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UNITED STATES OF AMERICA 

ATOMIC ENERGY COMISSION 

In the Matter of: 

CONSOLIDATED EDISON CO3IPANY OF NEW YORK, ] Docket No.  
5 INC.  

6 (Indian Point Station0 Unit No. 2 

7 

Springvale ian 
croton-on-Hudson, N Y.  9 

onday, November 1, 2971 
10 

The above-entitled matter came on for hearing, 
11 

pursuant to notice0 at 9:00 a.m.  
12 

13 BEFORE: 

14 SAMEL W, JENSCH, Esq, Chairman, 
Atomic safety and Licensing Bcard 

DR. JOHN C. GEyER Membes.  
16 

MR. R. B. BRIGGS, Hember.  
17 

APPEARANCES: on behalf of the Applicant
is 

LEONARD M. TROSTEU, Esq., LEX K. LARSON, ESQ.  
19 1821 Jefferson Place, N. W. Washington D.C.  

20036 
20 

on behalf of the Regulatory staff: 
21 MRON EAR, AJANO Esq., and KARL KNIEL, ESQ., 

office of the General Counsel, U.S. Atomic 
22 Energy Coemission, Bethesda , maryland.  

23 

25
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I on behalf of intervenor, Citizens I Committee 

for the Protection of the Environment, and on 

2 behalf of the Environmental Defense Fund

3 A IPMONY B. ROXSMIJ,. Esq., Y-910 N. Street,- N. o 
Washington, D. C.  

4 
M behalf of the intervenor, Hudson River 

5 Fishermen's Association.
6 AZGUS PACBET Esq., 36 West 44th Street, mew -ork0 

N. Y. 10036 
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1 CHAIRMAN JENSCH: This proceeding is a further pro

2 ceedinc7 of the evidentiary hearina in the matter of consolidated 

3 Edison Company of New Yorkolnc., in reference to Indian Point 

4 Station #2, Docket 50-247. This hearina is convened in accord

5 ance with an order convenina hearinos for both October 5, 1971 

6 and November 1, 1971, settina this time and place for the con

7 veninq of the hearing on November 1,1971.  

Without a detailed recitation of appearances, I 

9 notice the Applicant is represented by Messrs, Trosten and 

tiO Larsen and the other crcntleman-

MP .TROSTEN: The other gentleman is Mx. Edward 

12 Cohen of my office, mr. chairman.  

CHAIRMAN JENSCH: Very well. And the Applicant is 

14 represented by Mr. garman.  

IqRo. RARMAN: The Staff, Mr. Chairman.  

CMIHRIMAN JENSCH: Excuse me. The Reculatory Staff 

17 of the Atomic Eneray Commission. And the Hudson River 

Is Fishermen's Association is represented by Mr. Macbeth, 

19 The Citizen's Fund, Environmental Defense Fund, will 

20 you please enter an appearance.  

1 MR. ROISNAN: Mr...Chairman, my name is Anthony C.  

22 Roisman. My address is 1910 N. Street, Washington, D. C., and 

23 I represent the Citizen's Committee for the Protection of the 

iEnvironment and the Environmental Defense Fund.  

I CHAIRMAN JENSCH- Thank you very much. State of
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1 New York? 

2 MR. MARTIN.- Mr. chairman, my name is Bruce L.  

3 Martin, I represent the Atomic Enercy Council of the State of 

4 New York and my address is 112 State Street, Albany, New York.  

5 CHAIRMAN JENSCH: Thank you, sir. I cruess that con

e cludes the statement of appearances.  

7 MR. ARCARO- Judge, my name is Georce Arcaro. I am 

8 the attorney for the Citizen's League for Education about 

9 Wuclear Eneray, and I wonder if you would permit us to file a 

10 written brief on the subject of this meeting.  

11 CHAIRMAN JENSCH: Is there any objection from the 

12 parties? 

13 MR. TROSTEN: Mr. chairman, I am not entirely clear 

14 from what Mr. Arcaro has said as to whether he is not asking 

15 for an opportunity to make a statement by way of a limited 

16 appearance or exactly what the nature of his presentation is, 

17 and before stating Applicant's position on this I would 

i8 appreciate havina this matter clarified.  

19 MR, ARCARO: I would be glad to submit the written 

20 brief and statement that we have in mind and then possibly 

21 you will be better able to decide, 

22 MR . TROSTEN: Well, Applicants position, Mr.  

23 Chairman, is that if the Chairman determines it appropriate 

24 and not unduly convenient from the point of the hearing 

25 process to have a limited appearance statement made, then the



ABt3 
2072 

I Applicant would not object to that. Beyond that Applicant 

2 would object to having any further participation by a new or 

3 additional party in the proceeding at this time.  

4 CHAIRMAN JENSCH: As I understand it, your organiza

5 tion formally withdrew from the proceedings, did it not? 

6 MR. ARCARO: That"s correct, sir.  

7 CHAIRMAN JENSCH: And now you want to make a state

8 ment by way of limited appearance, is that correct? 

9 MR,, ARCARO: On matters of environmental impact., 

10 CHAIRMAN JENSCH.: Well, you can submit your statement 

11 in written form and we will give consideration to it at that 

12 time. Will that be agreeable? 

p MR ARCARO: That will be fine. Thank you.  

14 CHAIRMAN JENSCH. Before we go on0 there was an 

15 inquiry from Conaressman John Dowcs office for this session 

16 of the proceeding. The call came at a time during my absence 

17 and 3 didn't get a chance to talk to the caller about it,. I 

18. felt that if he wanted to make a further statement or appear 

19 Mr. B.an. I believe, his representative, will appear, he has 

20 appeared in two previous sessions, and if he desired to make a 

21 further appearance I assume followina that practice he would 

22 arrive here. I do not see him here now. However, we will 

23 oive consideration to the mater later, if he arrives., 

24 The Board has received a communication from counsel 

25 for the citizen's Committee for the Protection of the
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Environment where an indication was made as to the subjects 

that it would desire, that the Committee would desire to 

3 interrogate at this session of the hearing. Is there any 

4 objection to the suggestions by the Citizen's Committee for 

5 the Protection of the Environment? The Applicant? 

6 MR. TROSTEN Mr. Chairman, I have conducted dis

7 cussions with Mr. Roisman concerning the order of presentation 

8 of evidence in this proceeding. Generally speakinq, the order 
s that Mr. Roisman has proposed is appropwiate, but I would like 

10 to have the opportunity, if I might, to have a brief con

Is ference hearing at the outset hre at which tie could discuss 

12 in general terms the order of proceeding for the next week.  

13 CHARMN JENSCH9. Wel6, please proceed.  :4 MR,, TROSTEN: Yes, Mr. Chairman. I would like to 

15 see the first half hour or so of this morning's session 

16 devoted to a conference hearing to discuss two matters. First, 

17 the basic order of procedure for the Radiological Safety 

to. Hearing to be conducted in continuous sessions starting today, 

9 and after we have discussed the basic order in which we will 

1o be proceeding T would like to have a brief discussion with the 

,1 Board concerning the prospective environmental hearings on the 

22 fifty per cent testing license for which Applicant has filed 

23 a motion on September 24th and October 19th, 

24 if this is satisfactory with the Chairman I would 

25 like to proceed now to a discussion of the order in which I

2073
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1 propose that the hearing and Radiological Safety issues be 

2 conducted.  
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CHAIRMAN JENSCH: Please proeeed.  

2 MR. TROSTEN: The first matter to be taken up 

3 X would propose, would relate to the emergency core cooling 

1 system issue in this proceeding. If Mr. Roisman chooses 

5 to do so, we would suggest that he offer into evidence 

6 the written answers to his questions of September 16 

7 and October 12 which were directed to the Atomic Energy 

8 Commission Staff, answers to which have just recently 

been served upon the Board and the parties. In addition, 

10 if Mr. Roisman chooses to do so, we suggest that he could 

.11 offer into evidence the Applicant's answers to Mr., Roisman's 

12 Section C questions which were contained in his 

13 September 16th letter to the Applicant and to the 

14 Regulatory Staff. Following that, the Applicant is 

15 prepared to offer into evidence to its question, Board 

16 Qestion No. 5, which was raised by the Board on October 5, 

17' and it pertains to the emergency core cooling testing 

18 previously given. This answer would be sponsored by 

19 witness Moore of the Westinghouse Electric Corporation, 

20 Thereafter, we suggest that the AEC Regulatory Staff offer 

21 into evidence its responses to the Board's October 5 

22 question under the sponsorship of an appropriate Staff 

23 witness.  

24 Following those offers into evidence, we would 

25 propose that Mr. Roisman proceed with his oral
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cross-examination of the Applicant's witness and the 

2 Staff's witness on matters pertaining to ECCS. We would 

s propose that Mr. Roisman first cross-examine witness 

4 more on the thirty-nine questions contained in his 

5 October 12, 1971 letter, and such of the questions 

6 contained in his September 16jetter which he wishes to 

7 address to witness Moore, Thereafter, we would propose 

a that Mr. Roisman continue his oral cross-examination if 

9 he so desires of the Staff witness on ECCS matters.  

10 At some point during the course of the 

consideration of the ECCS question, Mr. Chairman, it would 

12, seem appropriate that we have a discussion of the respective 

is legal positions of the parties on the matter of the status 

14 of the AEC's interim acceptance criteria., I am not sure 

i5 of whether Mr, Roisman and I really disagree on this 

is matter or not. In any event, I think we should explore 

17 this matter briefly before the Board. It may be that 

8, we will have to be briefing these issues at some point 

19 anyway., 

20, This should complete the ECCS portion of the 

21 hearing as far as the parties are concerned,, Mr. Chairman.  

22 I would then propose that we proceed to the matter of 

23 pressure vessel integrity.  

P4 CHAIRMAN JENSCH: Excuse me, I thought there 

25 was something circulated by the Citizen's Committee in

2076



Bl-W-M-3 2077 

I the last few days. The thought that the Citizen's 

2 Committee would offer direct evidence on the ECCS -

3 MR. ROISMAN: Mr. Chairman, we did circulate 

4 a paper that was prepared by the Union of the Concerned 

5 Scientists, and we had hoped that we would be able to 

6 present it as direct testimony, although we did not think 

7 that it was absolutely critical to the case, Our problem 

8 is, I think I indicated in my communications on 

9 October 25th, that the same people who prepared that 

10 document are now involved, also, in the Pilgrim Intervention,, 

11 It was a problem of whether we could have available a 

12 qualified person here to sponsor it. We are not able 

13 to get such a person, Therefore, we simply take the 

4 statement as a statement of our position rather than 

15 introducing it as evidence. We think that the statement 

16 itself is not really so evidentiary. It is merely a 

17 matter of drawing what we think are logical conclusions 

18 from available facts. We would have preferred, if we could 

19 have had the person come and sponsor it as direct 

20 testimony, but that just is not possible.  

21 CHAIRMAN JENSCH: Very well. Proceed.  

22 MRo TROSTEN: In this connection, Mr. Chairman, 

23 I ought to mention that Mr. Roisman proposes to offer, 

24 by way of direct evidence, certain documents, I believe, 

25 Mr. Chairman, that we need additional time before we
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reach the question of the offer into evidence of Mr.  

2 Roismanes documents, Rather than to waste a great deal 

S of hearing time, possibly arguing about the status of 

4 these documents, I would prefer to discuss this with 

5 Mr. Roisman to see if we could reach agreement on what 

6 documents could be introduced into evidence without 

7 objection. We will continue to do this and be ready at 

8 an appropriate time to advise the Board when we are 

9 prepared to go forward with that matter, if that's all 

10 right with you.  

1 CHAIRMAN JENSCH: Are you talking also about the 

%2 statement from the Union of Concerned Scientists? 

13 MR. TROSTEN: No. There really isn't any 

14 disagreement about that, Mr . Roisman isn't proposing 

is to offer that in evidence. That issue has been bypassed.  

1,6 What I am talking about are the documents which Mr. Roisman 

17 indicates he would like to have the Board take official 

18 notice of.  

19 CHAIRMAN JENSCH: Very well. Proceed, 

20 MR. TROSTEN: After completion of the ECCS portion 

21 of the hearing, I would propose that we proceed to the 

22 matter of pressure vessel integrity, whatever items remain 

23 to be completed. There is a written statement prepared 

24 by the Staff, which I understand Staff Counsel wishes to 

25 offer into evidence in this respect. There was also an
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answer to a question raised by Board member Briggs which 

2 Applicant desires to offer in evidence. As far as the 

3 parties are concerned, I believe this would conclude the 

4 pressure vessel aspect of the hearing.  

s The remaining items of evidentiary significance 

.6 are plant security with respect to which we request a 

7 further in-camera session, I believe in this connection 

8 that Applicant will be offering, in addition to the 

9 written documents which we have already identified in 

10 evidence, that we will also have additional direct 

:testimony to offer in evidence, Mr. Roisman has said 

12 that he also wishes to cross-examine our witness, and he 

13 will be available for this purpose. Finally there is 

14 the matter of emergency plans on which Mr. Roisman has 

is indicated he wishes to cross-examine a witness from the 

ir State of New York.  

17 I might mention two final matters, Mr., Chairman, 

is and that is that Applicant wishes, at the conclusion 

19 of this session of the hearing, to introduce in evidence 

20 a letter dated October 8, 1971, from witness Cahill to the 

21 Division of Reactor Licensing, pertaining to certain 

22 differences between the design of the plant as depicted 

23 in the FSAR and the final design of the plant as built.  

24 We would also propose, at some point during the course of 

25 this hearing, to introduce either as a joint exhibit or
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I imply to introduce for incorporation in the transcript, 
a stipulation executed by Applicant, the Citizen's 

Committee for the Protection of the Environment, the 
Environmental Defense Fund and the Hudson River Fishermen's 

Association, reflecting the agreement of these parties 

as to the procedural conduct of the hearing hereafter, 

This we would propose, Mr. Chairman, be the order for 
the radiological safety aspect of this hearing, 

If the Board would agree with, this approach or 
wishes to have any discussion of that, we could do that 
Inow., If not, I would be prepared to discuss the environmental 

aspects of this proceeding.  

CHAIRMAN JENSCH: Excuse us just a moment, 

(Discussion held off the record.) 

CHAIRMAN JENSCH: The Board is agreeable to the 
suggestion of the parties as you outlined them. We will 

proceed further.  

MR. TROSTEN: Turning now to the matter of the 
environmental hearing scheduled to commence approximately 

November 15, Applicant intends to offer in evidence its 
so-called additional testimony on environmental mattersP 

which is dated October 19, 1971, copies of which have 
been served on the Board and the parties heretofore.  

This document would be sponsored in evidence by a panel 

of witnesses who are the following: Mr. Cahill, Mr.

I 2080
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Woodbury and Mr. Schwartz and Mr. Grob of Con Edison, 

Mr. Lawler and Dr. Lauer, who are consultants to Con Edison, 

3 and would be members of the panel discussing environmental 

4 aspects of this proceeding, 

5 I might mention, also, for the Board's general 

6 information, if I may pull back just for a moment., that 

7 in connection with the witnesses whom we have present 

B in the room, witnesses Moore and Wiesemann of the Westinghouse 

9 Electric Corporation are here and intend to be here 

10 through the body of the radiological hearing on ECCS.  

91 We would request the Board, that if the Board desires to 

12 have particular witesses called on radiological safety 

13 matters -- For examples on the pressure vessel matter

14 any of these panel witnesses. -- we would very appreciative 

15 if the Board gives us as much notice as possible, twenty

16 four hour notice, if possible, so we could serve to 

17 accommodate the Board's wishes, 

i8 CHAIRMAN JENSCH: The Board would endeavor to 

19 do that, 

20 MR. TROSTEN: As far as the environmental hearing, 

21 getting back to that again, the Applicant is extremely 

22 anxious, Mr. Chairman, to find out as much as we can at 

23 this juncture of the Board's interests concerning 

?4 testimony which might be offered at the environmental 

29 hearing on the fifty percent license schedule to commence

2081
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about November 15. The Applicant has offered or proposes 

2 to offer evidence on this,. We propose to have our panel, 

3 whom I have identified. The Staff has f1led an answer 

4 j to Applicant's motion dated October 30 in which it 

5 indicates its general position and what it intends to do 

as far as the environmental hearing is concerned. I 

7 might add at this point that I remain exceedingly hopeful 

8 that the Staff will have completed its work well in 

9 advance of November 15th, The Staff's statement of its 

1o position on environmental matters pertaining to the fifty 

1 percent license would be available for the Board's 

2V consideration. But if the Board could identify for us 

13 at this time any areas which it felt that testimony 

14 should be offered or witnesses should be called, this 

15 would very, very significantly assist the Applicant and 

16 the other parties in preparing for the November 15 hearing.  

17 CHAIRMM JENSCH: I'm sure the Board will 

is indicate to you that we will be glad to cover all the items 

19 set forth in Appendix D of the Regulations, 

20 MR. TROSTEN: Thank you very much, Mr. Chairman.  

2 CHAIRMAN JENSCH: You are welcome.  

22 Did any other party desire to speak to the 

23 suggestions made by Applicant's Counsel? 

24 M. KARMMN: Mr. Chairman, we are rather flexible 

25 as far as scheduling is concerned. We have present here
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Mr. Novak who will be our witness on ECCS matters, Our 

witness who will be present for the security examination 

and for the emergency plans is not here, but is on call, 

We would hope that the Board, as you indicate, will give 

us.a reasonable time in which to get him up here.  

CHAIRMAN JENSCH: We will endeavor to do that,
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MR. KRMAN: That's all we have at this time0 jr 

2 Chairmano 

3 CMIA JENSCHi: Very well, Any other party wish 

4 to be heard, state of Net, York? 

5 ~mR. ~MRT IM mr. Chairman, the new York State 

6 Atomic Council will not be cross-examining or taking part in 

7 the ECCS aspect. I have some urgent business that has been 

8 brought to my attention. 1 am busy for the next two days 

9 and the schedule that mro Trosten has outlined would indicate 

i0 the state's witnesses would not be required before the latter; 

11 part of this week and I would request the Board's permission 

12 to be absent from the hearing during the rest of today and 

I3 tomorrcw and Wednesday.  

14 C-RAf1N JM1SCH.- The request is granted. You may 

15I be excused.  

16 Any other party desire to speak to this schedule? 

17 If not, the Board will accept the suggestion of the parties 

8 with the thought that this arrangement which we understand has 

19 been discussed among the attorneys prior to today will expedite 

20 the presentation of the evidence and the bringing of this case 

21 to a conclusion. It is upon that premise that we accept those 

£2 suggestionso 

23 The Applicant, as I understand it, has offered all 

24 of the evidence that it has available in reference to the 

25 emergency core cooling, is that correct?
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MR. TROSTEN- That is correct, DM. Chairman, with 

2 the exception of one answer to a Board question raised on 

3 October 5th. If the Chairman wishes tie can go over that in 

4 evidence at this point, if you'd like us to do that.  

5 CHRIRMAN JEMSCR: Very well. Will you proceed to 

6 do that, Applicant.  

7 MR. TROSTEN: mr. Chairman, as a mechanical matter I 

a will have to offer evidence that pertains not only to the 

9 emergency core cooling but also to a question of m Y-riggsA 

10 pertaining to pressure vessel integrity, But I see no harm 

1 1 n going ahead and doing that. I will identify the document 

12 at this point and will ask the witnesses to swear to its 

13 accuracy and will offer it in evidence, We are obtaining the 

14 necessary copies now to give to the reporter so that it can 

IS be incorporated into the record.  

15 CHAI RMAN JENSCH: Very well, proceed 

17 NRo TROSTEN: Would witnesses Wiesemann and moore 

18 please step forward.  

19 1 am referring to a letter dated Octob.r 28, 1971, 

20 from Applicant's counsel to the Board with copies to all 

21 parties and this letter attaches a document called Answers of 

22 Applicant to Questions Raised by Atomic Safety and Licensing 

23 Board on October 5, 1971, Part 1. It's dated October 28, 

24 1971. The first question is referred to as Question FNo. I, 

25 M. Briggs' question. The transcript reference is 1599 to
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1 1601, and referring nat to Vr, Wiesemann, may I ask you, Mr 

2 wiesemann, if you have reviewed this answer and specifically 

3 was this answer prepared by you or under your supervision and 

4 direction? 

5 MR. WIES11IN-. Yes.  

6 MR, TROSTEN: And is the answer to mr. Briggs' 

7 question true and correct to the best of your knowledge? 

8 MR. WIESIRNN: Tere is a minor typographical error 

9 in the report number.  

I0 MR TROSTEN. Would you please identify that error., 

1 ! MR. WIESENANN: On the last line there is an extra 0 

12 in the report. WCAP 7586L should be the correct wording, 

3 MR. TROSTER: All right .  

14 I ask, Mr. Chairman, that this document be corrected 

15 in that fashion as received in evidence and I naa-

16 CEAIRMn N JENSCH- It will be so understood., 

7 D. TROSTEM: And I now ask you, we. Wiesemann, if yoj 

18 desire to have this answer to Mr. Briggs' question received in 

19 evidence in your testimony and incorporated into the record as 

20 if read.  

MR WIESEMEMN: Yes, I dO.  

22 MR. TOSTEN: mr. Chairman, I noe offer in evidence 

23 the answer to Question iO. 1 of Mr. Biggs which I have just 

24 identified.  

25 CIAIMAN JEwSCH: Very well. The request is granted
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and the answer as identified by Applicant's counsel may be 

2 incorporated in the transcript as if read, 
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MR. TROSTEN: Referring now to the second attachment 

2 to this document of October 28, which is identified as Question 

3 No. 5 by Mr Briggs, transcript reference 1615, 1616, 

4 referring now to Mr. Moore, was this answer to Mr. Briggs' 

5 question prepared by you or under your supervision and direc

6 tion? 

7 P-M. MOORE. yes.  

8 I. ROSTEZN And is this answer true and correct 

9 to the best of your knowledge? 

I L Rlt MOORE- Yes, it is.  

110 MR,* TROSTEZ: Do you desire to have this answer 

12 received in evidence in this proceeding and incorporated into 

13 the teanscript as if read? 

14 R I.OORE: Yes.  

15 M os NS r. Chairman, 3 now offer the document 

6 which I have just identified as Question No. 5 in evidence in 

17 this proceeding and I suggest that the document be incorporated 

18 as a block, this October 28 document.  

19 C!%iR7N JENSCH: Well, then proceed with the other 

20 matters and we will consider it all at one time.  

21 Pm.o TOSTEN: That is the extent, Mr. Chairman, of 

22 the additional testimony on uCCS matters.  

23 CffA4TDN JSCH Very wll, is there any objection 

24 to the request of the Applicant's counsel? 

25 m.o KADmNA No objectiono k,. Chairman.

2088
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I I4R: ROISaN: So objection.  

2 MR. MACBETH: No objection.  

3 CInMN JEBSCH. Hearing no objection request is 

4 3 ganted and the anstser identified by Applicant's counsel may 

5 be incorporated within the record as if read.  

6 Does that conclude your offer? 

7 M.Io XDMS, it does, Vx, Chairman.  

(Document follows.) 
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LAW OFFICES OF 

LEBOEUF. LAMB, LEIBY & MACRAE 

1821 JEFFERSON PLACE, N.W.  
WASHINGTON, 0,..20036 

ARVIN E. UPTON ONE CHASE MANHATTAN PLAZA 

EUGENE B. THOMAS, JR. NEW YORK, N.Y. 10005 

LEONARD M. TROSTEN October 28, 1971 
W .AS...GTO. PARTNRS 

WASHINGTON TELEPHONE: 
202 FEDERAL 8-0111 

Samuel W. Jonsch, Esq.  
Chairman 
Atomic Safety and Licensing Board 
U. S. Atomic Energy Commission 
Washington, D.C. 20545 

Mr. R. B. Briggs 
Molten Salt Reactor Program 
Oak Ridge National Laboratory 
P. 0. Box Y 
Oak Ridge, Tennessee 37830 

Dr. John C. Geyer 
Chairman, Department of Geography 

and Environmental Engineering 
The Johns Hopkins University 
513 Ames Hall 
Baltimore, Maryland 21218 

Re: Consolidated Edison Company 
of lew York, Inc.  

Indian Point Unit No. 2 
AEC Docket No. 50-247 

Gentlemen: 

There is enclosed a copy of answers to two of the 
questions raised by members of the Atomic Safety and Licensing 
Board at the hearing session on October 5, 1971. Applicant 
intends to offer these answers in evidence at the coming 
session of hearings.  

