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1- AGBbrb 1 PROCEEDINGS

2 DR. OKRENT: Good morning. This meeting will

3 reconvene.

4 I believe Mr. Etherington has a point he woulde

k'
5 like to bring up that relates to part of the discussion

6 yesterday.

''

7 Harold, why don't you?

8 MR. ETHERINGTON: Yesterday, I asked G.E. how

9 they tock into account the impact on the industry of an
,
~,

10 accident like the Three Mile Island accident; and they

11 replied that they didn't because it was too difficult.

12 I don't think the thrust of my question was

13 really clear. I would like to address my concern in ay

14 different manner to the Staff.

15 The Three Mile Island accident is now recognized"

16 as having been a high probability accident. It was

17 recognized as such by some individuals even before it

18 occurred.

'

19 If the Staff had correctly appraised the
_

20 probability and the consequences, which I understand wasm

21 about 1000 to 2000 man-rem to the public -- the consequences '

22 in man-rem, that is -- they would have required the utility

23 to spend $1 million or $2 million as insurance against the

24 accident.

() 25 Now, if some other accident of astronomically

. .--
--
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1 AGBbrb 1 high negative probability of occurrence had been identified

2 as causing the same 1000 to 2000 man-rem, the requirement

3 would have been exactly the same.

_ (^) 4 Now, to me, it's absurd that for a high
tj

5 probability accident you should have to spend so small an

6 amount as $1 million. For an extremely improbable accident,

7 where it probably wasn't worth spending any money, you

8 should spend the same amount.

9. Now, my understanding, I think, is too ridiculous

10 to be real. Can you put me straight on it?

11 MR. SCALETTI: I don't know that I quite

12 understand your question. We base our evaluation on the

13 guidelines that we have: $1000 per man-rem.
.

'

14 MR. ETHERINGTON': Regardless of the probability

15 of its occurrence?

16 MR. SCALETTI: As far as a cost-benefit analysis

17 goes, yes. I think that there comes a point in time that

18 you use judgment --

19 MR. ETHERINGTON: Does it make any sense to you?

20 If this is a corollary of a two and a half day meeting, I am

21 kind of unhappy about the meeting.

22 MR. SCALETTI: I think the probability accident

23 is taken into account in the dollar figure.

24 MR. ETHERINGTON: How is it taken into account?

() 25 I thought it was $1000 per man-rem, regardless of the

-

.
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1 AGBbrb 1 probability.

2 MR. SCALETTI: Perhaps in a while, when the

3 rest of our Staff gets here, they could better explain it to

4 you.g

(~ 5 MR. KNECHT: Maybe I can volunteer something on

6 that.

7 The way that the RDA people looked at it, they

8 looked at a levelized cost, which was basically the man-rem

9 per year or the man-rem per event times the frequency of the
'

10 event, and then times the life of the plant, so that the

11 time factor comes in through the frequency times the life' of

12 the plant and then it cancels out to give a total dollar

13 figure that is multiplied by the $1000 per man-rem.

14, So it is taken into account through the

() 15 frequency. So a very, very low event would not have a very

16 large dollar value associated with it.

17 DR. OKRENT: Let me pose the following pair of

18 scenarios:

19 Scenario 1: release leads to 1000 man-rem and

20 has a frequency of one in a hundred per year.

.1 Scenario 2 releases 10 million man-rem and has a2

22 frequency of one in a million per year -- 10 to the 4th

23 times each number, okay?

24 You would predict the expected release per year

(V')
25 to be the same from each of these two scenarios; and you

1

.

. - - - _ _- ~. .-- -,e - g ,* - -



_-__ _ _ _ _ _

5290 01 04 608
- 2 AGBbrb 1 would get a certain number, then, of man-rems-to which you

2 could attach $1000 and find you were able to spend $12.83

3 fixing up the reactor.

4 Now, I think, possibly, Mr. Etherington is trying
{

5 to ascertain if scenario 1 is a relatively high probability

6 event which leads to some expected value of man-rem, should

7 it be viewed the same with regard to desireability of

8 reducing its likelihood or mitigating the release? Should

.9 it get more treatment than the other one?

10 Is that a fair statement of your question?

11 MR. ETHERINGTON: Yes. I think that's it.

12 DR. OKRENT: Because right now in the algebra, we

13 don't distinguish; is that right?

14 MR. KNECHT: That's right..

'

15 DR. OKRENT: In the same way we don't distinguish

16 between' events that might have very large effects on public

17 reaction because a large release -- there's no risk aversion

18 at the other end, from the point of view of protection of

19 .public health.

20 And there's a question here: should we have a
..

21 kind of risk aversion to frequent events which are likely?

22 And I think, in fact, implicit in Mr. Etherington's question

-23 is this small event that only released -- led to a 1000

24 man-rem had this $10 billion or $50 billion effect on the

.{s/'i 25 industry which isn't measured.

-- _ _ _ __ _ _ _. - - - __ _ _ _ _ . . _
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1 AGBbrb 1 MR. EBERSOLE: Which then, in turn, leads to

2 health effects because the energy has to generated by other,

3 more poisonous methods.

4 MR. SCALETTI: Given the two scenarios there, the
,

~

5 risk to the public is the same, right?

6 DR. OKRENT: If you calculate it according to the

7 prescribed formula, it would be the same. I do not agree

8 the risk to the public is necessarily the same when you

9 think in terms of broader context.

10 MR. KNECHT: There is certainly an economic cost

11 that goes beyond just those numbers we're looking at. There

12 is a ripple effect from some of these accidents. Three Mile

13 Isla,nd certainly had an economic cost on the industry that

14 partly goes beyond what GPU is paying.

_) 15 And so you're point's well taken. But I don't

16 know what -- it hasn't been done in previous studies, and it

17 would be very difficult, I know, to try to put some kind of

18 weighting on it.
"

19 It would be very subjective from one standpoint;

20 but from another standpoint it would be very difficult to

21 come up with what are these low-consequence,

22 high-probability events that are somewhere in between the

23 normal expected events and the severe accidents? I think

24 we're talking partial recovery-type scenarios where it's

25 almost an infinite array of possibilities._-;

.

m
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1 AGBbrb 1 MR. MICHELSON: Yes, but the economic impact --

2 MR. KNECHT: Well, I'm not saying it's

3 impossible. It's just that I suspect it's a very large task

/~T 4 to tackle that.
.V

5 MR. MICHELSON: But the economic impacts of those

6 scenarios, in which you have to start depending upon
.

7 recovery to save the core, are still enormous. You don't

8 have to get to a meltdown to totally negate your

9 multibillion dollar investment -- nowhere near a core melt's

10 needed to do that. You don't even have to have that bad a

11 situation never to start up again.

12 DR. OKRENT: If I can explore the situation in a

13 related way, a way which, I think, is semi-quantifiable, in

14 fact -- it would involve the economists, so I am not so
7_s
0 15 sure:,

16 One of the stronger correlations that people find
,

17 by what I'll loosely call epidemiological study is that the

'.
18 mortality rate is much higher among people who are below the

!. ~

19 poverty line than the average member of the U.S. It's true

|
20 in England and it's true in general.

l

21 It's also found that among countries having a
;

| 22 better economy, higher average income, the mortality rate is

23 -- expected life -- is much larger than countries with small

24 average individual incomes.
;

,~

i _)
,

25 These numbers are not only clear-cut, but the
s
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'l AGBbrb ~ 1 factors are big.

2 So, if we have an accident that causes no

3 ' external effects, no man-rem outside, across the economy --

4 I'll use the number $10 billion, between what happens to theg-
'

'

'5 individual plant and ripple effects: this $10 billion may;

i 6 reflect itself, eventually, in a reduced standard of living,

[ 7 for, people who are already at a low standard of living, or

8 more people getting to a low standard of living, and in fact'

9 have a very considerable effect on life expectancy, far

'10 larger than what we calculate from the man-rem. They don't
,

11': go to the doctor; they don't eat right -- a variety of

12 things, okay?;
J ..

in the current evaluation.13 None of that appears
; -

.

it's probably the dog that swing.s the -- the tail14 In fact,-

15 that swings the dog, in'my opinion; at least, I certainly
7

16 wouldn't be surprised to see that.

17 So, in fact, in my opinion, this economic loss

18 that occurs translates itself to a true health risk. It's

19 just not a radiation risk. So even if you were looking on

20 the health effects alone in trying to get a cost benefit, I

~21 think the-current approach, without evaluating this kind of

4- 22 possible major secondary effect, could be grossly

23 underestimating the health effects of an important economic

24 loss.

j }' 25 MR. SCALETTI: But the health effects due to

_



5290 01 08 612
1 AGBbrb 1 exposure to radiation on a class of people who has less than

2 average medical benefits or --

3 MR. EBERSOLE: I think he's missing the entire

(') 4 point.
Rj

5 MR. MICHELSON: I think so, too. He missed the

6 speech.

7 MR..EBERSOLE: Look: it doesn't say that we have

8 to look after the radiation effects on the health and safety

9 of the public; it says the " health and safety" of the

10 public.

11 MR. SCALETTI: Well, I understand. But, by that

12 you're assuming that, I guess, that there's a lot of the

13 population of below-average income people surrounding
.

14 nuclear power plants. ..
, , ,

(#i
15 MR. MICHELSON: It doesn't even have to surround'

16 them. It could be hundreds of miles away. If their

17 electric rates doubled or tripled as the consequence of an

18 accident, there's going to be a greater number of people

19 that are going to have to use money for electricity instead

20 of money for health or money to heat their homes, or
.

21 whatever. That's the problem. That's what he's getting at,

22 I think.

23 MR. EBERSOLE: You rob the ratepayers.

24 MR. MICHELSON: You've got just so much money,
,,

(_) 25 and it either goes for electricity or it goes for health
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:11 AGBbrb 1 benefits, it goes for food it goes for other things that,

2 have a direct effect on their personal health. You can be

3 hundreds of miles from the plant.
~

(}. 4 DR. OKRENT: What I'm saying is: when we

' 5- calculate that there has been a core accident which really

6 loses the plant but leads to miniscule man-rem, and then

7 translate this into very modest health effects and, in fact, ,

8 very modest offsite economic effects, that by not including

9 both the onsite loss to the utility and -- what may be

10 larger -- the costs that the industry in general, if it so

11 happens that there are very strong reactions from the public

4 -12 or the regulatory bodies or whatever, that these additional

13 economic costs reflect themselves in a reduced economic,

14 standard for a large number of people. And there's a very

O
,

15 large correlation between life expectancy and economic

16 standard -- in other words, like, as much as, perhaps, a

17 fifty percent difference in life expectancy.

18 MR. SCALETTI: I don't quite believe that the

19 cost per kilowatt is directly associated with the health of

20 the public. It may be if you have large swings in

21 electricity, but I can't imagine, personally -- I don't live

22 too far from TMI myself. I don't think that -- I was much

23 more impacted by coal strikes than by the TMI-2 accident.

24 So I guess I can't answer your question. I don't

, () 25 think we could quantify that if we tried.
,

,

.-mc. e- ee--e r - -e . .,,,-a r----:-- ,,--,.--m,,,,,---,---,,,,,--m--g-~---+- ,g, -,-,--,wm--w y e ,,w - - - ~
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2 AGBbrb 1 DR. MARK: I 6;O't think Dr. Okrent is saying

2 that it's clear to him how you would go about quantifying

3 it.

g 4 But there is the possibility of developing a^

(G
5 quantification if you use the scale of economic versus

6 health standards which is well established across the world,

7 and you regard that as an incremental term, which has not

8 been given any thought at all, in addition to these alleged

9 health effects of man-rem, which almost certainly aren't

10 equal to $1000 or $950; nobody knows what the number is.

