac. And [ think that that policy is wnat caused 2ll tne
ruccus at Three 4ile Island.

If we had peen pra2parad to handles the nhyarogen
proolem witnout scaring people out of their wits, and had
had answers to the steam aexslosion oroblem without scaring
peodle, there wouldn’t have Deen any serious sort of thing
at Tdl.

Di. SHEAMONS 4hat scarsd them was the staff not
inowing how hydrngen 3ot recombined. That wasn’t a matter
of the nation’s lack of understandings it was th2ir own
staff peopla opening their mouth.

DR. CAR30Ns That they haan/t lookad at it.

JR. SHEWMONs Ouvaer peorle in the country

khéw it. 1he staff never heéded in the risht
dire:tibn;

03. CARBONs But the staff hadn”’t.

DR. SHEWMONS The res2arch progran ought to be to
aducate the staff before thay open their mouth,

YR. BENDERs: [ guiss [ would have to say R03er
Mattson hadn’t thought about it, Vic St2llo had. [hey nad
thought about the same length of tims, out they had come to
adiffarent conclusions.

DR. CARBONs (Gkay, but somebedy should have
studied this thing anead of time so that people didn’t get

caught by surprise. But people got caught Dy surprise and
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they shouldn’t have Deen,

PAOF. =Rt Well, it would be nice if w2 could
ensure that nobody 2ver got caught oy surprise, but [ qu2ss
[#n not that sanjuine about the future. Hal Lewis jointad
sut, I thin< it was yesterday, that the Rasmussen study
oreaictec a [hree Mile Island type accidant aocout once every
500 reactor years, and that’s sort of what we got. 30 it
wasn’t really lack of study or lack of %nowldge that caused
the cifficulty.

Do CARBONG To a considarable extent it was.
People weran’t prepared for it. Th2y hadn’t thought about
it.

PROF. KZRRt [t wasn’t oecause the situation
nadn’t peen studied, Ms ., it had veen studied very
carafully.

DR. CARBON:t By wnhnom? Who expected hvdrozen?

PR0F., KERRs If p2ople Jian’t expect it, they just
naan’t looka2d at the results of that study.

DR. CARBONt They must not have.

DR. SHEAMON: Max, what scared people was the
staff announcing that there was a probapility of hyarogen
inside the pressure -essel exploding. That’s physical
nonsanse., cverybody who looked seriously at it since the
first water reactor knew better than that.

DR. CARBONs Yes, but all [’m sayinj is that our
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surrant staff peools, when that hydrogen shiwed ud 1t cauant
them by surarise. They hadn’t thouznt throudh, Nill this
axplode or won’t it explode? You may hava, out thay
nadn’t. And not naving anticipated it, not naving thougnht
about it, Aot having had answers to it, they came out with
som2 ridiculnus statements and as y2u S3Y, scared high nell
out of peopl2.

MR. EBESRSOLESs Anhy were tney ridiculous? In fact,
if just nydragen was there ther: was a 3pixz, wasn’t there?

JR. SHEAMON® In the containient.

MR. EBERSOLE: That was in the containment. [Ihat
spik2 could have oeen of a naturs to Dlow tne containment -
it would have to oe out in the containment. [t would have
to pbe released to a point wnere it could explode because o f
the Jresancs of sxy3en, but then, it could have produceg 3
spi¢2 which == in particular in the case of these 12 psi
containmants == could’ve absolutely olown it.

I really don’t think the 2vacuation instruction
was all that much out of order.

DR. SIES3t Basad on the wrong r2asons.

MR. EBERSOLE® Yes, that’s all.
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My point was the staff should have gone through some
areas like this, looked at this, had some areas like this,
prepared their answers ahead of time.

PROF. KERR: You're sort ot say.Nng instead of a
design basis accident the staff should study every pos3sible
accident including ones we haven't thought of. If one is not
going to be surprised, one is going to have to study every
possible accident that can occur.

DR. CARBON: No, I think you go at it from
the standpoint of assuming part;al core degradation, some more

—

.I . 5
core degradation. Worse, I don't knd&?&nw vo1 get there.
.‘ ‘l‘ b

MR. LEWIS: One tagng you can ¢o., :housh, which
boutf y
many people have said -- of ‘course you can't study every
possible accident. You wouldn't want to. But what you can

do is start at the top E'Am maligned Rasmussen list and go

3,
-

down them one at a time and make yourself-sufficiently
educated that you won't be surprised if Rasmussen is right
and the relative ranking, let alone the absclute numbers,
even with you know 30 percent OT 50 percent exceptions in
which they are dramatically wrong, then doing that for the
top 50 accidents is going to give you a reasonable assurance
that you w~on't be surprised by the next accident. That's a
way of doing it.

PROF. KERR: But that's already been done.

MR. LEWIS: I don't think it has.
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sls-2 PROF. KERR: I me:n the study is there. People have

looked at it in enough detail.

2\
3; MR. LEWIS: But they are jun shy about taking it
. ” seriously now for reasons we needn't discuss.
5? PROF. KERR: But now you are back tc the Kemeny | =
6‘ Commission recommendations which is that the attitudes have
’| to be changed. We aren't really asking for additional stvdies,
Bi we're asking for different attitudes.
9| DR. MARK: The problem here seems to be really more
10 | fundamental than what you are saying. It is impossible to
" think of anyone knowing enough and certainly not many people
‘2: knowing enough so that they may nct be surprised by something
‘ 13 to which they haven't given much attention. what you've got
“% to hope for and which might even be manageable is either to
‘5} persuade people or have such people that they are unwilling
lcw to give opinions about things of which they know they haven't
17& thought. And unless you have that you are always going to
,ai have goofy opinions appearing.
,94 DR. CARBON: _  But let's think about some of
20: these.
2]; DR. MARK: Think as much as you can. You will still
‘ 22{ be surprised. You ought to recognize what you know and what
23i~you don't know and only talk about the things of which you
. 24! know you've got a basis for talking. And unless you have that
Ace-Federal Reporters, Inc.
25 || you are always going to have somebody saying something wrong.
1429 058
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DR. CARBON: Paul?

DR. SHEWMON: Let 12 come back to Mike's point about
coolable geometry. I guess the thing I would hope would come
out of this staff study, or whatever, is some reasonably
careful thought be given to getting the first fuel melting
someplace in the core, the molten core at the bottom of the
pressure vessel.