Very truly yours, 

LEBOEUF, LAIM, LEIBY & MACRAE 

By Leonard M. Trosten 

Enclosure Leonard IN. Trosten 
Partner 

cc: Myron Karman, Esq.  
Anthony Z. Roisman, Esq.  
Angus Macbeth, Esq.  
J. Bruce MacDonald, Esq.  
Honorable Louis J. Lefkowitz 
Secretary, USAEC 
Algie A. Wells, Esq.



In the Matter of

BEFORE THE UNITED STATES 
ATOMIC ENERGY COMMISSION

Consolidated Edison Company 
of New York, Inc.  

(Indian Point Station, Unit No. 2)

Answers of Applicant to Questions Raised 

by Atomic Safety and Licensing Board 

on October 5, 1971 

Part I

October 28, 1971

Docket No. 50-247



KEY TO QUESTIONS 

(B) -Mr. Briggs' Questions 

(J) - Chairman Jensch's Questions 

The questions have been numbered as follows: 

1. Mr. Briggs' question regarding effect of transient on reactor vessel integrity 
(Tr. 1599-1601) 

2. Mr. Briggs' question regarding Staff's 
check of Westinghouse's ECCS calcula
tions (Tr. 1612) 

3. Mr. Briggs' question regarding independent 
temperature calculation for most 
severe loss-of-coolant accident 
(Tr. 1613) 

4. Mr. Briggs' question regarding calculation 
of temperatures by the RELAP Code 
(Tr. 1613) 

5. Mr. Briggs' question regarding assumption 
of no steam flow through unbroken 
lines (Tr. 1615-1616) 

6. Mr. Jensch's question regarding dissolved 
oxygen content in the river 
(Tr. 1616-1618)
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Question No. 1 (B) (Tr. 1599-1601)

-~"Well, we'have indicated then that you gentlemen 

can conclude that the flaws in the reactor vessel, if there 
are any, any of any significance, it would be highly unlikely 
that they would be more than half an inch deep by several inches 
long, and you also conclude, I believe,,that a flaw this size 
would not be sufficient to cause failure of the reactor vessel 
under the conditions that are imposed by the technical speci
fications.  

"There was a calculation requested, I believe, by 
the ACRS concerning the situation if there were a transient 
and the rods failed *to drop, in which case, if I. recall, the 
pressures in the reactor vessel would go as high as about 
4000 psi. Is this number right? Do you recall the calculation? 

"Would you, before the next session that we have, look 
at that situation and indicate whether the conditions imposed on 
the reactor vessel by that transient would change any of the 
statements that you have made in the report here? I don't ask 
you to do it now. Unless someone is completely familiar with -5 those numbers, that is.  

"This additional testimony doesn't include an examina
tion of that transient. There was consideration given when the 
transient was examined in your other reports of what these vessels 
would be and whether the reactor vessel would fail. I'd like for 
you to look at the case of that transient again, the conclusions 
reached then and what is stated in this report, and see if there 
is anything different that you put in this report as a result of 
the conditions that exist in that transient..  

"In other words, it is a case that wasn't considered 
here. I would like to have it looked at again." 

Answer: 

We have reviewed the analysis and conclusions reported 

in FSAR Response to Question 14.7 and in Westinghouse Proprietary 

SReport WCAP 74860L to which we assume Mr. Briggs referred. We
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Q. 1 (B) (Tr. 1599-1601) 0 
.find nothing which changes any previous testimony regarding 

0* -the integrity of the reactor vessel at Indian Point Nuclear 

Generating Station Unit No. 2.
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Question No. 5 (B) (Tr. 1615-1616) 

( "[Wihat would the situation be if one changed his 3 assumption so if steam flowed through all four li nes and the accumulator water that was entrained in the thing be carried out through the broken loop? In other words, one can make two kinds of assumptions: He can make the assumption that is made in the calculations that there is no steam flow through the three unbroken lines, that the accumulator water that comes into those lines goes into the space around the core barrel and is available at the core; he can make the other assumption that there is steam flow through those lines and that some of the accumulator water is entrained in the steam and is carried out the break. I'd like some discussion about which of these assumptions is the more conservative, and whether there is reason, really good reason for the assumption that is used here rather than the assumption of entrainment of. accumulator water in the steam and this water being carried through." 

Answer: 

The assumption of no steam flow through the unbroken 

lines during accumulator injection is conservative since steam 

flow is prevented through the 3 unbroken lines thus greatly 

reducing the fuel rod heat transfer.  

If steam flow is considered to exist through the 

unbroken lines,-the interaction between steam and water in the 
cold leg pipe will condense the steam thus reducing the pressure 
and the steam flow velocity. This effect will result in an increased 

core reflboding rate. Should the liquid be partially entrained 

by the steam flow, it will, separate from the steam in the down

comer region due to the flow area increase, the change in flow 

direction, and the pressure of the hot leg nozzles.
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* .5 (B) (Tr. 1615-1616) 

-~It follows that the assumption of no steam flow through 

the unbroken lines and the associated low values of heat transfer 

in the core is more conservative, and is the assumption made in 

the analysis.
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CI, Tm J sCs: Staff? 

2 I4 M RMM: Yes.  

3 w Chairman,at this time I wish to have 14, Thomas 

4 x. movak swrn in as a witness for the Staff.  

5 .CfAM I aESCH: M. ovak Would you stand and 

6 ~raise your right arm.  

7 (homas M. Novak, sworn.) 

RC 4AI JENSCHoo Will you have a seat, please.  

DM MOA2Tha'nk yvou, W.ir Chairman~.  

0 . ovak, did you prepare a statement of your 

11 professional qualifications for this hearing? 

.,12 DSP. EOVA~ I did.  

T3 PM. MP. N.- Do you have any corrections or annota

14 tions to such statement? 

15 IM WOIK~ No. Nov I don I t 

16 R 9 1%D N: is this statement of your professional 

17 qualifications true -o the best of your knowledge? 

18 %D. NOVAR: Yes.  

19 Ng xMA. And do you adopt it as part of your 

20 testimony in this proceeding? 

21 £MR.o NOMAK: 'Yes.  

22 

23 

94 

0 asj
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MR. KARMAN: Mr. Chairman, at this time I offer 

2 Iinto evidence the statement of professional qualifications 
of Mr. Thomas Novak and request that it be incorporated 

in the transcript as if read. It has been previos ly 

5 distributed to the Board and all parties.  

6 CHAIRMAN JENSCH: Yes. Any objection? Hearing 

7 no objection. the request is granted and the statement 

8 of professional qualifications of witness Novak will be 

9 incorporated in the transcript as if read.  

1.0 (Statement of qualifications follows.,) 

12 

15 i 
16 

17 

119 

20 

21 

22 

23 
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P1 FE.SICO.AL OUAL!EICATIONS 

.... 1 U f.z S r: ... : 5KO.:EC'&; 13.1 A 'N-I NO. 4 PRES I :!ZD TI I I ? Ohi...: t......,Y :

I am employed as a senior project leader in the Pressurized Water 

Reactor Projects Branch No. 4, Division of Reactor Licensing° My responsibilities 

include performing safety reviews and evaluations of nuclear power plant 

construction permit and operating license applicationso

I graduated frc: Rut gers University in 1958 with a Bachelor of 

Science degree in Mechanical Engineering. In 1968, I received a Masters 

degree in Mechanical Engineering from Catholic Univeraity of America.  

In June of 1958, I joined the Westinghouse Electric Corporation and 

participated in the Graduate Student Training Program. In November of 

1958, I accepted a pennanent assigmaent at the Bettis Atomic Porlyer Laboratory, 

West Mifflin, Pennsylvania. 1ihile at the laboratory, I worked in a section 

responsible for thermal and hydraulic design of submarine reactor cores.  

As a member of this section, I performed design and accident analyses for a 

variety of core designs. Prior to leaving the laboratory, I was assigned 

project responsibility for a series of tests to determine departure from 

nucleate boiling and pressure drop characteristics for a potential fuel 

element configuration.

In November of 1964, I undertook employment with the U. S. Marine 

Engineering Laboratory, Annapolis, Naryland. As a senior project engineer 

-I was given the responsibility for developing and carrying out R&D programs 

for improving the performance of naval steam generators. My duties included



supervising the design construction, and operation of high pressure 

heat transfer and water treatment test.loops. I supervised the development 

Of coa'putcr codes to predict stcady-state and dynamic thermal performance 

characteristics of naval propulsion boilers involving both pressure

fired and forced-draft systems° 

In November of 1968, i accepted a position with the Division of 

Reactor Licensing. Since joining the Cmonission, I have participated 

in the review of the Westinghouse Merchant Ship Reactor proposed foqr the 

Maritime Administration and was assigned as the project leader for the 

safety evaluation of the Sequoyah Nuclear Plant. I was assigned as the 

project leader for the operating license review of the Zion Station 

Nuc lear Plant.  

0 In March 1971, a Regulatory Task Force consi.,stin - of senior 

regulatory management and chaired by Dr. S. 11. Hanauer, Technical 

Advisor to the. Director of Regulation, "began a ccmprehersive review 

of ECC systems for light water reactors. Additional regulatory personnel 

were assigned to the Task Force specifically for the ECCS reappraisal 

effort. Because of my experience in the technical evaluation of 

ECCS performance in connection with the DRL review of several pressurized 

water reactors I was one of those assigned to the Task Force. My 

activities in connection with the ECCS reappraisal included attendance 

at nearly all of the Task Force meetings, trips to the PWR vendor 

offices, and trips .to the Aerojet Nuclear Corporation offices and 

experimental facilities. I have reviewed and discussed with the Task 

Force the ECCS analyses performed and reported by the PWR vendors and 

the results of experiments associated with ECCS performance.  

-.. .. ..  

- -'.i - . .- " : "-7



On June 1.9, 197-1, the Atomic Energy Conmnission adopted an interim 

-state. .. nt of policy providing interim acceptance criteria for ECCS for 

light x.water power reactors. I have participated in the re-evaluation 

of ECCS performance for the Palisades Nuclear Plant and the Indian 

Point 'No. 2 Nuclear Plant as required by that statet-aent.

.... "~.-,-.---....
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MR. XM: Mr. ChairmanD on September 3rd 

2 I forwarded to the Board and to all parties copy of a 

3 document entitled Supplement No. 3 to Safety Evaluation by_ 

4 the Division of Reactor Licensing U.S. Atomic Energy 

5 Commission in the Matter of Consolidated Edison Company 

6 of New York Inc., Indian Point Nuclear Generating unit 

7 No. 2., Docket Noo 50247. Mr. Chairman, I would 

8 appreciate at this time if I could take this safety 

9 evaluation and a few subsequent responses and have them 

10 put in all at the same time.  

11 CHAIRMAN JENSCH: Very well. Will you proceed.  

12 MR. F ANA: Fine. Thank you. I now offer 

43 responses and comments of the AEC Regulatory Staff to 

14 the questions asked by the presiding Atomic Safety and 

5 Licensing Board entitled Additional Testimony of Applicant 

16 Concerning Reactor Vessel Integrit.  

17 We had an understanding, a stipulation between 

Ms the Applicant, the Staff and the Counsel for the Intervenors, 

19. that they would waive the necessity of having present 

20 today those parties in the Atomic Energy Commission 

21 Regulatory Staff responsible for formulating the responses 

22 on pressure vessel integrity. We will, if absolutely 

23 necessary, Mr. Chairman, or if any members of the Board 

P-4 feel it essential that further questioning be had with 

P-5 any of our staff, that we be given a reasonable time to
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I get them before such question.  

2 CHAIRMAN JENSCH: We will endeavor to do that,, 

3 1 MR. KMW: Thank you, Mr. Chairman.  

4 I now offer responses of the Atomic Energy 

Comnssion's Regulatory Staff to questions asked by the 

6 presiding Atomic Safety and Licensing Board at the hearing 

7 session of October 5, 1971. Again, all of these matters, 

8 all of these documents, have been served on the Board 

and the parties to this proceeding.  

10 Mr. Novak, I ask you whether you participated 

in the preparation of the Supplement No. 3 to the Safety 

12 Evaluation just mentioned and of the responses of the 

13 Staff to the Board questions of October 5, 1971? 

14 MR. NOVAK: I did participate.  

5 IMR. XAR : Are there any corrections or 

16 additions you wish to make in either or both of these 

17 documents? 

18 MRo NOVAK: Yes., There is one correction I 

19 wish to make to the Supplement of the Safety Evaluation.  

20 The change would appear on page nine and I would like to 

21 replace the item No. 3 appearing at the top of the page 

22 with the following statement.  

23 No. 3. The Commission'i iterim policy statement -

24 CHAIRMA JENSCH: Will you go slowly. We are 

25 going to try to take it down too so we will have it in our
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I notes,. Would you proceed slowly.  

2 MR. NOVAK: I will start over again, 

3 CHAIKMAN JENSCH: Please.  

4 MRo NOVAK: No.30 

5 The Commission.9s interim policy statement 

6 Appendix A required that an acceptable evaluation model 

7 use the decay heat curve described in the proposed ANS 

8 standard with an added twenty percent allowance for 

9 uncertainty. The decay heat rate used by Westinghouse 

10 in its earlier analysis of the Indian Point 2 plant had 

11 an error resulting in a greater contribution to the 

12 1residual decay heat from the heavy element uranium 239 

and neptunium 239, decay of neutron- captured products.  

14 Correcting this error and following the 

1'5 Commission's interim policy statement resulted in a decay 

heat slightly lower than the earlier prediction, A 

17 decrease was also made in the heat deposition in the hot 

ts, rod from 97,4 percent to 95 percent for the analysis of 

t9 loss of coolant accident.  

20- That ends the correction, 

2.1 CHAIPMN JENSCH: Will you give it to us in 

22 typerritten form, too, so we may have it? Do you have an 

23 extra copy of what you were reading? 

24 4tM NOVAK: No, I don't.  

1MRo YWK: We will endeavor to have a copy

2094
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made for the Board.  

CHA1M JENSCH: It's easier. We'd like to 

have it for our notes rather than waiting for the 

4 transcript, 

5 MRo KARMA We will get that for you, 

6 CHAIRMAN JENSCH: Thank you, 

7 MR. & M. Mr. Novak, are the contents of 

8 the Safety Evaluation Supplement No, 3 and the responses 

9 of the Staff to the Board questions of October 5 as 

10 corrected true and correct to the best of your knowledge? 

MRo NOVAK: Yes,, they are .  

M. 0 ARHAN: Do you adopt these as part of your 

13 testimony in this proceeding? 

14 MR. NOVAK: I do.  

15 1M KARMA Mr. Chairman, I offer these three 

16 matters as Supplement No. 3, the responses to the pressure 

17 vessel questions, and the responses to the questions of 

is the Board of October 5, 1971, into evidence.  

19 CHAIRMAN :JENSCH: Is there any objection? 

20 MR. TROSTEN: kMr, Chairman, with respect to 

21 the pressure vessel integrity testimony, Applicant has 

22 just received very recently that testimony and we are 

23 still in the process of looking at it, I would request 

24 that 0he receipt into evidence of a pressure vessel 

25 integrity matter be temporarily deferred -- I think that

2095
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we can resolve this matter very quickly -- until 

Applicant has had an opportunity to study the matter more 

closely. With respect to the additional testimony just 

offered today by Mr. Novak I similarly would like to have 

an opportunity to scrutinize that testimony before 

the document is actually received in evidence, 

As an alternative, if the Chairman wishes, 

it could be received subject to a motion to strike. But 

I suggest the first approach.  

CHAIRMA JENSCH: Well, I think ordinarily that 

no evidence should be receivea until the parties have had 

a chance to view it, On the other hand, anything that is 

received is subject to a motion to strike if it is 

believed that a basis exists for it.  

But do the October 5 answers cover several 

subjects? 

MRo KAMM: None. These are ECCS questions,, 

CHAIRM JENSCH: All October 5 answers are 

ECCS? 

MR.oAMN Yes.  

MR. TROSTEN: Mr. Chairman, my problem is not 

with the October 5 answers, really. It's simply with a 

limited portion of the pressure vessel integrity statement 

and with the docuent that Mr. Novak was just reading 

this morning, which frankly I haven't been able to grasp
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by just listening to it.  

2 CHAIRMAN JENSCH: Yes. Well, let us defer 

rulings and when we reach the point of examiring the 

Staff evidence we will give consideration to its receipt,, 

MR. TROSTEN: Thank you, Mr., Chairman.  

CHAIMAN JENSCH: Very well. The request of 

7 Counsel is granted.  

8 Does that bring us into the point of cross

9 examination? I am afraid we are, And does the Staff have 

10 an interrogation of the Applicant's witnesses on 

ewienrgency core cooling? 

R2 oKRHM: We have no questions on that, 

Mr . Chairman, 

14 

15 

17 

1)8 

1)9 

20 

21 

22 

23 

25

2097
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1 CERIRN JENSCH Well, which of the intervenors 

2 desires to go famard first, Emdson River Fishermen's 

3 Association or the Citizen's Committee? 

4 M. ROISPN. Citizen's Committee, mo Chairman.  

5 Vhe pr.ocedure that we would like to follow, if this 

6 is acceptable to the Board, and what we suggested in our 

7 ctober 25th document was that j& Nocce simply take the ques

a tions which we submitted to the Applicant and the Staff on 

9 October 12th of 1971, and excluding Question No. I unless he 

10 wishes to comment on that , it deals with a matter which we 

1 have been in discussions with the staff about, begin with 

.2 Question No. 2 through Question No. 39 and simply read the 

1 3 question as though I had asked it orally and then read into 

14 the record his answer thereto. And when that is completed 

V5 we'd like an opportunity overnight, that is, from the time he 

I6 completes that until the folloing morning, to then prepare 

17 cross-examination based upon the information that he provided.  

is Our thought was that this would get us to the November 1 

19 hearing withough having to worry about written answers to the 

20 questins, and that we could use the transcript as our written 

21 answez, So that basically what I am suggesting is that mr.  

22 Moore give us a solilcquy this morning, and that I would not 

23 interrupt that even thought I might have a question to ask 

24 about it, but wait until I studied the answers and then ask 

25 him the questions tomrr0Wo
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I CML aN aENSCH.I is there any objection to that, 

2 Applicant's consel? 

3 M TROSTEN: Noo 

4 CI JESC Mr Xocey would you come forward, 

5 please.  

6 (The witness k4oore takes the stand.) 

7 CMAIR.SN JSCH:• Do you have the question before you 

8 and can you proceed in line with the suggestions which have 

9 been made for answers? Will you do so, please, 

10 M TROSTE s. W. K oore, do you have Mr. Roisman's 

1 oCtober 12 letter beore you? 

2 FMR. MCCRE: Yes, I do.  
113 CHMR. %N JOR SCHS Dos anybody have an extra copy of 

14. the October 12 letter? 

95 MR. RO.SMM1 It's not extra.  

16 Cn %XEi JEiSCH: Wel9 if you need it for your 

17 examination. rdaybe the Staff has a copy.  

is DM. ROIS~ N.1 I'm planning just to listen, 

19 CIRMN JENSCE." We find we do have copies and 

20 thank you very much.  

I Will you proueed, mr, roore.  

22 D HO0RE: Beginning with Question 2. The question 

23 was, "'What are the assumptions ans figures used and the basis 

24 for their usage with respect to both transient pressures and 

25 the amount of water remaining in the vessel after blmdcm as
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IIa function of time?" 

2 The transient pressures under water remaining in the 

3 vessel after blowdon are calculated using our Satan digital 

4 ccmputer code. This calculation is described in our July 13th, 

5 1971 testimony. With the Satan code the vessel is essentially 

6 dry at the end of the blowdown. There is essentially no 

7 residual water left in the vessel. The transient pressures 

8 are calculated throughout the system using the Satan code.  

9 Question 3. "What affect does the failure of REIAP 3 

so to predict pressures within 100 psia of those actually

I measured (See Di-1444, Page 13) have on the reliability of 

1U the ECCS prediction for this plant? How has this problem been 

is corrected in the Staff and Applicant analysis?" 

24 This question #as or will be answered by the Staff.  

15 2 have no additional comments on that.  

1.6 Question No. 4. "Discuss the assumptions used and 

17 the basis for them with respect to the critical flow phenomenon 

.18 and its effect on the rate at which coolant is expelled from 

19 the core in a loss of coolant accident." 

20 The approach we used is described in our emergency 

29 core cooling performance repott dated June 1, 1971 Section 

22 6.4. This approach is also referenced in the interim policy 

23 statement appendix A, art. 3. Basically we use operical 

24 correlations which have been developed to calculate the dis

25 charge flm-Y from the reactor coolant system as a function of 

end time aad pressure in the primary system.
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IThese empirical correlations tend to 0verpredict 

2 the discharge flow from the reactor coolant system, and 
3 in order to really determine the expected discharge 

4 from the system, one has to apply correction factors, 

5 commonly termed as discharge coefficients.. As explained 

6 in our previous testimony, we had used a discharge 

7 coefficient of 1.0 for the correlations that we used.  

8 and this overpredicts, then, the release of discharge of 

s coolant from the primary system in a conservative direction 

?0 with respect to the performance of the emergency core 

11 cooling system.  

12 Question 5 I had some difficulty with the word 

TS$ "conical." Whether that was a typographical error or 

14 that was the intent of the question 

15 MR. ROISMAN: It was not a typographical error., 

16 I don't have my original note here, but that is what I 

17 intended.  

18 MR. MOORE: Reading the question, "Explain 

the use of a conical approach for determining the.critical 

20 discharge of steam water mixture from a blrcoken pipe, What 

21 other approach can be used and how will this affect 

22 blowdown and ECCS performance? 

23 1 have interpreted this as a question regarding 

94 the physical geometry of the break, and whether there is 

25 a tapered or divergent discharge, or whether it is a
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discharge from an abrupt pipe ending, and how this might 

2 affect the discharge rate from the steam. As indicated 

3 on testimony, we used a correlation which is based on 

4 the flow which you would get from an abrupt pipe. There 

5 have been data obtained for discharges from pipes which 

6 have divergent discharge nozzles. The data indicates 

7 that the discharge flow is actually less than that which 

8 you would obtain from an abrupt pipe. Therefore, our 

9 correlations which are based on the abrupt pipe and which 

10 do overpredict a discharge flow, are conservative with 

1 respect to any kind of a divergent nozzle.  

12 Question No. 6,, "To what extent has the 

13 Fauske Theory been used in determining critical flow and 

M in hat manner have the Fauske Theory inadequacies 

15 in predicting secondary choking been corrected? The 

16 HW-80535 (page fourteen)," 

17 The Fauske Theory is not used in our core 

is cooling analyses, We use the Moody Correlation, and 

19 therefore there are no corrections per se required with 

20 respect to the Fauske Theory.  

21 Question No. 7, "In light of recent semi

22 scale tests and the level of steam pressures produced, 

23 explain the manner in which the ECCS analysis takes account 

24 of the higher metal water reaction when high steam pressures 

25 and high water temperatures exist. See ANL-6548, page ten,
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1 sixteen 

2 As described in our July 13th testimony on 

3 page fifteen, the heat generation due to the certain water 

4 reaction is continuously calculated during a transient, 

5 It is calculated as a function of time and the oxide 

6 thickness as a function of time. We use a parabolic rate 

7 relationship, which has been derived from experimental 

a data, to relationship derived by Baker and Just.. We use 

9 this parabolic rate relationship even during the adiabatic 

to heat-up of the transient where there may not even be 

21 sufficient steam or water in the system to create that 

12 extensive a reaction. water reaction.  

13 So we have a conservative upper calculation 

14 for the total water reaction.  

is The effects of the oxide layer on heat transfer 

16 are also taken into account with respect to the temn-erature, 

17 The correlation employed is presented in ANL-6548.  

18 Question No. 8, "In light of the fact that 

19 small particles-of metal have higher metal-water reactions 

20 (ANL-6548, pages ten, twelve, fourteen) how does the 

21 computation of the metal-water reaction take into account 

22 clad fragments and rough edges as a result of clad bursting, 

23 Use ORNL-4635 statistic for thg quantity of clad bursting 

24 which will occur in a LOCA but indicate the additional 

25 number of burst rods which reach temperatures of 1800 degrez

DI-W-M-3
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Fahrenheit to 2300 degrees Fahrenheit." 