11 These other numbers are almost known and are part of the

12 picture; and we're not going to answer it here today,

13 obviously.

14 DR. OKRENT: No, I d'on,'t expect an answer. I was
R.

l 15 really pursuing Mr. Etherington's point and trying to give

16 it a specific and real, not hypothetical, way in which not

17 only the onsite costs but the associated costs, in fact, can

18 and will reflect themselves in health effects, if you want

19 to use just health effects as the measure.

20 The Commission seems to think -- they have a

21 problem thinking about costs to the utility per se. If they

22 can't find their way through that one, if they look a little

23 further they'll see in fact it has health effects tied right

24 to it.

() 25 MR. HARDIN: Yesterday, Bill Kastenberg mentioned i
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-1 AGBbrb 1 that there is a task in their contract to write a report on

2 implementation strategies for design mitigation changes; and

3 in that report, I know he's going to try to address things

4 such as what you're talking about.'

5 We want to be aware of those in the Staff. I

6 don't think we know how to use it, yet, be we are trying to

7 be aware of what other people are thinking of. I think

8 we're just not at a part where we know how to apply it; but

9 we ace trying to become more aware of what other people are

.10 doing and what tools might be available.

11 MR. MICHELSON: Are there any research efforts in

12 place already to try to determine how to develop the

13 necessary tools and so forth, or are you just thinking about

14 it?'.

I'ks) 15 MR. HARDIN: Bill Kastenberg gave me a report

16 from one of his graduate students that Dr. Okrent may be

17 aware of, that is using a hierarchical procedure for looking

18 at things that are difficult to quantify. We haven't really

19 gotten into this in any detail, but we'll see what --

20 MR. MICHELSON: I guess the answer is no, you

21 don't have a research program that you're thinking about; is

22 that correct? Or is there more?

23 MR. HARDIN: There is a report that will be

24 prepared that will reference other works in this area and

() 25 will try to bring out some of these thoughts. That might

- _ - - - - -
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l' AGBbrb 1 be considered in a research program. I'm not aware of any

2 research program.

3 MR. MICHELSON: When might the report be

'- 4 available?
k' _T)

5 MR. HARDIN: It will be available in May, I

6 suppose.

7 MR. MICHELSON: Of this year?

8 MR. HARDIN: Yes.

9 MR. ETHERINGTON: Could I ask: do you use some

10 simple formula, like justified expenditure equals

11 probability times man-rem times 1000 times some constant, or

12 is it graded differently with respect to probability? The

13 whole thrust of the question is a feeling it should be
.

! 14 . graded.'
('s' ,

\- 15 MR. HARDIN: I'm sorry; could you repeat your

16 question, please?

17 MR. ETHERINGTON: Do you appraise the justified

18 expenditure by a simple algebraic formula like probability

19 times man-rem times 1000 times some constant?

20 MR. HARDIN: That is one way --
i

21 MR. ETHERINGTON: Is that the way you are doing
|

22 it?
I

23 MR. HARDIN: It's one of the ways. We are trying

; 24 to look at it from different perspectives. That is one way

i

(m_,) 25 that Bill Kastenberg presented some of the results
e

,

i -

!

l'
!

L_
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1 AGBbrb 1 yesterday.

2 MR. ETHERINGTON: Is there any feeling that it

3 ought to be probability to some power greater than unity?

rS 4 DR. OKRENT: Paul Slovik has argued the way you
3

(_/
5~ are arguing, Harold, and there are papers that he has put

6 out. And the thinking that he advanced was that, in fact,

7 what we will call small accidents will be very costly in the

8 sense of their impact on the industry and so forth, and that

9 they should therefore, in that equation, where sometimes you

10 may have seen an alpha factor on consequences, he might have

11 put an alpha factor, figured in one, on probability so that

12 you weight the -- in other words, suppose you put a power of

13 two on probability --

14 MR. ETHERINGTON: That's the point. But,
,

15 apparently --'

16 DR. OKRENT: This is not done. I'm just saying

17 there happens to be one group of psychologists who work in

18 this area who have come around to that thought. And it's

19 because of the impact on the industry, I think, that has led

20 to that sort of -- although he has not expressed it

21 algebraically, the thrust of his thinking is along the lines
22 that you are saying here.

23 MR. VILLA: Does your question lead to the

24 presumption that if this factor really is the tail that

'fm() 25 swings the dog, that prevention of this type of an accident

_ _ _
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1 AGBbrb 1 is more important than mitigation? Is this leading down

2 that path?

3 DR. OKRENT: I am a strong advocate of defense in

/~' 4 depth, so I don't endorse lines of thought that are leading

5 me to a point where I am choosing one among the other; it's-

6 just that I don't at the moment believe that we could count

7 solely on any one.of these with sufficient confidence.

8 And I'll look at Bhopal as an example, where they

9 .had all kinds of preventative steps. And I don't know how

10 many errors there were -- four or five or six, and then

11 there was one on emergency evacuation. It wasn't a single

12 error.

13 So they could have had better mitigative

14 measures, conceivably. They had some that worked. They
f>* .

A 15 didn't have a containment performance criteria, and I'll

16 tell you that; or , if they did, they didn't meet it, or it

17 was very loose.

18 Well, Harold, I think this is something we can

19 take up at the Full Committee. It's going to come up

20 whenever we eventually look at the merits of possible

21 improvements, whether it's reduction in number of transients

22 or so forth.

23 MR. MICHELSON: Wouldn't it be a suitable subject

24 for an appropriate subcommittee to think about a little bit,

/'s
i ) 25 and then bring a good, coordinated discussion to the Full
s,

i

I

L'
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1 AGBbrb 1 Committee?

2 DR. OKRENT: At some time in the future -- I

3 don't know when, because it's postponed each month -- there

e''N 4 is a group on the Staff who are supposed to come in with
N]

5 their recommendations for the Commission's Safety Goal
,

6 policy. They're supposed to have evaluated what has

7 happened over the last several years and say what they
~

8 think; and they were considering certain changes in it.

9 Whether or not they will still be there when it is finally

10 presented to the Commission, only time will tell. But that

11 would be a good focal point around which to center such a

12 discussion and to, if we so wish, include it in our comments
'

13 to the Commission.
.

14 MR. ETHERINGTON: I'd like to say I'll admit that,

.

15 the situation is not as absurd as I had assumed, with some

16 mental block. But the secondary concern remains, that there

17 should be some weighting for the high probability events.

18 DR. MARK: I think it's been raised here that, in

19 addition to that, one might give thought to there should be

20 some weighting in addition to the pure man-rem.

21 MR. ETHERINGTON: That's the same.
,

|

22 DR. MARK: And on your question,

23 mitigation / prevention, I don't think I disagree with

24 Dr. Okrent. I'm absolutely, firmly committed to everything
r'(j\ 25 that looks good from the point of view of prevention. I'll

I

i
,

.-- . . - - - . - - . . . , . , . , . . .- --
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.1- AGBbrb 1 never give up mitigation, even after you think you've

2 prevented it.

4

3 DR. OKRENT: I'm right with you.

4 Well, we'd better get onto the agenda.

5'

i
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2 AGBwrb 1 We'll have to stay pretty much within the

2 allocated times because we're already 30 minutes -- 25

3 minutes late. I don't want to reduce the hydrogen

'

4 discussion or the seismic discussion, so therefore I'll ask
}

5 that we use a little less than the allocated time on the

6 Items 2 and 3. But let's see how it goes.

7 MR. MICHELSON: While they're cranking up, can I

-8 ask a quick question of G.E. just to get some information?
'

9 I think I got it before, but I want to confirm it.

10 What is your requirements relative to the

11 insulation of high temperature piping inside containment?

12 Will it be mirror insulation, metallic insulation, or is

13 that option open?

14 MR. VILLA: It's metallic.
p

i 15 MR. MICHELSON: And that's an interface-

16 requirement, unless you supply it?
,

17 MR. VILLA: We supply it, but maybe not

18 everywhere.

19 MR. MICHELSON: It's an interface requirements.

20 MR. VILLA: The requirement is metallic.
!

21 MR. MICHELSON: Okay.

22 DR. OKRENT: Okay; let's see On the role of

23 pool scrubbing, I guess I'm not sure who is going to treats

| 24 which part of this.
n.(,) 25 MR. SCALETTI: We have Hardin from the Staff.

!

:

i
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2 AGBwrb 1 But should G.E. go first?

,,

2 MS. HANKINS: We didn't have a prepared

if 3- presentation. We took this as maybe residual questions that

4 we're willing to answer. I think the Staff has a prepared
.{ }

5 presentation.

6 DR. OKRENT: Why don't we let the Staff start?

7 Who's up?

8 MR. SCALETTI: Mr. Hardin.

9 MR. HARDIN: I'll have to give some copies to

10 you, Rich, afterward.

11 (Slide.)

12 This is just to summarize the different types of

13 pool DFs that have been used by the Staff and by General

14 Electric.

tQk/ 15 This shows the in-vessel release for early Class

16 1 transients, late ATWS and ex-vessel release and early

17 ATWS. The General Electric values were 10,000, 10,600, and

18 just to show you that the Staff had a different range, we

19 used values as high as 10,000 at times, but we also had one

'

20 that was as low as 6.

21 MR. EBERSOLE: May I ask a question? What do.you

22 mean by early ATWS? Is this a mitigated ATWS?

23 MR. HARDIN: I can't answer.

24 MS. HANKIN: The containment fills prior to core

() 25 melt.
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1 AGBwrb 1 MR. MICHELSON:

2 MR. EBERSOLE: Okay.

3 MS. HANKINS: By steam overpressure.

, ~) 4 MR. EBERSOLE: So it goes, and then you have a'

O
5 subsequent core melt. .

6 MR. MICHELSON: So at the boiling point of the

7 water at atmospheric pressure, then the DF you feel is

8 * dropping down to 6; is that correct?

9 MR. HARDIN: I believe so.

10 MR. MICHELSON: That would be the one applicable

'll to UPPS, for instance.

12 MR. EBERSOLE: When a containment fails is it

13 hypothesized you lose the scrubbing function; it fails above

14 the water line?'

g/ .

\- 15 MS. HANKINS: Definitely.

16 DR. OKRENT: I'm sorry; I didn't hear that

17 exchange.

18 MR. EBERSOLE: I asked if it fails under the

19 influence of ATWS does it still retain the scrubbing

20 function.

21 DR. OKRENT: You said above the water line?

- 22 MR. EBERSOLE: I said, And then it fails above

23 the water line. And the answer was Yes.

24 DR. OKRENT: That you lose the scrubbing

/~T
ig 25 function?

. . _ , ._. _ -- . _ _ , _ _ -_ _ _ _ _ _ _ _ _ _ . . - _ _ _ _ _ . . . _ . -
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1 AGBwrb- 1 MR. EBERSOLE: You do not.

