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A T"U l 3 8 6 2 ...  

CIAIR AAJENSCH: Please come to order.  

2 We seem to be represented here except for the Inter

3 venors. It is my recollection that the attorney or one of 

4 the attorneys for one of the Intervenors said he would not be 

5 here today. Therefore, are we ready to proceed with the 

6 applicant with the redirect? 

7 MR. TROSTEN: Yes, we are, Mr. Chairman.  

8 MR. JENSCI-: Proceed, please.  

9 MR. TROSTEN: Mr. Chairman, we would like to proceed 

10 this morning with redirect testimony concerning the emergency 

11 core cooling system matter first by Dr. Roll. I would like to 

12 call Dr. Roll to the stand.  

13 MR. JENSCH: Dr. Roll is previously sworn and need 

14 not be sworn again.  

15 MR. TROSTEN: Dr. Roll, in cross-examination there 

16 was much discussion concerning the details of the derivation 

17 of the Baker-Just equation. Can you offer some clarification 

to as to the relevance of this discussion in the context of what 

19 Westinghouse did in analyzing the ECCS for Indian Point Unit 

20 No. 2? By way of reference I refer particularly, for example, 

21 to the discussion on transcript page 2167 as an example of 

22 this cross-examination. This is the old pagination.  I 
23 DR. ROLL: Yes, sir.  

24 CHAI AN JENSCH: For the purpose of discussion, give 

25
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I us the summary of what is in the transcript and then discuss 

2 it, if you will, please.  

3 DR. ROLL: Thank you.  

4 In the transcript in and near the page referred to 

5 by Mr. Trosten, the line of question involved several basic 

6 assumptions which the authors, Baker and Just, made and dis

7 cussed in the over-all context of the report. The line of 

8 questioning between Mr. Ford and myself really questioned the 

9 validity and applicability of the assumptions which Baker and 

16 Just made, and whether or not the validity of these assumpt*s 

11 in any way through a question or use of the equation in the 

12 analysis of the loss of cciOlant accident.  

13 CHAIRMAN JENSCH: Thank you. Will you proceed.  

14 DR. ROLL: In reviewing the derivation of the Baker

Is Just equation, the authors were attempting to define the 

16 mechanism for the zirc-water reaction, and in doing so they 

17 defined two regimes of reaction. Let me characterize them 

18 in my own words and not as they do.  

19 Let us say we have an equation, A -

20 CHAIRMA JENSCH: Excuse me. Can you tell me where 

21 they have done what you said they have done? Where can we 

22 find that reference? 

234 DR. ROLL: Baker and Just. This is document ANL -

24 let me get the reference number and I can get some page numbers 

95 too, please. The document is ANL 6548, and in particular, we
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I are referring to the discussion that begins on page 23, 

2 entitled, 'Nathematical rescription of the Reaction." It 

3 continues through essentially the end of the report.  

4 CHAIRMAN JENSCII: Thank you.  

5 DR. ROLL: In this section entitled, "4athematical 

6 Descripton of the Reaction," the author, as I say, divides the 

7 equation into two regimes of reaction. In one regime the 

rate of the reaction is controlled by solid state diffusion, 

9 and in the other regime the rate of the reaction is controlled 

10 by diffusion across the gas film. The author then goes to 

11 show some of the details in these two~reactions. But, in 

12 particular, the questions about the assumptions that we were 

13 discussing two weeks ago, really bear on the assumptions that 

14 the author made in theregime where the rate is controlled by 

15 the diffusion ih the gaseous film and not in the regime where 

16 the rate is controlled by the solid reaction.  

17 The author shows, on page 31 of his report, that the 

18 reaction is assumed to follow whichever rate is slower at any 

19 time, and that for cases of interest in, the analysis which we 

20 perform, it is always the equation which relates to the solid 

21 diffusion which we are using, and henc the discussion of the 

22 detailed assumptions that went into the derivation of the 

23 other equation are really not germane to our application of 

24 the work reported by Baker and Just to the loss of coolant 

25 accident analysis.
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CHAIRMAN JENSCII: While there is a j.iuse may I 

2 understand your statement? You say there are two regimes, one 

3 of which the rate of reaction controlled is solid state diffu

4 sion, and as to that, you don't question the assumptions 

5 related to that phase or that regime; is that correct? 
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DR. ROLL: That's correct, sir. in this regime of 

2 reaction the authors do what, as they quote, is essentially 

3 standard practice and conduct an empirical correlation of the 

4 data with a parabolic rate equation of the Anhenius type.  

5 NOw, this is discussed on Pagte 27 and following and 

6 the correlation is shown, then, in Figure 16 of their report.  

7 And it is truly an empirical correlation where they, as they 

8 discussed, by trial and error determined the values of the 

9 constants in the equations.  

to CHA RMN JENSCH: You don't contest that phase of the 

11 regime? 

92 DR. ROLL: No, Sire 

13 CHAIRMN JENSCH: your dispute or discussion here 

14 this morning is in relation to either your or Nr. Ford's use 

15 of the equation insofar as confusion is considered across the 

16 gas film. is that correct.  

17 DR. ROLL: Perhaps I should very briefly state that 

18 the discussion which consumed a large portion of the testimony 

19 in cross-examination two weeks ago appeared to bear in on the 

20 basic assumptions which the author made and the point we are 

21 trying to make today is that these assumptions which the author 

22 made are for a part of his analysis which we are not using and 

23 hence, the validity of those assumptions or. lack thereof really 

24 does not reflect uppn our use of his work in our own analysis.  

25 We are not contesting which equation we should use.
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We have subsequently, and as discussed in the transcript shown, 

the equation which we do use provides a good fit to the data.  

We would like to leave with you the idea that the 

whole line of,.questioning was on a part of the equation which 

is simply not relevant to the subsequent application of the 

Baker-just work to our analysis.  

CHAIRMAN JENSCH: Not relevant to your use with what 

you have done with the Baker-Just equation? 

DR. ROLL: That 2 s right.  

CHAIRMN JENSCH:. DO you dispute the way in which 

Ford used the equation of Baker-just? 

DR. ROLL: I don't believe Mr. Ford used the equation, 

Sir. He was merely questioning some of the assumptions.  

CHMIRYAN JENSCH: Thank you. Will you proceed.  

MR. TROSTEN: Dr. Ford0 referring to page 2010 of the

old-

MR. IhRMN: Dr. Roll.  

MR. TORSTEN: Did I call him Wr. Ford? Excuse me.  

CHIRMAN JENSCH: It's like September and November.  

MR. TROSTEN: I beg 'your pardon.  

Dr. Roll, please refer to page 2010, the old pagenatiox 

of the transcript, Lines 13 through 21.  

Mr. Ford, in asking you a question, described a test 

hin which a eutetic was formed. The resulting liquid metal of 

.the eutetic, according to Mr. Ford, reacted with water and
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caused LOCA cladding temperatures spikes up to 2940 degrees.  

2 DO you agree with mr. Ford's characterization of the 

3 results of the tests? 

4 DR. ROLL: We do not agree with Ia. Ford's characteri

5 zation of the results of this test. We believe that the 

6 authors of the report themselves in no way attributed the high 

7 temperatures observed in the test to the reaction of steam with 

8 the zirconium inconel eutectic.  

9 CHAIRMAN JENSCH: To what do they attribute tbe high 

10 temperature? 

11 DR. ROLL: if 1 may again refer to the report, sir, 

12 and this is now report IN-1453, they observed that there was 

13 a large amount of liquid metal formed in the test and they 

14 attribute this large liquid metal predominately to the reaction 

15 of zirconium with alumina. And-

16 MARmN JENSCH That's what the report says? 

17 DR. ROLL: That's what they attribute it to. And 

18 they do note, and x would refer to page 43 in this test, last 

19 sentence on that page, and I quote, "It appears that eutectic 

20 melting between the latern springs and the zircalloy was one 

21 m-1 n d of tube perforation which led to the zircomium aluminum 

22 liquid metal reaction with the steam." 

23 Point of emphasis, the authors state it was the zircon iuI 

24 aluminum liquid metal with the steam and not the zirconium 

25 inconel reaction.
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CHAIRN JBNSCI: And they nowhere-say anything about 

2 zirconium iconelo is that right? 