2 The small particles of metal which could be 

3 exposed, or the rough edges which could be exposed as a 

4 result of clad bursting are not directly taken into 

5 account in determining the total metal-water reaction 

6 in the core. This is because they represent a very small 

7 fraction of the total surface of the core, and as 

8 indicated in previous testimony, the total core wide 

9 Zirc water reaction is well below the one percent limit.  

10 In fact, it is less than 407 percent. Therefore, an 

11 additional small amount of reaction which might occur 

12 because of the additional exposed area with rod burst 

13 is a very small addition to the total core wide reaction,, 

i's which in itself is a very small number compared to the 

15 one percent limit.  

17 

19 

20 

21 

22 

23 

24 

25
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Question No. 9, "Does the one per cent of metal-water 

2 reaction mean one per cent of the total volume of Zirconium or 

3 only one per cent of the total surface area of Zirconium ex

6 posed to water? Justify the former definition if it is used.0 

5 The metal-water reaction is described as a percent.  

6 age of the total mass or volume of the core, All surface areas 

7 are considered in determining the total contribution of metal

8 water reaction.  

SQuestion L0, "Discuss the manner in which the heat 

i0 •generated by the metal-water reaction is taken into account 

21 in computing pear clad temperatures. For instance, where in 

the core is the reaction assumed to occur and how is the higher 

I.S heat created at that spot added into calculated rod tempera

14 tures. Also, hcw is the higher fuel rod temperature caused 

i5 by the metal-water reaction taken into account in predicting 

16 the rate of further metal-water reaction0  Refer to ARL-6548, 

T7 page 58.,0 

is- As I indicated in an earlier answer, the metal-water 

19 reaction is continuously calculated throughout the core as a 

20 function of temperature and the amount of oxide thickness as 

21 obtained. it is calculated throughout the trangients for both 

22 the hot spot and also other regions of the core, Then the 

23 total contribution of metal-,uater reaction is added up. The 

24 clad temperature is based, then, on the amount of heat 

25 generation from the reaction which is added to the cladding
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1 and wyhich then has to be transferred frcmi the cladding through 

2 the oxide thickness to the cooling water or steam-water mixture 

3 in the core.  

4 Question 1 1, "[Iow is the metal-water reaction affected 

5 by the presence of ixrdiablld fuel rods, how have these effects 

6 been included in the analysis and upon what experiments are 

7 the computations made? Describe the experiments and the con

e ditions under which -they were performed." 

9 The presence of Iradiated rods per se does not affect 

10 the metal-water reaction, You don't get a different metal-water 

11 reaction because the rods have irradiated.  

132 Question 12, "What percentage of metal-water reactions 

i3 has been predicted for each temperature level in the reactor.  

14 What percentage of fuel rods and how much of the rods will 

15 reach each of those temperatures? Describe the method by which 

16 it has been determined that a metal-water reaction will be less 

17 than one per cent. Answer this question in light of the 

is experimental results from the ORNL-4635 showing 0.2 per cent 

19 metal-water reaction for rods at or below 1800 degrees 

20 Fahrenheit with only one irradiated rod and that rod irradiated 

21 for only thirty days. See ORNr-TM-3188, Pages 17, 20. Also 

22 consider the effect of the movement of the steam-water mixture 

23 on the reaction. See ANL-6548, Page 50.1 

-'4 As I indicated previously, the amount of metal-water 

25 reaction that one obtains is a function of both temperature and
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the time at which you are at these different temperatures, 

2 Our LOCTA R2 code is used to calculate the temperature as a 

3 function of time and to determine the total amount of certain 

4 water reaction assuming the parabolic rate law.  

5 The core is divided into various regions which have 

6 the same power in order to calculate their contribution to the 

7 total corewise metal-water reaction.  

8 As I indicated from a corewise bas is, there is much 

s is much less than one per cent total metal-water reaction.  

o 'he fraction of cladding which is greater than 1800 degrees or 

reaches greater than 1800 degrees Fahrenheit during the 

2 transient, is less than two per cent of the total'core volume.  

so you can see why the total corewise metal-water reaction is 

4 quite small. The specific experiment referenced in ORNL-4635 

15 were two-tenths of a per cent reaction as obtained with a 

S6 temperature of 1800 degrees Fahrenheit and is somewhat suspect 

7 in that it is an implied reaction based on the amount of 

i8 hydrogen released0 which is determined by taking a total amount 

19 of non-combustible gas which wias obtained from the experiment, 

20 and subtracting a large amount of this, a large fraction of 

21 this, which was helium, and the remaining hydrogen then was 

22 assumed to occur for metal-water reaction, and in the report 

23 there is actually stated an accuracy on that figure of. 22%, 

24 of plus or minus 50%,, 

25 The metal-water reaction relationship we use in our
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I analysis are lbased on a considerable amount of experimental 

2 data. I think the parabolic rate equations have been sub

3 stantiated by several experimentors° 

4 Question 130 "Ho is the temperature level for each 

5 rod computed? What simplifying assumptions are used?" 

6 The temperature of the rod and the cladding is corn

7 puted using the LOCTA 22 code, This code uses hydraulic input 

8 on the Satan code, That is flo, inlet temperatures, pressure 

9 and quality. =;divides the core into radial region and axial 

to sections and performs finite difference, conduction, involves 

if finite difference conduction equation in the radial direction,, 

12 The Zirc water, parabolic rate equations included in the cal

13 culation and the heat transfer is established as a function 

14 of local coolant floy, quality and temperature conditions, so 

i5 that a continuous time varying temperature is calculated 

2.6 throughout the loss of coolant transient0  various regimes 

T7 of heat transfer are considered in the analysisisicluding 

i8 single phase convective cooling, nuclear boiling, transition 

19 boiling, et cetera.  

20 The internal pressure and the rod between the claddin< 

-a and the U02 is calculated as a function of time and cladding 

22 thermal expansion is calculated internal heat generation is 

23 included in the analysis obtaining from 'delayed fission and 

24 residual beat generation. The Zixc water reaction energy is 

25 added directly to the cladding.
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Question 15, "Discuss the use of the parabolic 

2 rate law in computing the amount of metal-water reaction.' 

3 As I previously indicated, this is a relationship 

4 whid& was developed by Baker and Just at the Oregon 

S National Laboratory. The rate of reaction is assumed 

6 to be a diffusion process which varies inversely with 

7 the thickness of the oxide layer, and also has a 

a temperature dependent that accelerates the reaction of 

9 higher temperatures, These are both accounted for in 

%0 the parabolic rate equation, 

11 As I indicated previously, we do not take into 

22 account the fact that we may not have enough steam or 

23 water available to get the complete reaction we have 

1. assumed. The parabolic rate law assumes an unlimited 

is source of steam-water to react.  

1. Question 16, "To what extent and in what manner 

17 have other chemical reactions been considered in computing 

is the core heat? For instance, discuss the metal-water 

t9 reaction associated with the maximum Zirconium alloy 

20 discussed in ANL-6548, pages 51-52, the reaction with 

21 uranium dioxide and water and the reaction between the 

22 eutectic formed by iconel (in the spacers) and zircalloy 

23 and water discussed in IN-1453t " 

24 The effect of eutectic reactions and the other 

25 chemical reactions on clad heat-up were found to be

2109
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I negligible. The reference to uranium-zirconium alloy 

2 refers to a fuel alloy not the uranium oxide cladding 

3 situation we have. The eutectic formed by iconel grids 

4 in the cladding has been considered and tests have been 

5 performed and determined that this eutectic does exist 

6 with a melting temperature of about 1760 degrees Fahrenheit.  

7 This is a eutectic formed between the zirconium and nickel.  

8 However, the tests showed that even at temperatures of 

9 2300 degrees, should they exist for several minutes, did 

not disturb the coolant flow area.  

There was evidence of a reaction, some local 

12 melting at the point of contact of the grid with the rod.  

3 However, the rod did not fuse to the grid nor were droplets 

14 or sputtering detected which could block the coolant flow 

15 area,. These tests were run under more severe conditions 

16 than expected during the loss of coolant accident.  

17 Question 17, "To what extent does the pressure 

28 of rod.spacers tend to concentrate metal-water reactions 

19 and rod swelling and bursting at or near the spaces? To 

20 what extent has this factor been included in the FLECHT 

21 tests and other rod performance tests relied upon in 

2 the analysis of this reactor? See ORNL-TM-3188, page 

23 fourteen." 

,34 As I indicated in the previous answer, there 

25 is a negligible effect of the spacer on the rod. This is
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I primarily because the heat is conducted away from the 

2 contact points very easily, and hot spots are not formed 

3 at the locations where the spacer contacts the rod., 

4 Spacers were incorporated in the FLECHT test bundles and 

5 test rod integrity was maintained.  

a Question 18, "Discuss the assumption that 

7 core geometry will remain intact and not interfere with 

8 ECCS performance in light of the statement in ORNL-TM-2742, 

page 1-2." 

10 This Oak Ridge report written in January 1970 

discusses some proposed multi-rod burst tests to determine 

12 the behavior of cladding, in rod bundles under loss of 

coolant conditions. The expressed concern was whether 

or not we could have rod deformation sufficient to 

seriously block the cooling channels in the fuel assemblies 

16 and lead to possible failure of the ECCS system performance.  

17 As I said, this report was written back in 

18 January 1970. These concerns were recognized. In 

1.9 addition to the Oak Ridge tests, Westinghouse also was 

20 performing similar multi-rod burst tests which have been 

21 described or presented as part of the testimony for the 

22 Indian Point - 2 operating license. These were multi-rod 

23 burst tests where we did determine the extent of flow 

P,4 blockage that one could obtain as a result of these clad 

25 failures. Then their effect on heat transfer was
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1 determined by running FLECHT heat transfer tests with 

2 varying amounts of blockage. This particular concern 

3 referenced in January 1970 was being addressed, and in 

4 fact results of experimental programs have shown that the 

5 flow blockage that could be obtained from rod deformation 

6 does not seriously impair the ECCS performance.  

7 Question.19, "Does the analysis of post-LOCA 

B rod swelling include possible 60 percent of expansion of 

9 the rod? See ORNL-TM-2742, page 5, In this answer, fully 

10 discuss the interaction between creating rate, internal 

11 pressure, ductile behavior and the effect of these factors 

12 on whether a rod will burst after only a little swelling 

13 or burst only after substantial swelling, See ORNL-TM-3188, 

14 page 11-13. Explain how these variables are taken into 

15 account in the analysis of rod performance after an ECCS.  

16 Explain how the tests used to verify rod performance 

17 have included the important factors which will influence 

18 the extent of rod swelling before bursting. See 0RNL-TM-2742, 

19 pages 6-7, 10, 14-15 on the latter pages. Please answer 

20 the questions shown there." 

21 Simulated loss of coolant tests have been 

22 carried out by Westinghouse, and the results and analysis 

23 presented in reports both single rod burst.-tests and 

24 multi=rod burst tests. Concerning the possible sixty 

25 percent expansion, our results in the analyses of these
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results do consider fuel rod expansion of sufficient 

2 magnitude to block a channel. In particular, our results 

3 from our tests showed that the multi-rod test program 

4 covered the range of differential pressures and heat-up 

5 rates of prime interest for a loss of coolant accident in 

6 a PWR 
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I The result of the test indicate that fuel rods burst 

2 in a staggered manner so that the maximum average assembly 

3 was flwarea blockage does not exceed about 50% Localized 

rod to rod contact is observed at several locations in the 

5 assembly. For these regions, even assuming no convective 

6 heat transfer in the region of rod to rod contact, the maximum 

7 calculated heat clad temperature increases only 70% Fahrenheit0 

e The spectrum of conditions covered in these tests bracket those 

9 expected in the loss of coolant accident.  

10 For example, heating rate, internal pressure. These 

11 were included in the tests to determine the important para

12 meters that influence the extent of rod swelling before 

3 bursting. So the values that we used in the analysis of the 

14 effective rod bursting are considered to be typical of those 

i5 that could obtain in a loss of coolant accident.  

16 Question mo. 20, '130 the staff analysis of rod 

17 burst tests by suppliers, what inadequacies w-yere found that 

18 warranted the conduct of additional tests by ORNLVI 

19 We knmo. of no inadequacies that prompted the per for

20 mance of the Oak Ridge tests. But this is a question that 

21 also is being answered by the Staff.  

22 Question 21, "on Page 22 of ORNL-Ti-2742, several 

23 factors present in the ORML rod experiments are listed.  

24 Compare and contrast these to the factors present in the rod 

25 test relied upon by Applicant."
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IThe same variables listed on Page 22 of the reference 

2 report were incorporated in our Westinghouse test, namely, the 

3 effects of internal pressure, plenum volume and heating rate, 

4 Question 22, "Discuss the extent to which rod tests 

5 have included the effect of irradiated rods on test results 

6 particularly the higher burning levels associated with this 

7 reactor. See ORML-TH-2742, Page 39." 
WCAP 

a As reported in our A/-7379, Volume 2, rod burst tests 

9 were performed on irradiated rods simulating the loss of 

to coolant accidents. The results of these tests shaved that 

11 there was not any real difference between the burst characteris

U2 tics of an irradiated rod versus an unirradiated rod, 

13 Question 23, "Explain how the concerns expressed in 

14 ORNL-Tm-3188, Page 2, are resolved for this plant." 

15 The concerns expressed on Page 2 relate to possible 

16 embrittlement of the Zirc cladding as the result of reaching 

17 high temperatures for extended periods of time where you get 

18 a large amount of metal-water reaction . Should the rods 

9 become embrittled, then upon subsequent cooling with the 

20 emergency core cooling system, it-is postulated that these 

21 rods could fail in a brittle manner and you would no longer 

22 maintain a cooling geometry for the ccre, a coolable geometry 

23 for the core.  

?_4 These concerns have been taken into account and 

25 tests have 'been performed by estinghouse as well as other
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manufacturers of the AEC to determine what are the limits for 

2 temperature and zirc water reaction with respect .to possible 

a embxittlement of the cladding, 

4 As indicated in our testimonyo the tests results 

5 show that the maximum value of the extent of metal-water 

6 reactian that we obtain for our analyses is well below the 16% 

7 upper limit which was determined from tests of cladding which 

8 were heated to high temperatures and allowed to react and 

9 subsequently cooled, and their embrittlement characteristics 

20 determined.  

So this particular question, which was raised in 

T2 early 1970,has been addressed and is reflected in our core 

3 cooling performance evaluation.  

14 Question 24, "Discuss the adequacy of quenching 

is tests designed to permit: rod embrittlement for this reactor 

16 in light of RNL-M-3188, Pages 15 te 16, and explain in 

V7 what manner embrittlement has been considered in the ECCS 

,8 analys is for this reactor." 

19 As I indicated just previously, the quenching test 

20 data that we have obtained and others have obtained determine 

21 an area of safe operation shown in Figure 1 of our additional 

22 testimony on July 13, 1971. Ebrttlement was considered by 

23 completing the requirements of the interim policy statement 

2-4 from the AEC, and that the results presented in Tables I and 2 

25 of this additional fall well within the area of safe operation
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I shown in Fig=e 1o 

2 Question 25, "Explain how the effect of flow block

3 age has been considered calculating peak temperatures. Discuss 

4 experimental data relied upon for the calculations. See 

5 O-L-mL-3188, Page 22, 1.  

6 Effective flow blockage has been considered on the 

7 peak temperature occurring during loss of coolant by determininc 

8 the amount of assembly blockage that one could expect based on 

9 the multi=rod burst test pregraa. This amount of assembly 

10 flow blockage is used to calculate the amount of flow re

distribution around that assembly, and therefore determine 

the reduction in flow through the assembly available for heat 

13 transfer. With this flew through the assembly and the worst 

14 local channel blockage, this is determined based on the saem 

15 series of rod burst tests, and local flow r edistribution 

16 calculation is performed to determine the amount of flow 

17 reduction to the highest worst local channel blockage. -Men 

18 a calculation is performed on the heat transfer from the rods 

19 which exhibit the highest local channel blockage and which 

20 give the greatest rod to rod contact.  

21 As I mentioned previously, in the area where the 

22 rods are in contact, no heat transfer is assumed. in a two

23 dimensional head conduction analysis as made to determine the 

24 possible temperature rise associated with the blockage. As 

25 1 indicated pweviously, there was less than 100 degrees
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I Fahrenheit.  

2 I should note here that it was in the analysis to 

3 determine this temperature increase of the fact that the 

4 blockage does in fact increase the heat transfer in the 

5 vicinity of the blocked rods. This is during heat transfer 

S tests where various amounts of blockage were assimilated in 

7 a rod bundle and the actual heat transfer measured. This 

8 showed that the effective blockage was one of atomizing the 

9 large droplets of water which were entrained in the same 

10 period. This atomization actually gave us better effective 

ti heat transfer of that coolant. This improvement in heat 

92 transfer due to atomization was not accounted for con

13 servatively in the calculation of the effects of flow block

14 age on possible increased temperature.  
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IMR. MOORE: Question 26, "Discuss the criticism 

2 of the PWR and/or BWR-FLECHT. Tests contained in ORL-TM

3 3188, pages 24 and 25 and what corrective steps if any 

4 have been taken in the present analysis?" 

5 The criticism of the ?WR-FLECHT tests contained 

a in this report primarily concernedthe fact that the 

7 blockage, the simulation of flow blockage in the FLECHT 

8 test was performed with orifice plates and the argument 

9 was that these orffice plates did not correctly simulate 

10 the kind of physical geometry you could expect under 

$1 blockage conditions which would be more of a tapered kind 

12 o.f a blockage rather than a sharp-edged orifice.  

13 However, the Idaho Nuclear Corporation performed 

M similar flow blockage tests where they used a tapered 

i5 plate in order to more correctly simulate the geometry 

16 of the expected flow blockage. They reported these 

17 test results and confirmed that the flow blockage using 

is the orifice plates was, the effects of this flow blockage 

19 were similar to the effects they received with the tapered 

20 plate. Therefore, the results that I just mentioned in 

21 our FLECHT test which showed we in fact got improved heat 

22 transfer performance were confirmed for geometries more 

23 closely associated with those expected under actual flow 

24 blockage, 

25 Question 27, "Howhavethe unanswered problems

6
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S contained in ORNL-TM-3188, page 30, I.,een resolved in the 

2 analysis for this plant?" 

3 Again, these questions.. relate to the effects 

of rod burst and flow blockage and also possible clad 

5 embrittlement, and as I indicated previously, these 

6 effects have been evaluated and experimentally determined 

7 and they have been incorporated into either the analyses 

8 of the loss of coolant accident and the performance of 

9 the ECCS system or its setting appropriate limits for the 

To consequences of the loss of coolant accident, 

Question 28, "In the Westinghouse ECC performance 

i12 of 6/1/71 explain in more detail the basis for altering 

T3 the assumptions which it is alleged were overly conservative.  

1z What tests and experiments are the changes based upon 

?.5 and what is the similitude of those tests to the LOCAo" 

is There were several assumptions which were 

17 modified as indicated in the reference to June 1, 1971 

is report. One of these assumptions was to assume a five 

19 percent reduction in the peaking factor because of a 

20 reduction in nuclear uncertainty. This reduction, the 

21 basis for this reduction is described in WCAP-7308 and it 

22 is based upon critical experiments, measurements made of 

23 power distribution in critical experiments, as well as 

24 in operating reactors.  

25 And an evaluation of the performance there of
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1 our movable detector system was performed and determined 

2 that the accuracy was better than the originally assumed 

3 ten percent, and in fact the data substantiated an accuracy 

4 of better than five percent.  

5 Therefore, we assumed a five percent reduction 

6 in this total uncertainty factor.  

7 Another change in the assumptions involved a 

8 revised transaction boiling correlation. The transition 

9 boiling correlation previomisly used in the design 

IC calculation was overly conservative in the region of low 

11 temperature difference between the wall and the heat sink, 

U2 This conservatism was determined by test, heat transfer 

13 test, under conditions of flow quality and pressure which 

14 relate to the conditions you would obtain in a loss of 

is coolant accident. We therefore modified the correlation 

16 in this region, but at the same time the correlation was 

17 made even more conservative where the temperature 

is difference is greater than 250 degrees Fahrenheit.  

19 So the correlation was based on actual heat 

20 transfer experiments that were performed.  

21 With respect to heat transfer during the initial 

22 stages of reflooding as determined by the flat heat transfer 

23 test in previous calculations we considered the core 

24 adiabatic, that is no heat transfer assumed, until the 

25 entrained water reached the hot spot, and this occurs when
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the cooling water floods to a level of about twenty 

2 inches into the core.  

3The FLECHT results, however, showed that the 

heat transfer exists immediately after the bottom of the 

core is reached. So we took credit for this additional 

6 heat transfer based directly on the FLECHT results, 

7 using a conservative interpretation of these results.  

8 Another change in assumptions for the analysis 

9 was the treatment of the resistance of the upper core 

support plate. In the initial calcul.ations, design 

calculations, the resistance and flow areas in the upper 

92 core support plate were divided equally between the core 

13 outlet plenum and the downcomer annulus. In reality the 

14 resistance to flow into the downcomer annulus is much 

is higher and the flow area is smaller. So our initial 

16 representation of dividing these resistances in areas 

7 equally was in error and we revised this. This had the 

effect of increasing the flow through the core, which comes 

from the boiling of water in the upper plenum of the 

20 vessel, in the vessel head.  

11 I think that includes all the assumption which 

22 were -- Excuse me. The assumption for decay heat 

23 generation was previously described by Mr. Novak of the 

AEC Staff, that we had an error in a couple of the sources 

25 of energy for decayed heat, but these were corrected,
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which had the effect of reducing the amount of decay heat 

P generation. We are now using a decay heat generation 

3 rate consistent with ANS with twenty percent uncertainty, 

4 And these decay heat levels are based on large amount 

3 of experimental data, also, 

6Question 29, "What are the differences between 

7 the Staff calculations and assumptions and those contained 

8 on page 6 of the 6/1/71 report? Also the differences 

9 in the transition boiling correlation (page 24 of the 

2o same report), reflooding heat transfer (page 33) and 

21 discharge coefficient (page 35,.)" 

V2 This question will be answered by the Staff 

93 and I have no further comment. I have discussed these 

14 in some detail in answer to the previous question.  

5 Question 30, "How will the water level in the 

IS downcomer increase during the flow resistance time (see 

T7 page 58 of the 6/1/71 report) if the flow resistance also 

is in the loops carrying accuiulation water to the 

19 downcomer? Discuss this in light of the discussion of the 

20 water plug preventing steam venting discussed on page 64 

21 of the report." 

22 I am not quite sure of the thrust of this question, I 
23 but the water level in the downcomer will increase at a 

24 faster rate during the initial reflood transient when we 

25 assume the cold leg pipes are plugged with accumulated water.

I
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Since this prevents steam venting through the unbroken 

2 loops this retards the amount of water that goes into the 

a core itself and therefore the downcomer, the water is 

4 added to the downcomer level, Once the cold leg lines 

5 become unplugged, then the rate of increase of water in 

6 the downcomer will be reduced.  

7 Question 31, "Compare the quality of similitude 

8 to a LOCA of the tests relied upon by Applicant with the 

9 rod tests discussed in ORNL-4635. See page 3 and 75 of 

10 that report.' 

11 In the tests discussed in the Oak Ridge report 

T2 in-pile effects were simulated in that a rod was actually 

13 in a core, and actual nuclear energy was created in that 

14 rod, The geometry, however, of the rod bundle situation 

i5 was not simulated adequately in the Oak Ridge tests.  

96 In the tests relied upon by Westinghouse the 

17 pitch, fuel rod, and thimble diameter were identical to 

is those in the standard fuel system, More rods per test 

19 assembly were tested and a longer hot spot was employed 

20 than in the Oak Ridge tests, which is more representative 

of a reactor situation.  

22 The results of both tests, however , with respect 

23 to flow blockage were very similar, 

Question 32, "Does the Applicant's analysis of 

25 rod failure compute the failure at approximately
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1 twenty-five to thirty seconds and if not why not? See 

2 O/RML-4635, page 13. " 

3 The failure of rods is computed when the 

14 differential pressure from the inside of the rod to 

5 the primary system exceeds the stress capability of the 

6 cladding. And the stress capability is a function of the 

7 cladding temperature, Therefore, rod failures will occur 

s throughout the transient once the cladding temperatures 

reach a threshhold of about 1200 to 1300 degrees 

10 Fahrenheit. So that rod burst would be predicted on from 

11 the time the hot spot reaches that temperature on through 

12 the transient 'til the temperature transient for all the 

is rods is turned around with bottom flooding by the 

14 accumulators.  

15 So the specific time of twenty-five to thirty 

16 seconds is not really appropriate.  