2 DR. OKRENT: You do not.

'3 Can't you-assume that the failure is not overly

| 4 catastrophic; there's a limit to the pool size and therefore

5 the forces that are exerted on the pool?
(

6 MR. EBERSOLE: You don't blow up the vessel like

7 a big balloon.

8 MS. HANKINS: Not like the Sandia.

9 MR. EBERSOLE: Not like the Sandia.

f
10 MR. MICHELSON: For the ATWS I thought your pool

11 temperatures were approaching 100 degrees Centigrade.

12 MS.'HANKINS: In the ATWS case you continue to

i 13 dump approximately 16 percent heat into the suppression

.
14 pool. After a period of about an hour you saturate the

u

15 suppression pool, and you continue to increase the pressure'

| 16 due to steam in the containment. So you have a gradual

17 pressure rise in the containment which eventually is

18 predicted to fail.

19 MR. MICHELSON: Either that or you vent it or

|-
20 something.

21 But the DF for ATWS in most situations, then,
i

I 22 even with the pool functional, is about 6.
t

'

23 MS. HANKINS: General Electric would not agree

24 with that. ,

C)(_ 25 MR.-MICHELSON: I'm just trying to make sure I

i

4

J

~ ~-e -v =,~~.--,-s-. . . _ ,
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l AGBwrb- 1 understand what regime we're in.

2 MR. IIARDIN: I guess the only time we have

3- considered cases where you might not have pool scrubbing

I'') 4 would be in the case of a very severe earthquake. We do
\m>

5 have some results which we are going to show you today just

6 as sort of a bounding idea. And then we are looking at the

7 possibility of the pool draining with the RHR pipe break,

8 which is still under review by the Staff.

9 (Slide.)

10 This may be a little bit fuzzy, but I'd like you

11 to focus not so much on the numbers but on the shapes of

12 these curves, because this depicts how the Staff has chosen

13 to treat the DF on GESSAR. And admittedly it's

14 conservative. . .

15 We believe that DFs would be generally larger, in

16 a number of cases, than what we have looked at. But because

17 of the present problems with the uncertainty in the particle

18 distribution, which we show here as in a log normal

19 distribution, which has been looked at by the ASPRO program,

20 the Battelle people and also some people at Sandia, they

21 have recommended this type of distribution be used by the

22 Staff. And it peaks in an area which causes the DF to be

23 quite low.

24 So this would be the DF, showing its low region

() 25 here. And the purpose of this slide is just to show you

-. .
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1 AGBwrb 1 that this is about as bad as we think it could be. And yet

2 we are using it as sort of a bounding value for treating DF

3 in pool scrubbing.

' 4 MR. CAMP: Is this for core-concrete generated

5 particles, or are we before vessel breach, or what' part of:

1

i 6 the accident is this distribution applicable to?

7 MS. HANKINS: They apply it to both.

8 MR. HARDIN: I'm sorry, Debbie; you have applied

9 it to both in the calculations.

10 MR. EBERSOLE: What is the origin of these

11 particles? Where do they get born, and how do they get that
,

12 size? And what moves them?

13 MR. HARDIN: Debbie certainly knows much more. I

14 . presume it's fission products generated internal to the
, *

/,_)?

\/ 15 vessel and core-concrete interactions.

l 16 MR. EBERSOLE: She's going to tell me a story.
!

17 MS. HANKINS: This particular particle

18 distribution is hypothetical. It has, to my mind, no basis

| 19 in experimental theoretical--

|
20 MR. EBERSOLE: You're such an honest person.

t
' 21 DR. OKRENT: It's not her distribution.

i
'

22 MS. HANKINS: It's not a distribution I believe
I

23 has any reality.'

24 Now, if you ask the question: What are

! ) 25 representative distributions that have come out in

!

!
!

L.
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1 AGBwrb 1 experiment analysis, they are much more favorable in terms

2 of larger particle sizes than this one.

3 I don't think you could find a worse one. I

(~]N
think they worked really hard on getting this one.4

'R
5 MR. MICHELSON: I assume this is crumbled fuel,

6 or something; those particle sizes.

7 MS. HANKINS: Those sizes are so small, 10 to the

8 minus-6, there is .01.

9 MR. MICHELSON: Yes, but these are not atoms,

10 now, they're grains.

11 MS. HANKINS: We're trying to get down in that

12 direction, it looks like.

13 .MR. MICHELSON: These are agglomerates of

14 materials, and the on1 possible reasonable source is the
|O
k/ 15 fuel itself. It isn't going to be molten material. They're

16 going to agglomerate far larger than this.

17 My question is, though, what effect, if any, does

18 temperature have on your hypothetical distribution?

19 MR. HARDIN: I'm afraid that I can't--

20 MR. MICHELSON: Your decontamination, how does it
.

21 vary with temperature for these particle size ranges? If

22 you know.
.

23 MS. HANKINS: You mean the temperature of the

24 pool?

.() 25 MR. MICHELSON: Yes.

.
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1 AGBwrb 1 MS. HANKINS: I think that curve there that's

2 constructed from the SPARK code is one in which they have

3 assumed a saturated pool. That's the reason the DF hasn't

4 dropped to zero, it drops to 10 to the zero, which is}
5 supposed to be 1.

6 MR. MICHELSON: How does that change now for

7 lower pool temperatures?

8 MS. HANKINS: The DF increases.

9 MR. MICHELSON: It's just that curve over to the

10 left?

'

11 MS. HANKINS: The parabola goes up.

12 DR. MARK: Obviously the particle size

13 distribution is a matter on which there is very little
. - -

.14 evidence.*

.

s- 15 What about the DF curve? Is that a matter of

16 general agreement if you specify temperature?

17 MR. HARDIN: No. .

18 liS . HANKINS: There are some 95 tests on the DF

19 curve. There are only a few dozen on the particle size. 95

20 exp,eriments that have been published which cover a wide
.

21 range of conditions, the full range of particle sizes.

22 DR. MARK: Are they well-known distributions of

23 particle sizes? I don't suppose you have any pure--

24 MS. HANKINS: Mono dispersed?

() 25 DR. MARK: One-micron particle experiments.

--_ .._
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2 AGBwrb 1 experimental data.

2 DR. MARK: I think that's an interesting topic

3 for discussion. I like data if it is certifiable.

4 MS. HANKINS: The data will give you larger DFs.'

5 And if you're trying to make an alternate conservative upper

6 bound--

7 DR. MARK: I'm not going to commit myself to

8 needing a larger or smaller DF. I would like to have a more

9 certain proof.

10 MS. HANKINS: I do have some experimental results

11 that I could show you.

12 DR. OKRENT: I'm afraid that I'm going to have to

13 limit the total discussion on DF, because we're going to
'

'

_
14 have to stay within the total of thirty minutes *on both DF

\/ 15 and bypass. We do have, it happens, a comment from one of

16 our consultants based on prior discussion. That was

17 Professor Catton. And one of his comments is, "At present

18 we have little knowledge of what size distribution to

19 expect."

20 That's his opinion.

21 So you can see that you're not going to get

22 unanimity on this. And I don't think we'll be -- or should

23 try'to resolve this at any rate this time; okay?

24 MR. IIARDIN: If I could just make a summary
'rm() 25 statement. We have been discussing this with G.E. for at |
:

|

i

|

I
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1 AGBwrb 1 least a couple of ' .ars now, and we do not agree on the data

,

2 and we do not agree on the way to calculate DF, and we have

3 looked to people for advice on how we should treat this.

{} 4 And this is the result.

5 The particle distribution is one that was

6 recommended by Dana Powers here at Sandia, and it's also one

7 that has been used by the BMI-2104 group. So it's the best

8 we have. And yet the whole reason for presenting it here is

9 to show you that we agree it's conservative, and yet, using

10 this, we get very low consequences for GESSAR. And that's

11 the purpose of showing this.

12 MR. SCALETTI: Could I just make a point here?

13 As you realize, Brad made his presentation: we

14 didn't bring the people from Brookhaven who would normally
O 15 handle that. We are resource-limited, a'nd they've told us

16 how many people we can bring.

17 DR. OKRENT: And this was not one of the major

18 items of this discussion.

19 So where does the NRC stand on suppression pool

20 bypass these days?
,

21 MR. HARDIN: We have been looking at the RHR line

22 break as a potential bypass. And we have also been looking

23 at the RCIC steamline break as an event Type V.

24 We are not able to analyze those as easily as we

(
( 25 thought. I think I mentioned this yesterday. It involves
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1 AGBwrb 1 some complex use of the ASPO code: it hasn't been done by

.

2 anybody yet, and so we're trying to continue to look into

3 that. 1

|

4 If we find we can't do an analysis, I think we'll |

(-)3 |\.
'. 5 try to present something on a qualitative basis. We do have j

i6 some thoughts on that.

7 We have done a look at the complete pool bypass

8 caused by an extremely severe earthquake, and I had some

9 results to show here. I don't think it's necessary to take

10 the time. I will just mention that we get large early

11 fatalities and injuries and latents which you would expect.

12 The probability of this is expected to be quite low. Kelvin

13 Shiu could talk .better about the frequency of that.

14 DR. OKRENT: All right; why don't we hear

k_)s
.~ .

15 Mr. Shiu for a minute?

16 MR. SHIU: Briefly, the number of bypass

17 frequencies could be analyzed as follows:

18 The first one is the simultaneous failure of all

19 the buildings, including the drywell, the containment, the

20 RPV and the shell building. And this was analyzed, and the

21 frequency, depending upon the correlation that one assumes,
.

22 of their occurrence was in the order of 10 to the minus-9 or

23 10 to the minus-10.

24 So it is judged from the frequency standpoint to

() 25 be a rare event. However, it does have a potential large

. - . . -. . _ .. --
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1 AGBwrb 1 impact from the risk staidpoint, and that's why Brad has

'

2 gone on to the look at this impact, off-site impact.

3 Another bypass sequence that we looked at
,

4 concerns the failure of the RHR. It was judged by our( }
5 consultant, John Ree3, that the potential failure of the RHR

6 heat exchanger is around the lowest support, given a seismic

7 event of a certain magnitude. And, again, it goes to the

8 question that, If such a failure occurs what would happen to

9 the suppression pool water?

10 A number of scenarios were looked at. One of -
,

|

11 them is that if, indeed, the lowest support fails in such a

12 way that the heat exchanger remains in place -- and you "

13 lion' t need, of course, a failure of the shell -- and then
.

_ 14 the water comes off at a high elevation,then the drainage

15 is not as severe. However, if one assumes that due to the

16 failure of the lowest support structure that the upper

17 support also fails, and in the process the heat exchanger '

18 falls down causing a severing of the pipe connecting to the

19 lower portions of the heat exchanger, then the drainage,

20 because of the elevation difference, could be substantial.

21 And also there's a concern of the secondary

22 water, the service water, coming into the heat exchanger

23 also.

24 We did a brief examination of this type of

I 25 scenario, and we found that given the size of the suction4

'

.
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1 AGBwrb 1 line, and given the state of the isolation valve on the

2 suction side, which is always open, that there is the

3 potential of a large water drainage into the RHR room.

4 The RHR room is constructed, then-- And as you
{~s'}u

5 may have seen the buildings a little bit, the floor of the

6 RHR room is at minus-32. And, in addition, there is a

7 - five-foot-deep pit in which the pump is located. If you

8 assume a severing of the pipe, which is the worst scenario,

9 at the low elevation, you can flood up to that five-foot

10 level within a few minutes, five minutes or so.