For example, whether Pigford's comment == sorry, the
staff of the Kemeny Commission saying indeed they couldn't
get the core disassembled and down  §

I am particularly concerned or interested in the possi-
bility in the modes of iransition between the first bit of
fuel melting someplace in the core and this transforming to
what is ~ften assumed of as a core melt which is, gee whiz,
we can't ~hink of how it got there, maybe, but let's assume it
is down there as an uncoolable mass and then see what happens.
That's certainly worse than what other possibilities you might
come up with.

This offense may intellectually vary substantially. I
think the Germans have done a much better approach at this than
we have. They have at least consider=d it and apparently the
Kemeny Commission staff looked at it. And if we get into
this I guess the only thing I would urge is that a fair amount
of work be done on the possibilities and probabilities of that

transition instead of what I look upon as a cop-out to go to

~J

J

1429 055
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this uncoolable mass and talk about it migrating towards
China.

DR. OKRENT: Actually, the metnods for calculating
the pathway of the fuel, assuming you lose an ability to
cool it where it originally was, were developed in the U.S.
before thay were developed in Germany.

DR. SHEWMON: My point was when the first bit of
fnel melts to the core =-- now, once you can't coeol it, I grant
you are headed downhill on grease skids, but that is a big
assumption from where I started.

DR. OKRENT: But there are some events where you
lose your ability to take the heat away. Now, if you are
going to say let's not consider any events where you lose
your ability to take the heat away, you've got a situation
where you wen't be able to take the heat away. I agree.

DR. SHEWMON: The most recent cop-out is ATWS. If
we yield any part of the core we a3sume a meltdown. That was
the staff's best effort. And there is a long way between
yielding the highest best part of the pressure veseel and
melting a whole core I would argue.

MR. BENDER: Mr. Crairman, what I would like to

pose to the Committee that I do with this section is to just

make the point that the present design basis wi.ich is =»
core melting with containment will probably continue to be

used as a basis for design. But both the probabilistic

1 g )€ -\‘['_.‘/\

Y
P & L J
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sliii 12 analysis and some broader sverview of other accid2nts probably
| should be continued in oraer to get a better understanding of
what the potential risks are from using the current design
4 | basis.
5 Now, that sounds like sort of copping out, but right now
5: I don't see how I can say much more than that. We are still
7 | working on the basis that we expect to keep the core cool. Now,

3| in the event of a serious accident, TMI 2 notwithstanding,

9 | that the engineered safoty features should be designed with

10 | that thought in mind.

{

1 | Now, there is a question about whether the survivability

12| of the engineered safety features should be evaluated beyond

. 13/ that point. And I don't know whether that has come out of

|
14| this discussion.

15 | DK. OKRENT: . don't agree that we are working on

161 the basis that you have described. I think that was the

17 . basis, but I think the staff is moving away from the basis. If

18 the Committee wants to stay with it, I suppose it can, but it

19 | is going to be lef. behind. I am not myself prepared to say

20 | that that's going to be the case.

21 | MR. BENDER: We don't know where the staff has

o .

23/ as nearly as I can tell with nct knowing as Bill pointed out,

‘ j
i
1

24 |
Ace-Federal Feporters Inc.
\ \ = 7

25|l existing plants wouldn't do more harm than good. \(1)(7 3
4 L :

gone. They are going off helter-skelter in a lot of directions

I think rightly, whether the changes that might be made in
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DR. OKRENT: It might. But we can use that argument
to say don't look because it might, but that's not what Bill
did. But I am saying that it can be turned around that way.

I think the handwriting is on the wall. People are going to try
to do more to prevent these things and there's going to be a

lot of effort. But they are also going to try to do things

to mitigate them as they see that there are ways to do it.

DR. CARBON: Dade?

DR. MOELLER: I thought we were beginning to zero
in on the following conclusion or statement. That is, that the
design basis approach, accident approach, does provide an
umbrella, but we do not consider that umbrella broad enough
particularly at the top end. In other words, we do not consider
that the DBA as currently envisioned provides an adequate
basis for the design of plants that provides sufficient
protection to the health and safety of the public and it needs
to be expanded. And I think that's what we have to say.

DR. CARBON: I don't believe that the DBA is
adequate. To go back to Jesse, you were talking about =--

T assume that you would defihe TMI as the core was not
cooled. There's no question about that. So, hydrogen was
released and we are talking about venting the hydrogen to get
it out of the top of the pressure vessel because it's down

there. I don't know whether we are still going to do that or

not.
129 05%
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And then we get into this possibi.ity of blowing up
some of the 12 PSI containment systems. Blow up is too bad
a word, I suppose, but I don't think our engineered safety
features are enough if there's a possibility of rupturing
the containment due to hydrogen release that way. And maybe

we came close to it there, I don't know. But 1 guestion --

MR. BENDER: Let's take it one step further then
and say, Okay, we have to cope with the next level, whatever
that is.

Let's presume it's a hydrogen explosion and core
melting of some degree. How do you plan to draw the next
line?

DR. CARBCN: I don't know because I don't know
what the next line is. I would hope -- I would want to do at
least two or three things, and one is to find out what these
lines are and to try to put some probability to it and I guess
beyond that I don't have the answer. I don't know.

MR. BENDER: Well, in the interim period here are
the plants built. There are engineered safety features that
deal with the existing desién basis accident. There are about
70 plants in operation today, as I understand it which have
that design basis accident. And I have to ask myself if I want
to have some different accident thaa that, what am I telling
myself? What am I telling the public? And what do I expect

to do to make those plants conform to my new designs?

] A —\.q % ',‘
o L/ /
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ODR. CARBON: I guess I can answer part of that.
If I were to carry out the studies and to conclude that, gee,
truly there is a potential for rupture of a containment in the
current plants due to a hydrogen explosion in a TMI incident,
I think the thing I would immediately do is to try to explore
vented containment on maybe a crash basis or some such thing.

PROF. KERR: Max, you don't have to carry out a
study to know that there is a potential for hydrogen explosion
in every containment that exists. We know that. It isn't a
question of whether the potential exists, it's what the

probability is.
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PROF. KERRt So, you have got to decide that
either you’re going to have an absolutely risk-free system
or else you’re going to have to decide what level of risk
you’re willing to accept.

DR. CARBON$ But we have concluded, [ believe,
that unless we get the amount of hydrogen from clad melting
that we can take care of the hydrogen in the containments.
The probabilities are very, very low.

PROF. KERRs But [ den’t think we have
containments which we can take all of the hydrogen that
would be generated, all of the cladding =--

DR. CARBON: No, no, we don’t. In the past, we

SI——

- —

have based our -— .

PROF., KERRt Then there is a potential. We don?t
have to do any studies to know that there is a potential fo:
a nydrogen explosion in every containment that exists. So.
if I follow your statement to its logical conclusion, it

seems to me you would recommend shutdown for all the

- .