27 Question 33, "Discuss the Applicant's assumption 

is that rod swelling and bursting is random in light of the 

1s ORNL-4635 result s See pages 28, 32, 46, 47, 66-67, 68 

20 and 75. " 

21 The original results were obtained for a very 

22 short rod, I believe it was twenty-seven inches, with an 

23 axial power distribution which was quite peaked toward 

216 the center and it was peaked over a region of about 

25 two inches. And the failures were observed to occur
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I essentially in that two-inch region of peak power, which 

2 is what one would expect. It's interesting to note that 

3 even with this kind of a localized location of failures 

4 that the total blockage was still only about forty-eight 

5 percent. The tests that we performed on the multi-rod 

a burst tests, we had three-foot rods, with a power 

7 distribution more representative of the axial power 

8 distribution you would expect in a reactor. Akd these 

9 tests did in fact confirm that the rod burst under these 

V0 kinds of power distribution shapes were quite random.  

11 And we took the resulting rod burst configurati ons and 

12 from these determined then the expected amount of flow 

3 blockage.  

14 So you have to relate, be careful that you 

i5 properly simulate the entire distribution conditions in 

16 determining the non-randomness of rod burst.  

17 Question 34, "To what extent does the 

is Applicant's analysis consider propagation of the failures 

9 caused by fragments from burst rods, fuel pellets, or 

20 other causes? See ORNL-4635, pages 32 and 69o" 

21 Our analysis does not consider propagation 

22 of the failures caused by fragments from burst rods or I 
23 other causes. These should have little additional 

M effect on the extent of fuel rod distortion, and this seems 

25 to be borne out by the results obtained in the Oak Ridge
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test itself. Under the loss of coolant, the assumed loss 

2 of coolant conditions for the design calculatian, a very 

3 large fraction of the core is assumed to burst. And so 

A any additional failures due to some propagation from 

5 fragments would not really be significant.  
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1Question 35, "To what extent does the ECCS perfor

2 mance analysis consider Ding of the rods? See RNL-4635 

3 Page 33.2' 

0 Effect of bowing of the rods per se is not con

5 sidered in the ECCS performance analysis. However, some 

S :;-I experiments which were performed with bowed rods were 

7 evaluated and reported in a paper presented by J. O. Cermak 

8 in the June, 1970, ANS meeting which indicated that with 

9 bowed rods you could in fact improve the heat transfer co

10 efficienceo Possibly from the same kind of a phenomena I 

11 discussed earlier where you tend to break up the large drop

12 lets of water, of entrained water.  

13 Question 36, "To what extent do the predicted 

M4 levels of radioactivity and their composition in a LOCA in 

15 1the analysis of this plant correspond with the results of 

T6 the tests reported in ORNL-4635, Page 55, 61., 69-70 and 75.  

17 Also discuss the experimentally proven quantity of unreactive 

18 iodine and its effect on plateout and spray performance." 

19 I'd like to defer the answer to this question to 

20 1, Wiesemann. This is not specifically in my area of 

21 expertise.  

0 22 Question 37, "Discuss the reasonable projections 

23 for rod performance at the temperature levels expected for 

24 this reactor compared to the levels in the ORNL-4635 tests.  

25 See Page 65, 6620
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The peak clad temperature for the Indian Point 2 

2 reactor is expected to be less than 1500 degrees Fahrenheit, 

3 if a major loss of coolant accident were to occur. This is 

4 compared to the design calculatin of 2300 degrees Fahrenheit.  

in this event with a 1500 degree Fahrenheit peak clad tempera

6 ture less than 25 per cent of the fuel rods would be expected 

7 to experience distortion.  

S Question 38, "Expla.ia why at least some of the 

9 ~channel blockage factors are nort supplementary rather than a 

10 mutually exclusive and has this been considered in the 

1 Applicant Is analysis. See TCAP-7015, Division 1, Page 3.11 

12 The effects of both inlet flow maldistribution and 

IS flew redistribution due to local power variations have been 

14 considered, They are ccnsidered simultaneously in the THINC 

15 code analysis 

16 Question 39, "To what extent are the codes THIC 

17 1 and 3:1 used in the analysis of this reactor and what 

16 assumptions have been verified by experimental results.  

Discuss the experiments and their similitude to a LWAo :, 

20 THINC I and II are computer codes which are used 

21 for steady state analysis and for the analysis of certain 

22 transients. These determine the thermaihydraulic conditions 

2 that exist within the reactor core. They are also used to 

24 describe the initial conditions for a loss of coolant accident, 

25 THIC I has been verified as a conservative code using in-plant



I data obtained at operating reactors.  

2 THIMC Ix, which treats the details within a fuel 

3 rod assembly has been verified with out-of-pile rod bundle 

4 heat transfer test data. Mcperiments in-pile were of course 

S exact similitude.  

6 Mi the out-of-pile tests -the geometry was also 

7 simulated to represent a core. The range of hydraulic 

8 conditions considered in these tests were up to eighty to 

9 ninety per cent void fraction, which are representative of 

10 what you'd obtain in a loss of coolant accident.  

MR TROSTEM: wi. Chairman, M. Wiesemann is pre

12 pared to respond to Questin No. 36, which is the remaining 

13 question asked by mr. Roisman in this series.  

14 CHAIRN JENSCH.: Would you come forward, y'.  

15 Wiesemann. please.  

16 M WIES24AN: I'd like to repeat the question..  

17 "To what extent do the predicted levels of radio

18 activity and their composition in a loca in the analysis of 

19 this plant correspond with the results of the tests reported 

20 in ORNL-4635, Pages 55, 61, 69 to 70 and 75? Also discuss 

21 the experimentally proven quantity of unreactive iodine and 

22 its effect on plateout and spray performance." 

23 qhe results of OR14L 5635 show that the releases of 

24 iodone, noble gases and other fission products were far below 

25 the assumptions made :br Indian Point #2 loss of coolant
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I analys is.  

2 The assumed iodine release was one hundred times 

3 higher than the releases indicated in ORNL 4635. The organic 

4 fraction of iodine was two hundred times higher than assumed 

5 in ORNL 4645. ,Noble tases were "greater than a hundred times 

6 higher and other efficient products were greater than fifty 

7 times higher. All these ratios relate to the assumed 

8 quantities for Indian Point 2 being higher than those indi

9 cated by the test results reported in ORMTL 4635, giving some 

10 indication of the order of magnitude of conservatism in those 

11 assumptions.  

12 The part of the question asked about the effect of 

T3 the unreactive quantity of iodine on the plateout and spray 

14 performance0 to the extent that the iodine, organic or un

15 reactive iodine fractions might be expected to be less than 

16 those assumed, it reduces to some extent the requirement for 

17 performance of the spray and also importance of plateout.  

I8 However, there is no direct effect on the per

19 formance of these systems. The capability to remove iodine 

20 fer which they were intended is unaffected.  

21 MR. TROSTEN: Mr. chairman, witnesses Moore and 

22 Wiesemann remain available for further cross-examination at 

23 this time as Mr. Roisman chooses to conduct, 

?4 CHARMAN JENSCH: Well, before we proceed with that 

' 25 let us take the usual recess.
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I At this time let us recess to reconvene in this room 

2 at eleven o'clock', 

3 (Brief recess.) 

4 

5 

6 

7 

8 

9 

10 

12 

12 

14 

15 

16 

17 

19 

20 

21 

22 

23 

25



E4-B-M-l 2132 

2CHAIRMAN JENSCH: Please come to order. Does 

2 the Regulatory Staff desire to interrogate the witness 

3 Moore in any respect at this time? 

4 MR. KARMAN: Mr. Chairman, we have no questions 

5 at this time. We would like to take a look at the transcript 

6 this evening and see if there is anything there.  

7 CHAIRMAN JENSCH: Citizen's Committee desire 

8 to have any clarification questions before cross-examination? 

9 MR. ROISMAN: Yes, Mr. Chairman, just a few 

10 if I may.  

11 CHAIRMAN JENSCH: Mr. Moore, will you return 

12 to the stand. Mr. Wiesemann, will you come forward and 

is be available, 

14 Proceed, please.  

15 1R. ROISMAN: Mr. Moore, directing your attention 

16 back to question 7, I believe you testified that the 

17 metal-water reaction is ,alculated continuously during 

is the course of a loss of a coolant accident, and as I 

19 understand it a factor affecting metal-water reaction 

20 is the amount of steam or water available and the temperature 

21 and a variety of other factors like that. Do you use 

22 the assumption of uniform mixing when you make the 

23 calculations of what the metal-water reactions will be 

? at any given spot in the core? 

23 MR. MOORE: As I indicated, the calculation of
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I metal-water reaction directly uses a parabolic rate 

2 equation, does not take into account whether or not there 

3 is water or steam available. So it really doesn't make 

4 any difference. We assume that there just is enough, 

5 there always is enough water available to participate in 

6 the reaction, 

7 MR. ROISMAN: Is the reaction affected by 

8 ~~hether the water is more steamy or more non-steamy? 

In other words, is the composition of the water a factor 

10 in the quantity of metal-water reaction? 

11 MR. MOORE: I believe it can be,, but this would 

12 only be in the direction of reducing the total reaction.  

13 MR. ROISMAN: In other words, the kind of 

14 assumption that you use in the parabolic rate law, take 

15 the worst case as existing at all times, in other words, 

16 the most amount of metal-water reaction that could occur, 

17 is that correct? 

is MR,, MOORE: That's correct.  

19 MR. ROISMAN: Now can I direct your attention 

20 to question 10O I'm a little unclear as to exactly how 

21 you compute the metal-water reaction, I think you talked 

22 about dividing the core into regions and so forth. Are 

23 you able to say, could you tell me now, if we had a 

24 diagram of the core here, which rod is going to have the 

25 metal-water reaction and what percentage of metal-water
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reaction will occur at that rod and what the temperature 

2 levels are for the rods that immediately surround it? In 

3 other words, are your calculations that precise? 

a MR. MOORE: The calculations-are that precise 

5 in that we take individual rods at specific power levels 

6 in the core and calculate their metal-water reaction 

7 to determine the kind of a distribution you are talking 

8 about, Then I would take these rods at these given power 

levels and then determine where they are in the core, 

so where in the core does that power level exist. Yes, that 

1 can be done. That's what we start from basically, power 

12 distribution in the core, and then break the core up 

3 into various regions of power level. So that could be done.  

1 It's not normally done as a presentation.  

T5 CHAIRMAN JENSCH: Excuse me.o I wonder if we 

is could have some of those other questions that you did 

17 propound answered, if we can, 

18 Is your analysis limited to, do I understand it, 

19 one rod, and do you know the temperature of the surrounding 

20 rods? 

SMR, MOORE: Yes, we do.  

22 CHAIRMAN JENSCH: What is the temperature of 

23 the one rod? 

24 MR. MOORE: It depends on the specific power of 

25 that particular rod. The temperature of the hottest rod
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I in the core, the peak temperature, is 2300 degrees. As 

2 1 indicated before, two percent of the core is above 

3 1800 degrees and there are corresponding lower temperatures 

4 for other rods in the core, 

5 CHAIRMAN JENSCH: Well, are those necessarily, 

6 those surrounding this peak rod, 2300 degrees? Do I 

7 make it clear? My question is what is the temperature of 

8 the rods nearest the 2300-degree rod? 

9 MR. MOORE: I would have to confirm this later, 

10 but I would say the temperature of the rods surrounding 

11 the peak rod are probably 1800 to 2000 degrees.  

12 CHAIRMAN JENSCH: You feel that those will be 

13 confirmed. 1- there i, any difference in that will you 

14 so indicate for the redord? 

15 MR. MOORE: Yes.  

16 CHAIRMAN JENSCH: Very well. Thank you. Would 

17 you proceed.  

18 MRo ROISMAN: Yes.  

19 Mr. Moore, following along this same line, the 

20 calculation of let's take just for purposes of discussion, 

21 a single rod that is at 2300 degrees Fahrenheit, which 

22 1 assume is an assumption that is in the Westinghouse 

23 ECCS analysis, and are you also able to say how much metal

24 water reaction that rod will have, how much heat will be 

25 generated by that metal-water reaction and how the surrounding
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1 rods are affected by the specific metal-water reaction of 

2 that specific rod? 

3 MR. MOORE: Yes. We can calculate or determine 

4 what the metal-water reaction is in that rod.  

5 MR. ROISMAN: Do you calculate what its effect 

6 will be on the temperature of the immediately adjacent 

7 rods? 

a MR. MOORE: It has very little effect on temperature 

9 of immediately adjacent rods.  

10 MR. ROISMAN: Could you explain that further? 

11 I mean my understanding is that the metal-water reaction 

12 generates heat.  

13 MR. MOORE: It generates heat within the specific 

14 rod itself and then the question is how is that heat 

15 transferred out of that rod into the coolant channels 

IS between rods? 

17 MR. ROISMAN: Right.  

I8 MR. MOORE: So it's mainly a concern about the 

19 temperature of the rod itself where the energy is generated, 

20 not the adjacent rods.  

21 MR. ROISMAN: But as I understand it, I mean the 

22 way the rods are constructed, their purpose in normal 

23 operation, not in accident, is to be very good at transmitting 

24 heat. That is they generate heat inside and the only way 

25 the water gets heated up is by being transferred out of the
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rod. Why isn't that very effective method of transferring 

heat a factor in transferring the heat of the metal-water 

reaction to an adjacent rod? 

MR. MOORE: Because the heat is transferred 

directly to the coolant, The only effects you would get 

in transferring heat to the adjacent rod would be mainly 

through the temperature of the surrounding coolant, which 

is taken into account,, or by radiation effects which are 

very small, because the temperature differences are small, 

So the surrounding rods, the adjacent rod sees the same 

coolant, the same channel, so the main effect of the 

adjacent rod would be heating up the coolant in the 

channel and give you a sink temperature to transfer heat 

from the other rod.  

MR. ROISMAN: What about the swelling of the 

2300degree rod if the metal-water reaction heat were 

occurring below the point of swelling and if the swelling 

had blocked the channel? Would that change the effect 

on the adjacent rod? 

MR° MOORE: Oh, yes, As I mentioned earlier in 

considering the effect of blockage and rod-to-rod contact,.  

now you have the rods which are in contact which are 

essentially transferring heat together and we did the 

calculation on the basis of no heat release from those 

portions of the rods which were in contact.
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1 So the temperature of the part of the rod which 

2 is in contact with another rod is calculated using the 

a metal-water reaction associated with both rods, adding 

4 energy to the rods which now has to be transferred around 

5 the rest of the remaining peripheral of the rod which is 

6 at the coolant.  

7 MR. ROISMAN: Let's see if I understand. You 

a say the way you compute the heat of two rods where they 

9 have swollen together or one has swollen and is touching 

10 the other, is to assume that both rods are as hot as 

the hottest? 

12 MR. 40ORE: I don't recall the specific situation, 

T3 I believe we take the -- I believe we did use the 

14 temperature of the hottest rod, I would have to check that, 

is CHAIRMAN JENSCH: I wonder if I could get 

16 that answer a little more clearly,, You take the temperature 

17 of the hottest rod and assume that the adjacent rods which 

are affected by the swollen rod to be the sime? 

MR. MOORE: Where they are in contact.  

20 CHAIRMAN JENSCH: Thank you.  

21 MR. ROISMA: By where? Do you mean at the 

22 physical point where they are in contact? 

2S MR. MOORE: Only in the physical regions where 

? they are in contact, that's right.  

25 DW.. ROISMAN: What are you assuming happens to
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1 the heat of the touched rod as opposed to the touching rod? 

2 Let's assume the figures of 2300 degrees Fahrenheit 

3 temperature. What does it do to the heat of the remainder 

14 of the rod? 

5 MR. MOORE: Well, the heat that's generated there 

6 in the area of contact has to be transferred around the rod, 

7 circumferentially, to the point where it can now be 

8 released to the coolant, which is flowing by the rod, 

9 MRo ROIS1AN: You are assuming that the heat will 

10 move horizontally? 

11 MR. MOORE: It goes from the highest temperature 

12 to the lower temperature.  

is MR. ROISMAN: You donot mean horizontally and 

14 not vertically? 

15 MR. MOORE: Circumferentially, there was no 

16 credit taken for any axial conduction along the length of 

17 the rod. This wculd further reduce the temperature, but 

18 now you must be careful about the length of the actual 

19 amount of touching you can Set before you take credit 

20 for axial conduction, So this was ignored in the analysis.  

21 MR. ROISMAN: You say that it would be conservative 

22 to assume that the heat, in effect, remained right at the 

23 little band where the contact between the rods occur, But 

24 in terms of computing the extent of metal-water reaction 

2s5 of the entire rod, why wouldn't it be more conservative to
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1 assume that the whole rod gets heated or goes to a higher 

2 heat, and since there is more water-metal reaction to 

3 higher temperature, you get more percentage of the rods 

4 zircalloy having a reaction? 

5 MR, MOORE: That will have to be a very small 

6 effect considering the geometry and the number of bursts 

7 that you get based on the rod burst test. I don't see 

8 that that contri ation of heat or the amount that might 

9 get transferred axially is really significant at all in 

10 metal-water reaction.  

11 CHAIRMAN JENSCH: Let me enter at the moment.  

12 Maybe this isn't the time to do it. Would the parties feel 

13 it would be helpful to have an easel here with a paper 

14 so some sketching could be done? I think we get some 

is difficulty in following just how far the point of contact 

16 is between the touching and the touched, whatever the 

17 description be for these rods. I wonder, when you come 

18 to more thorough cross-examination, if it would be helpful 

19 for the parties to have some sort of an easel so the 

20 witness can draw what he is describing.  

21 MR. ROISMAN: It would be helpful for us, 

22 Mr. Chairman, I think.  

23 MRo TROSTEN: I agree with that.  

24 CHAIRMAN JENSCH: Proceed, please, 

25 MR. ROISMAN: Getting back, now, to this question,
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1 MR. MOORE: Yes., 

2 MR. ROISMA.N: Do I understand your testimony 

3 to be that if the heat from the point of contact between 

4 rods was assumed to be axial rather than circumferential, 

5 that there might be some contribution to the amount of 

6 metal-water reaction, but in your opinion, it would be 

7 so small that it 1iAn't important to take into account? 

a MR. MOORE: Yes. I feel that the amount that 

9 might be transferred just because of the geometry is 

TO very small, and therefore would be insignificant with 

11 respect to the metal-water reaction.  

12 HR. ROISMAN: I am still trying to focus on 

$3 this one point, 2300 degrees Fahrenheit rod and its 

14 effect on the other rods. I am unclear on it, if you will, 

is the domino effect.  

16 As the one rod swells and begins to touch one 

17 or more than one of its surrounding rods, things happen 

NJ to those surrounding rods which can affect their ability 

9 to transfer heat or even their tendency to swell or not 

20 to swell. I am wondering, does your computation take 

21 account of the effect that are the middle 2300 degrees 

22 Fahrenheit rod swells and touches the adjacent rod, which 

29 in turn gets hotter and then may itself swell and touch an 

P 4 adjacent rod, and so forth? In other words, how do you 

25 take into account the continuing changes inside the core,
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I such as the swelling and touching of rods in the initial 

2 metal-water reaction in making your final computation, 

3 that is at the end, no rod will have gotten more than 

4 2300 degrees Fahrenheit and no more than X amount of channel 

5 blockage will occur? 

6 MR. MOORE: Well, I think one thing we should 

7 understand is that the rods will swell and burst at 

8 temperatures well below the threshold for metal-water 

9 reaction. The threshold for any kind of metal-water 

10 reaction is considered in the order of 1800 to 1900 degrees 

11 Fahrenheit, The cladding will burst at temperatures of 

1, 1200, 1300, 1400, maybe even 1600 degrees Fahrenheit, 

is depending on the internal pressure versus the exteival 

14 pressuxe But before we get into considerations of metal

15 water reaction, all the rods which are going to burst 

i6 certainly around that rod have in fact burst already.  

17 So there is really no domino effect here involved 

18 in determining metal-water reaction. The domino theory 

19 or interaction effects from rod to rod are important, and 

20 that's the reason we did go to a multi-rod burst test 

21 experimental setup where we heated a number of rods 

22 together which did fail at different times as they approached 

23 this 1200, 13009 1400 degree Fahrenheit temperature. It 

24 was this interaction that was observed from the tests that 

25 was used to determine the amount of rod-to-rod contact in
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the geometry that we could expect.  

2 MR ROISMAN: You mention that you did a-mlti

3 rod test. Did those tests involve rods which had varying 

4 pressures inside of them? 

5 MR. MOORE: Yes.  

6 MR, ROISMAN: Did the varying pressures attempt 

7 to simulate what the varying pressures would be for a 

a grouping of rods, a typical grouping of rods in a reactor? 

9 MR, MOORE: Yes.  

10 MR. ROISMAN: How were you able to do that? What 

11 did you do in order to compute that? What did you assume 

12 about the rods to determine that one would have fifty and 

is another would have 250 in terms of pressure measurement? 

14 MR. MOORE: Well, as part of the design of the 

15 core, you calculate as a function of burn-up, what the 

16 internal pressure is in a fuel rod. This internal 

17 pressure varies with lifetime as the fission gas builds 

la up and the heat transfer characteristics change in the rod,, 

19 Some have a large amount of design calculations 

20 which predict internal pressures versus lifetime.  

21 MR. ROISMAN: But, as I understand it, the fuel 

22 bundles contain rods of the same age? 

23 MR. MOORE: Basically, yes, 

24 oMR. ROISMAN: Why wouldn't they have the same 

25 pressures, then?
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I MR, MOORE: There are some slight differences 

2 because there are differences in power level from rod to 

3 rod within assewbly These are, of course, much smaller 

4 than the differences you get with lifetime from one assembly 

5 to the other. You are correct.  

6 MR. ROISMAN: I , your multi-rod tests, the 

7 differences in pressure that you have assumed, are those 

a differences in pressure justifiable based solely upon 

9 pow-er differences that might exist between rods in a 

10 typical bundle? 

S.MR, MOORE: I believe so, in a bundle itself.  

12 Of course, we had to look at pressures, bundle pressures, 

13 which were typical of various burn-up bundles in a core.  

14 So we looked at many different initial pressures to look 

is at different kinds of assemblies which could exist in a core,.  

16 MR. ROISMAN: We hear multi-rod tests and were 

17 discussing the ones in WCAB7379, Volume II, of the 

18 proprietary documents, 

19 MRo MOORE: May I see that, please? 

20 MR. ROISMAN: Yes.  

21 MR. MOORE: No. These are the single rod tests.  

22 The ones I am referring to are the multi-rod tests., 

23 MR. ROISMAN: Do you know the document number? 

24 I don't have it here with me right now, I believe I could 

25 get it. Do you want to take a minute?
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I HR. MOORE: Yes.  

2 MR. ROISMAN: Why don't we. I wanted to look 

3 at it. I saw the report. I'm not sure that I had it here.  

4 i wanted to look at the chart on pressure differences 

5 and talk about that for a moment.  

6 1R., MOORE: References WCAB-7495-L, Volume I and II.  

7 MR. ROISMAN: Could you turn to the charts which 

a show what the differences in temperatures were of the rods 

that were tested at one time? 

MR. MOORE: It will be Table 19, location of 

peak temperatures corresponding to heat-up rates, 

12 MR. ROISkMAI: I'm not sure what you are looking at, 

13 I don't remember if I received that document under 

14 protective order or not.  

15 MR. MOORE: I have the temperatures.  
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MR.ROISMAN: Does it show the pressures of the 

2 individual rods? 

3 CHIRDmaN JENSCH: unless there is some restriction, 

4 you should feel free to go up if you don't have a copy, and 

5 look at what he has. Perhaps you can interrogate well enough 

6 from there so the record will have that.  

7 Rs, ROISIYN: Is there a problem with that? 

SMR. TROSTEN:- mr. Jensch, I think we have to take a 

9 look at what the document is that Va. moore is looking at and 

T0 determine first whether Mr. Roisman has been given that. x1m 

1i not quite sure at this point whether he has been give it or 

12 not 

S k, ROISMhN-. I'm not either. I have another 

14 technical person who has looked at documents. He would not 

15 have looked at that because it is proprietary,, I am just 

t6 not sure., 

t7 m. JENSCH- i think you should be satisfied of 

b8 the proprietary character before there is general discussion 

19 about it, I don't know whether this is a convenient time to 

20 do it or go on to something else and at the noon hour resolve 

21 that matter.  

22 MR. ROISMAN- Why don't we do that. I will just 

P3 go back to those later.  

24 mi. Moore, you mentioned earlier that at the 2300 

25 degree Fahrenheit temperature, that the rods, most of them,
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would have already burst; that the bursting takes place at a 

2 substantially lower figure.  