11 At that point we were able to, from the drawings,

12 identify that there is a local panel located at the minus-32

13 level, after you come up to the five-foot level there is a

14 local ' panel,, and then we postulated there is a potential

15 that at that point you could disable the function of the

16 isolation valve, meaning that after that point you would not

17 be able to isolate that particular break.

18 Then the next question that comes to mind is, How

19 well is the room insulated from a flood standpoint? And I

20 mentioned briefly yesterday that we saw some blowout

21 openings in the drawings that we have not been able to

22 reconcile, or have some definitive information from General

23 Electric as to whether they're indeed openings or just

24 tightly sealed blocks. Because this opening connects the

() 25 RHR room to the RCIC' room.

_-

=%

4

- ... -
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1 AGBwrb .1 -The second concern that we have identified is the

2 sealed doors. In the drawing at one place it says the doors

3 are watertight, and in another place of the FSAR we found

4 that they were only good up to a flood height of fifteenO
5 inches from the floor for the minus-32 elevation. We would

| 6 need additional information in order to totally quantify or

7 render a judgment as to these impacts, given some sort of

| 8 RHR failure. Because if one postulates the flood might

9 continue to go up, and there is leakage from the doors to>

10 the outside, the leakage rate is difficult to determine at
,

11 this time. -

12 So that's where we are at. The frequency of such

13 an event is in the order of 10 to the minus-6 based on the
,

'

14 BNL evaluation of the seismic core damage frequency.
'

.\ / 15' MR. KNECHT: I'd like to say a couple of words on t

i
i 16 .that, unless you have some questions first.

17 MR. EBERSOLE: Is this pipe supposed to fail just

18~ under the steady head of-the water and no overpressure?

19 MR. SHIU: The pipe failure that I postulated was

20 due to a failure of the heat exchanger, given a seismic,

21 event. The failure of the heat exchanger is at the lowest

22 support; okay? But once that support has failed, -and now-

23 . we are coming to the definition of failure mode --at what

24 place could this failure occur? If it fails up high, then

() 25 the hydrostatic head between the suppression pool and this

-
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3 AGBwrb 1 failure location.is not large, it's on the order of five

2 foot.

3 G.E. has done a study that analyzed this

4 particular failure mode. However, if one also postulates
}

5 that the lowest support fails, the heat exchanger upper

6 support would also experience a failure. Then there is the

7 potential of severing the pipe at a lower elevation.

8 MR. EBERSOLE: Has that not been structurally

9 examined?

10 MR. SHIU: That has not been structurally-

11 analyzed.
,

12 MR. EBERSOLE: You might find that that's not

13 possible, mightn't you?

14 MR. SHIU: I don't think any structural engineer.

/]k' 15 would say that it's not possible until one would do a

16 detailed analysis. And that hasn't been done.

17 MR. EBERSOLE: But it could be done.

18 MR. SHIU: It could change the results if one

19 can come up and say this particular failure mode is a

20 non-problem.

21 DR. OKRENT: Why don't we hear what G.E. has on

22- specific things.

23 MR. KNECHT: I have a couple of charts. They're

24 not exactly going to the point I was trying to make, but let

.(m) 25 me show them here just quickly, because they don't show
.

26 everything that Kelvin is referring to.

. , - - -- - - , , _ . . . - - - - - - -.- . . - . - - - . _ - .
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1 AGBeb 1 (Slide.)

2 When we first heard about this I went back and.

3 tried to look at how likely this thing is. The concern, as

[^) 4 Kelvin has pretty much just described, although he has gone
. g

5 a little bit beyond what I wrote here, is where we have this

6 heat exchanger failing due to the seismic event, loss of

7 pool level which may cause a loss of low pressure systems

8 due to loss of the suction source or MPSH, loss of pool

9 scrubbing capability, and all the adverse consequences that

10 go along with that.

11 And the reason that they came to this conclusion

12 was by looking at the fragility values they had in their

13 version of this seismic PRA wherein you can see the size of

14 the RHR heat exchanger at 1.09 was the weak link in the
'

15 chain there.

16 When we looked at it our fragility values were

17 quite a bit higher, but at any rate, this weak link there is

18 what led.them to conclude that the RHR heat exchanger was

19 the vulnerable point.

| 20 DR. MARK: What is that fragility number? An
,

:

21 acceleration in g in the upper. direction?

22 MR. KNECHT: This is the g level at which there

| 23 is a 50 percent probability of failure.
|

| 24 DR. MARK: Is it vertical or horizontal?

I,_) 25 MR. KNECHT: I think it is whichever is most

$
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1 AGBeb 1 limiting.

2 MR. SHIU: I don't know exactly whether it is the

3 horizontal or the vertical. I believe both the vertical and
.

4 the horizontal has been taken into account in this
O(~%

5 particular case, the .09 median capacity.

6 MR. CHOI: In a typical RHR analysis you probably

7 look at vertically and horizontally separately, and you

8 reach a conclusion based on which is most limiting. There's

9 a consideration of both.

10 MR. BOHN: Typically that's the horizontal ground

11 acceleration, the peak ground acceleration at the surface,

12 but that is just to key it to the hazard curve. In the~

13 analysis, they include both the vertical and horizontal
,

14 loads that' result from that peak ground acceleration, so

(''- 15 they would be included.

16 DR. MARK: This is the horizontal ground which

17 leads to failure. Whatever happens locally is not typified

18 there.

19 MR. KNECHT: The number that we used here of 4.2

20 was our estimate, based on the excess capacity we felt was

21 there based on our design levels and the margins that were

22 inherent in the design.

23 So the BNL number is based on Limerick, so it's a

24 different plant. We of course feel our number is more

'() 25 realistic.

,

. . , . . . . .
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1 AGBeb 1 Let me go on because this is really kind of

2 separate from the point of discussion which is how much of a

3 bypass concern is this.

. 4 (Slide.)
(
\ 5 When I loo'ked at this at first I was looking at

6 it from the standpoint of a break in the heat exchanger at

7 the upper support plate, not so much the lower. And when

8 you have that kind of a break, it takes at least an hour, on

9 that order, before the water level could flood up to the

10 point where you could lose the capability to isolate the

11 room.

12 There is plenty of instrumentation that would

13 direct you to the fact that you have a problem in the room,

14 and even if it were not known, if you did not isolate, you
,

r'i ) 15 only lose about a foot of suppression pool level before they

16 would equalize between the room and the suppression pool

17 itself.

18 I don't have a chart showing the elevations but

19 if you imagine the water level coming down in the

20 containment and coming up in the RHR room and try to figure

21 out what the equal volumes are between the two, you would

22 find only about a foot loss in the suppression pool.

23 MR. MICHELSON: If that's a correct number then

24 it tells me that if I get very much containment

25 pressurization for any reason, I am soon going to completely
Os

ans ~~~ . - - - - . . 3, . . . . - . - . - - - . . - - ..n - - - - . . . . - m.
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|1 AGBeb 1 fill the RHR room and beyond, because you have only lost a

2 foot of elevation to go into equilibrium, which I assume is
|
,

3 getting to be several feet already in the RHR room.
|

4 MR. KNECHT: That's right. When you get a foot7s
\m)

5 of loss in the containment, you come up maybe five feet,

6 maybe a little more, in the RHR room. *

7 MR. MICHELSON: So ten feet would fill the room.

8 MR. KNECHT: Well, now the room is about 40 feet

9 high or so when you work up around the heat exchangers.

10 MR. MICHELSON: I'm just multiplying ten times

11 five is all.

12 MR. KNECHT: The other point is that since

13 ultimately in that event we would vent the containment

14 because of the overpressure, that would, tend to reduce the---

15 MR. MICHELSON: You would have to vent the

16 containment to go back into equilibrium.

17 MR. KNECHT: That's right.

18 MR. MICHELSON: And you have to--

19 MR. KNECHT: That would be the intent.

20 MR. MICHELSON: You have to show that you will do

21 that while the valves, the vent valves are still operable.
!

( 22 DR. MARK: Let's see. This was the break above.

23 MR. KNECHT: This was the break above.

24 DR. MARK: Let's get to the break below.

[a'' 25 MR. KNECHT: The low-point piping break, which is

!

- , _ . . - _. . .
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1 AGBeb 1 the bottom where we could conceivably lose more pool level,

2 we figured we'd lose maybe three feet.

3 Now what is not included in these values is the

4 communication with the RCIC room that Kelvin just-

O, 3
5 mentioned. I haven't done a calculation but it's at most

6 maybe another 50 percent on top of it. The RCIC room, in

7 terms of floor area, is maybe half again as much as the RHR

8 room, so maybe we would lose four and a half feet.

9 MR. MICHELSON: But there is this communication

10 that we observe on the drawings?

11 MR. KNECHT: I have to say that I know it is on

12 the drawings. I think there may be-- I was surprised when

13 I-- giy original thought was that there was a plug and not
,

14 an opening,--
.

.

b'(_j 15 DR. MARK: What about the doors?

16 MR. KNECHT: -- but it may be there.

17 DR. MARK: Are the doors tight, or are they 15

18 inches?

19 MR. KNECHT: The doors are administratively

20 locked closed and they are sealed, and you do have 15-inch

21 design flooding gap.

22 But on the other hand, just that physical barrier

23 is going to restrict the rate at which any water could flow

24 out, and the time that it would take to lose a significant

(')T
25 amount of pool level, we are talking, say, 13 feet before

u

--
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1 AGBeb 1 we would lose the pool scrubbing capability.

2 I haven't done any calculation of it but just

3 qualitatively I think the time is so much greater than the

4 time it would take to pass through the core damage event and
-

5 trap the fission products that it is not a concern.

6 MR. MICHELSON: Where does the door go to if it

7 does break down, which-- I think a 15-inch door will fail

8 by the time you put several feed of hydrostatic head on it;

9 it will just literally blow out.

10 MR. KNECHT: I don't know the number for that.

11 MR. MICHELSON: We have had some CO2 experiences

12 that indicate relatively low pressures on those doors, when

13 applied, will blow the doors off.

14 DR. MARK: And I would be a little reluctant to
-

.,-,
(,j 15 automatically' assume that the time is large compared to when

16 you have passed -- I think the term you used as " passed

17 through the core damage event," or something like that.

18 If we ever have an accident' it is unlikely to

19 look like anything we've specifically analyzed. If we have

20 learned anything....

21 MR. KNECHT: This is sort of a crazy sequence of

22 events, but on the other hand that opening between the RHR

23 room and the RCIC room is there. There is a possibility of,

24 you know, this thing progressing maybe not as severely as

/~T 25 they have described it, but it may progress.
\_)

i
'
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1- AGBeb 1 MR. MICHELSON: It does progress, though, if the

2 door blows off, doesn't it?

3 MR. KNECHT: If the door blows off and if the

-) 4 openings are in fact there, it could, yes.
w)

5 MR. MICHELSON: What does it progress to? To the

6 other division at that point?

7 MR. KNECHT: It would progess into the corridors,

8 and there are a couple of other systems that access that

9 same corridor, but not all systems. The RHR systems, for

10 instance, do not have access from that same corridor; only

11 the LPCS and I think the HPCS.