Operating reactors. 5, ™
DR. CARBONs No, because [ don’t know today

whether we came close to getting enough hydrogen to rupture.
PROF. KERR$ But you know that a potential for

hydrogen explosion exists in every reactor containment.
DR. CARBON: But I want to put it partly certainly

on the basis of probability. [ don’t want to put things




76 07 02
VMM

p
[ _
L

16
17

18

20
21l
22
23
24

371

totally on potential.

PROF. KERRt What probability are you willing to
accept?

DR. CARBONs I don’t know. [ have not studied
it, [ haven’t thought about it.

PROF. KERRt There isn’t a lot of point in making
the probabilistic study unless you have at least some idea
what probability you are willing to accept. [ don’t mean
you have to have an exact number, but within maybe a couple
of orders of magnitude you need to know. Otherwise, wnen
you get through, the numbers won‘’t help you make a decision,
either.

DR. CARBONs [ guess I would say if the Rasmussen
report says probability of core meltdown is 10-4 and then if
the Lewis study says it may be off by a factor of 10-2,
raising it to 10-2, I am concerned.

PROF. KERRt See, the Rasmussen study really said
-- and pernaps not with the proper conclusion =-- said
hydrogen aidn’t have much to do with the probability of core
melt.

DR. CARBON: May not have much to do with the
probability of core melt. But what did it say about the
prooability of rupturing the containment and having the kind
of ==

PROF. KERRt [ am simply saying if you’re willing
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to accept the Rasmussen study risk numbers =-- using those
kinds of containments, of course =-- then you don’t have to
worry acout hydrogen.

DR. CARBONs But obviously, we — [ can’t accept
it, then. [t appears that we had a hydrogen problem at
TMI. We had some sort of burp on the containment.

MR. EBERSOLE: Mr. Chairman, isn’t it true that
the Rasmussen report did not couple a core
melt to a containment explosion and thereby did obtain the
low procability of containment failure via that route? In
short, if one looks at the core melt probability, there is
now recognized a potential for consequential containment
failures as well as hydrogen explosion.

DR, CARBON: There is now because of our TMI
experience, 3But you are saying, are you then, that the
Rasmussen study didn’t couple those?

MR. EBERSOLEt [ think they looked upon ==
somebouyy can say.

MR. BAERt Yes, [ worked on the Rasmussen study.
We ducked the question of partial core melt. The assumption
was made that if you exceed a design basis condition, you
got a complete core melt., In that event, you penetrated the
containment by one means or another, either by melting
through or gas generation from Jdisintegration. And in that

event, the hydrogen was, I think, judged to be probably the
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least protable mode of containment faiiure. But the
essumption was made that you had a probability of one of
failing the containment once you melted tne core.

MR., LEWISt That was a deceptive prooapility for
many people because the major fraction of that was wnat Jane
Fonda would call the *China Syndrome." That is, going
through the pottom wall of the containment, whereas the
kinds of == and then that leads to all kinds of guestions of
liquid pathways and things like that. But the kinds of
catastrophic release that people are most concerned about
4as a small fraction of the core melt instances. Anag it
was, as [ recall =-- and you correct me on this — it was
either overpressurization over a period of time or a steam
explosion.

So, you’re quite right that hydrogen explosions
were a small fraction of that, and the probability for steam
explosions given in the Rasmussen report was, as [ recall,
drawn entirely out of the whole cloth.

MR. BAERt Very broad range. [ don’t recall =--

MR. LEWISs It was invented. [t was given as .lI,
and it was simply invented.

MR. BAERt [ think a major point was we didn’t
consider partial core melts. Three Mile [sland situation

was never considered.

MR. LEWISs That’s certainly right. And if you
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took the methodology and you started with what actually
heappened at Three Mile Island, you would have gone all the
way. 1That is, no mitigated featueres once you started --

MR. BAERt That was one of the assumptions.

DR. SIESSt [ need some help. If there is enough
hydrogen releasea to the containment that you cannot control
it with recombiners, what’s the probability that there will
also be a significant amount of radioactivity in there? [t
seens to me it must be close to one. So, what we are
saying, then, is that a hydrogen explosion that reaches
containment automatically releases radioactivity.

MR. LEWIS: Yes.

DR. SIESS:s More than Three Mile Island,
obviouslys less.than a PWR=2, I assume.

DR. QKRENT: Yes.

DR. SHEWMON: [ don’t know whether it is too
wild-eyed to té&i any credit for, but there is a significant
range variously quoted from 10-15 and 15=20 percent hydrogen
and air at which the stuff burns instead of explodes. And
the best thinging is that that’s indeed what happened in
Three Mile Island. So, they call it a "pulse" and not an
“explosion." | think that’s the distinction we probably
should stay with.

MR. STHERINGTONs [ think the same study, pressure

either way. The pressure depends on the temperatures you
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get --

DR. SHEWMON: So on the ice condensers you are out
of lucks on the others you may end up sort of expanding
things with one case but not =--

MR. ETHERINGTONt That’s right.

DR. CARBON: But, Paul, this is exactly what [ am
aiming at here. You’ie speculating. You bring a point up
here, and it may be completely correct, but [ think somebody
ought to be able to walk in this room anad tell us exactly
what the story is in each of these cases, that there is ==
that something will explode or it won’t, burn or it won”t,
that the pressure will be such and such, that we don’t have
to sit around here and speculate.

MR. BENDERs Look, there’s a lot known about when
hydrogen will or won“/t burn. What is not known is what the
concentration of hydrogen is under the circumstances when
the accident occurs. Where is the hydrogen and what kind of
mixes co you have.

Now, if that’s to be decided, it’s to be on the
basis of pure speculation, because the mechanism for getting
out is not very well known, and there’s no way to determin:
ite We’d have to go through 15 different accidents ==

DR. SIESS: [ was trying to get back to what
Harold said. Suppose there were an ignition point or points

inside the containment so that as soon as hydrogen reached
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the flammability level it burned, but the supply of hydrogen
was continuing, the static pressure would still build up.
Right?

MR. ETHERINGTONt (Nodding affirmatively.)

DR. SIESSs From the temperature.

DR. PLESSET: Chet, you’re releasing energy,
you’re aoing to heat up the containment.

DR. OKRENTs [t depends on whether your sprays are
on or whether you have an ice condenser and the ice will
condense.

DR. SIESS: Unless you postulate some ignition
source., If you’re going to let the hydrogen build up to an
explosive level and then ignite it, you’ve got a problems
the containment is going to be breached, and the reactivity
is going to be released.