3 DR. ROLL: They do not state it was that reaction witt 

4 steam. They note the formation in post test evaluations they 

5 observed evident that the phase had formed. But they suggest 

6 that it is zirconium alumina reaction with the steam that had 

7 caused higher temperatures.  

8 CHARMMN JENSCH: Is it illustrated by the statement 

9 you just read? 

10 DR. ROLL: Yes, sir.  
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I CHAIRMAN JENSCH:, Is it illustrated by the state

2 ment you just read? 

3 DR. ROLL: Yes.  

4 CHAIRMAN JENSCH: Let me ask again at no time do thel 

5 refer to the zirconium inconel as being the reaction? 

6 DR. ROLL: I believe that's correct, sir.  

7 CHAIRMAN JENSCH: Are you sure? 

8 DR. ROLL: That's my conclusion. They do not call 
9 our references and say zirconium inconel reactionwith steam 

go was attributed. They don't note the reaction of zirconium 

inconel with steam.  

CHAIRMAN JENSCH: Thank you.  

13 MR. TROSTEN: Had you completed your own character

14 ization of that test, Dr. Roll? 

DR. ROLL: Yes, sir.  

16 MR. TROSTEN: Dr. Roll, several questions were 

17 raised during cross-examination cnpotential chemical reactions 

relating to UO2 steam and here I refer to transcript page 
1936 and UO zirconium and U3 08 zircconium and here I refer 19 2 

20 to the, transcript page 2114. Could you explain how, in your 

ECCS analysis, you handled this matter? 21 

2DR. ROLL: In the determination of the heat removal 22 

23 requirement in the analysis, we do not consider that the 

noted reactions contributes in any way to the local heat 

25 generation and heat removal. Our justification for this is
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I the consideration of the thermodynamics and kinetics of the 
22 

2 reaction. In particular, considering the reaction of UO 2 
3 and steam, the free energy of formation is positive and in 
4 terms of thermodynamics, this indicates that the reaction is 

-simply not favored, that is, it would be very difficult for 
6 it to proceed given that it proceeds to some very small 

7 degree. The heat of reaction is endothermic, which means 

8 that it would, in fact, absorb heat rather than give off 

9 heat. Further, where there is data available on this 

to reaction,' it is indicated that it proceeds extremely slowly' 

11 in the presence of pure steam but the presence of hydrogen, 

12 which it would certainly have, during the loss of coolant 

13 accident effectively chokes off the reaction. Considering 

14 the reaction between UO and zirconium, here the free 
2 

15 energy of formation is negative but very close to zero, 

16 hence, in terms of the thermodynamics, the reaction again 

17 would not be particularly favored, that is, it would not 

18 proceed vigorously. In any event, the heat of reaction is 

19 very low on an equivalent Liolar basis or an equivalent basis 

20 relating to quantities of materials present. It is on the 

21 order of a few per cent or less of the heat of reaction of 

22 the zirconium in water reactionbut mostly important here too, 

23 data shows the reaction proceeds extremely slowly and that 

4 for times of interest, any loss of coolant accident 

25 analysis there is essentially a zero contribution of heat as
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a result of this reaction. Finally, the reaction between 
2 U and the zirconium would have similar thermodynamic 

38 

t 
3 and kinetic characteristics as that as UO 2and zirconium 

4 U30' would be-present only through the reaction of UO2 with 

5 steam which because of my earlier discussion, the UO steam 
2 

END 6 reaction simply does not proceed.  
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I CHAIRMAN JENSCH: You say heat proceeds slowly.  

2 Can you put a time figure on that? 

3 DR. ROLL: There is data that shows that on the orde 

4 of several tens of hours, even one hundred hours, one finds 

5 an extent of reaction which would indicate a heat contributin 

6 of less than a percent of that contributed by these zirc plus 

7 water to zirc oxide reaction. Inasmuch as we are considering 

8 the times of interest here on the order of a few minutes, we 

9 believe that the contribution to the local heat is essentially 

10 zero.  

11 CHAIRMAN JENSCIR: Thank you. Proceed.  

12 MR. TROSTEN: Ir, Chairman, I have no further redir

13 ect examination of Dr. Roll.  

14 CHAIRMAN JENSC: Staff.  

MR. KAR1AN: I have no questions, Mr. Chairman.  

16 CHAIRMAN JENSCH: Will Dr. Roll be here during the 

17 day? 

is MR. TROSTEN: Yes, certainly, sir.  

19 CHAIRMAN JENSCHR: Very well, I don't know that the 

20 Board will have further questions. We would like to give 

21 further consideration to the matter.  

22 Thank you, Dr. Roll. You are temporarily excused 

23 with possible recall.  

24 MR. TROSTEN: Excuse me just a minute. May we have 

25 a brief recess? The witness has stepped out for a minute.
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1 CHAII4A.N JENSCH: Very well. wewon't be in formal 

2 recess. We will just wait a few minutes.  

3 MR. TROSTEN: I would like to call Mr. Moore to the 

4 stand.  

5 CHAIRMAN JENSCH: Mr. Moore has been previously 

6 sworn and need not be sworn again., 

7 (Mr. Moore resumes.) 

8 MR. TROSTEN: Ir. Moore, there has been some dis

9 cussion of possible cladding temperature increases resulting 

,o from a postulated fuel migration into a volume created by a 

it rod burst. Do you have: any additional information in this re

12 gard? I call your attention in this respect particularly to 

13 transcript pages 1967 and 1968 in the old pagination.  

14 CHAIRMAN JENSCII: "Ir. Moore, as Dr. Roll did, give 

is us some summary of what is in the transcript at that point and 

16 discuss it as you desire.  

17 MR. MOORE: Yes, sir. In the transcript we got into 

Is a discussion of the possibility of fuel migration into the 

19 volumes formed by the rod bursts. The question was could

20 this gloineration of additional fuel in that volume create high

21 er temperatures than calculated under the loss of coolant 

22 condition. In the previous testimony that I gave, I indicated 

23 there was a sensitivity to the amount of fuel in that volume, 

94 and the density of the fuel, the ability to pack the fuel in 

25 that volume. There is no real evidence that the gross migratio



3875

of fuel does in fact exist under these conditions.  

2 However, I would like to add some additional infor
3 mation based on some simple geometrical considerations that 

4 further indicate the sensitivity of the answer to the density 

5 of the fuel.  

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25

c,1l Wu3



2Wml
3876 

If we consider the geometry of a rod burst as 

consisting of a hemispherical shape in the location of the 

burst with a radius twice the original radius -- in other 

words, we have expanded the cladding in that area to twice 

'the radius. So we have a hemispherical volume which could 

• then collect additional fuel. We ask ourselves what 

possible effect could this have on the temperature on the 

surface of that cladding. The temperature at the surface 

will be a function of the heat'flux coming out of that 

cladding in that region, and the heat flux coming out of 

the cladding in that region is a function of the amount of 

heat that is being generated within the assumed volume.  

If you just' look at the geometry and were to 

assume' that that volume was full of fuel:at the same density 

as our original cylindrical geometry, then the heat flux 

would be up by 25 per cent in that region. However, when 

you look at the difficulty of getting fuel into that region 

in any kind of a high density, it becomes apparent that 

you will not pack the fuel in that density. In fact, if 

you take a theoretical maximum packing density of small 

spheres you can find in theliterature that packing spheres in A 

exagonal packing array,. the maximum packing density you get is 

..less than 75 per cent. So even though the heat flux at, 

that region could be up by 25 per cent, assuming the 

volume was fully packed with fuel, it will be very difficult
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1 at a density greater than 75 per cent. So we have 25 per 

2 cent heat generation in that volume so the heat flux at the 

3 surface is really not increased.  

4 Therefore, that kind of an argument, I would 

5 submit, that we would not submit temperatures increased 

6 although I would reiterate that, to my knowledge, there is 

7 no evidence that such migration in fuel does in fact exist.  

8 CHAIRMAN JENSCH: When you say there is no real 

9 evidence, are you distinguishing between something that isn't 

10 so real and real evidence? Is there any evidence to indicate 

11 that you can't have a fuel migration? 

12 MR. MOORE: None that I'm aware of that would 

13 create this particular difficulty.  

14 CHAIRMAN JENSCH: Before you get to that, to 

15 create this particular difficulty, is there any evidence of 

16 fuel migration in a rod burst situation that you know of? 