12 But at any rate this is a bypass sequence that we

13 haven't considered. It is certainly not on a seismic

14 event. I think if it turns out to be really that

O
's / 15 significant a concern, and if it is that likely that we

16 could get into the problem from an RHR heat exchanger

17 failure _in the first place, which we would disagree on those

18 fragilities, then it might warrant looking at some sort of a

19 change for it.

20 But at this point I think there are too many

21 uncertainties and disagreements on the numbers to lead us to

22 that conclusion.

23 DR. MARK: Okay.

24 Other things on bypass?

() 25 MR. MICHELSON: Is there any intention to look at

,
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1 AGBeb 1 reactor water cleanup failure as a bypass mode?

2- MR. SHIU: There is a continuing effort at this

3 time to look at those sequences which cause the failure of

4 the interconnecting pipe that is between buildings. As youf-
k

5 may recall, there is one group of building failures in the

6 BNL analyses, and that building failure is dominated by

7 failure of interconnecting pipes, which is a potential,

8 again a bypass sequence not as severe as, for instance, the

9 multiple-building failure case.

10 We are in the process of looking at that,

11 identifying the piping, and trying to come up with some

12 conclusions.

13 DR. MARK: What is Brookhaven's position on

14 reactor vessel failure?
' -

, , ,

(_,1 15 MR. SHIU: We have not examined that particular'

16 sequence.

17. I am aware of work that has been done here in the

18 U. S. as well as overseas that has numbers on the order of

19 10 to the minus 8. I have not reviewed this work in great
,

!
'

20 detail myself, but the numbers-- It is a high-consequence

21 scenario.

22 On the other hand you have low probability, and

23 my feeling is that such an event ought to be examined, you

24 know, from a risk standpoint to see whether we can have some

, (~) 25 handle on what its impacts are.
| vs
|

!

:
i
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2' AGBeb 1 It is difficult to have a well-supported number

2 from a frequency of occurrence standpoint.

3 MR. ETHERINGTON: I didn't know much work had

4 been done in the U. S. on BWR vessels.
OV

5 MR. SHIU: I don't mean to mislead you by saying

6 that there has been much work. I am only alluding to one

7 report that I am aware of that has addressed or attempted to

8 address the likelihood of such a failure.

9 DR. MARK: Which report is that?

10 MR. SHIU:- I believe it was written under the

11 sponsorship of Sol Levine.

12 DR. MARK: Is there a number to it?

13 MR. SHIU: I don't know the number off-hand.

14 MR. BOHN: Mike Bohn.
,

) 15 We did a study in USIA 12 on failure of reactor

16 . pressure vessel supports.

17 DR. MARK: I'm not talking under seismic now.

18 MR. ETHERINGTON: That was BWR.

19 MR. BOHN: No, this was PWR.

20 MR. ETHERINGTON: PWR. I know there has been a

21 tremendous amount of work on PWRs but they have different

22 conditions there that precipitated that work.

23 DR. OKRENT: I was curious whether anybody has

24 ever looked really hard at the underside of a PWR vessel --

25 the BWR vessel, if I said "P," and tried to consider the(')\s

_
- .. .

-
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2 AGBeb 1 interaction between accessibility, design, the number of

2 penetrations, all this sort of thing, on vessel integrity.

3 When you start talking about these very small

fs 4 numbers for which I don't know any basis myself, it seems to

V
5 me a second look may be warranted. And again it seems to me

6 one has to, however hard it is going to be, factor in in

7 some way errors in fabrication of one kind or another.

8 There is not an absence of history of wrong

9 materials being supplied or the wrong materials being

10 welded,'et cetera, in general in the business, and you are

11 getting very low frequencies of failure in what is being

12 claime*d.

13 DR. MA,RK : Could I ask-- I think Harold might

14 know.

(3
() 15 Is it possible to ma'e an argument that thatk

16 number, whatever it is, Ilarold, for a BWR is either the same

17 as or bigger or smaller than the PWR7

18 MR. ETHERINGTON: I would say the FNR is bigger

19 because there are so many problems associated with the

20 irradiated belt.

21 DR. MARK: So the work on PWR put a ceiling on

22 the value for a BWR.

23 MR. ETHERINGTON: No, I wouldn't say so because

24 the BWR has this complicated bottom head with all of the

c''T 25 control rod stubbed-through tubes in which there have been
V

.
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1 AGBeb 1 some problems and failures.

2 DR. MARK: I misheard you then. '2he BWR has a

3 greater probability than a PWR?
,

f- 4 MR. ETHERINGTON: No , I don't think I would say

' ' (_-'
- 5 that. I believe it, but I don't think you could infer it.

6 DR. MARK: Okay. You believe it but--

7 MR. MICHELSON: It would be hard to prove it.

8 DR. MARK: Let's see. Are there any other points

9 on bypass to be raised at this time? It is going to be

10 revisited--

11 Yes, Mr. Camp.

12 MR. CAMP: I have one.

13 I would be curious to know if anyone has looked

14 at the Sandia containment experiments to try t'o determine if-

'( 15 there is any applicability to GESSAR.

16 DR. MARK: A fair question.
'

17 What's the answer?

18 MR. VILLA: No.

19 DR. MARK: No, you haven't looked, or--

20 MR. 11ANKINS : We haven't looked.

21 DR. MARK: I think it was a steel vessel, was it'

22 not?

23 MR. CAMP: Yes, it was more typical of an ice

24 condenser, but it was stainless steel.

(~)T
25 DR. MARK: You might try to take a look and see

'

(_

_ , . , _ - - - - . _ _ _ _ _ . _ - _ _ . _ _ . _ _ . _ - _ . _ . . _ . _ . _ _ _ _ - . - . . _ _ . _ . _ _ .
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1 AGBeb 1 if it says anything.

2 MR. CAMP: It was hard to take it apart.

3 MR. EBERSOLE: Are there any modes of failure

4 that bring the suppression pool water level down to the

5 point where you uncover the sparger tubes from the relief

6 valves and thus have a non-suppression containment which is

7 emitting steam now straight into the atmospheric space?

8 MR. KNECHT: The only events that we've seen

9 where you could get into that situation are--

10 MR. EBERSOLE: Pump-out?

11 MR. KNECHT: I am not even sure now I am going to

12 give you a clear answer, but let me tell you what I do know.

13 There are some events where if you get a
-

14 differential pressure between the wetwell and the drywell,
t
' 15 and the vacuum breakers fail to open, then you will start

16 sluicing water back into the drywell. Under those

17 conditions you can lower water level down at least to the

18 top vent. Now That does not get down so far as the

19 spargers, but that comes down about as low as we can

20 possibly get to.

21 MR. EBERSOLE: Are there any pump-out sequences

22 where you pump the water open cycle out of the suppression

23 pool and it goes off to someplace and doesn't go back?

24 MR. KNECHT: Not a pump-out. You're talking

() 25 about this RHR drainage?

,

!

!



,

5290 03 13 648
1 AGBeb 1 MR. EBERSOLE: Yes, whatever.

2 MR. KNECHT: That might be an example, but it is

3 not really a pump-out because generally if we're using a

(~'g '4 system that is drawing from the suppression paol, it is
%-)

5 returning to the suppression pool out some break or through

6 the relief valves.

7 MR. EBERSOLE: What if there's a break on the

8 discharge side of the pump? You invoke turning them off, I

9 guess.

10 MR. KNECHT: In that case the pump would

11 generally trip and it wouldn't get pumped out.

12 MR. EBERSOLE: I was just trying to devise a way

13 to deny that you had a suppression containment, which would

14 then rapidly pressurize and form a steam emission from the
CT
\/ 15 boiler.

16 MR. KNECHT: We haven't found ene that we figured

17 was credible.

18 MR. MICHELSON: Well, on an RHR suction line

19 break, we already talked about it, that it is credible to

20 lose the water out of the suppression pool down at least to

21 the suction elevation of the RHR system, wherever that might

22 be.

23 MR. EBERSOLE: Well, would that mean that you

24 lost so much water mass that you in essence would byass

(J- 25 shortly via the SRV spargers?'
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1.-AGBeb .1 DR. MARK: Well, you have to look, it seems to

2 me, at the function of suppression of steam once the level

3 drops markedly.
,

_f,'} 4 MR. KNECHT: In order to get down that low in
7

5 this draining sequence, we have to not vent the containment,

6 we have to create this differential situation. And that's

7 another point against that happening.

8 MR. EBERSOLE: I was not thinking about

9 containment venting here because I was hypothesizing you

10 already had core damage.

11 DR. MARK: Let's see. Were there any points,

12 Mr. Camp,--

13 MR. CAMP: Yes.
,

14 I thought that there was enough water so that you.

. O.
'

~' 11 5 could' slop over into the drywell and still maintain top pool

16 coverage.

17 MR. HANKINS: If you have upper pool dump.

18 DR. MARK: I think'we had better get on to some

19 other topic because we are going to rapidly be squeezed for

20 time.

21 I am advised that coffee is here, so let's take

22 not more than ten minutes, and we will have a short

23 discussion on source term studies.

24 I am not going to allow it to go too long.

(m) 25 (Recess.)
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2E AGBbur 1 DR.HMARK: I am going to propose a reordering of

2 the agenda; namely, that we move'into the seismic risk
~

3 . discussion, then to the hydrogen control question, and then

.( 4 if we have time, come back to the source term question which

5 we-have partly been talking about when we talked about pool

6 scrubbing.

7. uso let's, if we can, go into Agenda Item 4 for

:8 this morning, and I will'suggest that we start with
,

.9 Mr. Bohn. !!e will give a target for other people'to shoot.

10 at.-

11 (Whereupon, the open session of the Subcommittee

12 was recessed to reconvene in closed session.)

13

14 -

,o
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19

20
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24
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1 AGBeb 1 (Whereupon, the open session was resumed.)

2 MR. GOU: I am Bob Gou, General Electric.

_| 3 (S lide . )

4 The topic I am going to talk about is seismic

5 structure fragilities, but I will put the main emphasis on

6 foundation fragility, foundation sliding and rocking in the

7 soil because the structure fragilities topics and details

8 have been covered in the previous meetings, so I will just

9 go over quickly the first three or four slides.

10 (Slide. )

11 This is the total ratio of the seismic PRA

12 program, PRA analysis, and structural fragility fits in over

13 here, and it goes into the core damage probability'

u
14 calculation, the risk assessment, and that is the item I am

15 going to talk about.

16 (Slide.)
17 This shows the calculation of fragility, and this

18 is the standard method and has been used previously in Zion

19 and other work.

20 (Slide. )

21 This summarizes all the factors to calculate the
,

22 capacity factor of fragility median values. We have all the

_

23 constellations grouped into two parts. The first few items
>

>
24 covers the analysis, and the last three items covers the'

25 design, actual structure design.

_
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.l~ AGBeb 1 (Slide.)

2 Now the structural failure is defined as the

() 3 large, inelastic deformation occurrence so it is way beyond

4 the yield limit level. And the modes of failure, the

5 structural failure, we consider the shear failure and the

6 flexural failure. And in the flexural failure we include

7 the tension failure of the rebars in the case of reinforced
8 concrete design.

9 The results have been presented previously in the

10 other two or three meetings. The median values and the

11 capacity values have been presented previously.

*

12 DR. MARK: Mr. Bohn.

13 MR. BOHN: In your failure definition you saidg3

V
14 that you have the failure rebars in tension to get your

15 median failure value? Is that--

16 MR. GOU: In the case of the reinforced concrete

17 design you will have the rebars subject to tension so that

18 has.been included no part of the flexural failure mode.