MR. BENDER: There is a move going on in the staff
to consider inerting some containments on the basis that
taey might not be able to withstand the pressure built up by
the hydrogen pressure.

DR. SIESSt [ don”’t think there’s any containment
built up to the hydrogen burn if it’s uncontrolled,
ynlimited.

DR. MARKs It is almost certain that what went on
in TMI was an explosion and not a burning.

DR. PLESSET: What was that?
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DR. MARKs [ say it seems to me it’s at least
essentially certain it was an explosion and not a burning.

M<. LENISs [t was a spike.

(Simulataneous discussion.)

DR. PLESSETs [t wasn’t a real detonation.

DR. MARKs [ agree with that. But that pressure
was down in four seconds.

DR. SIESSt [t does matter, because you can get a
higher pressure transient if it explodes. You get a shock
wave =-

DR. PLESSET:t That’s not necessarily bad.

DR. SIESSs Not necessarily, but you have to
analyze it.

DR. PLESSETs: [ don”’t think we know enough aobout
that kind of an effect if we get a shock compared to a
gradual pressure rise.

DR. SIESSs As far as the resistance of the
containment to it, I don’t think so, especially if it’s
localized.

DR. PLESSET: how can it be lozalized?

DR. SIESSt [ worked a lot in the dynamic
resistance of structures, and I don’t think we know all that
much about it,

DR. PLESSET: Localized in what sense?

DR. SIESSs A local explosion.
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DR. PLESSETs But the explosion is going to
propagate in the containmentss it’s not geing to hit at one
point.

DR. SIESSs No, but it won’t hit all of it at the
same time, either. [f it starts from one side, you get
unsymmetrical loadings, for example. [t depends on where
the shock wave originates., 3ut [ don’t get that much
automatic comfort from the dynamic resistance for dynamic
impulse versus the static. [ would have to go into it a lot
farther than we have.

MR. LEWISt This kind of question, the kind of
question you are discussing, depends on the relative speed
of sound in the concrete and the shock wave in the air and
that sort of thing. And you’re right: that has to be
analyzed on a case-by-case basis. But there’s not that much
difference, is there, between the sound speed in the
concrete, reinforced concrete, and the shock speed in the
air of a hydrogen explosicon?

DR. SIESS: It’s not quite that simple. It’s the
response of the structure, not just the transmission through
it, and there’s been a lot of work done in connection with
weapons blast on both steel and concret2, but not on this
type of contained thing, that I know of. Maybe it’s in the
classified literature. What [ know about is building

shelters, that type of thing.
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But [ just say it’s not that simple. [ don’t want
to dismiss the dynamic load problem.

MR. ETHERINGTONs [t’s not particularly easy to
get a shock wave of any significance in a large space
without pretty close to stoichiometric compositions, and I
think what we have is a deflagration and any shock ==

MR. LEWISt Could somebody educate me on what the
facts are? We all know the ( .eory, but the spike itself,
what was the width of the observed spike and what fraction
of that was instrumental?

DR., PLESSETs I think it was just instrumental.

MR. LEWIS: It was simply an instrumental width,
so it could have been zero width as far as we Know.

DR. SIESSs We got something on that.

DR. MARK: Ycu got something on it from the
staff., The pressure was back down in four seconds. That
could not have oeen done by a spray.

OR. PLESSET®* Not a microsecond or a millisecond.
[t was seconds.

DR. MARK: But it takes ==

MR. BENDER: We really need to zero in on how to
decide whether we want to stay with our current design basis
accident, and, if we don’t, where do we want to draw the
next line. And the best [ have heard, really, is still Max”’

suggesticn, even tnough I am puzzled about where to draw the
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line. | suspect that about the best we can do is say we are
going to need to study more in order to determine where to
draw the line. And that’s about all the recommendation we
can make right now.

But I would be very much inclined to say we shoulcd
change the design basis at this stage of the game without
Knowing where we were going, even though I (hink Dade
suggests «#e ougnt to broaden the umbella. [ thought I
interpreted right what you are suggesting.

MR. LEWISt Mike, isn’t there a suggestion, at
least on the record, which we also accept or reject that one
rational way to broaden the umbrella is by reference to
WASH=14007?

MR. BENDERt Yes, I think so. But there is a
matter of when things are going to -— when something is
going to be Jdone about something. [ very much would like to
see a good probabilistic basis for designing things. But
things being what they are, [ don’t expect to see much that
engineering kinds of peopl!e can use for a few years or a few
decades. | am not sure which is right. I[t’s not going to
be very fast.

So, I don’t know much to do but to say, *"Well,
let’s look at what the conseguences can be."” In the cld
days, what we did was say, “Well, let’s see whether we could

go farther and still tolerate it in the sense of being able
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to go ahead with whatever the project is.”

PROF., KERRs Mr. Chairman, [ am not in favor of
progress in the wrong direction, but I do think we ought to
make some in some direction. Would it be possible for Dave,
for example, to prepare a paragraph, somebody else to
prepare a paragraph? There seems to me to be some consensus
that we need to move in the direction of a change. [ would
be willing to consider some alternative paragraph and see if
we couldn’t arrive at something.

MR. BENUDERs [ think that would be a constructive
thing to «o.

DR. OKRENT: Would you write one, too?

PROF. KERRt [ am willing to try to write one,
sure.,

CR. CARBON: [It’s been suggested, Dave, will you
write cne?

DR. OKRENTt [ am willing to. In fact, I am goi. g
to try to write a series of recommendations == not
necessaérily a corplete set — but | am going to try to go
through Knight’s report and see what possible recommendation
would occur to me as being related to these, some of which
may be there openly or under the surface already. And I
would suggzst that other people try to do the same thing,
because, in the first place, different things occur to

different peoples and also, some of the same topics will
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come out in a different flavor. And [ will try to include
one in this area as part of it. [ haven’t gotten very far.
[ think [ have written one such or two such. But as [ say,
I will try to cover this also.

DR. CARBONs Bill, if you think your views would
differ from what Dave might come up with, I woula welcome

your writing one, or use your own judgment,
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PROF. KERR: My views are not that well settled,

2 but I can write us a different version so that we will have

something to consider. Not necessarily because I disagree with
him. I am not sure, but I have to decide an appropriate
direction at this point.

DR. CARBON: Mike, I wonder if we ought to take a
break here.

MR. BENDER: It sounds reasonable.

(Brief recess.)