3 Am I correct that whether the rod burst or not is a 

4 function. of-its internal pressure, ductility of the rod 

5 cladding, the temperature and the speed at which it reaches 

a that temperature, that all of those will affect whether it 

7 bursts or wells; is that correct? 

a Dm. m .O-E: Basically correct, right.  

9 IR. ROISMAN: Swelling0 because it can block the 

10 channel more fully0 is a more serious condition than bursting; 

11 is that correct? That is in terms of effect on cooling? 

12 mR. MOORE- In terms of blockage, yes.  

%13 MR. ROTSMAN: How do you figure how many rods will 

14 have swollen as opposed to bursted? What goes into that 

i5 computation? 

16 MR. MOORE: Well, we don't specifically compute 

17 whether a rod bursts or swells with respect to the perfor

1 mance of the ECCS. we rely on the experimental data which 

19 derives this for us by running the various assemblies through 

20 different heating rates, internal pressures and maximum 

21 temperatures. From that, then determine what is the worst 

22 possible situation we can have in the core. We then 

23 arbitrarily assumed that that worst blockage and configura

tion was in fact the blockage we would get in the hot assembly 

25 with the hottest rod. This is probably not the case. But
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in doing the analysis, we assumed that the worst blockage 

Z [ which might have been obtained from a low heating rate or a 
lcw internal pressure and had a lot of swelling involved with 

eit, was assumed to be the kind of blockage we could get at 

the hot spot where we would have a high heating rate and 

6 possibly a higher differential pressure.  

R7 oROSMAN: Do you assume that and rod has the 

* flow blocked 360 degrees around it? 

II.Lo MOORE: No. There was no case where we had 

full 360 degrees contact on any rod,. It did not exist, 

M'1R. ROISHAN, You mean no case in the experiments 

S that wvere run? 
T 3 MR, MOORE: *That's right.  

i4 mR. ROrSMAN: Do those experiments use irradiated 

fuel rods or non irradiated fuel rods? 

DM MOORE: The specific multi rods experiments 

used non irradiated rods. The characteristics of irradiated 

road were determined separately. It was determined that there 

I fe was no difference between irradiated and unirradiated 

r& behavior. For that reason we went to the more easily used 

1 umirradiated tests, 

2 mR. RO.SMkN: When you say there is no difference, 

e do you mean whether a rod is irradiated or not won't affect 

when it will swell rather than burst? 

I.~... 0 .E: It has very little effect, that~s right.!
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MR. ROISMAN. What about hbc it will swell? That is 

as to whether it will swell evenly all the way around or bulge 

out on one side? 

MRc MORE- It is my understanding that tests per

formed on irradiated rods when compared to tests performed on 

unirradiated rods, you couldn't tell the difference by looking 

at the rods, whether they were irradiated or unirradiated 

mR. ROiSpar: The rods that were used, were they the 

twelvefoot rods that are used in this plant? 

mR. 4 RE They weren't twelve-foot rods. They 

were sections of a regular fuel rod.  

MNR ROISMAN: in terms of the spacing that was used0 

were they spaced the same distance apart as they would be in 

this reactor? 

MR. HOME: The irradiated tests that we performed 

were done on single rods and compared to unirradiated single 

rod tests.  

NR. ROSmN-: And it is your judgment that there is 

no difference that will occur if you used groups of irradiated 

rods in comparing the results to groups of unirradiated rods? 

MR, MOaRE: There should be no difference because 

there was no difference for the single rod test.  

mR. pOISMn Hai many rods have been tested? H 

many irradiated rods have been tested? Give us some zough 

idea.
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MR. MOORE: Gee, I don't have that figure at all in 

my head. I would have to look it up.  

MR. ROISAN: In thousands, hundreds? 

MR 140ORE: o.  

MR. ROISmPN: Tens? 

IR. MOORE. it is not thousands. I would have to get 

the number for you.  

mR. ROISMAN: could you get it for me for the un

irradiated rods also? 

MR. MOORE: Sure.  

HR. ROISFAN: And also the number that have been 

tested, using the multi rod analysis? 

MR. MOORE: Yes. I can get that for you most readily 

for the Westinghouse tests. I wouldn't be in a position to-

MR. ROISMAN: I understand that. I was referring 

to the Westinghouse test.  

CHAIRMN JENSCH: I don't know if you quite finished 

your answer, Im. Moore. You said you wouldn't be able to get 

it for what? 

THE WITNESS. I said i don't think I could have a 

reliable number for all the other tests that have been per

formed of a similar type outside Westinghouse.  

CHAnIMAN JENSCH. Thank you.  

MR. ROIIMAN: M. Moore, alluding to your answer 

to Question 12, you discussed the fact that the core is
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1 divided into regions for the calculations that are made. what 

2 was the size of the regions? That is how many rods are in a 

3 region and in what percentage of the core is each region 

4 represented? 

5 MR. MOORE- Well, you can vary these regions in a 

6 code. Typically, 1 believe, we use ten. We split the core 

7 up into ten typical regions of ten different power levels.  

8 R ROISKAN: mn ORNL-4635, the 0.2 per cent was 

determined to be the amount of metal-water reaction that had 

10 occurred in rods at the 1800 degree Fahrenheit level, You 

11 said that the report pointed out there could be an error of 

12 plus or minus fifty per cent. in short, it could have been 

is 0.3 per cent cr 0.1 per cent, 

14 you also mentioned that two per cent of the cladding 

15 in the analysis that Westinghouse does is assumed to reach 

i6 1800 degrees Fahrenheit or more temperature.  

17 What percentage of metal-water reaction do you 

18 predict will occur for that, for those rods at 1800 degrees 

19 Fahrenheit? 

20 MR. MOORE: We would predict zero.  

21 DMR ROISmAN: You would predict no metal-water 

22 reaction at 1800 degrees Fahrenheit? 

23 IR. MOORE: Yes.  

24 MR. R I0ISMAN. what about at 1900 degrees Fahrenheit? 

25 j, MOORE: Well, now it is a function of how long
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I you are at that temperature.  

S2 ~MR. ROIS AN. In terms of your analysis for this 

3 plant, or can't you tell me offhand? 

4 MR. MOORE: I don't have those figures with me right 

5 now.  

6 MR. RO SxMPN What I am interested in seeing is how 

7 the metal-water reaction--I think you said the total for this 

8 plant is assumed to be 0.07 per cent.  

9 MR. MOORE.- Less than that, yes.  

10 MR. ROISMAN: I'd like to see how. that whole thing 

11 was added up, how much metal-water reaction you assumed. As 

V2 precise as you have it, we would appreciate it if you counted 

i3 rods at certain temperatures and predicted what the metal

14 water reaction would be for those rods.' That would be helpful.  

15 Along the same line, in computing how much the metal

i6 water reaction would be, I think you testified that one per 

17 cent, this limit that has been set in the interim criteria, 

i8 means one per cent of the total quantity of zircalloy that's 

19 in the reactor, which means the inside of the fuel rod swells 

20 the outside of the fuel rod surface as counted in figuring 

21 out how much there is going to be.  

22 Do your computations of the metal-water reaction 

23 assume that some reaction can occur inside the rod? Have you 

24 taken into account oxidization and metal-water reaction on 

25 the inside of the rods?
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I MR. MOORE: No.  

2 mR. ROIsMiN. You stated that you expect most of the 

3 rods to burst. Can you explain to me why you don't assume 

4 that there will be any metal-water reaction inside the rod? 

5 MR. MOORE: I think 1 explained earlier in testimony 

6 that the amount of exposed area that you could have by the rod 

7 burst is very, very small. if you consider that, we will add 

8 fractions of a per cent to the total, 

9 MR. ROISMAN: You are talking about the edges of the 

10 metal? 

I MR, MOORE: Edges and exposed in the vicinity of the 

.12 burst, right.  

13 MR. ROISMAN: What I'm interested in, is are you 

14 assuming that no steam goes inside the rod? 

15 MR. MOORE: That's right.  

16 MR. ROSDMN: Can you explain to me on what basis you 

17 make that assumption? 

18 MR. MOORE: Well, as long as the rods are still hot 

is and there is a driving force to prevent steam that tries to 

20 get in contact with the rod, is actually driven away. Once 

21 the rod is cooled where steam could come in contact or water 

22 can come in contact inside of the rod, obviously we are down 

23 to a temperature where we no longer have a metal-water reaction.  

24 

25
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MR. ROISMAN: Can you explain to me what is this 

2 driving force you are talking about? 

$ MR. MOORE: As steam would try to come into the 

4 rod and move up -- As water or steam tries to move up 

5 into the rod, this would be heated up and pressure would 

6 increase and it would be expelled from the rod.  

7 MR. ROISMAN: In other words, the inside of the 

a rod, after a burst, and for some period after the burst, 

remains hotter than the outside? 

10 MR. MOORE: Yes. It is certainly hotter than 

11 the steam and the surrounding coolant.  

12 MR. ROISNAN: How does that same phenomenon 

1$ heat a steam away from the rods on the outside, the 

14 phenomenon that these hot places tepd to push the steam 

i5 away, drive it away? 

16 MR. MOORE: Well, as the steam-water mixture 

17 during reflood floods the core, this water and steam 

18 reaches the surface of the rod and a portion of the heat 

19 is given up to the steam and water, The water is vaporized 

20 and the steam temperature heats up as it goes up through 

21 the core. There is an expansion of the steam and waer 

22 as it goes through the core, and the heat is added.  

23 MR, ROISMAN: But my question is, why isn't 

?A the steam just pushed away from the hotter spots for some 

25 time even after reflooding begins, and just channeled to
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I the cooler areas the same way as the steam is kept from 

2 coming inside the hot fuel rod?.  

3 M. MOORE: Well, there is some redistribution 

4 of steam-water from rod to rod during the reflooding.  

5 That's what one observes in the FLECHT tests-and that's 

6 how we determine the heat transfer effectiveness of that 

7 steam and water during reflood,, These are certainly much 

s lower heat transfer effectivenesses than one gets during 

s normal operation. But it is, onethelesseffective.  

MR. ROISMAN: As I understood your testimony 

when we were talking about the burst rod, you said, as 

12 a practical matter, no steam or water is actually going 

i $ to get inside the rod,, It will come to where the little 

M hole is, and in your words, it will be driven out. What 

15 1 am wondering I:s the force that can drive the steam out, 

16 keep it from getting inside the fuel rod. Why doesn't that 

17 same force drive the steam away from the hottest parts of 

i8 the core when the steam begins to come up the channel 

19 at the very hottest? Why isn't that steam pushed aside 

20 and sent out other channels and it never reaches the hot 

21 portion? 

22 MR. MOORE: Well, the significant difference 

23 with respect to getting steam inside the rods through a 

24 burst hole is that the rod is an enclosed volume. As I 

25 try to add steam into the rod, there is only a certain
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I volume in the rod. The pressure will build up and tend 

2 to prevent more steam from coming in. The situation with 

a the core is an open lattice where it is not an enclosed 

4 volume. So I don't have the same kinds of forces 

5 generated in a pressure build-up at all, or very little 

6 with respect to the core itself, but within the volume 

7 of the rod, yes. By pressure, it prevents steam from 

coming in.  

9 MR. IUOISMAN: What about pressure in the channels 

10 as a result of blockage at some point above the place? 

1 Say we have a rod that has burst and the steam is starting 

12 to move up the channel, Above that burst rod an adjacent 

t3 rod has swollen. Won't that give you at least some of 

14 the effects of this counter pressure that will tend to 

Is keep the steam out of that channel? 

is MR. MOORE: That is correct. There is some 

17 bypass of flow because we have a restricted area now 

18 for the passage of the steam-water coming up through the 

19 bundle, It is then bypassed by the flow that is taken 

20 into account in determining the effective heat transfer 

21 where we have blockages, ignoring the effect of atomization 

22 on the entrained water, Yes, there is a small effect there, 

23 It is taken into account in the analysis.  

24 MR, ROISMAN: Do you always assume that a rod 

2s which has blockage in one channel has an open channel
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1 someplace through which a coolant will be in contact with it? 

2 -MR. MOORE: No. We simulated the kinds of 

a assembly blockages that we observed in our multi-rod test.  

4 The maximum blockage was about fifty percent. So there 

5 was area. There were no cases where we had a 100 percent 

6 blockage situation.  

7 MR. ROISMAN: I was going to ask you to explain 

0 what you mean when you say that you have a fifty percent 

9 blockage. You mean, that each channel was assumed to have 

10 fifty percent of the flow with the channel blocked, or 

11 that fifty percent of all the rods were assumed to have 

12 all of their channels blocked? 

113 MR., MOORE: Or neither of the above? 

14 MR. ROISMAN: Or neither of the above, yes, or 

15 both of the above.  

16 MR, MOORE: The fifty percent blockage definition 

17 is the amount of flow area existing with blockage minus 

18 the original flow area over the original flow area. So 

19 it is a measure of the area reduction for flow.. Then 

20 this area reduction is used to calculate how much flow in 

21 fact would bypass that particular region of the core. It 

22 is strictly a geometrical number.  

23 MR. ROISMAN: Would it help to do it on the chart? 

24 We now have one here , I am having a hard time understanding.  

25 Show me six rods, one in the middle and five around the
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sides, diagramming what fifty percent blockage means, 

2 if you would.  

3 MR. MOORE: If I look at an assemblage of rods 

4 like this and then I would compute the flow area within 

5 that assemblage of rods, which would consist of the area -

a This is out of scale, obviously. But the area available 

7 for passage of coolant around the rods. Then I look 

8 at the case where I have a blockage and these rods will 

9 swell and tend to close up the channels. Then when you 

to look down in this configuration and calculate now the area 

I have for flow, it is fifty percent less in that boundary 

because of the swelling of the rods, the blockage, 

V MR. ROISMAN: If I understand the diagram, it 

14 has nine rods in it as you put it up on the rod, When 

i5 you assume fifty percent flow pockets, you are assuming 

16 that fifty percent of the total area available for a 

17 group of rods is eliminated, rather than saying that any 

is one rod is totally blocked as to all channels? 

19 MR. MOORE: That's right.  

20 MR. ROISMAN: Is that based upon a simplifying 

21 assumption that you have used in order to be able to 

22 compute flow blockage, or is it based upon experimental I 
23 results that show that the proper way to compute this is 

?A to assume that there will be a reduction in areas of many 

25 rods rather than all of the blockage occurring through,
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1 just say, two of your nine rods and blocking off all of 

2 their flow? 

3 MR. MOORE: We do two analyses. We take the 

4 analysis of an assemblage of rods like this and calculate 

3 the amount of flow with blockage now that comes in here 

6 compared to hat would have come in if we didn't have 

7 blockage° Remember, we have a neighboring assembly over 

a here now. There is a proportioning of flow between 

9 the assemblies. If this assembly is blocked, then the 

10 flow will tend to go out around that assembly, depending 

on the amount of blockage we have in the assembly. So we 

12 do one analysis to canpute how much flow redistributes 

is from this assembly just due to the blockage, That's an 

14 assembly flow, 

is Then we look at what happens to the hot rods in 

is this assembly which can have its flow channel blocked possibly 

7 to a greater extent,, In fact, it is to a greater extent 

is than the average of all these rods0  Then you calculate 

19 for an assembly of hot rods with that particular blockage, 

20 how much flow redistribution is there now between that 

21 hot rod and the remaining rods in the assembly. So I have 

22 a reduction in flow due to the assembly blockage and then 

23 a reduction in flow due to the local blockage.  

24 That gives me now the flow that I will expect 

25 around the hot rod., That, obviously, has been reduced
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1 from the clean geometry case where I didn't have any 

2 blockage.  

3 That's just one part of it, That's how we 

4 consider the blockage both on an assembly basis and on 

5 a local basis. So one calculation is finer than the other, 

a a more fine structure.  

7 MR. ROISMAN: Is the nine-rod assembly what you 

a actually use when you are figuiing? 

9 MR. MOORE: For the assembly blockage we used -

T0 The results we obtained for a four-by-four, which is 

11 sixteen rods, That is representative of a total assembly.  

12 MR. ROISMAN: Do you assume that fifty percent 

t.3 blockage is a physical -- That is fifty percent of the 

14 channel is physically obstructed? 

15 MR. MOORE: Yes.  

16 MR. ROISMAN: Do you assume that that limits 

37 the flow by fifty percent, or does it limit the flow by more 

NS than fifty percent, or less? 

19 MR. MOORE: Looking at the assembly, that 

20 reduced the flow through that assembly by twenty-five 

21 percent, compared to what the flow would have been in that 

22 assembly had it been unblocked.  

23 MR. ROISMAN: In making that calculation, how 

P1 4 would that be affected if this assembly were larger, if 

25 it were a ten-by-ten?
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1 MR. MOORE: Well, we took the blockage we got 

2 from the test for a four-by-four and assume that occurred 

3 over e full assembly.  

4 MR. ROISMAN: Is it affected at all by the 

5 assumptions you make about the adjacent assemblies? 

6 For instance, did you assume they were hotter or cooler, 

7 and how would that affect it? Let me give you an example.  

a Assume that the hot assembly is what you 'have assumed for 

9 making your computation, and that each of the six assemblies 

10 around it are 600 degrees Fahrenheit. How would that 

11 affect the flow through the hot assembly? 

12 MR. MOORE: The flow through the hot assembly is 

13 a function of what is going on in adjacent assemblies.  

14 What we did is take the hot assembly, and what the adjacent 

5 assembly should be if this were the hot assembly, So 

16 we have taken the actual power distribution we expect 

17 from assembly to assembly in order to get this variation 

18 in flow. So the adjacent assemblies are representative 

19 of the typic I adjacent assemblies to a hot assembly.  

20 MRo :ROISMAN: Did those remain constant during 

21 the lifetime of the reactor? In other words, will you 

2 always have the same neighbors, so to speak, around this 

2 hotter assembly, which is one of a higher power density? 

24 MR. MOORE: Pretty much, There is not too 

25 much difference across two assemblies in terms of power
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1 distribution with lifetime. You can set a typical number 

2 which holds throughout life, yes.  

3 MR. ROISMAN: Do I understand they are the same, 

1 4 and they don't differ enough for you to be concerned with? 

5 MR. MOORE, Not to be concerned with, 

6 MR. ROISMAN: And you do not take into account 

7 that difference? 

MR. MOORE: We try to, or in effect, do search 

9 for the difference, which is limited.  

to MR. ROISMAN: You do search for what you believe 

it will be the worst conceivable difference that could exist? 

12 MR. MOORE: That's right0 

p CHAIRMAN JENSCH: Are you going to leave this 

14 subject for a moment? I mean this configut:ation that he has,, 

is MR. ROISNMAN Yes, I am,, 

Is CHAIRMAN JENSCH: I wonder if you could do 

17 soim thing closer to scale with those nine. What I have in 

18 mind are your previous statements that a hot rod, assoil[ng 

19 it to be 2300 degrees, will affect the adjacent rods. Maybe 

20 if there was some bursting of the hot rod, it will be in 

21 contact with some adjacent rods, Can you put that in better 

2 scale so we see how that situation might develop? If you 

23 want to take another sheet and turn that over, you may0 

2:1 MR. MOOR : I believe somewhere on the record -

25m not quite sure where -- there are some typical pictures
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1 of burst rods and a cross-sectional view. I will sketch 

2 a typical one., For example, there was one experiment where 

$ we had a rod that was kind of formed like that, and next 

4 to it a rod that swelled like so,, This rod could have 

5 had perhaps another burst rod torching it here. This rod 

6 didn't touch. This rod didn't touch. You get a geometry 

7 like that.  

8 CHAIRMAN JENSCH: That would be a part of this 

9 four-by-four analysis that you made? 

10 HR. MOORE: Yes, looking into the four-by-four.  

1 CHAIRMN JENSCH: Would you have several clusters 

12 of that type of anarrangement within the four-by-four? 

MR. MOORE: Yes, at different levels, You have 

14 different arrangements of this,, 

is CHAIRMAN JENSCH: You mean different levels along 

16 the twelve-foot rod? 

17 W~ MOOUPWli Yes.  

CHAIRMAN JENSCH: And some parts would be in 

19 touch at one location at a rod and at a higher level it 

20 would be in contact at a different location; is that correct? 

21 KR MOORE: That's possible, yes.  

22 CHAIRMAN JENSCH: What did you find? 

23 MR. MOORE: That it was the case.  

14 -CA-IRMAN JENSCH: It was the case? 

25 MR. MOORE: Yes.
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CHAIRMAN JENSCH: Can you give us some idea 

2 of what the cluster would be like looking down at one 

3 level on this four-by-four using that cluster y.a started 

4 with there? 

5 MR. MOORE: Another four inches from this one, 

for example -- I'm not a very good artist here These 

7 two rods, looking up another four inches of the channel, 

8 looked almost symmetric and undeformed. You see, you 

9 tended to form the rods in one location and burst them in 

TO one location. So that particular rod or this particular 

1 rod having burst down here, for example, is fairly uniform 

12 all the way up from there on.o 

3 CHAIRMN JENSCH: Stay at the same level of that 

14 upper cluster you have. How would it be for a four-by-four 

arrangement? Would you have more clusters like that at 

16 the same level within the four-by-four? 

7 R. MOORE: You could have, The particular one 

to I just happened to pick out at random. The rest of the rods 

19 looked pretty uniform, Thereiwas one up here in the corner 

20 that had a little bit of a contact there. So looking at 

21 this one at random, there happened to be two sets that 

2 had some kind of contact, this one and this one, and no 

2 others.  

Looking at another one four inches up, there 

25 are two more sets, different sets that touch at a location,
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I CHAIRMAN JENSCH: Somewhat similar to what you 

2 have depicted on that sketch? 

3 MR. MOORE: Yes.  

4 CHAIRMAN JENSCH: Thank you very much. Will 

5 you proceed, please.  

6 MR. ROISMAN: Mr. Moore, we will come back to 

7 this in a second. I'd like to go back to the metal=water 

8 reaction, I guess I am still a little unclear about this, 

9 ORNL-4635 ha! predicted 0.2 percent of metal-water 

$0 reaction for rods at 1800 degrees Fahrenheit.  

11. You said that you predict for this plant no 

12 metal-water reaction at 1800 degrees Fahrenheit, 

3 oMR MOORE: I don't think the Oak Ridge report 

14 predi,2ted that. They assumed they measured it.  

is MR. ROISMAN: Can you tell me, is your basis 

16 for not predicting 02 percent metal-water reaction at 

17 1800 degrees Fahrenheit based upon some experiments which 

is Westinghouse has run or with which you are familiar, that 

19 demonstrate that there won't be any metal-water reaction 

20 at that temperature? 

21 MR. MOORE: These are based on experiments that 

22 have been performed by others, I'm not aware of any 

23 specific Westinghouse experiments in this area. But these 

24 are the experiments which were added to and summarized 

25 in the reference by Baker and Just that I believe you have
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from Oregon,,. That's the basis for the parabolic rate 

2 assumption.  

3 MR. ROISMAN: Can you explain in a little more 

4 detail that the most recent Oak Ridge National Laboratory 

5 report doesn't require modification of that? 

a MR. MOORE: I'm not an expert cr Zirc-water 

7 reaction per se, But just looking at the report, it seemed 

a to me, nmber one, this is one data point only,, Also, 

S it looked like it was pretty susceptible.to interpretation 

10 and measurement in the way they derived the amount of 

hydrogen, and related this back to Zirc-water reaction 

12 So I think I really don't know the validity 

13 of that or any conclusions with respect to Zirc-water. It 

14 was not an experiment, as I understood, to specifically 

15. work on Zire-water reaction aspects.  

16 MRo ROISMAN: Mr. Wiesemann, is this your area, 

17 the water reaction? Mr. Moore testified that he is not 

is really expert in that. Are you? 

Is MR. WIESEMANN: No. However, I am knowledgeable 

20 in general" I donut think my expertise in Zirc-water 

21 reaction area is any greater than Mr. Moore's, With regard 

22 to the question he just answered, about tests performed 

23 by Westinghouse, I am personally aware of some exploratory 

;?4 type tests which were done a long time ago when we first 

25 went into the use of Zircalloy cladding in reactors,
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exploring just exactly the thing you were discussing, 

2 That is the temperature range of 1800 to 2000 degrees, and 

3 the effect of this type of condition on Zircalloy rods 

4 to confirm for ourselves that there was no significant 

5 metal-water reaction in that range of temperatures in 

a order to confirm for ourselves., The results of this, 

7 as far as I know, were never published. In order to get 

a further details on that, we would probably have to consult.  