19 MR. BOHN: Most PRAs today have based their

20 failure definition on sufficient cracking such that your

21 anchorages in the reinforced concrete will no longer hold,

22 which I believe will occur before you get flexural failure

23 of almost any shear wall type structural failures.
/,_T

/ 24 So this would imply to me that your failure'
-

25 definition is somewhat more stringent than other PRAs

- - . . . . . . . . . . . . . - . . _ . . . .. . . . .. .
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f 1 AGBob 1 today.

2 MR. GOU: A lot of times the shear failure comes
-

} 3 close, that's correct, for the shear wall case.
.-

4 And over here we also check. Sometimes this is

5 not the controlling case. We check that.

6 So in the flexural case, we consider-- The

7 concrete cannot take tension. The only tension is in the

8 rebar.

9 MR. BOHN: What is your actual definition of the

10 onset of failure?

11 MR. GOU: The same as what you just described,

12 the cracking of the concrete.

3 13 MR. BOHN: But typically that is defined in terms-

>

; .

'

14 of ductility.

15 MR. GOU: Yes.

16 MR. BOHN: Twelve cycles, eight to twelve cycles,

17 with reduction in the concrete modules.

18 What did you actually use? You have to pick some

19 number.

20 MR. GOU: Okay. One of the factors is the design

21 value, and compare with the calculated number, and the

22 allowable stress in the rebar, and then the ultimate

,

strength or the yield strength of the rebar, and the energy23

)
,> 24 absorption factor considered in the rebar.

25 So it is the same approach used by everybody.

_. _ _ _ ._ _- . _ _ _ _ _ _
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11 AGBeb 1 So in the summary table we have the rebar failure

2 or the-flexural failure. You can see from the summary table

Uf'} 3 most times the shear failure controls.
v

4 (Slide. )

5 What I am going to clarify is the foundation

6 failure modes and the consequences of the foundation failure

7 because BNL an'd Mr. Bohn also pointed out the importance of

8 the foundation failure and consequence of the failure.

9- So for the foundation failure we have two modes.

10 One is the sliding, this kind of mode, and the overturning.

11 Now the sliding is based on the model similar
~

12 like this where the soil foundation is subject to the
,

'

13 seismic load and the building sits on top, the resistance.,-

'
14 It is'mainly based on the friction between the foundation of

15- the building and of the soil. This is a conservative way.

16 Since in the real situation you have the

17 embedment, you will have the passive soil which also

18 ~provides the resistance.

19 So this is the kind of model we use to calculate

20 the effect of safety against sliding. So the key factor is

21 the coefficient of friction.

22 Now the coeffic'ient of friction is between the

23 foundation and the soil, so the value we used in design over
th
(_)- 24 here, the value is .5 in design, and over here'in the PRA we

25 tried to calculate the median value. We used .64.
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l' AGBeb 1 Now we reviewed the literature for the concrete

2 poured in place. The coefficient of friction can be as high
<m() 3 a s 1, and we used the value .8, which is on the conservative

4 side. And this is over here. We said this is dynamic in

5 nature, we'll take 80 percent. So we end up with .64 as the

6 threshold order value as the concrete on soil as the

7 resistance.

8 In other words, once we have the initial force

9 due to the seimic excitation, the initial force, horizontal

10 force exceeding the resistance between the soll and the

11 foundation, the building is going to slide. So that is kind

12 of a very conservative way.
'

13 DR. MARK: Is that coefficient of friction,3-

Nj
14 dependent on the number of cycles, would you think?

15 MR. GOU: We don't have that information. We

16 only based it on the literature. There is the literature

17 published in Geotech where they performed a laboratory test

18 which shows the value varies from .9 to .95, and it varies

19 from soil to soil. So we don't have the information for the ;

20 cycle dependence.
;

21 DR. MARK: Physically, what would you expect

22 physically?

23 MR. GOU: I think it would be different. In the
,n

k 24 dynamic nature the friction will be lower. That's why we

25 take 80 percent to cover all those kind of uncertainties.

!

-_ __ _ - - _ _ _ _ _ _ _ _ _ _ _ _
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| 1 AGBeb 1 MR. ETHERINGTON: But you could measure the

2 dynamic friction coefficient instead of the static

("3 3 coefficient, couldn't you?
L1

4 MR. GOU: In the small size, small scale, we can,

5 but this is built in with a foundation. The concrete is

6 built in, poured under the soil, so the number actually will

7 be very high. If you have a rock foundation, it just makes

8 it almost monolithic.

9 So over here we tried to take on the conservative

10 side so we've used the .8 number and take 80 percent to

11 cover all the dynamic nature. We had to do it in the

12 conservative way.

But in the design we used even lower. We used13 -
-

<~)\' 14 -the .5 number. ;

15 (Slide.)

16 So there are two possible failure modes. The
i.

17 first one we just described. The second one is the

18 overturning, and in the overturning with it in the energy

'

19 consideration and then we proved the kinetic energy and the

20 potential energy, the ratio is greater than 1.5; therefore,

21 the building is not going to overturn and the 1.5 is the

22 minimal factor of safety required in the standard review

23 plan. And this is the industry practice.
,. .

,

i 24 (Slide. )t_/

25 And our number comes out a lot higher. For

____ - _ __ _ _ __
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1 AGBeb 1 example, in the reactor building the number is 10 and for

2 the auxiliary building it is 5.9 and for the fuel building

n
(_) 3 it is 4.4. So that means the overturning modes would not

4 occur.

5 And the second consideration is the soil-bearing

6 capacity. We have a requirement that the soil-bearing

7 capacity of the site must be adequate to accommodate the

8 plant design loads.

9 Now over here we put down the reactor building

10 soil pressure. This is just that load. The static value is

11 on the order of 12 KIP per square foot. So this is a

12 substantial kind of soil; not ordinary soft soil can provide

13 such kind of capacity.,q _
%J

14 And for dynamic pressure during the earthquake,

15 then the number can go as high as 100 KIP per square foot.

16 Therefore, we have to have a good site in order to reach

17 that kind of capacity.

- 18 - So over here in the seismic spectrum, the whole

19 envelope analysis, we consider 500 feet per second for the

20 shearwave velocity to 2,000 feet per second shearwave

21 velocity for a softer soil added to a rock foundation.

22 But because of this requirement we narrow down

23 the . soil only for the rock or soil equivalent to the rock,

'{x- 24 so the softer soil is excluded.

25 MR. BOHN: Isn't 40 KIPS per square foot a
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1 AGBeb 1 reasonable soil-bearing pressure at typical East Coast
g

2 sites?

} 3 MR. GOU: That's already like a competent rock

4 when you talk about 40 KIP'per square foot. The ordinary

5 soil we talk about is of the order of .100 pounds per square
|

,

6- foot or 200 pounds-per square foot, so 40 is like a rock

7 ' foundation.

8 MR. BOHN: Didn't you just say that you got

9 higher soil-bearing pressures induced by rocking than 407

10 MR. GOU: Right, due to the seismic event it is

i 11' about 100 KIP per square foot.

12 MR. BOHN: Then I would expect the rock would--

'

Even under no overturning, you would expect fairly large;--
- 13 -

:([) 14 deformations due to the compacting of the soll?'

15 MR. GOU: Yes. Then you cannot set that kind of-

i
' 16 a building on the 40 KIP per square foot soil.

i

17 MR. BOHN: That's a fairly typical value for a i

18 good, competent soil site throughout the Eastern United

19 States.

20 MR. GOU: Yes, but that will not qualify it for

| 21 the buildings so you will not build on that kind of site.
i

L 22 MR. BOHN: So you are telling me you are not

23 going to approve most of the sites east of the Rockies, is

) 24 what you're telling me.
|

| 25 MR. GOU: No. You have to find something
!

| !
!

!
,

_
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1 AGBeb 1 equivalent to the rock' foundations to provide like 100 KIP

;

~2 per square foot soil.

()' 3 MR. BOHN: That is really restrictive.

4 MR. GOU: In the analysis we covered the whole

5 spectra. You have to check on every item. This is one of

6 the items you have to check in order to qualify. Otherwise

7 you would not set the foundation on such kind of soil which

8 cannot meet the response.

9 MR. BOHN: In developing.the hazard curve you

10 looked at soils that -- I forget, anything over 1500 feet

11 shearwave velocities or something like that. And so'on the

.12 hazard curve you have allowed a hazard curve for more

13 reasonable soil sites and here we're saying no, it has got

14 to be on rock or rock-like, severely competent and compacted

15 soil. That's ver inconsistent.

16 MR. GOU: But there's a wider-spectrum for doing

17 that analysis, especially generating the response spectra,

18 the design loads. This is on the conservative side for the

19 analysis.

20 Once you ccme to the real world, to place the

21 reactor building or the plant on site, you have to check all

22 those requirements. This is the minimum requirement you

23 have to meet. You are not going to make it explicit and say
_

k-) '24 you have to set this on the rock. Once you do the design,

! 25 finish the design, you find out what you have to deal
L
!
!

t

i

!
,_
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1 AGBeb 1 with..

2 So this is one key item you have to check from

() 3 the beginning to select the site.

4 DR. HANKINS: The seismic analysis we did was

5 never to be taken alone. It was always in conjunction with

6 the seismic analysis in the FSAR. I f you didn ' t meet the

7 seismic envelope in the FSAR there was no point in going to

8 the probabilistic analysis because we wouldn't put GESSAR

9 there.

10 MR. FOREMAN: Or if you did you would have to
,

11 perform an separate analysis.

12 DR. HANKINS: Right.

MR. FOREMAN: That's an extra cost that--13 *
--,s

$) 14 MR. BOHN: My only point is that 40 KIPS per

15 square foot is a very normal, reasonable site soil-bearing

16 pressure for consolidated glacial till in most of the

17 eastern United States and that somehow seems to be outside

18 of your envelope.

19 MR. GOU: If you check on the roll you will find

20 out that that's the case.

21 DR. MARK: Will I find in the interface

22 requirement documents that Mr. Major is going to get for me

23 these specific requirements?

(3'

x / 24 MR. GOU: Yes, this is one of the eight items

25 given in GESSAR, Appendix 3-A.'
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1 AGBeb l- MR. VILLA: In fact you would find these

2 requirements in the Safety Evaluation Repor that the Staff

(< s,) 3 has issued.
,

"'
4 DR. MARK: Okay. I'll look for it.

5 MR. VILLA: I will give you the page later.--

6 MR. GOU: From the foundaion mode, the foundation

7 ', sliding we calculate the median value to be 1.7 , and that9
.-

* 8 was based on the .64 coefficient of friction, and to compare

+. 9 with the results then we say the foundation sliding

10 governs.
p.

11~ So the next thing we have to say, what's the

12 consequence of the building sliding if it does happen?

fx 13 MR. BOHN: I believe you can have'a significant -

G]*
.

14 contribution to the stress load on inter-building piping

15 from the rocking without necessarily requiring that the

16 building overturn. If you get two or three inches of

17 compaction under the-- I don't know if you get it, I

18 haven't seen your results.

19 But if in your rocking your containment building

20 you get compaction by going over the bearing pressure, the

21 building doesn't have to overturn to put a pretty good load

22 on the pipes.