DR. CARBON: Gentlemen, let me have your attention.
Before we start with the report again, let me bring up a
scheduling matter. It seems vecry desirable that we put as
much time on this report as possible. Mike cannot be here
tomorrow. Unless it is going to work a hardship on anyone
I would like to propose that we stick with today's work until
about 8:30 this evening. We are only scheduled until 7:15
now, but we will continue to about 8:30. And I imagine that
if we work on this, 7:30, 8:00 and so on, we'll all be
snapping and biting. So, what I would actually propose is
that we will move the NUREG 0600 activity back -- deferred
until late in the day such that we will be working on Mike's
report in the afternoon. Is this going to work a hardship
on anyone if we stick with it until about 8:30?

DR. PLESSET: It works a hardship on everybody.

(Laughter.) ;
\@’\Q 17 4
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DR. CARBON: Having heard no great complaints --
DR. MARK: Just stunned.

DR. CARBON: Just stay that way until I get this

set up. Fine. Let's go ahead with the report then.

MR. BENDER: Let me go to the next section,

and I'll just read it through.

"Criteria for nuclear power plants siting have
revolved around definition of power plant exclusion areas,
low population zones and the dependence which should be
placed on engineered safety features to assure the health
and safety of the public in the event of unforeseen
accidents.

"At one time in the period of active power plant
licensing the capability of engineered safety features was
a major consideration in determining how closely a power
plant could be sited with respect “o population centers.
More recently there has been a tendency to discount this
dependence on engineered safety features.

"The effects of metecorology are still an important
factor in airborne radiocactivitiy dispersion and leak
tightness of the containment system determines the
availability of radionuclides to be dispersed.

"The recent accident at TMI-2, wnile not exposing
the public to damaging radiation has shown that neither

containment, leak tightness nor meteorology by themselves

\,/7')() 3 S
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sls-3 1 are safety controlling features. Other factors within the
2 | containment can have an ameliorating effect con dispersal."”
. 3 |l MR. EBERSOLE: Do you want the comments as Yyou go
4 on?
5‘1 MR. BENDER: No, let me read tnrough. We can go

6| back to it.

7| "The internal trapping capability of steam and

8 water, tankage and internal surfaces all contribute to the
9 reduction in potential for airborne radionuclide dispersal
10 following an accident. All measures are of sone considera-

1" | tion in determining the consequences of the more likely
12| accident. At the same time, minimum low compilation, zone
& "

14

radius and maximum popuiation density are undoubtedly

impoi:ant if site evacuation is to be relied upon Dy the

15 | public as the ultimate safety protection.

16 "The reactor safety studies show the likelihood of
‘7; core melt was high enough to deserve cc..sideration in

?8:} siting. The extent of core melting determines the threat
191 to public safety.”

20 | And then if you just skip the next three lines and

21| start with the fourth line, "The WASH 1400 study indicated

. 22 that the hydrological path for dispersal in a direction

23 adversely affecting the public health and safety was

. 24 |

| generally long enough to eliminate it as a short-term
Ace-Federal Reporters, Inc.

25 threat to the public in the event of a melt—thrpugh
\A)Y VD
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accident. The longer range implication of a melt-through,
as with other nuclear waste consideration was not considered
adequately by the reactor safety study and more attention

to the ultimate consequences of such events is needed.

"Siting criteria should be aimed towards es-ablishing
sites best able to accommodate core melting contingencies
over the long term. In particular, the hydrclogical
considerations involving potable water systems should not
be ignored. Methods for protecting potable water systems
from radionuclide exposure should be practical for nuclear
power plant sites. Hydrogen generation by metal water
reaction is alsc seen to be a potential safety problem by
recent events. Hence, the question of potential for
hydrogen combustion as a threat to containment integrity is
a site-related concern.

"Experience at TMI-2 indicates a need for further
attention to the potential for Lydrogen combustion because
consequential overpressure could rupture containment and
open direct airborne pathways to the environment beycnd
the nuclear site."”

And then I have added this sentence instead of the
that's down there. "This containment failure should be
evaluated to determine whether siting practices are
influenced by this circumstance."”

Now, to some degree that's an extension of what we

1n7q 0
1429
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talked about in the previous section. But the orientation is

!fslightly different. It doesn't address the design basis

accident. It just says look at how we are deciding about sites
and consider hydrology in terms of what we might do to protezt
potable water systems if there were a core melt-through and
consider whether the hydrogen combustion -- does this make us
want to worry more about airborne pathways? That's the
substance of it.

Jesse, did you want to comment?

MR. EBERSOLE: Yes. Over on the first page there
T thought there was a sort of a reversa. of logically you say
in the first sentence, the fourth line,"the lealth and safety
of the public in the event of unforeseen accidents." 1In fact,
siting has always considered foreseeable or postulated
accidents, which is the LOCA, the mitigating systems that
mitigate it.

So, I think where you say unforeseen you should
say postulated and further down you say it one time in the
period of active -- the capability of the engineered safety
features with some major considerations. You ought to add
up engineered safety features mitigated unforeseeable
or postulated accidents.

In short we'd have a package there.

MR. BENDER: Okay. Good point.

MR. EBERSOLE: Finally over here c. the second page
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where you discount the concept of penetration, containment by
core melting, I call your attention to the fact that

penetration characteristically are located between the equipment
and environment rooms and the primary containment. Penetration
failure therciore may not have the benefit of atmospheric
diffusion but release radionuclides as well as steam and water
into the equipment environment, thereby compoundiiag the
difficulty of maintaining long-term core cooling because of

the ultimate effect on the equipment.

MR. BENDER: I don't argue with that. As a matter
of fact, I think that will come up later in another part of
this discussion. This was just oriented to the gquestion of
when we want to decide where a plant can be located, what should
we keep in mind?

MR. EBERSOLE: Not just luck. 1It's beyond that,
now.

DR. SIESS: Mike, you say hydrogen combustion is
a threat to containment integrity is a site-related concern.
Does that mean that there are sites where we don't need to be
worried about hydrogen combustion?

MR. BENDER: Let me put it this way: If the site
is remote enough, and the containment ruptures there would
still be a lot of opportunity for getting people out of the
path of the dispersed radioactivity, and the threat to the

people that are in the environs might be relatively small.
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DR. SIESS: I read that report by Von Hippel and
what's his name -- Belia, where they postulated larger releases
than Three Mile all the way up to Three Mile-2. And I don't
think I have to go up to the PWR-2 to find very few places
where contai.ment breach wouldn't be a significant concern for
population and for property damage.

MR. BENDER: Well, I didn't say tnere wouldn't be
of significant concern. Again, as> a matter of relative
risk we have to look at which property and which people are
threatened and you can't reduce the threat to zero. You can

decide --

DR. SIESS: A class 9 accident is a site-related

concern.