17 MR. MOORE: We discussed earlier in testimony with 

t8 Mr. Ford the postulation in the Oak Ridge treat test that 

19 was performed in a small particle of fuel may have migrated 

20 out of the rod and caused premature failure of an adjacent 

21 rod. We had some discussion at length on that point. That 

22 certainly would not be what I consider to be a demonstration 

23 of gross migration of fuel that could possibly fill up 

24 volumes created by a rod burst.  

25 CHAIRMAN JENSCH: If it isn't a gross migration,



3878

is there any migration that would cause some rise in fuel 

2 
cladding temperature? 

3 
MR. MOORE: I think not based on my argument that 

4 in order to increase the clad temperature,you not only have 

5 t6haVe the fuel migrate, but it has to migrate in a manner 

6 in which it becomes very densely packed within that volume.  

There just isn't any mechanism for getting that kind of 

8 dense packing under these conditions.  

CHAIRMAN JENSCH: There is no other mechanism by 

to which: the heat cladding temperature can be increased other 

than the grossmigration of fuel? 

12 MR. MOORE: Well, that's a broad question. There 

13 are many things that influence the peak clad temperature. I 

14 think with respect to geometries and the location of the 

15 fuel, I say no. But, of course, we discussed other things 

16 which can contribute to increases in clad temperature, such 

17 as flow blockage and other assumptions made in the analysis.  

18 CHAIRM-A JENSCH: Such as? 

19 MR. MOORE: If the heat transfer were less than 

20 assumed in the analysis, the clad temperature would obviously 

21 go higher. There is a postulation that there was an exo

22 thermic reaction that wasn't included that could have 

23 caused the clad temperature to go higher. These have been 

g4 looked at. In further testimony this morning I would like 

to give the Board some better feeling of the kinds of margins

CWm3
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I that exist in the calculations, and hopefully put this into 

2 a better context for you as to what that 2300-degree 

3 Fahrenheit temperature does in fact represent.  

4 CHAIRMAN JENSCH: To get back to the fuel 

5 migration, are there any data at all that indicate, aside 

6 from this small particle in .the treat test, coming out and 

7 affecting an adjacent rod? Are there any data that indicate 

8 that you can get fuel migration of any kind with a rod 

9 burst? 

10 MR. MOORE: None that I'm aware of, sir.  

i! CHAIRMAN JENSCH: Very well. Thank you very much.  

12 Will you proceed.  

13 MR. TROSTEN: We have heard considerable discussion 

14 of several areas of the ECCS performance analysis. You 

15 made the statement on pages 67 and 68 of the in camera 

16 transcript for November 8, 1971, that your analysis leading 

17 to a peak temperature of 2300 degrees was accurate to 

18 plus zero degrees minus 800 degrees. Could you expand, 

19 please, on how you obtained this level of confidence in your 

20 analysis? 

21 MR. MOORE: Yes. I have indiated in the transcript 

22 in response to a question from Mr. Roisman, I believe, that 

23 I expected the uncertainties in the analysis to be -- and I 

24 said I expected the temperature to be not above 2300, and 

25 in fact I expected it to be considerably lower. I indicated

3879
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an 800-degree margin. I would like to put that 800 degrees 

2 in perspective by identifying various conservatisms in the 

analysis that contribute to this number.  

4 I want to make it clear that the analysis that 

5 yields 2300 degrees is in no way the best estimate analysis.  

6 it takes in each phase of the accident and the assumptions 

7 that must be made in doing the analysis, and applies a 

8 conservative assumption at each point which acts in the 

9 direction of increasing clad temperature.  

O What I would like to do now is to indicate, with 

11 the various stages of the accident, what some of this 

12 conservatism is.  

13 Beginning with the blowdown phase of the transient, 

14 we have arbitrarily assumed that DNB occurs in a tenth of 

15 a second. Where we would expect DNB to occur in greater 

16 than one second, we also expect better transition boiling 

17 heat transfer than is assumed in the analysis. These 

is conservative assumptions yielding greater than a 150-degree 

19 Fahrenheit.Increase in peak clad temperature.  

23 Again in the blowdown part of the transient, as 

21 you know, we assume that all of the accumulator water that 

22 is ingected during blowdown is bypassed, and in effect 

23 does not contribute to the reflood of the core.' if I 

g4 assume that 50 per cent of the accumulator water is 

25 J bypassed, this is worth another additional 100-degrees 

end Fahrenheit in peak clad temperature.
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I have not discussed in blowdown several other as

pects where we have made conservative assumptions. 'For example 

the gap conductance assumptions which determine the initial 

stored energy in the fuel that we discussed earlier in the 

hearing. Also, there is a 100 to 150 degree margin I have not 

included in these numbers. I have not discussed the effect of 

asmaller discharge coefficient on blowdown, which also would 

reduce the clad temperature. I have not ,discussed the assump

tions made in the treatment of the reactor coolant pumps in 

blowdcw which are' made in the direction of reducing flow 

through the core and also. thenreducing the heat transfer 

during blowdown and created higher clad temperatures.  

I have only indicated the D.NoBo transition boiling 

and. accumulator bypass for a total of 250 degrees.  

Proceeding to the period of time when the core is 

uncovered, it is a general observation that .the decay heat 

levels assumed for the transient -- and this, of course, 

follows throughout the transient from the beginning of blowdown.  

We have assumed a 20 per cent, plus 20 per cent margin in the 

decay heat assumption. This is worth ii excess of 200 degrees 

Fahrenheiti- on peak clad temperature.  
in/our 

We have also indicated there may e /analysis 

we assumed, when the period of time when the core is uncovered, 

and we are flooding ithe"vessel with the accumulators, we have 

assumed an ,adiabatic heat-up and taken no credit for any heat
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transfer to the steam that will exist in the core, and aiso 

2 the small amount of steam that will be generated during that 

part'i'of the transient just from the hot metal; that, in our 

i opinion, is worth 100 degrees Fahrenheit in peak clad tempera

5 ture.  

6 CHAIRMAN JENSCH: How do you arrive at what you 

7 think it is worth, 100 or 150 degrees, and so forth. How do 

8 you arrive at these figures? 

9 MR. MOORE: By calculating what the expected heat 

10 transfer would be with that kind of a steam flow under those 

conditions.  

CHAIRMAN JENSC: Thank you. Proceed.  

13 MR. MOORE: Proceeding to the reflood phase of the -

14 by the way, these are all in the context of the limiting break, 

1 which is your double-ended. cold leg break.  

16 Looking at the reflood part of the transient, with 

17 the assumptions that are made in the early part of the 

18 transient for the design calculation, at the time the water 

19 hits the bottom of the core, the peak clad temperature is about 

20 2000 degrees Fahrenheit. In the course of the reflood tran

21 sient, there is an additional 300 degrees Fahrenheit rise befor 

22 the temperature is turned around. Again, in the reflood part 

23 of the transient, this is a very conservative approach. We 

?A fhave indicated some of this in previous testimony, but reitera

25 ing, for example, with respect to credit for flow through the



8 intent of arriving at a conservatively low value. So assump

9 tkns are made in the analysis of the flooding rate. This is 

10 the steam binding consideration.  

11 Assumptions are made to minimize"the flooding rate.  

12 Specifically, we assume that the entrained water during reflood 

13 is that which would be exhibited if the whole core was composed 

14 of hot assemblies. This maximizes the amount of water that 

Is goes into the loop to cre~e a pressure drop in the system, 

16 We have used conservati" values for resistance in 

17 the loop. One definite conservatitely is the fact that we 

18 assume the reactor coolant pump, all pumps have locked rotors, 

19 which maximizes the pressure drop through, the pump. This 

20 has the combined effect on flooding rate of, over 150 degrees 

21 increase in peak clad temperature. So that of the 300 degrees 

22 Fahrenheit rise from the time we hit the bottom of the core, 

23 we really consider,, at least 250' ees , o f that represents a 

24 cDnservatism in the analysis !as I e decribed.  

25 I have not even mentioned the fact that the heat 

Ii
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1 transfer derived for reflood at any given flooding rate is 

2 determined from FLECWT tests which were performed without the 

3 use of mixing vanes.  