23 MR. GOU: Right.

("h6

(J 24 MR. BOHN: So just saying the building doesn't

25 overturn does not exclude that failure.
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1 AGBeb 1 MR. GOU: Okay. That's because of the soil case

2 over here for the rocking. Therefore, you che:k the
,-

3 pressure.

4 MR. BOHN: No, but you've already told ne you are

5 going to limit it to a site with almost rock.

6 MR. GOU: Yes, almost rock.

7 MR. BOHN: So you have excluded building failure

8 mode on the grounds that it's rock, but then you tell me you

9 are going to come back when you build the thing and you are

10 going to check it.

11 MR. GOU: With that kind of 100 KIP per square

* 12 foot, that's what we checked in the previous standard plant

13 design. And that came out to .5 inch displacement because73
( /

'

.

''' 14 of SSE, so that's a small value.

15 MR. BOHN: I tell you I think a third of the

16 plants in this country are built on sites that have

17 soil-bearing pressure considerably less than that that are,

18 you know, pretty adequate.

19_ MR. GOU: That's true, but this is an envelope

20 design where you base on the wider range of the envelope.

21 That is why we end up with a lot of building structures with

22 the capacity factor very high, higher than Limerick and the

23 Zion and a lot of places. The dollar value is higher, a lot

24 of times higher; that's true.

25 MR. EBERSOLE: May I ask a question?



'5290 08 13 734
1 AGBeb 1 There have been, as you well know, a lot of sites

2 where there has been a lot of trouble with differential

p)( 3 settlement from building to building to building. What sort

4 of control are you going to put on that, and define it

5 against the flexibility of the interconnecting piping to

6 tolerate that if you are going to allow it at all.

7 MR. GOU: Yes. Again, this happened on the clay

8 so in this kind of situation, because of the limit on the
1

9 soil-bearing pressure, then we are going to eliminate--

10 MR. EBERSOLE: You will eliminate it?

11 MR. GOU: -- the clay kind of foundation.

12 MR. EBERSOLE: When you eliminate it then--
,

13 MR.'GOU: The analysis will cover'it. w; w

( 3)
,

%.
14 MR. EBERSOLE: When you eliminate it are you then

15 going to say "I have eliminated it, " and have rather rigid

16 inter-building piping, or are you going to provide some

17 flexibility?

18 MR. GOU: Okay. In the design we still

19 accomodate the minimum displacement with the different

20 settlement.

21 MR. EBERSOLE: You will still do it?

22 MR. GOU: Yes.

23 MR. EBERSOLE: With double protection?
i,i
'/ 24 MR. GOU: Yes. The number is given in the

25 GESSAR.



,

5290 08 14 735
1 AGBeb 1 MR. EBERSOLE: Okay.

2 DR. MARK: Can I ask, do these requirements apply

('j 3 to the ultimate heat sink and the pump house and so forth
I%J

'4 for that?

5 MR. EBERSOLE: It is not in your scope.

6 _MR. GOU: But I cannot--

7 MR. VILLA: I didn't hear the question.

8 DR. MARK: I am asking whether these requirements

9 apply to the ultimate heat sink and to buildings not in the

10 GESSAR scope?

11 MR. VILLA: No.

12 MR. EBERSOLE: Such as the in-service water

7s.
13 building? It will not apply?~

.

- ' 14 MR. VILLA: Right.'

15 MR. MICHELSON: An interface document is-prepared

16 that makes something apply. What is going to be in the

17 interface document if it.isn't this kind of a requirement?

18 MR.-VILLA: It would be a site-specific analysis

-19 that would be required to show that the othar buildings that

U .20 are not in our scope meet the NRC requirements.

; 21 MR. MICHELSON: I certainly hope that design gets

22 a detailed review at the appropriate stage before that plant
.

23 would be allowed to operate because it is not getting it
.

.

24- now, apparently.-

4y 25' MR. BOHN: An e xample is the CRDR design where

i

*
- - _ - . . . _ - . . . , _ _ , , _ . _ . . _ . - . _ _ _ _ _ , _ _ . , . ~ . _ _ _ _ . . _ . _ , _ _ _ .- __ -.
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1 'AGBeb 1 they had a floating island concept, an entirely single mat

2 for everything. But they went and put one of their service

() 3 water buildings off that was not part of the design, that

4 was an add-on. They put it off, and it turned out that it

5 was on 60, 80 feet of soil whereas the main island was on

6 rock. And they thought they had no problems whatsoever but

7 the add-on sort of totally invalidated that approach to the

8 design.

9 DR. MARK: This question then of no soft soil,

10 for example, doesn't apply to the ultimate heat sink.

11 MR. VILLA: I can't say it. I guess that's not

12 true to say that straight away.
|

13 'These requirements that we specified are onlyL73
V

14 requirements for the soil, for example, which would allow

15 you to use the seismic envelope. If you don't meet these

16 requirements, then you can't use this envelope. That isn't

17 to say that you can't put the plant on the site.

18 MR. MICHELSON: Does that envelope apply to the

19 intake structure as well?

20 GR. SCALETTI: It's a site envelope. It's a site

21 envelope. We understand it as being a site envelope, not

22 specifically being a GESSAR envelope for the GESSAR scope.

23 DR. MARK: I've got two different answers, and I

24 mast _ confess I will be interested to see what the interface

25 document says. At some point we ought to understand what
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1 AGBeb 1 the answer is. I think in the end there is one.

2 MR. BOHN: My observation is that this particular

'

3 item will almost require redoing the seismic analysis
}

4 because most sites will not fit into this envelope and

5 because of this, you have not including rocking stresses on

6 the inter-building piping.

7 And hence for most sites that I think that this

8 might be applied at, this would then force you to go back

9 and redo the numbers since we have seen the importance of

10 this piping failure assumption.

11 DR. MARK: But if that is really the case then we

12 have not had a seismic. analysis for the GESSAR reactor that-
"

.13 would be pr'oposed. . .

. 7_
.14 MR. VILLA: And I don't believe that to be the

15 case. But, you know, that's another issue.

16

17

18

19

20

21

22

23
es
( ). 24

25
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1 AGBagb 1 It would help to.have it clarified but we have 10

2 minutes left to ,say whatever we are going to say.

3 Go ahead.

4 MR. GOU: This is the picture for the Mark III

5 containment, this is the reactor building and adjacent here

6 is the auxiliary building.

7 Now we talk about the sliding, the consequence of

8 the sliding. It was set on the same foundation mat and the

9 sliding, the whole thing will move together, there's no

10 consequence.

11 Now over here you will see -- this is the

12 pedestal over here, this is the ,drywell containment, the

13 she11d bui1 ding' and this is the filled concrete between
7s

b 14 containment and the shield building. And outside here is

15 the auxiliary building.

16 So due to this sliding mode then over here the

17 drywell and the containment and shield building will not

18 collapse or fall due to that kind of foundation sliding and

19 the way it is screwed in, no overturning.

20 Now the adjacent building over here is the

21 auxiliary building and which we had to say what is the

22 consequence of those pipings. So if that piping goes there

23 are several possiblities: the length, the minimum length of
'a,

s ,) 24 the piping going from the reactor building to the auxiliary

25 building is at least ten feet. So with ten feet and if we
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1 AGBagb 1 have this sliding the reactor building goes one way and the

2 auxiliary building goes the other way, with six inches the

('') 3 amount we estimate or calculate, based on the median value,
v

4 and with ten feet long it would go this way (indicating),

5 then the pipe is flexible.

6 And Mr. Bohn also pointed out that the piping

7 support is not as strong as the piping and therefore subject

8 to that kind of movement that the failure of the support,

9 the piping, then makes the piping more flexible.

10 MR. MICHELSON: Well this is a three-dimensional

11 situation though not two-dimensional and you keep moving

12 your hands back and forth in two dimensions, what's

13 happening in the third dimension? Pipes are not just comingj_

- 14 out at one place, they are coming out all the way around,

15 virtually.

16 MR. GOU: That's why we tried to concentrate in

17 the area where you have piping going from one building to

18 the~other.

19 MR. MICHELSON: Well how can these buildings

20 slide relative to each other when one encompasses the other?

21 MR. GOU: I'll come to that, yes.

22 MR. MICHELSON: Okay.

23 MR. GOU: This is one possibility. And this is

:( ) 24' .the most likely to happen because the earthquake will

25 introduce the shear waves and if you have shear waves, SH

.

.., , . - - . _ ._ . _ . . _ _ . . _ _ _ . , _ _ -

,.
-
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1 AGBagb 1 waves, then the building, reactor building may move one way

2 and the auxiliary building may move the other way is the

( ') 3 most likely to happen case.

4 And the other situation is move in this direction

5 and they are ten feet long and they are moving at a six-inch

6 relative displacement and that is corresponding to 5 percent

7 strain. So 5 percent strain is substantial. Therefore in

8 that case then we say we are going to have failure of that

9 kind of piping. We don't have all the piping in such kind

10 of a situation, only in this area where you have very

11 limited space you may anchor it in such a way, maybe a ten

. 12 feet length or you can make it a different support

13 situation, make'it more flexible in one rigid body or one 1

73
V'

14 building. So in that way that kind of situation will not

15 happen.- The failure of the piping support first then you
'

16 still have the more flexible piping.

17 And for the piping on the other location, higher

18 position, you will have the pipe chase adjacent to that and

19 the piping come out and bend it over. And some people use

20- this annulus trace as the piping chase to turn the pipe, so

21- the pipe itself 1s more flexible than the case we consider

22 for the ten-feet length. That's the worst situation we've
J23 ever had.

,

k /- 24 We have found out such piping is so critical to

25 the consequence that we always can design the piping in such
.

.5
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1 AGBagb. 1 a way to make it more flexible to accomodate the higher

2 relative displacement. I think that's what Mr. Bohn also

( 3 mentioned.

4 And the other thing is the occurrence of this

:S kind of movement is very unlikely to happen because it sits

6 on the soil. If you check on the wave motions, it's very

7 unlikely the thing will move in such a way (indicating) with

8 the two buildings adjacent to each other. Granted that's

9 the worst situation we consider, then we end up with the

10 worst situation.

11- (Slide. )
*12 And this shows the arrangement --

13 DR. OKRENT: Excuse me, is there something in thef,

U
14 documentation -- this is in GESSAR's scope, all this? Is

15 that correct?

16 MR. VILLA: That's correct.

17 DR. OKRENT: And is this something that is

18 already; documented, what you've been talking about?

19 Something you thought on and had written down in prior

20 things?

21 DR. EIANKINS: It's not been submitted.

22 DR. OKRENT: It's not been submitted. For the

23 SSE design you wouldn't go into this sort of thing.
_ _

1 24 MR. EBEPSOLE: ~They were going to build this

25 plant in Louisiana -- or are you?

,

--.,..-r -r- b



r:

I
,

!-

I
,

|
t

5290 09 05' 742
L 'l .AGBagb 1 DR. OKRENT: Go ahead.
;

i 2 MR. GOU: This shows the general arrangement.
t

| . (;mJ 3 This is the reactor building, auxiliary building and the: -

4 piping we are concerned most about is in this area, that's

5 why I keep doing this (indicating) for the sliding case.
,

i 6 And we don't have the rocking. Even the rocking with a. ,

7 small relative displacement like a six-inch type of

f -8 situation, that we still can accomodate or make the

9 arrangement in such a way as to accomodate such kind of

10 relative displacement. *

11 So the main thing I tried to say over here is not
..

,

12 reasonable; it is conservative but it is not reasonable,
'

13 assuming -- with that kind of foundation failure mode, to; .