MR. BENDER: I don't know whether I should have
picked on hydrogen.

DR. SIESS: You know, containment breach by any of
the alpha beta through delta methods, other than the ground
release ~--

MR. BENDER: I think Jesse's point --

MR. EBERSOLE: May I comment on the whole argument?
The conseguences may only be multipled by a fraction of two,
three or four depending on the size of the nuclear part,
because at presently operating environment is not protected
from these sorts of events. It's not a design practice to

protect the operators from this, so therefore they would be
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victimized by this containment failure.

PROF. KERP- Unless it is multiplied by a factor
of ten it's inconsequential.

MR. EBERSOLE: On an .nvestment basis that may not
be true.

DR. SIESS: It seems to me you could divide this
up into two parts; breach of containment through the bottom
where you then talk about the hydrological, and breach of
containment upward which you have the second paragraph doesn't
mention meteorology and so forth. Then you go to hydrology
and back to hydrogen generation. It should be lumped into with
that first one, I think.

DR. MOELLER: One aspect that this discussion
does not cover is the one that Jesse just mentioned. That is:
multi-unit sites versus single. I summarized what I hoped
were the thoughts on this in my summary of the site evaluation
subcommittee which is in the folder. Would it be appropriate

to look at a couple of paragraphs and see if you want to ==

if any of them would be appropriate.

DR. MOELLER: It's in 7.1 and it's the last thing

PROF. KERR: You had some paragraphs left over?
in 7.1. l

And Mr. Chairman, let me just ask if the Committee

would look it may be almost the last page. Well, we may have J

to sort of look at most all of it, but it has a first page in
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which -- are you able to find it? It's the last tliing in

| Tab 7.1, the last three or four sheets -- three sheets.

The draft for -- first of all we did look at NUREG 06253, and in
that task force report they suggested two items which were on
the middle of the first page: A, that we establish various
parameters in determining the acceptability of proposed sites,
and two, we consider establishing minimum standards for the
number, type and level perfonrmance required for engineered
safety features to be incorporated into the nuclear power
plants so that you couldn't let distance negate having to put
those in.

Well, then at the bottom of the page we say, well,
these proposals have merit and should be evaluated. The ACRS
believes in terms of overall safety attention is also to be
directed to improving the effectiveness of existing sites.
This is particularly appropriate in view of the fact that
existing sites are in use while it is doubtful that many new
sites will be selected over the next few years.

And so there are several changes and approaches
that may have th potential for contributing to enhance safety.
These changes which have been proposed by among others, the
Institute for Energy Analysis would be directed to what's
considered by that group to be a mnre complete and effective

utilization of the best of the existing sites. And under that

approach, A, the new sites would b~ licensed by exception, not
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by rule. This would result in an increasing number of
existing sites serving as a location for multi-unit stations.
And they claim certain advantages for that.

And in the last page one of the major impacts
would be to limit the number of utilities licensed to operate
power plants and this Inscitute group claims that those that
do operate plants would have larger staffs which would be
better trained and qualified.

Now, the final paragraph points out, if on the

other hand one assumes the probability of an accident at a

multi-unit site, say a five reactor site, is five times or even

greater than that as a single-unit site, the wisdom of this
approach could be s:riously questioned. And an accident at any
one unit would have serious consequences on any of the other
units.

And perhaps as Bender has suggested, we should
share expertise, rather than sites. If such an approach could
be made effective, and if the concerns are valid, this would
represent the better policy. Therefore, for siting we need
someone to look into this situation to gather the data so that
we can make a proper judgment.

PROF. KERR: I just want to determine what the
probability is at our i ve-unit site.

CR. MOELLER: I don't know offhand, but I do know

again, being a proponent of LER that you could look at the
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frequency of LER so the types of LERs that are occurring at
multi-unit sites versus single-unit sites and at leas* begin
to get sone handle on the probabilities of failures at single

versus multi-unit sites.

J
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DR. SIESSt In view of the uncertainties and the
provabilities expounded on in WASH=1400 and as enhariced by
the Lewis report, are we r2ally worried about a factor of
five in probabilities?

DR. MOELLERt (Indicating negatively.)

DR. SIESS: [ am concerned about that. [ suspect
[ coula offset that by several things. [ have a guesticn
zbout Mike’s draft nere. In the first paragraph it’s sort
ot reviewing the history. It seems to me we oughi to start
off with the idea that the early siting practice did rely on
distance of population. That was then changed to rely more
on engineered safety features. And the trend now in the
very recent sites stuay is going back to distance.

And in the second paragr2ph, [ don’t really see
how Three Mile [sland showed that either containment
leak-tightness or meteorology are by themselves safety
controlling features.

MR. BENDERt* [ guess the interpretation [ put on
it is something like this.

DR. SIESS: [ think it showed the opposite.

MR. BENDER® There was a direct opening in the
containment, and yet the radioactivity didn’t jet out in
large quantities into the environment.

DR. SIESSt But it seems to me to say that there

were other factors that kept it from getting out besides



76 O¥

pv MM

02

w N

«a

10

12

13

| 4

19
20
21

22
23
24
25

395
leak-tightness. 'Where was the direct opening in the
containment?

MR. BENDERt When the sump pumps operated ==

DR. SIESSs But the activity that got out got out
through leakage in the auxiliary building.

MR. BENDERt That’s exactly the point [ was trying
to make. They said tney were providing entrapment
capability. It wasn’t really the containment itself that
was protecting the system. You may be right, Chet. There
are ways =--

DR. SIESSs What this says to me is that there
were other factors tnat had an ameliorating effect, and my
thought was that there were other factors that nad the
opposite effect, The fact that the containment was tight
was fine, but there were other leak paths that allowed these
small amounts of activity to escapse.

MR. BeNDERs [ couldn’t find the containment being
tight when there was an opening that allowed the stuff to
get out,

DR. SIESSs The opening that allowed it to get out
was the connection tetween the containment and the auxiliary
building through the RHR system or the letdown system or
whatever it was. [ don’t think enough got out through that
sump. [ don’t think that was the source of ine activity.

That was closed off before the core was uncovered.
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MR. BENDERt [ con’t think anybody really knows
that.

DR. SIESSt The studies [ have read =--

MR. BENUER® The studies | read was that the
source ==

DR. SIESSt The pump seals or rupture seals in the
auxiliary building have peen blamed for most of it. They
postulatea that they might have got a siphon effect af:.r
the pumps were cut off., | menticned this before. The staff
has been raviewing leakage from pump seals or rupture seals
during the long=term pericd following the LOCA, and [ have
never seen how much does they’ve figured on that. They
computed it and said it’s small compared to the Part 100
dose. Well, what got out at Three Mile [sland was small
compared to the Part 100 cose, but it wasn’t small on an
absolute basis.