4 I indicated in earlier testimony that the mixing 

5 vanes are expected to have a beneficial effect on heal: transfe 

6 similar to that observed for flow blockage, and that to put 

7 this in perspective, the expected benefit in heat. transfer 

8 due to the presence of mixing vanes which exist in the Indian 

s Point core, would be that we could maintain the same heat 

10 transfer assumed in ths analysis noW uith 50 per cent less 

flow at the hot spot.  

Of course, we are aware and i have indicated that 

13 ve have no considered in the calculation of these temperatures 

14 the effects of flow blockage. But we did perform an analysis 

15 described in Velume 2 of WCAP 7495, which indicates only a 

16 D degree Fahrenheit increase in peak clad temperature without 

17 taking credit for improved heat transfer associated with 

is tockage, indicating that blockage, in excess of the 50 per 

19 cent value that is assumed in that analysis, could actually be 

20 tolerated, particularly when you look at the results of .the 

21 FLECHT tests with blockage.  

22 So in summary, I have tried hem to put into per

23 spective what some of the assumptions are, the more important 

24 assumptions in the analysis, and to indicate their order of 

25 magnitude effect on the results to put, in my opinion, the
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2300 Fahrenheit temperature in the proper context, and there 

2 is not a threshold or a cliff situation that we in fact have 

3 considerable margin to any kind of limiting condition for the 

4 loss of coolant accident for the Indian Point Reactor.  
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CHAIRMAN JENSCH: if you have concluded that phase 

of it, may I ask some questions about that.  

Are any of these assumptions which you have determined 

to be conservative within the scope of the analysis provided 

by the emergency core cooling criteria announced by the 

commission? 

MR. MOORE: Let me try to answer that, as I under 

stand the question.  

Many of these assumptions are defined. in the AEC 

interim criteria. of course, they were developed jointly 

between westinghouse and the AEC staff. So they are, in answer 

to your question, yes,many of these are consistent with the 

interim criteria, specifically, for example, the assumption 
_.decayin 

on tle/,tline plugging, during accumulator injection, the 

time, and so forth.  

MR. TORSTEN: you are here referring to part 3? 
model.  

MR. MOORE: Yes, the westinghouse/ There is no 

specific requirement in the ABC interim criteria that requires 

us to ignozethe effects of mixing grids, for example.  

Cm IRMaN JESCH: -Maybe my question wasn It clear.  

What i had in mind was you had enumerated certain calculated 

degree advantages, interim, but you believe you have in your 

analysis. Do the emergency core cooling ctiteria permit that 

type of calculation? 

MR. MOORE: if I understand the question, the interim
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I criteria, as definednow, do not permit us to take credit for 

2 these assumptions and thates precisely the position of the 

3 Staff and also the Applicant, that the assumptions made in the 

4 interim criteria are, in fact, conservative and that the method 

5 of analysis and the 2,300 Fahrenheit limitation are appropriate 

6 a nd acceptable with respect to -the performance of evaluating 

7 performances of the core cooling systems.  

interim 
.' It is correct that the / criteria would not per

9 mit you to perform the calculation by removing this conservativi 

10 a~s, .rtion.  

11 CHAIRMAN JENSCH: So by removing these additional 

12 calculations you have given us this morn ing, we are back to 

13 2300 deoreeso precisely, as you have set forth in your 

14 supplemental analysis of emergency core cooling which, I think, 

15 was submitted in July, 1971. Is that correct? 

16 MR. MOORE: That's correct. I just wanted to 

17 characterize the 2300, that it certainly was not a e esti

18 mate type of calculation, 

19 CHAIRMAN JENSCH: I don't want to use terms that may 

20 seem unduly critical of this analysis you have prepared, but 

21 1 am concerned whether these analyses that you have now pre

22 sented to us this morning with enumeration of additional 

23 conservatism appears to be in kind of a padding of your 2300 

24 degrees and say, "Well, maybe we are too precise on 2300 

25 degrees and, therefore, we want you to know that there are
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some conservatisms in this. But, of course, the emergent 

a cooling criteria don't let us take advantage of those." 

3 How do we deal with that possibility? 

4 M. 40RE: Not at all. 1 guess the point I am 

5 trying to make, and it doesnIt always come out in discussions 

6 of isolated aspects of the analysis, is that in evaluating the 
of 7 complex situation, such as the los s/coolant, the double-ended 

rupture, you not only have to understand and appreciate the 

9 limitations, the criteria that define the limits that you must 

10 meet, but you also must understand the analyses that are per-, 

11 formed in order to show' that- you meet those limits.  

12 Inf other words, you have to take an overall evalua

13 tion not of just the limit but also the analysis, that it goes 

14 into calculating what the actual temperature is and my point 

15 is that there has been some discussion about the 2300-degree 

16 Fahrenheit limit and what does that represent and how critical 

17 a limit is 2300 versus the 2300.01 degrees and x think those 

16 discussions, that there is information in the record, that 

19 indicates that this,': in itself, is not really the threshold 

20 of any catastrophe for the loss of coolant accident.  

21 But at the same time, I think you should evaluate, 

22 also, the analysis which has been performed to determine what 

23 the temperature actually is and I have tried to reflect the 

24 fact that that analysis does incorporate a considerable amount 

25 of conservatism.
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1 I am not using this as an argument that the 2300 

2 degrees should be changed. I am just using this with respect 

3 to understanding the overall accident analysis in the proper 

4 context, that we do meet -the 2300 degrees, wve meet the 2300 

5 degrees, that the analysis does imply a large amount of 

6 conservatism.  
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I CHAIRMAN JENSCH: It seems to me, maybe this is 

2 incorrect, I don't know what the technical members of the 

3 Board will consider about the evidence that has been 

4 submitted here, but if the criteria of the Commission ought 

5 to be our guide and they preclude these conservative 

,6 additions for considerations you enumerated this morning, 

7 then it seems to me we look to see whether the presentation by 

8 the Applicant meets those criteria and disregard the findings 

that you have calculated out to be the 800-degree margin.  

10 Now, maybe that is kind of a legal analysis.  

11 MR. TROSTEN: Yes.  

12 CHAIRMAN JENSCH: But let me take a look at the 

13 evidence problem as I see it. The Intervenors have filed. a 

14 statement of position which they contend that there will be, 

15 as I understand it, some meltdown even before you reach 

16 2300 from two distinct possibilities. If it is these 

17 conservative margins that you have enumerated this morning 

is that are intended to meet that possibility, then, I think, 

19 we better deal specifically with those two instances which 

20 the Intervenors contend will be the disaster before you get 

21 to 2300 degrees. If this 800-degree margin is intended to 

22 say, "Well, anyway, we have got 800 degrees in here, so the 

23 statement of position by the Intervenors can be disregard," 

24 don't we necessarily counter the Commission's criteria which 

25 says you must disregard these factors, that total 800
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degrees, as Mr. Moore has enumerated them, and if that is so, 

2 how face these other two possibilities, whether valid or 

not valid or not. I don't know.  

0 MR. TROSTEN: Yes.  

CHAIRMAN JENSCH: But it could be a disaster or 

6 accident or whatever would be the maximum credible hypo

thetical and credible and likely but considered situation, 

8 less than 2300 degrees. I think that's partly legal, partly 

evidentiary, maybe both ways.  

10 MR. TROSTEN: Why don't both of us have a go at it, 

11 Mr, Chairman.  

12 CHAIRMAN JENSCH: Please.  

1 93 MR. TROSTEN: ,In the first place, the Applicant 

14 takes the position that the interim acceptance criteria are 

15 i binding on the Board and we are not suggesting by offering 

16 this testimony that we are taking any different position 

:7 than that. The facts of the matter are that the Intervenors 

16 in this proceeding have stated, in Section 3B-2 of their 

19 proposed findings, and conclusions, a statement of issues 

.-20 that the criteria are not binding upon the Boardand that 

21 they have no special standingand they have also asserted 

22 that in the alternative they are attempting to attack the 

23 validity of the criteria under the doctrine of the Calvert 

24 Cliffs memorandum and a considerable amount of cross

25 examination conducted by the Intervenors was directed, I
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I would assume, toward making an evidentiary record for the 

2 purpose of that kind of an attack and the evidence that was 

3 offered today should be considered in that light and should 

4 be considered as filling in the material contained within the 4 

broad outlines of the testimony, which we referred to at the 

6 outset, that Mr. Moore gave in the in camera transcript.  