9 some of the people who actually performed those tests.  

10 I observed those tests but I was not actually performing 

11 the test myself.  

12 
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MR. ROISNa. I wonder if it would be possible to 

get whoever it is, the expert of the Applicant, on metal-water 

reaction here so that we could get scue of these answers to 

questions. ideally tomorrow.  

MR, TROSTEN. Wells we will have to consult with the 

Westinghouse representatives and it may be that I want, during 

a recess, -r chairman, to get a somwhat better feel from 

M Roisman as to the exact nature of the questions that he 

wishes to ask so that we can determine precisely who the 

witness would be.  

CFAWIN JLEN. SCH. Very well. If you will do that 

during the noon hour we will have a further discussion about 

that., 

MR. ROISDSX.N Yes, iWr. Chairman.  

mro moore, let me direct your attention to Question 

16, and this one also deals with metal-water reactions 

generally. Are you not the most qualified expert that's 

available frem the Applicant to answer those or should I wait 

on that question? 

MR. MOORE: I hate to be modest , but you probably 

ought to wait.  

CRAIR!4AN JENSCH: Is there anything that you can add 

to what you gave in your answer as i understand it? I take 

it you don't want his answer stricken for lack of qualifica

tion, and maybe he can support what evidence he did give us,,
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Can you propound questions related to that ard see 

2 h~w his qualifications come up? 

3 MR. ROISMAN: I was going to ask, you discussed the 

4 existence of some tests that had been conducted when you 

5 investigated the problem discussed here in terms of uranium 

6 dioxide and water and the eutectic formed by iconel and 

7 zircalloy and the reaction, but you didn't tell me anything 

8 about the tests. Perhaps you could describe those tests a,

s little bit and describe hew they operated, so forths 

10 MR. MQORE: Well, we had the iconel grid in a 

if reactor contacting a zircalloy rod as it does in a reactor at 

2 a local point with a spring, and then we heated up the total 

13 assemblage of the rod and the brid and to the point of tempera

14 tures, I forget the exact numbers, but they were up well into 

i5 the zirc water reaction temperatures approaching 2300 degrees, 

16 and then observed what happened at the local contact point 

17 between the iconel and the zirc rod, and as I indicated and 

I8 as other people have observed there is a eutectic formed 

19 between the zircalloy and the nickel of the iconel grid, which 

20 has a melting point of about 1760 degrees and we did get in 

21 the test very local melting at this contact point. But this 

22 did not create any difficulty in that the heat was carried away 

23 from that local point sufficiently so that there was no block

24 age, any additional llockage, or effects on the zircalloy rod 

25 itself. So that this is based on "holding this rod in the
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1 iconel grid at about 2300 degrees for several minutes, which 

2 is well beyond what you would expect in a loss of coolant 

3 situation.  

4 MR. ROISkMN: Let me see if I understand this,, The 

5 eutectic is formed at about 1760 degrees , is that right? 

6 MR. MOORE: it melts at 1760.  

7 MR, ROISMhN.- You are saying that no reaction 

8 occurs with the water until it reaches almost 2300 degrees 

9 Fahrenheit? 

10 PM. MOORE: No.  

11 14R. ROISMaN: Exactly how does the melting occur? 

12 Are droplets formed that would tend to drop dan between the 

13 rods? 

14 MR. MOORE: Yes . There was very local melting, but 

15 we didn8t observe any droplets or any sputtering which you 

16 might postulate under those conditions. it was a very 

17 localized effect and that is what gave us the assurance that 

18 this was not a problem for us.  

19 MR. ROISMAN: was the rod an irradiated rod that 

20 was used? 

21 14R. MOORE: I don't believe so.  

22 MR. ROISMAqN: Did it have fuel in it? 

23 fMR. MOORE: NO.  

24 MR. ROISMAN.- Did it have pressure comparable to 

25 the pressure that it would have in a reactor?
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!R. MOORE. NO.  

2 IMR. ROSAN: Was there a steam-water mixture run 

3 by it at comparable pressures under temperatures to what you 

4 would expect in a loss of coolant accident? 

5 MR. MOORE. Mh the specific test that I just men

6 tioned I believe not. The FLECHT test also incorporated these 

7 assemblies and there we had steam flow and atypical of a loss 

a of coolant situation. And we also did not observe any effect 

9 of blockage or any gross melting that would give us any con

10 cer.a, 

1MR. RO.SN: Was there a tendency for the rods to 

a swell at the point where the spacers existed? 

14 MR. ROIS4AN: Did the rod get perforated at the point 

i5 where the spacer existed or have a tendency to get perforated 

is there more than it might elsewhere? 

17 mR., ccRE.- mo.. There was no preferential perfora

is tion there either.  

119 Pa. ROISyN: I think that, and perhaps I didn't 

20 understand what you were saying about the FLECHf test, but you 

21 indicated that in the test run with regard to the iconel that 

22 the rod itself didn't have any pressure in it. H ow would you 

23 test swelling or bursting if the rod was not pressurized? 

24 1, R xOORE: in the FLECHT test the rods were not 

25 pressuized. We had the multi-rod burst test where the rods

2172
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1 were pressurized. These are several sets of tests we are 

- talking about.  

3 MRo ROUSMDN: Did the multi-rod burst test have the 

4 iconel spacer in there to test out the eutectic formation and 

5 the interaction of that "in the swelling of the rods? 

6 M. MOM.E- No, it did not.  

7 DMo ROISDMN: n no I understand that in computing the 

8 total heat that would be generated either by a specific rod 

9 or in a certain area of the core in the loss of coolant 

io accident that no account is taken of the reaction between the 

11 eutectic and the water, the eutectic we have been discussing, 

12 iconel, and zircalloy? 

13 10. EAO .- No. Vere is no heat addition assumed 

14 by that eutectic.  

15 DIR ROISNA: Mn Question 17 you testified that the 

16 presence of spacers does not cause the swelling or bursting or 

17 so forth to be concentrated where the spacers exist on the 

18 rdaS. First of all, can you tell me how many spacers are there 

19 running up the length of the rods in this reactor? 

20 MR. MOORE2 in 3)dian Point there are a total of nine 

21 spncers 

22 ROISMA: Are they equally spaced going up the 

23 rod? 

24 1 I MOORE.- No, they are not.  

25 mR0 ROiSpaxN: aaehaps! it's in the FSAR and I can
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I just look at it. Does it show where those spaces are? 

2 m. MOORn.i Yes.  

mR. ROXSPN:. 7A ohe FSAR.  

4 tmo can you explain to me how it happened that the 

5 point at which the spacer was in contact with the rod--I think 

6 you said the heat tends to go away from there - believe you 

7 said faster than it will go away from other points along the 

8 road and thezefore you would not expect swelling to occur.  

a Would you explain that a little .bit. and were there some tests 

10 that verified that? 
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I MR. MOORE: I didn't mean to imply anything 

2 with respect to rate , just the fact that the eutectic 

3 formation is a very localized effect, just at the point 

4 of coitact, and that the heat transfer that occurred 

5 from that point of contact was sufficient to limit the 

6 effect so that it did not propagate or spread.  

7 MR. ROISNAN: Is the point of contact a single 

a point on the circumference of the rod? 

9 MR MNORE: Yes, 

10 DR. ROISMAN: Can you give me an idea of the 

1 magnitude compared to the total circumference at which 

12 there is contact between a spacer and rod? 

is MR. MOORE: We are talking about mils of contact, 

14 a mil or a couple of mils, I don't recall the exact number, 

15 with the rod itself.  

16 AR. ROISMAN-: This spacer, it does not completey 

17 surround the rod. There isn't band or something like 

18 that that goes around the rod? 

19 MR. MO : No, it does not., It's a point 

20 contact.' These are spring type grids.  

2! M.R ROISNAN: How are the springs attached? 

22 What are the springs attached to at their other end. One 

23 end is attached to the rod, Is the other end attached 

24 to the other rod? 

25 MR. MOORE: No, the grid.
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Looking at a grid, it' a spacer like this with 

the rods going through it, and looking in cross-section 

within this box around the rod, around the assembly, there 

are grids that contact the rod like so locally. it's 

a very local point. The grid supports the rod.  

MR.. ROISINAN: Could you put in a couple of 

adjacent rods on that lower drawing just so I could see.  

These Lingers or springs, are they attached to a structure 

which is supported by the rod drive guide tubes which 

go down through the assembly? 

Now did the horizontal pieces to which the ends 

of the springs are attached, did they touch the rods as 

they run through? 

MR MOORE: No, no. They are supported, with 

this whole structure which has springs which can contact 

the fuel rods are supported on the control rod guide tubes,, 

which looking down an assembly there are twmy of these 

distributed within the fuel assembly, and this grid 

structure is supported to these which are not fuel rods.  

MR ROISNAN: I understand that, okay.  

On that diagram it appears that each rod is 

touched twice at each point. Is that the number of points 

that it's touched by the spacers? 

NR. HOORE: I'd have to check the number of 

contact points I get in this particular grid for Indian Point.
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MR. TROSTEN: If it seems appropriate or necessary, 

2 Mr. Chairman, we night have a model that we could bring 

in that would show this, if somebody wants that done, 

4 CHAIR -AN JENSCH: I thought Mr. Moore was doin~, 

a fine job with his sketching there and that may be adequate 

6 until there is some more specific request,, 

7 Apparently since you are going to turn to another 

8 matter would you turn back to the sketch on the previous 

9 pages Mr. Moore, and tell us what is the distortion, if any, 

10 of the most distorted rod shown in one of those clusters? 

11 Is there some distortion around the entire rod at the level 

12 such as depicted by that cluster? Is my question clear? 

Ta What I am trying to find out is it's something like the 

11 pictures you see with the snake following the frog, the 

15 whole thing stretched out. Itus a rod stretched out all 

16 around it when it is in contact at one place in the cluster.  

U MR,, MOORE: Well, some of these rods can expand 

18 fairly uniformly, if that is the question, so that around 

19 the total circumference there is an almost uniform expansion 

20 or bulge, This was one of the reasons we went into the 

21 multi-rod testing, is that we observed with single rod 

22 tests that the expansion of a rod could be such that it 

23 would interact with other rods and once pu realized that 

u4 then it was important to properly and experimentally 

25 determine what this interaction could be. Thus the reason
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for this series of tests.  

CKIMPX Q JENSCH: I don't think I quite 

I undestood your avswer, Let me try another question.  

When there is a point of contact at the level 

for the clusters uhich you have depicted, I think your 

answer was something that could happen, Did you find 

7 in your experiments that it did happen, that there was 

C some distortion around the entire rod at that circumference 

9 Yhere there was a cluster? 

To IR MORE: We never got a dist.ortion of a rod 

around the rod which was sufficient to cause these rods 

2 to be contacted around the total circtmference That 

Ta was n.t the case.  

14 CH IM/ JWSCH: That -was not quite my question, 

15 As I "nde', tand it there are more or. less single points 

is of coitact at certain levels in yotr rods, is that correct, 

T7 as de,:icted by your sketch? 

MR. HME: Under failure mechanism, 

CHAIRMU JENSCH: Yes. Now are the other portions 

20 of tha rod at that level distorted somewhat, even though 

P- t they , erenat in contact with a further out rod? Is that 

CHAIRIYAM JENSCH: They were. Thank you, Thank 

you , Ar. Hooreo

2178
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Do you have some additional questions before 

the noon hour? 

MR. ROISMHN: Yes, I do, Mro. Chairman.  

CAIA AANJENSCH: Proceed. You may have a seat, 

Mr. Moore. Thank you.  

MR. ROISFAN: Mr., Moore, I guess my problem in 

understanding this is trying to square your testimony with 

the results of the ORNL-4635 analysis.  

As you know, in the %onclusions section on page 

seventy-five of that report they do indicate that in their 

tests they found ruptures in swollen areas close together 

within a two-inch axial distance. And in the other 

analyses conducted, in the Oregon National Lab report 

6548 and also in the IN-1453 some suggestion exists that 

the point where the spacers contact the rods tends to 

be a place at which more s,elling is likely to occur. And 

I am trying to understand what it is you base your 

conclusion on that this won't tend to localize the swelling 

of the existence of the place where the space exists, 

Now you said the amount of metal-water reaction 

there won't be very great, But will there be a tendency 

for the swelling of the rod or the bursting of it to 

occur at the contact points of the spacers or near there 

rather than elsewhere in the rod? 

MR. MOORE: No. The primary determinant of
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I where bursts are apt to occur is basically the peak 

2 temperature or the temperatures you reach along the rod, 

$ and I think the difficulty with the Oak Ridge tests is 

4 that while it had the in-pile effects simulated, it did 

3 not have the proper geometry conditions comparable to 

6 the Indian Point 2vactoro 

7 Basically the heat generation tended to be 

m aximized at the center of that twenty-seven inch long 

rod and it was quite peaked in the sense that there was 

TO a definite high-heat generation over that same two inches 

1 for which they got the burst.  

22 So that if your hottest part of your fuel is 

Ts localized to a very small area, then one expects the 

14 hot parts of the fuel to burst. and you get this non

randomness situation., 

But in a reactor there are not such two inch 

17 type,.peaks that occur in the core., So that you have the 

M$ fuel so to peak has the option to fail at different 

19 levels because they are at similar temperatures.  

20 And that is what we observed in our rod burst 

21 tests where we had a more uniform typical of the axial 

22 distribution in the reactor and we got random, very random 

23 burst conditions..  

PI' And there is nothing at the grids themselves 

25 1 which tends to promote any kind of a flux peaking.

2180
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MR. ROISMN: iMxow what about thie localized metal

water reaction? so much will the temperature increase as a 

8 result of that? 

I.M 24C0E- Talking about the eutectic? 

EIR ROS-. Yes.  

DM. M ES you will recall the eutectic situation 

7 is up around 17 to 1800 degrees Fahrenheit, and the rod will 

G have burst before it got to that point elsvehereo 

0M. UZ0SkaZ% Eery rod will burst before it gets 

10 to 17, l00 degrees? 

kii) NOM s Pretty sure, Yes.  

DM. ROZSMN Can you describe to me the pauer dis= 

1 tribution the differences of this reactor compar d to the Oak 

14 idge ratiaaa ui*? in other words, C guess do you knw it 

in terns of percentages? 1I% j2st trying to get some idea.  

1 hiere are different places on the rods for this reactor where 

17 the rcd has got its hottest spot? in other words, does the 

t same rod have two or three places where it has a peak poer? 

19 NR. vl 2OEs, NO. We are primarily talking here now 

20 about an axial effect, since we are looking at non-randwneas 

21 of failures in the axial direction. M other words, can we 

212 get at the same axial location in the core? 

29 Looking at the axial poer distributions they tend 

?.4 to be fairly umiferm0  They start out basically almost as a 

25 cosine,..shape, tend to be peaked touard the center. As a



G3Bt2 2182 

burner in the core takes places they tend to shift. The peak 

p. can shift up or dam in the core but it's still not a sharp 

3 peak in that it exists for we will say one to three feet at 

4 least kind of thing, where a similar pwer distributica along 

5 the length of the rod is, and that is opposed to the cak Ridge 

S test where you are within a fe inches.  

7 D.o ROISi%: would you then say that the swelling 

a and bursting can be expected to eccur within a two-foot region 

9 of the tuelve-foot rod? 

SM MOR.- well, just looking at pzer distribution 

9 effects alone at any given time the failures would be expected 

2 'to be tuaard the top of the core, if that is where the peak 

13 was, ar tvaod the bottom of the core if that is where the 

M peak as, sut there are other parameters obviously that you 

i5 have to bring into play, and that is the properties of the 

r material itself and what differences there might be there.  

7 There may be differences in internal pressures , certainly, 

i8 from assembly to assembly.  

19 As we said earlier, the differences within an 

20 assembly are small, but internal pressures from assembly to 

29 assembly can be quite large, which says then that the burst 

22 Characteristics, the swelling, the time at which they burst 

23 are going to be different, because we have a different driving 

24 force.  

25 so there are many variables that come into play to



1 determine when and how a rod bursts. And it was these corn

2 binations of variables that were examined in the tests to be 

sure that we cculd bound the cenfiguratin.  

4 M. ROISMZ Yes. But my concern at this point is 

with where, not vahen and hcuo 

6 !~ .- OORE: I am even saying where. For example, 

if the axial p.er distribution is very similar frem assembly 

8 to assembly as it tends to be certainly in the inner regions 

of the core 0 if I just looked at that I would expect that the 

O burst would be tend to be located in the regions of highest 

1 payer, along the length of the rod, all other things being 

12 constant or similar.  

as zut if Y have an assembly, one which has an internal 

14 pressure of a few hundred pounds and one which has an internal 

15 pressure of a thousand pounds or fifteen huncred pounds and 

I heat both of these up, one will burst befoe the other, 

17 M. oOISaz: But at what location along the rod 

8 Roughly the same tuo-foot space? 

19 rD. MOORE- vot necessarily. Because nw Vm looking 

20 at the burst, at physically what is the condition of the 

21 cladding, what kind of stress capability , strength do I have, 

22 along the length of the rod? 

23 20R ROISi7v%W You mean defects inthe-

£4DIR. MOORE.- Not defects, just variances in the 

25 

properties or some variances in the properties which tend to

2183G3Bt 3
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I randomize the burst, 

2 10. ROSYA En waking the Westinghouse computa

3 tions o computations on rod perforuances in terms of bursting 

4 and swalling, do you assura that all of the bursting and 

5 swelling accurs within the two-foot section which is where 

0 highest pakyer density is? 

7 M. MOORE: Z doing the analyses I mentioned 

a earlie.t we assixe that the blockage all occurred at one level 

9 in that assembly. The whole assembly was all burst at one 

10o level.  

No D Ra0SI You said in the analyse-s that you 

12 discussed before. Which one do you mean? 

T 3 1 B.- The effects of blockage on clad 

14 temperature.  

C5 cIAmmN JENSC: in other words, the answer to the 

is question is yes, that you assume that once it's bursting it's 

17 going to stay within a two-foot area or twjo-foot length on the 

1 rod, is that correct? 

i9 N, NOME: Yes, for that assembly.  

20 C %cXkna uEiscat Thank you. proceed.  

21 m. ROISkm: I think yotanswer to our Question 18 

2 you indicated that the O L document cited there was an older 
23 documezt and since that time further tests or test had been 

M run on blockage of heat transfer, which indicate that in core 

P5 geometry intexference will not af-fect the ECCS performanceo
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Are those the multi-rod bundle burst tests that you were 

2 referring to? 

DM. MOORE. Yes. That was part of it. But I 

4 believe there was a question also there on the embrittlement.  

5 So there were other tests involved, too.  

6 D ROISaw.- Embrittleent tests runs by Westinghous 

7 where are those tests? x ea nhat docment? is that in this 

S document 7379? 

NR mOO.g Yeso I believe so. The single rod burst.  

10 Dm. EOnD&ZN I ala going to ask you to look at page 

I 6 of that. I will hand you the document in a momento 

12 2.2.5.2, entled guench esting of Yrradiated Tubes 

13 and 2[ will ask your counsel to look at it and see if we can 

14 talk about this paragraph in the open tzansceipt or not0 

is All right? Wbat 1 want to find out is some infor

16 mation about the parameters that were used in the quenching 

17 tests, 

18 DR TROST: in these first two paragraphs under 

19 2.2o5.2, is that correct? 

20 DM ROISM-i.- Yes.  

21 ra. WIESEDW.k That report is non-proprietary.  

22 ka. -mos This is a non-proprietary report.  

23 M ROSMZ. it is? What does proprietary Class 3 

5E MORg Non-prprieaXY.
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MR. ROISD&% Well I got some other hot ones in the 

office, too. You have got one called Poprietary Class 2.  

Zs thzt also non-poprietary? 

MR. MOORE- O Eo that's propwietaxry 

MR. nomS-BI. What about Class I? 

M- DICMEg Th atDs Vely Peorietary.  

DM. ROISDi: And the higher the number goes the 

better it is. Claos 4 means it's GEIs repotm.  

CaMR JERSCH : don't knee that it's better, 

95ege is M2.e Gemioy an it.
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MR. ROISMAN: Okay. Then can you take a look 

2 at this:.paragraph, these paragraphs here. You can sit down.  

3 Now this test was run with rods that were 

4 heated at the rate of ten degrees Fahrenheit per second.  

5 Is that the heating rate that you would anticipate for 

6 rods in a loss of coolant accident? 

7 MR. MOORE: That's one of the r.tes we can 

a anticipate in a loss of coolant accident, 

9 MR ROISNMA: Which is the one that you used 

T0 in your conservative evaluation of the ECCS performance? 

1 M. MOORE: It varies depending on the power 

12 of the rod and also the time during the transient, The 

Ta3 rate of increase of the hot rod varies with time. If you 

114 look at the curve that shows temperature, which is time, 

is you can see how the rate varies.  

is MR. ROISNAN: Does it go over ten degrees? 

17 o MOORE: Yes.  

18 MR. ROISNAN: How high does it go? 

19 kRL MOORE: You get up into the adiabatic heat-up 

20 range, thirty degrees a second, forty degrees a second.  

Mi IM. ROISNAN: How does that affect the ability 

22 of the rod to withstand quenching, the rate at which it's 

2 heated up? 

24 M. MOORE: I don't recall that that was a strong 

25 effect. It was mainly the time at a given temperature
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rather than the rate at which you reach that temperature.  

MR. ROISMMA: The more time you spend at a 

given temperature what effect does that have on quenching? 

MR, MOORE: The greater the metal=water reaction, 

MR. ROISMAN: And therefore? 

k HO4O0RE: And therefore you get more chance 

of embrittlement, and in fact you maintain the clad at 

a high temperature for long periods of time as the data 

shows to give it metal-water reaction in excess of sixteen 

percent, then we can have an embrittled rod.  

MR. ROISMM: But for metal-water reaction you 

would not expect a rod to shatter or fall apart, if you 

will, as a result of exposure to a coolant, the emergency 

core cooling water, is that correct? 

IM. MOORE: As long as you are below a local 

metal-water reaction of sixteen percent.  

MR. ROISM%: And let me just make sure I have 

your testimony correct. If you were to take a fuel rod 

that was end-of-life irradiated with heat-up rate of 

forty degrees Fahrenheit per second, heated it up for ten 

seconds at that rate and then without holding at the peak 

temperature at all but assuming that it was, because of 

this heating that occurred to it, it was then at a temperature 

of like 2000 or 2100 or 2200 degrees Fahrenheit, and dropped 

it into a pool of 140-degree temperature water that the
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rod itself would not shatter as a result of that 

temperature difference, assuming there is no metal-water 

reaction on it? 

1MR 140DRE: You really confuse me. Could you 

go back to the beginning? I was heating up the rod/ 

D. ROISMAN: Yes. We are going to assume that 

the rod, when we get through heating it up, is like 

2200 degrees Fahrenheit.  

1-2 MOORE: At the end of the heat-up.  

MR. ROISHMA: Right. And you can assume there 

isn't any metal-water reaction on the rod, just for 

purposes of first asking about this, It's got - In 

all of the respects it has happened to it what you would 

expect to happen to it in a loss of coolant accident, which 

I assume means that it's burst at some point before it 

got there and the last ten seconds of its rise to 2200 

degrees Fahrenheit it went up at the rate of forty degrees 

per second Fahrenheit. You now drop it into a pool of 

water that's 140 degrees temperature, is it your testimony 

that the rod won't shatter? 

MR. MOORE: There was no zirc-water reaction, 

MR. RDISMAN: And I'm just assuming per our 

reaction that there isn't any,, 

MR. MOOE: I wouldn't expect the rod to shatter.  

MR. ROISFAN: Is the rate at which it's heated
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I up totally irrelevant to this or just forty degrees per 

I second is not fast enough to get it in the area of being 

a relevant? 

4 MR MOORE: I just don't feel that the rate 

5 itself is relevant as long as we are ignoring zirc-water 

6 reaction and time at given temperatures, that the rate 

7 is irrelevant.  

a Ro MS N: In doing the quench test here it 

9 says OThree specimens were heated to test temperature 

10 at a rate of ten degrees Fahrenheit per second and the 

fourth was heated at a rate of five degrees Fahrenheit 

per sec.ond. Do you know why those heating rates were used? 

93~X M. OOR: mo , I don't.  