MR. BENDERt [ guess my point is if there hadn’t
been some other things in the way of that radioactivity
besides containment, it would have been all over the place.

CR. SIESSt Besides the containment?

DR. OKRENT®* The bulk of it stayed in the
containment.

UR. SIESSt To me, this was a triumph for the
containment.

MR. BENDER: Not necessarily, because the

™
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containment wall itself was so tight.

MR. LEWISt The Rasmussen report has five
mechanisms for the stuff leaking out of the containment.
The dominant one was melt througr the bottom, and the
second dominant one was what they call "beta," and beta was
failure to isolate for one reason or another, no damage to
the gadget, just that you didn’t cover it up. And Three
Mile Island falls into that category. It’s clearly a
threat. Loes one need to define it more closely to know
what we are doing here?

MR, BENUERt [ con’t know that we do.

UR. SIESSs [f the containment had been completely
isolated, we might have had other problems,

¥R. LEWIS: we might, conceivably.

UR. SIESSs [ mean, if all the valves had been
closea,

MR. LEWISs Yes, we might have,

MR. BENDERt There’s no sense in belaboring the
point.

DR. SIESS: [ don’t see how the meteorology, what
we learned about the meteorology =--

MR. BENDERt [ think the point [ was trying to
make was what the meteorology was didn’t have much effect on
how the public was protected.

DR. SIESSt You didn’t say that. You said neither
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containment leak-tightness nor meteorology by themselves are
controlling features. | agree to that, but [ don’t agree
that | learned that from Three Mile Island, whicn is what
the sentence says.

MR. BENDERs Okay, [ will accept that as a valid
comment. I think all Three Mile Island does is illustrate
the point,

DR. SIESSt Now, Jesse made a stat -aent a few
minutes ago that we don’t look at class ¥ accidents for
siting == and | think he said "we." That’s no: true for
this committee. This committee has always looked at class ¥
accidents for siting. Our SP[’s value was clearly based on
class ¥ values, and [ think has been based on it for a long
tine. And [ have never been able to feel that the siting
criteria made any sense except for a class 9 accident, what
little there was to it, the population center distance.

So, | can’t accept that as a statement that refers
to this commi ttee, and [ gon’t know whethr we want to make
that distinction in here or not.

MR. BENDERt Does anybody but us know that?

DR. SIESSs Well, I told the Congress that when
they asked me wnhy we asked for evacuation plans, but not in
low population for Newboldt Island. [ was testifying, and [
was asked specifically why we said that, and [ explained

that the low population zone exclusion boungary requirements
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. 2 center aistance cidn’t keep you very far, and we were
3 concerned acout accidents greater than the design basis

‘ - accident and we thought evacuation was the only solution.
5 That’s on the record.
6 [ don’t know whether it’s peen said in anythirg we
7 wrote or not, but when we put out our SPI index or SPI
8 value, finally, we modified it down somewhat, but it was
> still looking at larger releases than Part 100. The history
10 of it went out, not just the final document. We published

1 everything we cnurned out in all those papers, and the first

12 thinking of it, we were alking about == what == a thousand
13 rem at various distances and how many people woula be killed
' 14 and how many people would be injurec. Those were our two
15 values we averaged, We later changed the "people killed" to
16 "opeople evacuated" or something like that.
17 But the record shows otherwise, so anybody who
18 wants to dig into it, we can document our concern, our way
| of thinking about it.
20 MR. BENDER®* Does the commi ttee have any concern
21 with the major points in this things namely, that we could
22 be looking at whether sites could deal with a core melt in
a9 terms of controlling what happens to potable water systems
24 if there is a melt-through, ana the other question of
. 25 whether we can consider potential containment bursts due to
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p".‘.m I something like hydrogen combustion? Are those points that
2 the cormitee wants to accept, or believes that we’ve got to
3 have scmething different?
. - OR., SIESSt When you say "hydrogen," you mean

5 consider potential containment bursts due to hydrogen

6 burning for something less than a core-melt accident?

7 R, BENDERs Something less.

g DR. SIESSt Because if you’re going to talk about
¥ core-melt accidents, that’s just one of them, one of the

10 mechanisms.,

11 ¥R. BENUER:t | am not a proponent of these

12 things. [ am just putting myself on this thing. That’s the

13 quastiont do we want to accept those things?

‘ 14 CR. SIESSt I think one of the lessons learned is
15 that the potential breach in containment relecse of
16 radioactivity for an event of less than a core-melt
17 accident, and probably more probable than a core-melt
18 accident, is something that has to be thought about, has to
Iy be considered. If we didn’t learn that lesson, [ don’t know
20 what we learned.
21 DR. MOELLERs Mike’s comments on hydrology are

22 certainly in line with what we have been saying, and [ think
23 they should be repeated.
. 24 DR. SIESSs Let me take this opportunity to

25 present something I dug up on siting policy in terms of
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population. [ asked the staff to get me the last 20 sites
that wWere aporcved and the SPI values for them. And just
for your information, I think they got me 24 plants. 13 of
these had SPI values of less than .l. There were four
between 12 and 14, one in 16 and one in 22. And with one
exception, all the high ones were New England sites. One of
them was Lavis-Sesse, including Sumner, and [ don’ know what
the year average would be.

But it seems to me that there nas been a fairly
consistent trend to get sites into very low population
areas, and | don’t believe you can have a population center
very close to a plant and get a SPI as low as 10. [ would
have to check that, but [ don’t think you can to it, even
though we averaged around the sectors to get that. So, I
think there has been a trend.

.l is 10, [ am sorry.

[ think there has been a clear trend in siting,
whether it’s coming from the industry, whether Newboldt
[sland precipitated it, [ don’t think that was the final --
it might have been the last straw.

But the distribution is skewed very differently
heavily toward the low values. It looks like exponential
distribution.

DR. CARBONs Mike, I think the answer to your

question is "Yes."
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MR. BzNUER®: (kay. Why don’t we go to the next
one.

UR. MOELLERs | gather ro one is interested in
commenting at all on multi=-unit versus single=-unit sites?

MR. BENDERs That gquestion got lost, Dade. Maybe
we ought to come back to it. We ought not to leave it
ogen.

DR. MOELLERs Well, [ would appreciate a
resolution.

MR. BENDER®* This thing says there are some pluses
and some minuses to it.