7 Now, with regard to the two specific points that 

8 the Intervenors raised in Items 3A-1 and 3A-2, it was the 

Applicant's belief that the record adduced today had 

10 adequately covered those concerns and that the entire recorq 

11 of the evidence was adequate to address these particular 

92 concerns of the Intervenors. So I believe this response, 

5 from a legal point of view, to what the Chairman had in mind, 

14 and I would ask Mr. Moore to take it from here,or do you 

15 have a question, Mr. Chairman? 

16 CHAIRMAN JENSCH: I would like to ask you a 

17 question, if I may.  

18 MR. TROSTEN: Yes.  

19 CHAIRMAN JENSCH: I am having difficulty with .your 

20 statement that the criteria are binding on the Board. But 

21 you want us to consider evidence thatis not within the 

22 criteria because you think you have such a conservatism.  

23 It seems to me you can't have it both ways. If the position 

24 of the Applicant is that these criteria are binding on the 

25 Board, I believe these criteria, as presented, are binding
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on the Board until a valid attack has been made upon them, 

2 either legally or from an evidentiary point of view, and as 

3 to the first point I understand that the Intervenors feel 

4 that the grounds for the promulgation of the criteria were 

5 not adequately presented or existant or discussed and that 

6 there was no statement of the authority under which the 

7 criteria were adopted, i.e., if they are under emergency 

8 conditions of a great hazard developing and required 

9 immediate and positive action without consultation or comment 

10 from the public or other parties, then I understand the 

Intervenors contend 'that the Commission must show their 

12 reason for their great concern and justify the imposition of 

13 these criteria during the course of constructions and other 

14 matters of that kind and then, from an evidentiary point of 

15 view, I understand that the Intervenor's position is that, 

16 as I look at the enumeration set forth in this communication 

17 which was received on October 28, 1971, they refer to 

18 certain references which they contend, a reference to flow 

19 blockage and temuperatures in excess of 1600 degrees 

20 Fahrenheit and that recent tests indicate that that would 

21 be more flow blockage of more rods at lower temperatures 

22 and that there is another instance of it, the temperature 

23 problem, they mention.  

24 The problem I have is accepting your premise that 

25 the criteria are binding. But we want you to take a look
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I at what Mr. Moore just told us and I don't understand that 

2 accommodation.  

3 MR. TROSTEN: Let me address that point, Mr.  
4 Chairman. It isn't that Applicant wants the Board to conside3 
5 evidence related to whether the criteria are binding or not.  

6 Applicant believes that these criteria are binding but the 
7 Intervenor believes that they are not and the Intervenor has 

8 produced evidence in this proceeding by way of cross
9 examination and is attempting to produce evidence by way of 

10 producing documents to the effect that under one legal theory 
1 or another, they are not binding and the Board should look at 
12 the substances of the safety in question. This is the state 
13 of the record, Mr. Chairman, and under these circumstances, 
14 it seems to Applicant appropriate to add this additional 

'5 testimony to show the 2300 degrees in perspective and to 

16 amplify upon Mr. Moore's earlier testimony. So it is a 
17 state of record. Applicant wants the Board to consider this 

is in light of the fact that the record is as it is today.  

19 CHAIRMAN JENSCH: In other words, these analyses 

20 or additional conservatisms are directed in answer to the 
Intervenor's contention that there is another indecte 21 

k2 evidentiary basis for the criteria. Is that correct? 

MR. TROSTEN: In a general way, yes', that is quite 

true. I would like to have Mr. Moore address the two 

25 particul-ar points that I covered by Items 3A-1 and 2, which 
you asked about, Mr. Chairman, if I have responded to your

DGm5



I question.  

2 CHAIRMAN JENSCH: Yes. Thank you.  

3 Mr. Moore, we will pick it up from that point, 

nd 4 please.  
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CHAIRMAN JENSCH: DO you have that item before you? 

2 MR. MOORE: Yes, sir? 

3 CAIR MN JENSCH: You do. 3AI says a hundred degrees 

4 will be added to meet clad temperatures because of distortion 

5 in the core geometry, and secondly, that flaw blockage will be 

6 greater than as set forth in your presentation. And they refer 

7 to boring and element, ').J iTht h etter.  

a MR. MOORE: yes. With respect to the first item and 

9 the effects of distortion of core geometry, we did indicate 

10 that including the effects of distortion could add as much as.  

If 100 degrees Fahrenheit.: 1n support of that, we made reference 

12 and had discussed an. analysis performed consistent with the 

1-3 intarimcriteria in that we had a T temperature of 2300 degrees 

14 Fahrenheit and then we included the effects of distortion, of 

15 flow blockage, and indicated that the temperature rise would 

16 be only 70 degrees Fahrenheit due to blockage. In that case 

17 it was a 50 per cent flow, blockage.  

is The analysis, as x indicated earlier, was performed, 

19 however, without even taking the credit for the beneficial 

20 -effects of flow blockage that had been determined from heat 

21 transfer tests performed both by us and by I'hO nucat..x. SO 

22 it represents a conservative bounding of the effects blockage 

23 and it is still within the quoted 100 degrees Fahrenheit and, 

24 in fact, the beneficial effects of heat transfer occur for 

25 blockages much greater than 50 per cent, as indicated in the
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FrLECT report.  

2 Therefore, I think we have addressed ourselves to 

3 that question without taking credit for any of the 800-degree 

4 times of conservatisms that we have been talking about this 

5 morning. The only written report with respect to flow block

6 age test, FRF-1, the blockage, as i recall in that report, 

7 was indicated to be 48 per cent. But independent of that, it 

8 was shown that blockages, in fact, do tend to improve heat 

9 transfer.  

10 so we have addressed ourselves to that question 
out 

11 about with/regard to pointing out these additional margins that 

12 exist in the calculation.  

13 The purpose of discussing additional margins, as 

14 mr. Trosten indicated, is to put the interim criteria in 

15 perspective and also to give the intervenor an appreciation for 

16 the approach that is used in the loss of coolant analysis.  

07 The method that is used in that assumption is made in the course 

18 of analysis in order to predict clad temperatures on the high 

19 side and it didn't seem to be his understanding of that. As 

20 we got into detailed questions, for example, of discharge co

21 efficients and the values we use and the basis for them, and 

22 so forth, and I just wanted to indicate that there are many 

23 assumptions made consistent with the interim criteria which are 

24 made with the expressed purpose of providing magin in the 

25 analysis.
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MR. TROSTEN: Have you completed your discussion of 

3A2? 

MR. MOORE: Yes.  

CHAMN JENSCH: Have you concluded with mr. Moore? 

MR. TROSTEN: Yes. I have no further redirect 

examination of ?. Moore.  

CHAIRDM N JENSCH: Staff? 

MR. KARDMN: No questions, Mro chairman.  

CHAIRMN JENSCH: As I understand it, you and the 

Staff are substantially in agreement in all respects. Is that 

correct? 

MR. MOORE: That's correct.  

CHAIRMN JENSCH: Very well.  

DR. GEYER: I would like to ask a few questions.  

First, o. Moore, I will put it this way: What 

experimental work provides data on the droplet content in size 

and the conversion rate to steam in channels at these tempera

tures and sizes? if you have a reference* that's what i would 

like.  

MR. MOORE: No, I don't. you are talking about-

pR. GEYER: you say droplets will move up this 

channel and out the top. you make certain assumptions about 

t his. I would like to know what experimental evidence is 

available with regard to this phenomenon? 

MR. MOORE: The experimental evidence is the tests
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I that were performed in the FLECHT program and described in the 

2 FLECHT report, WCAP-76 o 

3 nR. aRYER. 'were the temperatures in these tests at 

4 2300 degrees? 

5 MR. MOORE: Ro. The temperatures in the tests were 

6 consistent with the kinds of temperatures that could exist in 

7 a reactor at the initiation of reflooding, which, of course0 

8 is the transient of interest. faere were measurements done 

sy with temperatures as high as, i believe 2200 degrees Fahrenheit, 

10 which is much higher than you really expect the initiation of 

11 free flow.  

12 DR. GEYER: in these FLICHT tests or any of the oemi 

13 scale tests, were the forces acting on the rods actually 

14 measured? 