M. ROXSMAN. Now the rods were held at a 

15 temperature, so Table I informs us on page 7 of the 

16 document, one rod was held at the 2400=degree temperature 

17 for ninety seconds, Another at 2525 degrees for thirty 

18 seconds. Another at 2595 degrees one second. Ard then 

19 the rods were quenched. Now do you claim that it would 

20 not make any difference if the heating rate for those rods, 

20 assuing the same holding time, in other words now going 

22 to the actual tests used here, assuming the same holding 

as times, that the heating rates had been forty degrees per 

21a second Fahrenheit that we wouldn't have hWd any different 

25 result?

2190
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MR. MOORE: No, no. Heating rate, if I have 

2 gotten certain water reactions the heating rate determines 

3 my temperature transient and I have got to integrate under 

4 that temperature transient curve to get the total amount 

5 of water reaction. 'That's the key point here, that the 

a basis for these tests was to get different combinations 

7 of conditions which gave us different total metal-water 

8 reactions. So that if 1 went up to 2000 degrees and stayed 

9 there for a few seconds and did it very rapidly versus 

10 going up to 2000 degrees and stayed there at a slow rate 

U and stayed there for a few seconds I could get more 

12 metal-water reaction just because of the time I'm at a 

M given temperature, so that I could continue to get a reaction.  

I'd MR. OISAN: You get more metal-water reaction 

is by the slower temperature rate increases is what your 

16 testimony is, is that correct? 

17 DR R00E: Yes0  Let's go back to the premise.  

Is The basis for that is because I'm at temperatures for 

19 which I can get a reaction for longer periods of time.  

20 

21 

22 

23 

24 

25
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1 MIR. ROISMN-: Tot's assume that the rod was at a 

2 temperature was going through temperature transient for a 

3 period of sixty seconds. Xf it took it five seconds to get 

4 up to 2400 degreas Fahrenheit then it stayed at 2400 degrees 

5 Fahrenheit for five seconds, would you have more metal-water 

6 reaction than you would if it took sixty seconds to get up to 

7 240 degrees Fahrenheit? 

8 P Co M YeGo I would have more if it was at 

2400 de rees fo a longer pearied of time. Then I would have 

more metal tae reation.  

jo. RoISV Thus then the rate at which the rod 

heato up il evantually affect the metal-water reaction if 

we amssume that the red is exposed, isn t the temperature 

?4 transient period fOr the same period of time? 

MR. D-0 0 yeso That's a different condition we 

is are talking about. Yes.  

17 M. R0ZSMZ- Well, I was just looking back here 

M at Ible 20 the first tbew which is identified as LY-27.  

9 ie twas heated at the rate of ten degrees per second until it 

20 reached 2400 degrees Fahrenheit. it was held at that tempera

2 ture for ninety seconds and then it was quenched.  

22 Assuing that it is going to be held at the peak 

23 temperature for wbatever time is left after it gets heated 

;!.24 up in order to come up with the same total transient time,.  

25 do you follc me?



All rights This rod started off-

2 MR, MOREw hy don't you go to the chart and draw 

me the temperature versus time? 

rut. RO~a. Because I'm not sure z could draw it'.  

5This rod will, I guess, must have started at something like 

a room temperature or maybe it started at 600 degrees Fahrenheit.  

7 lam not se if it tells you here. All right.  

a Assming it stated at 600 degrees Fahrenheit 9f 

9 you took the tempreatue up to 2400 degrees at the rate of ten 

W dGrees pez second that would take a certain nuaber of seconds 

h:hiLch I can't comue in my head and then it's at 2400 degrees 

1 and you leave it there for ninety seconds. i we have got 

3 a totaR elapsed time ftm the time the temperatuxe txansient 

bcaa until the qenching takes place, just for simplicitys 

sake let's say it's three minutes for the whole thing. MOU 

6 if that very same rod were heated up to 2400 degrees Fahrenheit 

at the gate of 40 degrees pe r econd and then held at the 2400 

8 degrees Fahrenheit until the three minutes had expired, you 

19 would have more metal--ater reaction for that rod than you did 

20 for the rod as done in the test, is that correct? 

2! £4Ro r-IOORE: All other things being constant, yes, 

22 CMIMMN JaSC : is this a convenient place to 

-S interrupt your examination? 

km. Roisraz. Just a couple of more questions.  

25 Has a computation been made as to how .'long you'd

G5Bt2 2193
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Sexpect the hottest rods in the core to be at their peak 

Stemperatures? 

$ NOW S. Cert.ainly. That's the basis for cal

4 culating the Meta1lwater reaction.o 

DM. ROISENMR And what is the maximum? 

6 EM7 ZEWSCE.- Wit a minute, wait a minute. I 

7 womdeg if we could get the question answered yes or no,; 

S k k0aoom i said certainly. Thatcs yes.  

CM ,W JMSH I ank you very much.  

M,. ROa Re. An.d what is that timao the 2agest 

11 time? 

12 R. 9M For the doube-ended rupture, cold leg 

M brak, Figure 10 of the gu ly 13th test shwed the temperature 

M4 versus time for the hot spot in the core and it reaches 2300 

15 degrees in abut--peaks at eighty seconds and it's up over 

16 2200 degrees for say sixty seconds, to giveyu an idea. it's 

17 above 2200 dgeeo for sixty seconds0 

is P ROmS w: Can you tell me frem the chart at what 

19 heat up rate that rod is assued to be heating up? What is the 

20 highest rate iss assumed to be heating up at? 

21 Do. DamE over that period of time I just mentioned? 

22 ko ROXSES 1.o, Iam sorry. From the moment the 

2S Icas of coalat accident is initiated. I think you have total 

F4 time of abwmt eighty s~eeds mntil it reaches the 2300 degree 

I5Fhreheit. Sixty of them you say are at temperatures of
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I around 2200 and above.  

2 R. 40CRE: Right.  

3 MR. ROXSMg So it's about twenty seconds that it 

4 took to get up to 2200 from 6000 

5 M. MOCRE- Mo. Well, excuee me. lm at 2200 in 

9 about forty seconds. XIm just under. About fifty seconds 

7 XIm at 2200. Vm& be1a 2200 ain in a hundred tea seconds,, 

0 M. ROMWIZ3 And a very rough calculation would 

sgest that if you were heating up at forty deg5ees 

10 Freaheit paz soccld in forty seconds you heat up 1600 

I degrees and the Tad'was &POCIMata~y at 1600 degrees when it 

22 2tred, so that figure, if tht ould be corirect to asuee 

1s assumes an average heat up weight of about forty degrees per 

14 second 

15 P.M. g. That's an average heat-up xate.  

is F, R OIS%N. Right. I did not mean to pin you down 

17 to an exact figure.  

q8 £IRO .0joE if you look at the shape of the curve 

19 you can see that the very rapid increase is early in time when 

20 we go through D.q.B,. and it tends to settle down and then the 

2 rate of inarEase increases during the adiabatic heat up.  

22 M", ROYST-%w: just looking at the curve there do you 

23 see any tima there when the heat-up rate is ten degrees per 

?A second CO Zr a 

25 1 M OEOys
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I R. Ro0Sv: How much time would that be? How much 

2 time at that Tate,, rughly? 

TH WITNESS - 0h, thirty secnds 

4 Which point in time are you talking about? 

DI5 ROZS %E-. B3oT the 2200 degrees0 soryo.  

6 ra x0oRE. oh, no, I didn't see anything that ,-Yas 

7 laos then tea degrees a second.  

8 2. ROXSD.- Thank you, ja% Chairman, this will be 

a gC ti~e to stop.  

10 CaIzaTAm JENSC olust one question. Did you see 

anything in a curve that was at ten degrees pe1 second? 

£M, --O OME- At ten degrees per second, yes, That~s 

what was uonfusiag me, Later on after I reached 2200 degrees 

M the sope euced.  

15 cR~az%7wS~j-. Thatis after you wPerG at 2200 

16 degrees you then went at ten degrees? 

17 , f0ME .At less than ten degrees a second.  

is CEm -1 JmSCa Thank you.  

1 9 At this tima let's recess to recoavene in this 

20 roma this afteamoon at two o'clock0 

21 (Luncheon recess.) 

22 

23 

24 

25
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I ~AFTERNOON S ES SIO N 

2 CHAIMAN JENSCH: Please come to order, 

3 During the morning recess I had a telephone 

4 conversation with Nrr Egan, who is Assistant to Congressman 

5 Dow of New York. le asked whether Congressman Dow could 

6 appear this afternoon. He desired to make a statement.  

7 We have been fortunate in having two statements from him 

8 in two earlier sessions of the hearing, Today we were 

favo5red with his presence and he would like to give an 

10 additional statement.  

12 If you would come up to the witness stand and 

32 use the microphone, I'm sure the people in the room would 

better be able to hear you. We understand from a 

statement from Hr. Egan the last time, that you had 

15 expressed concern after talking to some scientists., about 

16 certain problems of nuclear power plants. We expressed 

17 the hope that you would be able to hear some of the 

is evidence in the case so you might hear another side, if 

19 there is something different than what you have heard.  

20 We again invite you to participate in the proceedings 

21 by your attendance.  

22 If I may suggest, I'm sure the parties would 

23 respond if you have some particular inquiries you would 

24 like to have propounded, If you would ask one of the 

25 parties or the Regulatory Staff - When we run out of
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I opportunities of selection at this time, we always turn 

2 to the Regulatory Staff. So if we run out of people who 

a can propound questions for you, try the Regulatory Staff.  

4 If you have some specific questions seeking some facts 

3 that will assist you in your consideration of the matter.  

6 I'm sure they will be glad to cooperate. In any event, 

7 we welcome you to the hearing.  

8 M. DOW: That's very kind of you, Mr. Jensch.  

9 I'm really pleased to be here and to be received in such 

10 an open-minded spirit as you have expressed.  

11 li name is John G, Dow. I am the Congressman 

32 for the 27th Congressional District, 3hich is located so 

Ts that it wraps itself around the area where the Indian 

116 Point plants are located, On the west side of the river, 

15 I represent parts of Rockland and all of Orange County., 

is On the north side I represent Putnam County. So I would 

17 think that if you drew a circle around the Indian Point 

is plants, that most of that area within the circle would 

19 fall in my congressional district even though the plants 

20 themselves are located in another district, So that's 

21 why I have a concern about this.  

22 I am going to read a brief statement0  I think 

23 I am going to bring up some points that are well kown 

24 to you., I believe that they deserve continued attention.  

25 Mr. Examiner;
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Dr. Ernest J. Sternglass, Professor of Radiation 

Physics at the University of Pittsburgh School of Medicine, 

3 and other scientists, have recently made a strong case that 

the Ilowlevel but continuous flow of radioactive materials 

5 discharged from a large nuclear reactor facility, whether 

6 vented as a gasq ar in the cooling water, constitutes a 

7 potential health hazard of grave proportions. This 

a hazard is particularly ominous in that young children and 

E the unborn are much more sensitive to such Iomilevel 

.10 radiation than older people, and the amount of injury 

li sustained by them is much greater. This difference has 

52 been well established by a number of studies. Unfortunately, 

T1 even today most estimates of the effects of radiation from 

114 reactors are in terms of the effects on adults.  

is This year, Dr. Sternglass completed a study of 

26 the influence on infant mortality of radioactive emanations 

17 from nuclear reactors in the New York Metropolitan area.  

e 8 In the past ten years, the Con Ed plant at Indian Point 

T9 has been one of the two largest sources of artificial 

20 radiation in the Metzopolitan area.  

2 Dr. Sternglass compared the infant mortality, 

22 that is the deaths in the 0 to l-year-old age group, 

23 versus births, with the amount of discharge from the Indian 

P.4 Point reactor. The people in Rockland and Westchester 

25 Counties, living closes to the reactor, would be expected

2199
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2 to show effects more than people in more distant areas.  

2 In Rockland and Westchester, Dr. Sternglass found that the 

a infant mortality rose from a pre-Indian Point value of 

4 19A1 deaths per thousand in 1965, and 21.6 in 1966, which 

5 was the year of max radioactive discharge from the 

0 Indian Point plant, In other words, compared with 19619 

7 a l'quiet" year radioactively speaking, all later years 

showed infant mortality increases of between six and 

sixteen percent in Rockland and Westchester, until 1968 and 

1969, when the mortality rate fell dramatically, correlated 

with a decrease in radioactive effluent from the plant4 

12 In 1969 the mortality rate was nine percent lower than 1961., 

T$ Moving to an area of population size comparable to 

14 Rockland and Westchester, but further from Indian Point, 

5 Dr. Sternglass checked the infant mortality in Duchess, 

is Orange and Putnam Counties. Compared with the 1961 rate 

7 in these counties , infant mortality rose by one and a half 

M1 percent in 1962, then fell, fanging from six to twenty-four 

19 percent below the 1961 value. In 1966, the year of 

20 maximum emissions from the reactor9 the rate was eighteen 

21 percent less than 1961.  

22 Still further to the north and west from Indian 

23 Point,, in Colubia, Greene, Sullivan and Ulster Counties , an 

g4 area forty miles and still further from the reactor, infant 

25 mortality here also dropped below its 1961 rate in most
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I years, being twenty-eight percent less in 1966. Again, 

2 to the southp thirty to fifty miles from Indian Pe.nt in 

3 Nassau County, infant deaths were do for half the years 

4 after 1961, ranging from eight percent above to fourteen 

5 percent below the 1961 value, 
I 

6Dr. Sternglass would be the first to admit that 

7 socio-economic factors help determine infant mortalityt; 

8 and that the areas I just discussed are not strictly comparable 

9 in this repect. However, he believes that the fluctuations 

10 in the mortality rates we have seen are true manifestations 

of changes in radiation levels, which in turn in recent 

years have been largely determined by reactive discharges..  

In New York City, which lies from fifteen to sixty miles.  

14 from Indian Point, infant mortality has been below its 

15 1961 value in four out of the eight years since, ranging 

o from seven percent more in 1962 to ten percent less in 1968, 

T7 In 1966, the mortality rate in the City was three percent 

is under its 1961 value, Social, medical and pollution problems 

19 of increasing magnitude in New York City have thus not 

20 prevented the normal slow decline in infant deaths, which 

PH we saw evident in all areas except those near the Indian 

p2 Point reactor, 

It is clearg then, that relative to the normal 

slow decline in infant mortality , Rockland and Westchester 

25 Commties showed an excess of deaths for most of the last
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ten years; in fact, in all the years the Con Ed reactor 

was discharging permissable but nevertheless substantial 

radioactive wastes. Dr. Sternglass demonstrates a precise 

correlation-. between this excess mortality in Rockland 

5 and Westchester, and the amount of radioactive 

6 waste that was released.  

7 Dr. Sternglass has studied the possible effects 

9 of seven nuclear facilities in different parts of the 

9 United States on infant mortality. His results have 

generally been comparable to these on the Indian Point.  

reactor. Although his results are disputed by some 

radiation experts and biologists, beyond dispute is the 

abysmal failing e have demonstrated in resolving this 

problem, and eontinue to demonstrate, in the face of the 

great seriousness and the great threat to the well-being 

of society which Dr. Sternglass and others clai*. The 

failing is our continual avoidance of the issue, our 

unwillingness to examine wholeheatedly and impartially the 

effects of living with these giant nuclear reactors.  

20 Society's problems are large and many, yet here is one 

21 which is not only of vast importance, but seems particularly 

2 amenable to scientific analysis. We in the U.SoAo are good 

2 at scientific analysis. Yet we have not applied it here, 

?4 where it is critically needed.  

5 Most unfortunately, the low-level radiation from



HR-W-M-7 

2 

5 

7 

9 

to 

11 

17 

17 
to 

20 

21 

22 

23 

25

2203 

reactor discharges may work in an insidious, largely 

unseen way. We are obliged to think of generations 

beyond our oun, Increased incidence of childhood 

leukemia and cancer, more stillbirths and congenital 

malformations, greater frequency of premature births with the 

resultant susceptibility to illness, more genetically 

caused weakness and disease in future generations must be 

contemplated. This is the payoff which Dr,, Sternglass 

and others see for us in a nuclear age. Is it true? 

What steps can be taken to prevent it? Have we 

honestly balanced the costs and benefits of large reactors 

in populated areas? 

Until these questions are answered -- And it is 

the responsibility of AED to ansyer them --, I urge that 

we postpone all construction u=h' d-h will add to our nuclear 

burden, Until the AEC fully understands and protects us in 

the situation, and guarantees that it doesq all construction 

diould be halted, 

Our electric power could be rationowd, if need be, 

to provide further time in which to solve this serious issue.  

Wie all see so much excessive power outpouring in trivial 

electric advertisements, over-lighting of motels merely 

to get attention and in innumerable wasteful uses of power, 

that a little restraint in power use can we1l1 be afforded.  

The gravity of this issue is not the possible lack of power,
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it is the failure so far to provide a conclusive assessment 

of dangers posed by nuclear radiation, No verdict has 

3 been retured. That must come first before anything else.

4 1 thank you, Mr,. Eai maero 

CHAI N JENSCH: Mr. Congressman, we appreciate 

S you taking the time to come here and give us your 

7 statement:, I know you realize that your statement does 

a not constitute evidence because you are not available 

0 for cross-examination., Or are you? 

T0 CONGRESS14AN DOW: I will be glad to answer 

il questions if that's what you mean by cross-enamination, 

12 surely would.  

3 CHA1MQ JENSCH: Let me ask you another question., 

14 Do you suppose you could get Dr. Sternglass to come here 

is and be subject to cross-examination? 

is CONGRESSAN DOWN: Yes, He would be delighted, 

27 I'm sure,, I know him quite well.  

is CHAXIR JNSCH: Will you endeavor to see if 

19 he would? 

20 CONG ESSMAN DOW: Sure, I will. You bet.  

21 CHA~AN JENSCH: The only reason I say that, 

22 I don't know anything about what he has represented in 

23 his statement. I understand he has appeared in some other 

24 cases and there has been some cross-examination of him.  

25 CONGRESSMAN DOW: Since he has written a paper
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I which does reflect the radiation here at this Indian 

2 Point plant, I think it would be very germane to get him 

3 here. He is quite an impressive fellou. I think you 

4 would like him. I will try to arrange for it. You will 

5 be here for two weeks, will you? 

6 CHALM JENSCH: Yes.  

7 CONGRESSNAZ DOW: Good. I will work on that 

S and see if we can't get him here.  

1CHAIRMAN JENSCH: Would you care to look at a 

I0 transcript of his examination? I think he was in some 

2 case somewhere around this regio. I had forgotten the 

V KrARF M : He testified last week at the 

14 Columbia case in Washington.  

15 CHAI-AN JENSCH: There was some other case in 

1 Long Island or something.  

17 Mo KRH: He testified at the Shoreham case.  

CHAIIWAN JENSCH: Would you care to read the 

is transcripts of his cross-examination and come back and 

20 give us a further statement after you have read his cross

21 examination? 

22 CONG ESSMN DOW: .I don't mind doing that. I 

23 think that since we might be able to get him in the flesh, 

P.1 that would be better. Letos try to do that.  

'25 CHAIRA JENSCH: I'm sure a lot of people would
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like to see him in the flesh and have a chance to visit 

with him.  

CONMESSMAN DOW. You kno,, Mr. Examiner, 

I realize very well when I read this paper, that Dr .  

S Sternglass is probably not in a majority,, In fact, he 

6 may be pretty lonely in his position,. Not entirely, but 

7 somewhat. Yet, in the course of history, you know there 

0 have been very my tone men who proved to be right.  

I think you will realize that.  

CHAIRMN JEZNSC: No reflection of the fact 

that he may turn out to be right at all. It is just a 

12 question of, in a sense, Dr. Sternglass' statement in 

this record. I imagine people will think it is evidence 

14 when, of course, it isn't.  

In fairness to the people who will be interested 

26 in the Indiza Point plants, his statement in a senge 

shouldn't be really received by us as evidence unless he 

is willing to be cross-euaminedo 

CONGRESSMAN DOW: I am not presuming to elevate 

0 my statement to the level of evidence.  

SCIRCAIMM JENSCH: Whatever it be, we are glad 

2 to have it, Congressman Dow 

23 CONGRESSMM DOW: Thank you. I will do my utmost 

94 to arrange for Dro Sternglass to be here, I think it 

25swould be very salient.
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anybody in the case who would like to interrogate 

Dr., Sternglass?
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0. TROSTEZ1: M Chairman, may I make this general 

oservation? on behalf of the Applicant, we are very pleased 

to see Ccgqrssmn nwoi: present and to hear his statement. ,,ay 

z suggest the posibility that rather than having ro 

5 sternglass brought heze to offer t~stimmy in this proceeding, 

a perhaps he could come and make a statement in the nature of a 

7 limited appeaance sxiLar to the statement that Cogressman 

8 DZ was making. on the other hand-

9 CMERY JENSCHg I understand he made the same 

10 statemet. Did r. Serngass you these data that you have 

11 suibmitted? 

CcxGftESS R DM o yes. Theze are extracted from a 

3 paper that he gave ma This was an elaborate paper with 

14 graphs and all that sort of thing in it. This is an extract".  

15 you Might say 

16 CE MXU JMSC!- Do you want it in do ble0 in 

17 spades? 

18 is TORSnz.- z i believe z understood the 

go Chaiman to be saying that Dr. SterngYlass be called as a 

20 witness. z was merely suggesting, m. Chairman, that rather 

2 than having him called as a witness , y presue as a witness 

22 called by the Bearde that he simply ceme, if he is to come, 

and offer a statement by way of limited appearance, if that 

is his desize and Congressman nauls desire.  

2C5ImuMv4A JwSCH: maybe he would also, even, as a

2203
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limited appearance, if that is his desire and Congressman Dows 

2 des ire.  

3CkRMMN ZJENSCMo.1aybe he would also, even as a 
1 limited appearance person, be willing to answer any questions, 

5 R, TROSTENS Possibly.  

CM IMBY TNSCH - Would you be interested in 
( 7 akl him scRe questions, 

M £o OS TEN I guess it would depend, Iwo Chairan, 

9 On waXt m.r kGeMlass had to say at the time, Tle would have 

10 to m2be that decisioa at that time. 5arha&s we might have 

sce questiems to put to Be Sternglasso 

12 CHPnM JENSCH: y cnly point is, I'm sure that 

$ people who will read this transcript will unfortunately--a 
14 charge has been made about radioactivity levels. Until that 

is As ansyered smae way, it may leave an incorrect impression 

r upon the public if the statements by a Sternglass are well 

17 foundedo. I kuna he has made a study. I don't know what it is.  

18 I make no ceent about its value or veracity or his willing

, mess to be rss-exrmin 

20 M. TROSTEo . Perhaps I could offer this suggestion, 
a D~ro ChairrZano As you ]m , in this particular proceeding, 

22 none of the Mtervenors have raised the question as to the 

2s effects of lRcr level radieactive releases from the r dian 

24 Point 2 plant = public health and safety. This is not an issue 
25 in this contesed peaoeeding. As far as the general question
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of the effect of lew level releases from another plant, not 

the Idian Point 2 plantp wh i of course is not in operation 

at the xeemt time0 but the effects of low level releases 

from the madian point I plant, as a matter of general infor

mation, I am glad to comwent on that point at this time in 

response to t hat Cowgressnan ncw has said.  

CMM'na JENSCE: I am sure Congressman DoW would 

be intexested, too0 because I think he is openminded and wants 

to hear Whatever iafzemation there may be.  

CSSZEMR DOW.- Tat~s right.  

k-M o OS~IRM 0 Vd be glad to make a comment. I am 

very glade as I say, on behalf of the aplicante to have an 

Opportvmity to address the Congressmzn in this respect.  

of cese 0 the Indian Point I plant has been 

operating fo some time" the releases from this plant have been 

wel Vithin the permissible releases authorized by the Atomic 

Energy Camissiom.  

cmnN JEwNSCH: When you mention releases 

authorized by the Atomic Energy Comission, where did the 

Atomic Enezgy Cemission get the levels that are set up in 

part 207? think Congreswman My would be interested.  

m moST .i The basic radiation standards which 

are embodied in 10 CPR 20, are based upon advice ieceived frcm 

a body of rops. These groups include the ZCRP-

CS91LR JE SCm What is that?
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t MR.TROSTM0 The 1E'MP is a federally eharteaed 

2 o c 

.cMI50 JMSC9 Mat is that? 