DR. MOELLER® (Nodding affirmatively.)

MR. BENDERs [s the thrust of what you are
sugge sting that this report say something about trying to
say something about those pluses and minuses? | wouldn’t
see anything wrong with adding that. [It’s certainly a valid
thing, that we’ve talked about a lot of times, how many
plants ought to be at one site. We don’t have much pcsition
on it.

DR. MOELLERt Well, my point is we’re supposed to
be an advisory commi ttee on reactor safety. Well, if
through putting three units per site we can enhance safety,
or if it decreases safety, we should know it and we should
have a position and it should be based on facts. And if

those facts don’t exist now, we should ask for them.
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MR. BeNDERt WNell, at the time, we agreed to to ==
was Shearon Harris the first one that was a four-unit plant?
That was a long, long discussion.

DR. MOELLERs And when DUr. Burwell, from Oak
Ridge, spoke before our subcommittee, he pointed out that
they’re actively meeting with the utilities and encouraging
the utilities to change the site for given plants, move them
to an existing site wnere there’s another reactor. And soO
people are taking action, and we ough. to Know wnhether
that’s the proper action.

MR. Bc=NDERt: Let me take what you’ve got. I
haven’t looked at it enough to know how to use it, but I

will incorporate it in some way.

1226 N94
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DR. OKRENT®s The question of multi-unit sites is

not necessarily coupled to the use of existing sites. And I

don’t think that we should present it only in the framework
of the use of existing sites.

In fact, one could make argurents that if you are going
for the mu.ti-unit site approach, you may not want to use
existing sites tecause you would like to better design each
reactor to be able to accommodate a serious problem at one

of the neighbors on the site than you might be able to do
with the existing reactors.

[ just mention that thought.

MR. RAY® There might be good economic reasons for

not considering existing sites, too, because you may not be
able to get the transmission in and out of the site., You
may, therefore, be forced intc a very, very expensive
underground cable at 500 KV, for instance, which is
tremenaous.

MR. BENDERt The practicality of it, and also the
whole utility organizational structure.

DR. OKRENTs [ just don’t want to tie the
multi-unit site idea which has advantages to the use of
existing sites if that’s the onliy way it should be done.

Do you understand?
DR. MOELLER®t Right. It could be tied in, but it

also need not be.

1129 095
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DR. OKRENTs: N2ed not be.
DR. MOELLER: Yes,
MR. BcNUER®: Can [ go to the next section? The
next section is 6.3. And [ suggest that we start on page &Y
and ignore everything above paragraph 70 and let’s start
with paragraph 70, and [ will read from there.

The rest of it can probably be thrown away.

The NRC has placed great reliance on the separate lines
of defense in its regulatory philosophy. The engineered
safety features are provided to back up the normally
anticipated high reliability of nuclear power plant
equipment.

These engineered safety features work independently of
other equipment, other plant equipment, and are intended to
assure the sarety of the public even if the plant itself
does not perform as expected,

So the reliability of these features has to be verv high.

Emergency core cooling, for example, requires
ultra-reliable pumping circu.ts, valves, heat transfer
systems and instrumentation.

Since some portion of these features could suffer
failures during service demands, the NRC depends upon
redundancy, testability, and similar reliability practices
to assure functional adequacy of the engineered safety

features.

1429 096
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Hence, when some portion of a safety feature is reported
to have failed, the question to be considered is whether the

failure represer,.s unacceptable loss of function in the

safecty feature or merely an acceptable rfailure included in
design.

One aspect of the issue is the single failure criterion.
It wes originally derived from electrical circuitry design
practice., That’s ay opinin. It may not be right, out [
think it is == intended to assure that one relay or cne
circuit breaker failure could not jeopardize the reliagkility
of an electrical system,

Wnen the single failure approach is applied to an entire
system, the number of single failures that may be involved
in system action could make the probability of several
failures high and "“hus make the reliability premise
meaningless.

There is a need to re—exar. ne the failure questions
associated with the use of the single failure criterion
since it may be used improperly in more complex systems.

A second important aspect of failure definition is how to
establish acceptable levels of failure. Although piping
systems, for example, have suffered stress corrosion
cracking, the extent of such cracks has not yet led to
significant loss of coolant accidents.

Failure control of such problems usually involve

1429
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monitoring with the intent of taking corrective actiion
before the condition reaches serious failure propertions.

For steady state conditions under normal operating
circumstances, this seems to be good practice. There is
some concern, however, that other types of transient
cenditions caused by external phenomena could accelerate the
failure propogation rate.

The acceptability of failure conditions like stress
corrosion cracking thus requires determination of how such
conditions would change under the transient circumstances to
be considered in nuclear power plant operation.

[h> effect of transient conditions needs clarification
for failiure evaluation purposes.

A third problem is failure incurred because of
environmental condi ions not totally expected by design. I
decided to use Jessie’s case instead of fire.

A ruptured steamline, for example, could tot2ily destroy
the redundant capability of an emergency safety feature,
thereby negating the contingency provision intended to
establish the need of such reliability.

Nhether such failures are acceptable in nuclear plants
depends upon the frequency with which such environmental
disturbances arise and whether they involve a loss of
function permitted to design.

A fourth aspect of the failure question is directed
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towards methods of preventing serious failures from
occurring. These are physical constraints, ultra-reliable
circuitry, and alternative protection measures have all been
included in NRC regulatory considerations.

It is possible to overcorrect and to introduce contingent
provisions wnich, while useful under some circumstances, may
on the whole degrade the reliability of the installation by
increasing the demand on engineered safety features.

A balance between failure prevention ancd tolerance for
failure of consequence must oe established. Eut the balance
pcint is not defined adequately. The tolerance which most
plant designs have a design error, equipment malfunction,
construction mistakes, and even operator errors detarmines
their acceptability.

Failures reported with much public attention in the
communicatior,. mecia are often permitted by design at some
frequency rate as an acceptable characteristic.

The issue is how much tolerance exists for these
failures, when are they minor and when are they major, and
can their occurrence be symptomatic of conditions which may
with time worsen sufficiently to cause public safety
concern?

The NRC reporting systems are intended to identify such
failures. The ability to analyze them and evaluate their

potential to cause public safety problems is fundamental to
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the reliability premises on which safety arguments are
based.

"he reporting devices such as licensing event reports in
use oy the NRC and the nuclear industry has not yet been
agequately aoplied in the licensing orocess to establish
whether tolerance limits are being met.

Ihis list of failure considerations could be extended
further. The intent here is only to characterize
technological issues and show how it relates to the
regulatory process.

[he problem otf failure cefinition requires the best
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