15 M. MOORE: No. With respect to the reflood phase of 

m the transients where there are no large forces really acting on 

07 the assemblies, in the eemi scale did not measure forces on 

18 t he rods.  

19 DR. GEYER: In some of the earlier testimony the 

20 question came up with regard to forces on the rods. First, i 

2! would like to ask are the rods fastened in the bundles so that 

22 they cannot move. is there a positive hold-down plate at the 

23 top? 

24 mR. mOORE: NO. The rods rest on the bottom of the 

25 assembly and are held in place with the grids. They are
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I prevented from slipping by the force of the grids.  

2 DR. GEYER: Just by the clips on the sides, pressure 

3 on the sides of the rods? 

4 DIR. 4OORE yes, 

5 DR. GEYER: So a rod could move out of a bundle if 

6 pushed sufficiently hard? 

7 .R MOORE: It could move up to the point where it 

8 would then hit the upper part of the assembly, it would then 

9 hit the upper part of the assembly, it would not go all the 

10 way out of the bundle. But it's not normally held down at the 

11 top of the assembly

92 I indicated that the forces are such during loss of 

13 coolants that they are not greater then the spring forces. so 

14 the rod will not slip.  

15 DR. GEYER: Are the assemblies held down? 

6 I R, MOORE: Yes.  

17 DR. GEYEZZ: By some kind of a plate mechanism or 

18 plate-

19 , MOORE: They are held down by an upper plate with 

20 a spring arrangement, yes.  

21 DR. GEYER. M the FLECHT tests, what pressures were 

22 used to inject the coolant water? I believe you said, in this 

23 regard, that the maximum was 60 psi and the minimum was 15 psia, 

24 MR. MOORE: yes, That's the pressure in the test 

25 bundle itself.

j3 t5
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R. GEYER: That's at the bottom of the bundle. is 

2 that correct? 

3 MR. MOORE: I believe that it was measured at the 

4 top of the bundle. But there was about a 1, 2 psi difference 

5 from top to bottom.  

6 DR. GEYER: what reference reports this? 

7 mR. MOORE: That's in WCAP 7665.  

8 DR. GEYER: Also 7665. Thank you.  

9 In your computer code, I believe you said you made 

10 the assumption that the pressures were uniform across a 

horizontal cross section of the core? 

12 MR. MOORE: which code were we talking about? 

13 DR. GEYER: it was during the testimony about page 0 
14 2356, which probably is the older numbering, talking about 

15 calculation of the lateral flow distribution and I believe you 

I6 said the assumption was made that the pressure then leveled 

17 or-hoizontal cross section was uniform? 

18 MR. MOORE: tihat's correct. In the calculation of 

19 flo distribution, right.  

20 DR. GEYER: Right. i didn't understand why you 

21 believe this was a conservative assumption if it's true that 

22 you did believe it is a conservative assumption? 

23 MR. 40ORE: We were discussing effects flow dis

24 tribution when you had a hot assembly adjecent to a cooler 

25 assembly and what happens in the hot assembly, there is an
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1 acceleration of fluids as it heats up and this increases the 

2 pressure drop for the same as flow in that assembly. So we 

3 have an increased pressure drop relative to the adjacent 

4 assembly.  

5 3n an open lattice coreo like we have where we don't 

6 have cans aroundthe assembly, there is good communication 

7 between that assembly and the adjacent assembly. So when the 

8 pressure drop increases in the hot assembly, the flow wants 

9 to go out of that assembly into the cooler assembly in. order 

10 to equaliPLe the pressures across the core at any given eleva

11 tion o 

12 The assumption that there is no pressure differs 

13 in the radial direction. What that m6ans is we have assumed 

14 t here is no resistance to that flw of going out of that hot 

15 assembly into the adjacent assembly.  

16 in other words, it is free to. move without any 

17 resistance where, in fact, there would be some resistance just 

18 because of the intervening rods between that assembly and the 

1 adjacent assembly. So w-hen we do analysis to calculate how 

20 much flow would go out from the hot lassembly in order to 

21 equalize the pressure drops, if we assume there is no resistanc 

22 to that flow going out, we would get more flow than what 

23 actually exists . we went over, predicted the amount of flaw 

24 that can go out of a hot assembly due to the difference in 

25 heat-up of the assembly.
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I DR. .EYmR: It would seem to me this would also 

2 under predict the pressure increase in the vertical direction 

3 because if' there is no back re:Oistance, then you don't get the 

4 'same kind of pressure gradients in the lateral direction that 

5 you would, which would demand, also, increased or decreased 

6 pressure gradients in the vertical direction.  

7 I donlt knmy if we can resolve this question. i 

8 donut understand-it. It seems to me that the whole system is 

9 interrela.ted in a very complicated way that would make its 

10 response be determined by what is happening everywhere else in 

1 the core and I don't know hmy large a computer it would take 

U2 to break this core down into reasonably small regions and 

13 solve them as though they were indeterminate which they are 

14 at the outset.  
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I DR. GEYER: Let me put the question this way: If 

2 you had your choice in computer time and money, do you feel 

3 it would be worth-while to divide this core into much smaller 

4 regions and analyze all the phenomena in the whole core as one 

5 problem? 

6 1,Ro MOORE: Then that, of course, depends on the 

7 pay-off. These calculations are also performed and aL import

8 ant with respect to normal study state operation. If I had 

9 an infinite computer that I can compute in infinite detail 

10 what was going on with respect to flow redistribution and 

It mixing within the core, I'm sure I can show that the way we do 

12 it now, the approximations we make, overpredict the enthalty 

13 rise in conditions in the hot channel. So if I had a code that 

14 can do this in much more detail, I would show that the hot 

15 channel wasn't really that limiting and I could increase the 

16 power capability of the plant.  

17 So it will be of interest in that sense, yes. But 

Is for the analyses, other analysesthat may be performed where 

19 you are just going to upper bounds for redistribution effects, 

20 that wouldn't pay off.  

21 DR. GEYER: Thank you, sir. That's all I have.  

22 CHAIRMAN JENSCH: Do you have any further questions 

23 of this witness? 

24 MR. TROSTEN: We have no further redirect examination, 

25 Mr. Chairman.
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CHATIMAN JENSCH: Will Mr. Moore be here during the 

day? 

MR. TROSTEN: Yes, sir, he will.  

CHAIRMAN JENSCH: Very well. The Board will be 

giving consideration to further questions. We would appreciatc 

Mr. Moore to be available. Therefore, Mr. Moore, you are 

temporarily excused subject to possible recall.  

MR. MOORE: Thank you.  

MR. TROSTEN: Mr. Chairman, in accordance with our 

discussion on Friday, we are fully prepared with regard to an 

ECCS matter. With regard to the pressure vessel responses, 

we will be prepared the first thing tomorrow morning, Mr.  

Chairman, to introduce into evidence the answers to the ques

tions raised by Mr. Briggs. These will be presented by several 

of the panel witnesses on pressure vessel. These witnesses 

will be available the first thing tomorrow morning. They are 

not here today.  

MR. IAPVRAN: Mr. Chairman, the Staff witness with 

respect to pressure vessel matters will be here late this 

evening and present first thing tomorrow morning. We, too, 

will be prepared to go ahead with responses to questions of 

Mr. Briggs.  

CHAIRMAN JENSCH: We, too, will. be ready in the 

morning to proceed.  

MR. KARMAN: I think it is marvelous that we all

Ewu2
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I planned it so well, to be ready for tomorrow morning.  

2 CHAIRMAN JENSC: What is the schedule for the 

3 balance of today, at your suggestion? 

4 MR. TROSTEN: Mr. Chairman, I take it that we may 

5 be questioned by the Board with regard to the ECCS, as you 

6 indicated.  

7 CHAIRMAN JENSCH: Maybe we better recess now. The 

8 Board will give consideration to this initial testimony which 

has been presented as well as endeavoring to present its 

10 summary questions on ECCS.  

11 MR. TROSTEN: We are prepared to move forward on 

12 the ECCS.  

13 CHAIRMAN JENSCH:i Maybe the thing to do is to 

14 recess until two o'clock this afternoon to give us time to 

15 review this matter.  