LO 14 assume all the. pipe goes, all the pipe fails. Some of the
,

15 critical ones will fail but that one can be modified.

16 (Slide.)

L 17 So this is the conclusion based on the

18- consequence of the foundation sliding, we said no large

-19 rocking motion between buildings because we have to live-

20 with the high soil bearing pressure and over here;
'

;

21 simultaneous failure of the drywell containment and shield

' 22 building is not possible due to the foundation sliding, this
.

23 building sits on one solid foondation; and the failure of

24 the interconnecting pipings between drywell and the primary

25 containment is not credible and six-inch relative

!

r
. . . _ _ _ _ _ . _ _ _ _ _ _ _ . . _ _ _



5290 09 06 743
1 AGBagb 1 displacement resulting from building sliding will not fail

2 all the interconnecting pipings, maybe the most critical
,

/^) 3 ones, but that can be modified.
U

4 Over here, the piping structural capability is

5 higher than that of the snubbers, as Mr. Bohn pointed out.

6 So over here you have such a kind of severe situation that

7 piping becomes more flexible after losing the snubbers.

8 And for the worst piping arrangement, the one

9 that I describe where we have this kind locked-in, ten feet

10 in length, you have six-inch displacement, you are going to

11 end up with 5 percent strain. And that's the worst

12 situation we can have. And with such a kind of situation we
,

13 would probably have to remodify the support in a certain,5<
_ t <' ' ' 14 manner if that is required and critical.

'

'

15. DR. OKRENT: Mr. Bohn?

16 MR. BOHN: Just a quick observation: the

17 simultaneous failure of drywell containment and shield

18 building, in the BNL analysis they recognized that fact so

19 this conclusion here would not change any of their numbers.

20 They recognize that these three buildings are one building

21 essentially.

22 MR. GOU: On a comparison table you would put a

23 common number, 1.5g, based en sliding.
.,3

- (_) 24 MR. SHIU: 1.5g is the sliding due to piping, the

25 simultaneous failure that we calculate that I alluded to
;

. ._ . _ ._. _ _ _ _ ~
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1 AGBagb 1 earlier on the order of 10 to the minus-9 or 10 to the (

2 minus-10 order is due to failure of buildings of the
/m

ij 3 capacity to 29

4 DR. HANKINS: The drywell has 29 capaciti'?

5 MR. GOU: The number is not consistent.

6 DR. OKRENT: We'd better finish. We have a

7 minute or two.'

8 (Slide. )

9 MR. GOU: The last one is the summary. I think I

10 already talked about the soft soil is excluded because of

11 soil-bearing capacity requirement, foundation sliding mode

12 governs and the foundation sliding mode does not cause

13 simultaneous failure of drywell containment and the shield,7s
,O

14 building; therefore, we use various capacity factor. And

15 the relative displacement resulting from building sliding 1s

16 very unlikely to fall all interconnecting pipings.

17 DR. OKRENT: I'm not quite sure how to interpret

18 "unlikely to fail all" because I don't know that all --

19 MR. GOU: Okay. Assuming once you have relative

20 sliding that all the pipe fails but based on the explanation

21 I had earlier, some of the critical piping will fail. But

22 if that's the controlling case then we have to modify it in

_
such a way to accomodate whatever the displacement or the23

24 design in the SSE level or OBE level so that we can live-

j 25 with that kind of high relative displacement.

,

- , c. - w-yn- -- - - a g. ,,n-. --w ,e e., ,,-,,;-- ,, g m.m.-,,.e-.
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1- AGBagb 1 - So instead of just making an assumption, a

2 conservative assumption -- an extremely conservative

!1(^3 L 3 assumption but it is not a reasonable assumption is what I
x)

4 tried to say.

5 MR. MICHELSON: Does that mean that more than one

6 main steam line might be sheared, for instance?

7 MR. GOU: I think the critical one to talk about

8 is ECCS lines --

9 DR. HANKINS: -- RHR suction lines.

10 MR. MICHELSON: It's kind of critical, you know,

11 if you break too mny steam lines you blow the building up

12 by steam pressure if they are not vented for multiple steam

. 13. line failure, they are vented for one postulated break in
>. i-

(
N. 14 the steam lines.

15 MR. GOU: But the steam lines are more flexible

16 than --

17 MR. MICHELSON: I just asked a simple question:

18 does this mean more than one steam line failure?

19 MR. GOU: No.

20 MR. EBERSOLE: One steam line failure will blow

21 the building down. Is it vented for that?

22 DR. HANKINS: It goes into the steam tunnel which
.

.23 goes into the drywell which goes through the vents.
L .n
;G 24 MR. MICHELSON: But it's not designed for

;

! t

|' 25 multiple.

t

I
t

|.'

,

----. , ., -- .e-., .,, ,.,c.,.,y..,,, , , , r._.-.-_., -...m., , ,# ..,,ym,,_....,~.,,%,.,...7 ,,.4,.p..g,.m,,my._.m.
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1 AGBagb 1 MR. EBERSOLE: Out in the turbine building.
!

2 DR. OKRENT: Outside their scope of supply. j

.( )l 3 MR. GOU: But the. steam lines are more flexible.
%

4 We just try to define the most rigid.

5 DR. MARK: I think I would ask Mr. Bohn, who

6 spent so much time on seismic mysteries: two buildings from

7 here to the wall apart, is an earthquake motion even capable

8 of having them move this way?

9 MR. BOHN: Yes.

10 DR. MARK: How does it do it? It is a wave which

11 1s coming from one side or from below --

12 MR. BOHN: *But the building itself 1s going to be

13 sending the motion.,c

~(-)/
14 DR. MARK: It's got a period.

15 MR. BOHN: It's got its own natural frequency, it

16 may be two hertz, it may be eight hertz.

17 DR. MARK: If I match those, I could get these

18 effects.

19 MR. BOHN: Yes.

20 DR. OKRENT: Okay. Thank you for the

21 presentation. It looks like we won't get through all the

22 items on the agenda but we rarely Fave.

23 As we discussed on Wedaesday, at the meeting with

(~)
(/ 24 the ACRS we will focus on things related to, I guess we call

25 it, security, that's the key word, and I'm told by Mr. Major
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1 AGBagb 1 we are likely to have three hours with the full Committee on

2 Thursday or Friday, I don't know which. It will be a closed

(~T 3 meeting and in fact it may be divided into portions
(

4 according to degrees of classification so that we are able

5 to discuss some topics that we can't cover at a lower degree !
!

6 of classification. That remains to be worked out.

7 And beyond that, I am sure that there will be at
.

8 least one more Subcommittee meeting, I'll wait to see the

9 Staf f's Safety Evaluation Report. Our consultants have

10 raised some points, Mr. Bohn has raised some, some of which

11 have been addressed here, Mr. Camp has raised some in a

12 second submittal, there have been some other questions
.

'

_
13 raised by Mr. First, Mr. Catton and so forth, so to the.

'I'') 14 extent that information that they are interested in can be

15 supplied expeditiously working with Mr. Major, I encourage

16 that.

17 I think there also remain over the Subcommittee

18 meetings questions that have been raised by various members

19 of the Subcommittee, not all of which have been addressed at

20 later Subcommittee meetings. If I recall correctly, I

21 suggested at the last meeting if we could get some of them

22 answered in writing it might be more expediticus, but if not

23 we'll cover them via the usual mechanism.

h)1 24 I think we will probably have to revisit topics,

25 for example, my recollection is we somewhat ran through
J

N
_.
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1 AGBagb 1 unresolved safety issues, generic issues and so forth at an |

l
,

2 early meeting, we picked one up in detail this Wednesday but i

'

3 I think we are going to have to think again now about these

4 others. So there are a variety of kinds of things to think

5 on besides all these hard questions that relate to how much

6 safety is the proper amount of safety for a new plant.

7 Okay.

8 In any event, I would like to thank everybody

9 for -- Mr. Michelson wants to bring a point of interest to

10 your attention.
'

11 MR. MICHELSON: I had discussed informally with

12 both the Staff and General Electric a concern that I have

13 about what is the true scope of the GESSAR II proposal, what
p
i \

Y- 14 is the true scope of the FDA being grante'd by the Staff and

15 I think they both understand the question and it certainly

16 will be one-that will come at a later meeting.

17 DR. OKRENT: So keep that in mind. Okay.

18 Let me again thank everyone for what I think was

19 really, for the most part, really good contributions, good

20 presentations, lively discussion here and there and the

21 meeting is adjourned.

22 (Whereupon, at 12:07 p.m., the meeting of the

23 Subcommittee was adjourned.)

p)' 24(

25
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DEFINITION OF STRUCTURAL FAILURE

LARGE INELASTIC DEFORMATION INTERFERE WITH
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FOUNDATION FAILURE MODES
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e THE SOIL-BEARING CAPACITY AT THE SITE IS ADEQUATE TO

ACCOMMODATE PLANT DESIGN LOADS.

) ksfSOIL PRESSURE (R/B) 11.9-

SOFT SOIL IS EXCLUDED-

e FACTOR OF SAFETY AGAINST BUILDING OVERTURNING IS GREATER

THAN 1.5

10 FOR REACTOR BUILDING-

5.9 FOR AUXILIARY BUILDING--

(

4.4 FOR FUEL BUILDING-

e MEDIAN VALUE OF FOUNDATION SLIDING = 1.7g
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CONSEQUENCE OF FOUNDATION SLIDING
.-

'

.

e NO LARGE ROCKING MOTION BETWEEN BUILDINGS.
.

,

e SIMULTANEOUS-FAILURE OF DRYWELL, CONTAINMENT AND

SHIELD BUILDING IS NOT POSSIBLE DUE TO

FOUNDATION SLIDING.

<

e FAILURE OF INTERCONNECTING PIPINGS BETWEEN DRYWELL*

AND PRIMARY CONTAINMENT IS NOT CREDIBLE.
'

.,

e 6 IN. RELATIVF DISPLACEMENT RESULTING FROM'

. ,;:#
' BUILDING SLIDING WILL NOT FAIL ALL THE INTERCONNECTINGj.g

; g
- PIPINGSr'

. - . .

J

PIPING _ STRUCTURAL CAPABILITY IS HIGHER-
. ..

THAN THAT OF SNUBBERS

I -

PIPING IS FLEXIBLE AFTER LOSING SNUBBERS-

FOR WORST PIPING ARRANGEMENT, 6 IN. RELATIVE-

,

DISPLACEMENT PRODUCES ~ 5% STRAIN
.

'_ $

;Q)

.

..

#
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SUMMARY

;O-

e SOFT SOIL IS EXCLUDED BECAUSE OF SOIL BEARING

CAPACITY REQUIREMENT.

e FOUNDATION SLIDING MODE GOVERNS.

O e- FOUNDATION SLIDING DOES NOT CAUSE SIMULTANEOUS

'FAILUIRE OF DRYWELL, CONTAINMENT AND SHILED BUILDING.

RELATIVE DISPLACEMENT RESULTING FROM BUILDING SLIDING IS VERYe

UNLIKELY TO FAIL ALL INTERCONNECTING PIPINGS.

D
.