16 MR. TROSTEN: lay I read a message which was handed 

17 to me a few minutes ago, by a representative of the Citizens 

is Committee for the Protection of the Environment? It is a 

19 message to the Board from 4r. Roisman.  

20 CHAIRMAN JENSCH: Proceed.  

21 MR. TROSTEN: "Please advise the Board that Mr.  

22 Roisman will do recross-examination on Friday on the assumptio, 

23 that if you do redirect today -- if there is any change and 

24 you will not finish redirect today, please call Ir. Roisman 

25 at his home or office."
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I CHAIRMIM JENSCH: Whom is he addressing the request 

2 for the telephone call? I'm sure it is not to the Board.  

3 AR. TROSTEN: He is addressing it to me, :Ir.  

4 Chairman.  

5 CHAIRMMA JENSCH: Very well.  

6 MR. TROSTEN: He has asked that I say on the record 

7 that the redirect will finish today, which it has, and that 

8 the recross will be finished on Friday, or, "will be Friday," 

9 is what the message says. 'Nr. Roisman and Mr. Ford will 

10 need the whole of Friday for recross-examination and will npt 

11 say they cannot run until 5 p.m." 

12 I understand the meaning of that last sentence, 

13 Mr. Chairman, is simply that they may need the entire day 

14 to complete their recross-examination. That's my understanding 

15 of what that means.  

16 CHAIRMAN JENSCH: Are they saying they cannot be 

17 here prior to Friday? 

is MR. TROSTEN: I have received only this message, 

19 Mr. Chairman.  

20 CHAfIAN JENSCH: Will you endeavor to secure 

21 further elucidation? 

22 MR. TROSTEN: Yes, I will.  

23 CHAIRMAN JENSCH: If there is nothing further at this 

24 point, let us recess and reconvene in this room at two o'clock 

25 C{orning session concluded.)

E
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I F TAFT ERNOON S ES S I ON 

2 CHAIRWN JENSCHI: Please come to order.  

3 Is the Applicant ready to proceed? 

4 MR. TROSTEN: Yes, we are, Mr. Chairman.  

5 I would like to take this opportunity to report on 

6 my conversation with Mr. Roisman during the recess and various 

7 other matters, if I may.  

8 CHAIRMAN JENSCH: Please do.  

9 MR. TROSTEN: I telephoned Mr. Roisman. I would 

10 like to say at the outset, Mr. Roigman wanted me to convey to 

11 you, Mr. Chairman, that he received a copy of the Board's 

12 order in the Midland proceeding after he got back back to his 

13 office on Saturday, I guess, informing him that the mteUing 

14 schedule before today had been postponed. He did not know 

Is that when he talked to us about this on Friday.  

16 He also told me that he was going to call me by noon 

17 tomorrow and let me know whether the Citizens Committee would 

18 have any recross-examination based upon our redirect. It is 

19 possible that he would not have any recross-examination.  

20 He would also, by noontime, let us know if there is 

21 going to be any cross-examination, what the scope of it would 

22 be. If any recross-examination is going to take place, he 

23 says that he finds it would be impossible for it to take place 

24 before Friday because of commitments that he advises me that 

25 Mr. Ford has, which makes it impossible for Mr. Ford to be
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I present before Friday.  

2 I urged Mr. Roisman to do everything he could to.  

3 try to move up any recross-examination they would have to some 

4 day before Friday. He informed me it would be impossible to 

do so.  

I discussed with Ir. Roisman the possibility of 

7 our moving forward with our environmental testimony. The 

8 Applicant is ready, Mr. Chairman, to bring our panel here 

9 tomorrow, if necessary, or Wednesday or Thursday afternoon.  

10 We are fully prepared, of course, to introduce our testimony 

11 and to move forward in all respects with the environmental.  

12 hearing if it proves to be impossible to have recross-examina

13 tion. It will be impossible, according to Mr. Roisman, to 

14 'have any recross-examination until Friday. It is possible we 

15 may not have any recross.  

16 CHAIRMAN JENSCH: The Board has been given considera

17 tion to the agenda. It is somewhat dismayed in finding so 

Is many gaps in the arrangements. The Board is here and ready 

19 to proceed. We lost a couple of hours this morning, I think, 

20 because the pkrties felt that the Board would fill in with 

21 interrogation. The Board will have to make its schedule for 

22 interrogation as it reviews the matter as it progresses, and 

23 need not have any time specially set aside by the parties for 

24 that purpose.  

25 The Board will sit and receive any and all evidence

1Fwu2
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that is adduced by the parties. If it doesn't take this week 

2 and the parties are not ready, the Board is inclined to recess 

3 until the December session which is considered, and that will 

4 include any recross of ECCS if any is going to be had. The 

s Board is not desirous of sitting here without the presentation 

6 of evidence going on, awaiting a later schedule this week.  

7 Maybe we can complete all matters including the presentation 

8 by the Applicant of its environmental data before Friday, 

9 which is after we recess. The parties can adjust to some 

10 schedules accordingly.  

11 MR, TROSTEN: Mr. Chairman, may Isuggest that we 

12 defer any decision on that to Wednesday? As I say, Mr. Roisman 

13 has said that he will let us know by Wednesday noon and the 

14 Board whether there will be any recross-examination. Certainly 

15 if there is to bc: recross-examination and it is to take up 

16 a whole day, rather than recessing the radiological safety 

17 hearing to some later time, Applicant would certainly hope 

that the Board would sit to hear the recross-examination so 

19 that matter can be completely taken care of this week. I 

20 agree with the Chairman. I would like very much, and I urged 

21 Mr. Roisman to try to move up the recross-examination, if any, 

22 to Wednesday or Thursday. He simply has advised me that it 

23 can't be done.  

24 CHAIPMAN JENSCH: That's understandable, and there i 

25 no complaint about a conflict of schedule. We will arrange
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the schedule according to the proper presentation of evidence.  

If there aren't people here at the call of the sessions for 

the presentation of evidence, we are going to recess. I don't 

think there is any prejudice in view of the circumstances, as 

I understand it, surrounding this plant at the present time, 

to take up maybe a portion of ECCS recross-examination when we 

might have considered the session solely for environmental 

matters. I think we can combine these matters and we will 

proceed to the Applicant's environmental matters at the con

lusion of what is available this week on radiological safety 

matters.  

We will be glad to hear what the report is tomorrow 

from 4r. Roisman. But if there isn't evidence ready on 

Thursday or something, we will recess and take a later schedule 

MR. TROSTEN: Perhaps we could best tackle the prob

lem when we hear from 4r. Roisman tomorrow.  

With regard to the status of the planti of course, 

it is Applicant's position, M4r. Chairman -- Mr. Cahill, in 

responding to Mr. Roisman's questions of yesterday, indicated 

what the status is. Applicant does not consider that the fire 

situation that occurred at the plant has essentially changed 

the schedule that we have developed for moving forward with the 

proceeding.

I



I CHAIRMAN JENSCH: We so understand that even in 

2 July, we understood there was a great urgency and necessity 

3 of moving forward with fuel loading and subcritical testing 

4 and that didn't prove to be the case and I know that everybody 

5 is making a conscious estimate of when they will be ready.  

6 But sometimes circumstances prevent meeting those schedules 

7 and certainly, from all projections here so far, even the 

most hopeful of expectations, the December 14th session, it 

9 would appear, would be projected schedules. We will go 

10 aheadwith all evidence. If the parties are ready to proceed, 

11 as we call each session of the hearings this week and if we 

12 reach the stage where there is no evidence to present, we 

13 wil recess.! 

14 Are you ready to proceed this afternoon? Do you 

15 desire to cross-examine the Staff? 

16 MR. TROSTEN: We have no cross-examination of the 

17 Staff, Mr. Chairman.  

18 CHAIRMAN JENSCH; What is the proposal for con

19 sideration this afternoon? 

20 MR. TROSTEN: Mr. Chairman, we are prepared to, as 

21 I say, respond to any of the questions that the Board may 

22 have with regard to the emergency core cooling system matter 

23 or other questions that the Board may have with regard to the 

24 pressure vessel answers. Our panel is arriving at six p.m.  

25 this evening and is going to be available at the beginning of

I
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I business tomorrow morning to respond to Mr. Briggs' pressure.  

2 CHAIRMAN JENSCH: He will arrive at six p.m.? 

3 MR. TROSTEN: I am afraid we will have to wait until 

4 tomorrow morning, Mr. Chairman, in order to give you an 

5 opportunity to complete our final discussions with the pressur 

6 vessel panel. I haven't had an opportunity to meet with them 

7 as a group.  

CHAIRMAN JENSCH: That's perfectly all right. The 

9 Board, however, will meet this evening, if the parties 

10 desire it, because we are losing a lot of time in having the 

11 Board available for hearings and no evidence to be presented.  

12 MR. TROSTEN: May I ask you this, Mr. Chairman: 

13 We can certainly have, I think, our environmental panels, 

14 members of the panel available by tomorrow afternoon to 

15 introduce that testimony.  

16 CHAIRMAN JENSCH: It may conclude this session 

17 tomorrow night, then,as I understand it. We would be 

18 prepared to do so if there is no further evidence to be 

19 presented.  

20 MR. TROSTEN: May I ask this: Is the Staff 

21 prepared at this time to offer any testimony with regard to 

22 the pressure vessels? 

23 MR. KARMAN: I indicated this morning that the 

24 witness of the Regulatory Staff would be here later this 

25 evening and will be prepared tomorrow morning to present our

GGm2



responses to the questions. I thought I had indicated that 2.  earlier 
today.  

3 CHAIRMAN JENSCH: I think you did off the record in 
4 our discussion that was held at the bench with the attorneys.  

MR. KARMAN: Yes. Our witness will be here first 
6 thing tomorrow morning.  

7 CHAIRMAN JENSCH: That will crowd the day tomorrow.  
We can start at nine and go to nine, if necessary, so we can 

finish it up and if there is inothing further, why, we will 
10 recess everything over until December 14th, as I understand,' 

the date requested by the Applicant as the next session after 

12 this one.  

13 MR. TROSTEN: Mr. Chairman, may I ask this question: 
14 If we are for some reason unable to complete the ECCS 

15 examination this week or for some reason the Board does not 
16 consider that the environmental hearing is over, subject to 
17 the fact I realize this Staff has hot, as of this time, 
18 submitted any statement with! regard to the environmental 
19 impact, may I suggest that we need not wait until December 
20 14th in order to complete these other matters, Mr. Chairman, 
21 that we could complete these either the following week or the 
22 week after that. I understand that the Chairman does have 
23 a conflict with the Groman-Yankee proceeding on the 29th but 
24 there is certainly ample time between now and the 14th of 
25 December to complete these matters and there is no reason,
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I from the Applicant's point of view, why we need defer these 

2 matters until December 14th. I may suggest, as a procedural 

3 matter, that we might have a session in Washington, if this 

4 is a possibility, and if this would be helpful from the 

5 standpoint of the Board's schedule.  

6 CHAIRMAN JENSCH: The schedule for Consolidated 

7 Edison No. 2 proceeding was set up, I think, sometime in 

8 July and these sessions followed and as a result, other 

9 schedules have come in, including the Consumers Power 

1O Company, Palisades Plant, which is set for December 7th and, 

11 Consolidated Edison following on December 14th. I think 

12 the Commission is anxious to have this hearing held in the 

13 vicinitylof the plant, as all sessions of these hearings 

14 have been held. And the fact that the change in schedule of 

15 evidence in iis case has been altered somewhat from the 

16 original projections doesn't automatically permit you to 

17 shift completely other schedules and if Mr. Manson's estimate 

18 of three months would be needed to restore, as I understand 

19 from the newspaper reports this morning, a ten-million

20 dollar damage from the fire the other day, and Mr. Cahill 

21 estimate somewhere of a month or a little after a month to 

22 get things in shape, I think we will meet your schedules 

23 of readiness if the July projections on the fuel loading 

2and subcritical testing are any guide and there will be no 

25 inconvenience, I am sure, to the Applicant or a delay if

3915 -GGm4
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I this plant is going to get any kind of a license,and as to 

2 that, I certainly would make no commitment.  

3 MR. TROSTEN: Mr. Chairman, may I make two obser

4 vations-

5 CHAIRMAN JENSCH: These things, I am sorry, are not 

6 punch button, either in changing schedule or results and 

7 there is a great deal ought to be done in this matter, partly, 

8 maybe, on findings and conclusions with transcript references 

9 and their brief in support of it together with some of the 

10 legal issues that have been indicated to be present in this, 

ii case and a lot of that work can be done, and I am sure 

12 that there won't be any computer code today. We have 

13 assistants in that regard.  

14 MR. TROSTEN: Yes, sir, I recognize there is a 

15 considerable amount of work to be done. One reason I urge 

16 the Board to sit so that we can conclude the radiological 

17 safety and the environmental hearing this week is so we can 

18 get on with these matters.  

19 CHAIRMAN JENSCH: We will do that.  

20 MR. TROSTEN: As far as the environmental hearing 

21 is concerned, Mr. Chairman, you will recall that when the 

22 stipulating parties originally agreed to the schedule for the 

23 hearings and discussed it with the Board on October 5th, we 

g4 talked in terms of a two-week radiological safety hearing.  

25 We ended on Friday and then an environmental hearing on what
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I the parties hoped would be three days, not more than three 
2 days' duration to begin on Monday, the 15th. We are 

3 slightly off that schedule. It's the 16th and we are talking, 

4 possibly, about having the environmental hearing starting on 

5 the 17th. But we are essentially two days off the schedule.  

6 But we are on the schedule we were talking about October 5th.  

7 CHAIRMAN JENSCH: This session will conclude this 

8 week and reconvene on December 14th and we will terminate 

9 this session as soon as the last bit of evidence is available 

10 for presentation. Is there anything we can do this afternoon? 

11 I hear no such suggestion.  

12 At this time, this hearing will recess and reconvene 

13 tomorrow morning at nine o'clock and we will be prepared to 
14 sit for some long hours tomorrow and perhaps make up for the 
IS hours we lost today.  

16 MR. KARMAN: Mr. Chairman, can we anticipate some 

17 questioning from the Board about ECCS? 

18 CHAIRMAN JENSCH: I can't say at this time.  

19 MR. KARMAN: The reason I ask, of course, is the 

20 availability of witnesses, Mr. Novak is here now and we were 

21 just wondering whether his presence would be necessary, 

22 CHAIRMAN JENSCH: We can't say and if he doesn't 

23 have anything too pressing, we would like to have him availablE 

24 in case the situation so develops.  

25 MR. KARMAN:' Thank you, Mr. Chairman.

GGm6
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MR. TROSTEN: Mr. Chairman, we intend, on the basis 
2 of the discussion we had here now, to have our environmental 

3 panel here tomorrow.  

CHAIRMAN JENSCH: We will be ready to receive any 

5 evidence that any other parties desire to produce tomorrow 

6 and if this statement which has been prepared is submitted 

7 about October 15th, 1971, represents the presentation by the 
O Applicant, perhaps the witnesses can identify it and verify 

9 the portions for which they will take responsibility and the 

10 Applicant would be able to complete his presentation of direct 

ill evidence.  

12 I understand from discussions that we had at the 

13 request of the attorneys for the parties after we recessed 

14 this morning that the staff is at work on the environmental 

15 aspects and cannot indicate when that work will be completed.  

16 They feel that there are substantial factors developed by 

17 reason of this unfortunate fire.  

18 

19 

20 

21 

22 

23 

24 

25
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MR. TROSTEN: Mr. Chairman, tomorrow morning when we 

2 convene, do you think it would be possible--I would hope it 

3 would be possible for the Board to indicate to us at that time 

4 whether they will have any questions of witnesses Moore and 

5 Roll, so we will be able to know that. we were planning to 

6 have them here tomorrow morning.  

7 Cmi RmN JENSCH: I appreciate that.. we will try to 

8 do that.  

our present thought is that we will, however, but the 

10 more we consider the various phases of it, the more we wonder 

to whom we can direct questions. If klessrsoMoore and Roll happe: 

12 to be the likely recipients of the questions, we will be pleased 

13 to have them here.  

4 MR. TROSTEN: Thank you$ Mr. chairman.  

15 CHNIRN JENSCH: At this time let us recess and re

16 convene in this room toraorrow morning at nino o'clock.  

17 (Hearing continued to %ednesday, November 17, 1971, 

is at 9:00 a~m.) 

19 

20 
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