Ea. ~T~~a. sie ze~ is a fEederally chartered 

5 corporation~

6 CEM~zJWSE A matiojial Comittee? 
7 DM RO . Yu're esolutezy coret, a mationai 

a Corittee on radiation Elotectio. WO, is a bady of out

0 Stmding seientists. 2 D this body is Ce~bined the expartise 

TO0 in this cony and all the disciplines associated with 

T11 raio~cgicz2 potection~ This body has been involved sine,0 

'iI bliavG 199 AL the matter of advising the agencies of the 

3Federml Gvemnt and the mediczl Zwoftesion and the Ccgnizant 

aut auties generally in this couintry an abroza on miatters 

Sof Vadialovical health and safety. in addition to drawing u~pon 

65 the Ge PrtiGG Qof the zmmp0 the Atcaic miergy emmis ion has 

V17 a3Lso frte-n on the wxpagtisea of the XCRp~, which is the 

16 Atrnait!onal Comittee on Radiclagical Motcion, wbhich is an 

u?9 international bod~y similar to the NWCRP Which has participated 

20in the fcoimilatiLoa of radiological health and safety protection 

2~Stanidw far SC2a Several decades.  

22 'ating UPCM the expert ise of these &MCI all other 

Caldes,~ the Atmia z~aT97 emmission, inclu~ding the Federal 

R adiation ci2, the AtuEic ftezgy C mission has promulgated 

l its health and safety standards for releases froM nuclear power

HM4
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I plants which are embodied in 10 CFT part 20. The Xndian 

2 point I plant has not been permitted to make these lew level 

3 releasea ,3thin the standards established by the Atomic 

4 Sergy C-siono, and as a mttey of fact, the releases frcm 

9 the Mdian point 1 plant have been far, far belaw the standards 

authrIzed by 10 CP Fzrt 20.  

7 Thexe have beem questions raised by 1W. Sternglass 

8 and thexe have been questions raised by the people from time 

D to time in the past, as to whether or not these exceedingly 

10 lj leveL relemss from the rdian Point I plant might con

21 ceivably have contyibuted to an increase in infant mortality, 

12 aze mcgtality generaLly, and in cae case,~ I elee, the 

13 quetion was raioad as to twhother an increace in certain 

M types of ecasers was caused within the Lcale of the Indian 

5 pint I A.amt as the resut of these exceedingly lois level 

NS TOISases o 
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There have been a number of studies Fuade of 

this, The New York State Department of Health has made 

two studies to the best of my knowledge. Perhaps there 

have been others. It is specifically related to the 

question of increase in cancers resulting from releases 

from the Indian Point-1 plant. This study was performed 

by the New York State Department of Health in connection 

with the Indian Point-3 construction hearing,, and it was 

made public and is included in congressional hearings held 

on this subject.  

More recently in response to questions raised 

by Dr, Sternglass, the New York State Department of Health 

published a document entitled,, "Health Statistics, 1962 

to 19699" for counties in New York State having nuclear 

facilities. The net effect of this study is to conclude 

that there has not been the type of problem which Dr.  

Sternglass believes may have existed here. If I may quote 

very briefly from the surmary of this study, it reads as 

follows: "Results of this study indicated no significant 

deviations between counties with nuclear facilities and 

those without for characteristic study, Wide fluctuations 

and observed rates occurred between counties within as 

well as in each county over the decade.." 

It goes on in this &eneral vein for several 

paragraphs discussing the subject.
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CAIRMAN JENSCH: Hay I interrupt? Would it be 

2 possible for you to give a copy or get a copy and give 

it to Congressman Dow? I'm sure he would be interested 

4 in reading the Neu York State report that is dealing 

5 particularly with this subject. Would you be interested? 

6 CONGRESSMAN DOW: Of course I would be.  

7 CHAIRMAN JENSCH: Could you get an extra copy 

and give it to Congressman Do for Dr0 Sternglass? 

Maybe he would be interested.  

CONGRESSMAN DOW: He sheld have it.  

CHAIRHAN JENSCH: Could you get two copies, one 

for Congressman Dow and one for Dr., Sternglass? 

CONGRESSMAN DOW: That would be fine.  

MR, TROSTEN: Vr. Larsen will deliver the copy 

15 I have in hand to Congressman Doy.. We will see that a 

Ts copy is sent to Dr. Sterglass 

17 CHAI1&AM JENSCH: If I may suggest it, send 

it to Congressman Dow and he will turn it over to Dr 

Sternglass, Would that be all right? 

20 CONGRESSMAN DOW: I believe I have one here; is 

21 that correct? This is the document you are speaking of.  

22 MR.. TROSTEN: You have before you, sir, the 

23 New York State study.  

? 4 CONGRESSMA DOWI: That's the one you wyere 

25 considering to send to me; is that correct?
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MR. TROSTEN: Yes.  

CONGRESSMAN DOW: Fine. All right. Well, I 

S will make this available to Dr. Sternglass.  

4 R.o TROSTEN: This would be fine. Just one 

5 other general observation with regard to Dr. Sternglass' 

a observations, That is thatq as the Congressman observed, 

7 there certainly is considerable dispute within the 

a scientific cumnunity, apart from the pure matter of 

9 statistics , as to the validity of Dr. Sternglass' 

10 conclusions, 

I am personally aware of sessions of the 

12 Health Physics Society , I believe.. You will have to 

i' excuse me. I am speaking as a lawyer and not as a 

14 scientific witness.  

25 CHAIMUAN JENSCH: In this field there is no limit.  

is Proceed.  

17 1o TROSTEN: -- in which exceedingly grave 

Ns doubts were expressed as to the validity and conclusions 

19 dramn by Dr. Sternglass 

2.0 So just to sum up, I would say that I believe the 

2 Indian Point-1 plant has certainly operated well within 

22 the limits permitted by the applicable regulations of the 

P3 Atomic Energy Commission. These regulations having been 

24 set tap on the basis of the best scientific advice, and on 

25 the basis of the best evidence available to the Applicant

2215
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I and to the cognizant governmental agency, there appears 

2 to be no substance whatsoever to the claim by Dr. Sternglass 

$ that there has been an increase in mortality in this 

16 general area.  

9 CONGRESSMAN DOW: Could I make a comment? 

9CHAIMMA JENSCH: Yes.  

7 CONGRESSAN DOW: I think one point that is 

0 disttrbing to us is the fact that Dr, Sternglass says -

0 And I'm sure you would agree, sir -- that there has been 

90@ no breach that we kno3 of of the permissible radiation 

$1 from this Indian Point complex, Apparentlyfrom 

22 Dr. Sternglass' statement, there has been an increase of 

t$ this infant mortality rate in the environs of the plant, 

114 even vaithin the permissible limits, I think that is 

r perhaps the point that might be emphasized here,.  

I am not, and in my position, it is pretty 

hard to judge the technicalities of this situation, the 

mathematics of it, the physics and all the rest of it 

19 that is involved,, It is very difficult, I don't have the 

20 time and I don't have the capacity. I am concerned, as 

21 a representative of the public, about some aspects of 

22 this ehole radiation problem that are still very much 

23 in controversy.  

;4 I read an article in the New York Times magazine 

25 section that took the Atomic Energy to task in paragraph
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after paragraph yesterday because of a rather cavalier9 

apparently cavalier dealing with the problem of radioactive 

sands which are offshoots of the mining process in 

Colorado. This makes you doubt the care with which the 

Atomic Energy Commission is monitoring these situations.  

Not long ago there was a judge that shut down 

7 a plant or put some kind of a stop on work on a plant 

down in Maryland which was not apparently being set up 

with the safety standards that good judgment would require., 

10 In that case the judge chastized the AEC.  

CHAIRNAN JENSCH: Congressman Dow, may I 

']2 interrupt? Would you like to meet the attorney sitting 

here at the table, Mr. Roisman, who has some familiarity 

with that? 

CONGRESSAN DOW: I will continame, That's fine.  

There is a panel of scientists in the Boston area who 

recently issued a paper showing deep concern for the possibili

ties of a radioactive accident within one of these 

installations. That was the subject of my last paper 

2 0 that I filed with your group, Mr. Examiner.  

20 So there seems to be no answer to this thing.  

22 We don't get conclusive answers. I went before the 

23 Joint Congressional Committee on Atomic Energy, and I raised 

24 the question with them, what is the final answer, hat 

25 kind of an indication can we have that really tells us
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these are safe, and why they are safe, and can we rely 

on it. He said, Congressman, we have had testimony on this, 

We have had stacks of testimony. I will show them to you.  

4 He pointed to a pile of books on this. He saidV 

3 we have been doing our job. But out of it all has come 

6 no conclusive definitive answer that seems to resolve 

7 these questions, These questions deal with the future of 

8 our people. They deal with genetic implications, to say 

nothing of the immediate possibility of infant mortality,.  

10 So that in my appearance here, Mr. Examier, 

1 I'm not really seeking to delve into particular nuts and 

12 bolts of this plant . I am using this as a fornn, frankly, 

to raise this question that has got to be raised constantly 

in every situation of this kind. I don't say the Indian 

Point plant is any worse than any other plant. But I do 

16 say that we face this question. It is not being answered 

17 for us. The AEC hasn't answered it. The Joint Co ee 

18 on Atomic Energy in the Congress hasn't answered it, We 

19 have this constant interchange of disagreement, 

20 

ale 
252 

24
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I At the same time we are going ahead with installations 

that might prove very serious and very dangerous for us in the 

'fun tue 14hzts Why I am heroe0 to raise the question, xf somebo, 

4 can give us a definitive answer and conclusion, thank God, I0d 

6 I knwo that you people would like to of fez lots of 

7 evidence and dactmentatien to convince me that this plant is 

8 afe o X wouldn't be able to uderstand it, m. amineg. z 

9 just want an answer to the question.  

10 CHREMN JEiSCE*- Congressman DMI. if you will 

exuse me, if I may say with humility, x certainly think you 

ohould be plimented for your close interest in this matter.  

I think the fact that you have followed some of these current 

events afecting atoic energy shbs you close intexest.  

5 m sure I speak for all the attoimeys here. Mf there is any

16 thing that any of the attorneys can present to you out of this 

17 case, they wilL be glad to do it to keep you informed about it, 

i8 and to also invite you back fer any further statement you would 

9 lik2e to make.  

20 cwRzsshz D Ahank you. You have been very 

21 eowdial 0 

2 CRIMAN JENSC x might say offhand that your 

23 assictant0 M Egan has reprecented you very well in your 

2 absence, but we would like to have youprsonally, too.  

25 CMGRESSM3N DOW it just happened I was free today&

H4Wt1
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Stic . Eaminer# and glad to come. I w'ould be glad to read or 

a receive any data that is within my level of scientific 

2 capabLlity 0 which isn't very high. I will be glad to receive 

I anythiag that will shed some light on thisp look into some

0 thing definitive that the American people can rely on.  

a CM N JEWSCHS And to which they are entitlede 

7 CmGMESSam DO. Yes" indeed they are.  

9 CCHOIGSSES DO. Iay good.  

(Applause.) 

M. ROIS 4No inasmuch as 1o xosenh~s spoken as 

a lawyr, technician, and xlm sure the Bard wants to have as 

M much of the record straight, I would like to add to his:;state

It ment, a couple of points in the nature of a limited statement 

15 on this question of radioactivity.  

CBAM%1% JESCH: Will you do that, and also cover-

7 Canggeesma ro M'. Eganl iU you are not too much in a hurry, 

to I would like you to hear the statement of Attorney Roiszmn, 

19 He is the gentleman that has had quite a bit to do with this 

P. m~aryland pooject, i am sure he vill give you infermation 

22 that might be interesting to you. i wish you can, a. Roisman, 

22 discuss the radioactivity statement to which the Congressman 

has referred, 

emmESSmm Dow: x will be glad to. X can"t stay 

too loug but I will stay a minute,
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Cn4N JESCH- He won't be too long, lem sure.  

lhank you0 Cagressman DcV.  

C0 SS N DTO: I'm glad to stay.  

4M. ROY-S.1 Ex. T.osten mentioned the NCRP and 

5 ICRP, .hich are two radiation protection councils. Part of 

6 what Chpy had done is to determine that the dosage to which 

7 the avrage ersen should be subjected during the course of 

8 the year--and I stress the use of the term "important that 't 

9 is semethiag like five res and they take into account a cer

10 tain aount of background radiation that we are all subjected 

1 to,, medical sources, and radiation that we might get from 

T2, surc e such as muclear plants Eroa that computations have 

1T been mzde that the amount of radloactivity that you should 

11 ge% f a plant ouch as a nuclear p a plant should be 

15 scething like 0.5 res, or, in other words, one-tenth of the 

116 aaual dosage. Then there has been some dispute among those 

17 organi2ations and seme disputes between the AEC and other 

N organizations as to whether the figure should be 0.5o i 

19 other uOrds 500 millirems or 170 milliems.  

20 There is a body of expert opinion in the country 

1 that axgued that the figure should be 170 millirems instead 

22 of the 500 millirems which the AEC has used traditionally.  

23 M addition, those figures are average figures.  

They donot take account of unusual existence of background 

radioactivity in a special area
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As the Chairman knows, we discovered in Vermont that 

there is a portion of the State of New hampshfre that has an 

3 unusually high amount of background radioactivity.  

4 CI .CDU JETSCEX: You kn0i what that was.  

5 .M. ROISMZOT What the amount of radioactivity was? 

CIMMWN JENSCE.- M New Eampshire, in Grafton.  

7 MR. ROISFA. You kne. z wasn't going to travel 

there.o 

CHAMOM JMSCH: 7 think this is something0 but it 

10 it something like 400 rems. There is some water level in 

S Grafton, Hampshire, that the iMternational Committee on 

12 Radiation protection will convene immediately as seen as they 

heat that. kmybe they have cast ion constitutions. They are 

all living up there.  

is will you prcceed, please? 

16 M R0ISFAN- Of course, those factors differ.o ne 

17 of the points that has been made by not only by Dr. Sternglass 

is but ms. Gofman and Tamplin who had been concerned with this 

19 problem is that you need to make scae analysis of the special 

20 environment in which the plant might exist to find out whether 

21 the total dosages of the people in the area might exceed the 

22 five rem figure in the course of the year due to the exposures, 

29 outdated equipmento it might increase what the medica~l dosage 

?A might nomally be expected in that area.  

25 1 zn addition, certain segments of the population are

2222"
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suscepti.le to the radioactivity than others,, There is some 

evidence that has been compiled by scientists in Mgland to 

sugest that the ehilchen are mcee susceptible to these radio= 

active dozes than adults. That seems to be particuiarly 

asseciated with the thyroid of children.  

Studies have been dene to shw that the same &cage 

level of childzen my wodacd a maxe adverse effect thanr that 

desage level would be if it were received by an adult.
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In addition, pregnant mothers particularly 

2 during the first trimester, are more susceptible to danage 

3 to the fetus as a result of radioactive exposure than 

4 are other members of the population., So that the average.  

5 figu-tes that we often talk about are assumed for the 

6 perfect average man and doesn't even include the average 

7 woman .  

0 And that is an important qualification to the 

.3 statement about the safety of proposed radioactivity levels, 

TO Most significant these, I think, particularly in mind with 

11 9what CongressmaP Dov said about concerns with the-Agency, 

1.2 and I like to believe that as the Chairman has referred to, 

BoC, that is before Calvert Cliffs represented maybe 

14 a different comwission with a different attitude on some 

15 of these matters than the pOpt-Calvert Cliffs conuisson, 

is ir, that after many years of argument from doctors like 

17 Sternglass and Gofman and Tamplint, that the radioactivity 

level that the Atomi.c Energy Coumission had authorized 

19 was too high, The Atomic Energy Commission itself bas 

20 aow proposed to cut that radioactive level by 100 and 

2! reduce it to one percent of the proposed levels,, which 

22 on the one hand is encouraging to know that we are moving 

23 in the direction of lower doses and on the other hand 

24 is in the minds of many people confirmation that doctors 

25 Gofrman and Tamplin and Sternglass maybe had something
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right along, because we know the AEC wouldn't require an 

2 idle act of reducing radioactive releases to these one 

a percent levels.  

kid it"s my understanding that the levels that 

are being proposed are levels -hich the Indian Point No. I 

plant has not always met, although I believe the Applicant 

7 is convinced that it's capable of meeting it with certain 

a types of administrative controls But even at the one 

9 pLrcent level it's been my understanding that some tecinical 

10 people have found that that level isn't necessarily a 

reliable level because the releases from the plant have 

%2 to be translated into doses to people, and making the 

13 translation depends upon using things such as biological.  

1,4 concentration factors, which are ways in which we trace 

15 the ra.ioactI.vity as it moves from the plant through, the 

16 var iOus animals or plants in the environment, through 

17 the food chain, and eventually to man.  

I8 Assumptions are made as to what the biological 

19 concentration factors will be, and based upon those 

20 assumptions it's assumed that if you release X amount 

21 of radioactivity at the plant no person is going to 

22 receive mare than Y amount of dose from I.t.  

23 But there is a lot of doubt in the biological 

24 concentration factors, and as a hedge against that the 

25 AEC requires a very extensive monitoring program by which
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there is a doublecheck on the biological concentration 

2 factor to see whether in fact you are getting doses that 

3 are higher than tyere predicted., 

4 A flaws I think, in that whole analysis is 

5 that the monitoring occurs every place but, if you wills 

6 the target animal. They are not monitoring people. We 

7 I doni't know whether in fact slipping ithro*gI all of the 

a monitoring there still isn't an excessive dosage to 

indi'viduals 

10 I take it that the statistics that Dr, Sternglass 

11 has attempted to compile in several plants are one way 

12 of attempting to examaine the target animaLs, 4nd 1 imagine 

is that we could argue about wheher there wouldn't be better 

14 or more preferble ways to go about doing that sort of 

1 statistic, but it's directed at what we are all concerned 

le with, which is people.  

17 But finally, I think this is the most important 

is point that Mr. Trosten didn't mention , and that is that 

19 the .C,,RoP,, and the I.CR.P. and as far as. I understand 

2.0 it the responsible members of the Atomic Energy Commission 

21 and really the entire radiological technical field, that 

22 there is no clearcut conclusive evidence that there is a 

23 safe lower level of radioactivity, a level below uhich 

24 we can safely expose the publi , They believe that they 

11, have no evidence that there is a level that is now being



2227 

1 used that is high enough to be dangerous but it's kind of 

2 a question of burden of proof. Is the public entitled 

3 to be exposed to radiation only after it's been proven 

4 that it's clearly safe or are they to be exposed to it 

5 until it's proven that it'3s clearly dangerous? And I 

6 think it's at that point that brs. Sternglass and Gofian 

7 and Tamplin and people such as the Con Ed and the 

a responsible people at the Atomic Energy Comiission differ, 

5 That's a deep, important, philosophic difference that 

exists but it s an iro'rtant one to keep in mind. that 
1 all the returns arenot n yeto 93e doi't kOw conclsively 

12 what the effects of this radioactivity is on people, and 

is of course some of them are potential genetic .effects, 

4 which means that you. can even pick it up in a single 

is generation .or within a single group of people.  

16 1 think that that's why there has been such a 

17 controversy about this issue.. B 0. Sternglass maybe is 

is the man who has been out in front and taken the most heat 

is on the issue. I guess that'3s because his figures , if they 

20 are correct, are the most startling, and despite, I know 

2 and am aware, of extensive criticism of his position by 

22 other reponsble scientific people, it shouldn't becloud 

23 the fact that the issue is still very serious. It's still 

24 very much in doubt, enough in doubt that even the Comission 

25 is now acting to reduce radioactivity levels by 100 times
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I what they had been before.  

2 MR TROSTEN: Mr. Chairman may I make one 

3 other brief observation? 

4 CHAIR"MA JENSCH: Yes.  

5 What is the average release at Indian Point-I too, 

6 if you are going to speak? Do you know what they have 

7 there, what the average release is? 

B ~ MR. OSTEN: Mr,. Cahill can give you an 

9 approximation,., 

10 CEAIRAN JENSCH: Well I have in mind Mr, Roisman 

1 talked about the fact that there is some dispute whether 

12 it should be 500 millirems or 170 milliremso What has 

T3 been the release from Indian Point-i, do you know? 

14 M. CAH/ILL: Well, the 500 millirems is the 

is Atomic Energy Commission's regulatory limit. I believe the 

16 170 is the AEC's regulatory U-mit for large segments of 

17 the population.  

18 Now the Indian Point releases when converted 

19 to equivalent doses are for gaseous releases, the order 

20 of about one percent of what is allowed for gaseous 

21 releaseso On the liquid, the releases to the water 

22 environment, they have been average five or six percent 

23 over the life of the plant, And as Mr. Roisman mentioned, 

24 Con Edison is taldg steps, both administrative and 

ji physical steps, to permit the plant to do better than that,
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Recently, that is in the last few years or 

2 year or so ago, the Commission put forth a concept that 

3 radioactive releases from nuclear plants should be as 

D 4 low as practicable.  

5Now our company has followed that policy for 

G many years before this concept was promulgated and had 

7 taken steps to put additional purification systems into 

a Indian Point-l to,, in effect, achieve lowest practicable 

9 releases befc:.e any requirement was put forth by the 

10 Commission, 

11 Now this one percent that Mr. Roisman mentioned 

12 is a proposed definition of lowest practicable radiation 

I 1s releases that has been promulgated by the Commission.  

i4 But to summarize we have in the past averaged releases 

15 that are only small percentages of the so-called part 

is twenty limits.  

17 

20 

23 

2a2 

23
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I CE~nMN JMTS#H.: will you proeed.  

2 You are aware that Congressman Dcar is graciously 

3 sitting here aind he said he would sit for a short statement..  

4 Na' TROSTEN.- Yes~. I will endeavor to make this 

5 very short.  

There has been a scientific disagreement going on 

7 for several years navy as the Ctmgreessnan has dbserved , 

8 just a footnote to the discus-Sion thatiwe'e had this a-fter

9 noon, this mighrt be wothwqhile,. im the fact that the NCRB 

so recently conceluded a year,,' long study of the istandards that 

had previously been in effect and concluded. as the result of, 
1. this lengthy study that the standards previouzly *9romu-1gated 

13 were essentially satisfactry.  

14 Another matter of.6ignificance, x think., from the 

M cong esman's point of view, of course,~ is under the recent 

16 rearganization of establishing the envAxonmontal protection 

17 agency that the responsibility for setting the ambient 

is radiation standards is now resting in EiPA with the Atomic 

20 of the Cowmiss ion standards in general cco~pliance vith the 

21 standards set by EPA 

22 So there will be an independent check made as the 

3 reul of this reorganization.  

CHRM4aiZ aEMSCH*- Thank you very much Congressman 

25 DWfor staying. We are glad to note your presence and hope

2230



you will come back again.  

CCEGRESSYAN DMI: DWo Examiner0 just let me say that 

3 I want to thank these gentlemen for their comments and if the 

4 sense of responsibility that they are manifesting here carries 

S over into the conclusions of your examination x think that we 

6 will be fitrther along on the track toward the objective0 

7 1 myself feel that I want to keep everybody's feet 
mulah ae 

a to the fire as/I can so that ultimately we will feel safe 

9 about points we 2have arrived at 0 and I hope it will be in the 

to near future..  

CFAMMzI' JEMSCH. I am sure that your concerns will 

12 be well noted by all parties, and we hope you will keep in

T3 formed of the progress of this case. I thank you for coming, 

4 congressman.  

15 CONESSp DOWN Thank you.  

16 x. ERnam Vd also like on behalf of the 

17 Regulatory Staff to congratulate Congressman D for shying 

is such an intense and continning interest in the Indian point 2 

19 plan on behalf not only of his constituents, but obiously on 

20 behalf of himself as well. And you may rest assured that we 

2 have been going at this hearing now for almost a year and that 

22 ever facet of the matters relating to the health and safety 

23 of -hhis plant certainly w'ill be considered by this Board.  

COWGRESSMIq DOW. Thank you. I am glad to hear that, 

25 Dx ,aminer.

223112Bt2
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Might I inquire who this gentleman is that made 

2 this statement about the Calvert Cliffs? 

s I C~SRIA N JaI.SCIRS! This is Mr Anthony Roisman0 the 

4 attorney for the appellant in the proceeding before the 

5 Court of Appeals of the District of Columbia that handed down 

6 a decision on July 23rd, I believe,, that has been heard around 

7. the world.  

8 CONGRESSFAR Dow: It's good we have him here.  

Now who is £., Roisman repiesenting here today? 

I CF mrAN J.nSC- He will speak to the title. I 

I seem to get these envixonmental Cafenze g' &e ccnfused.  

12 MR. ROISv%?: Congressman, in this proceeding t am 

'3 representing two organizations with regard to the matters 

of radiolegical safety. I represent the Citizen's Comittee 

5 for the Protectiy of the Envitement, which is an organiza

tion based in -this area, but with national interests, and 

7 with regard to the environmental matters i represent the 

18 Envi-onmental Defense Zund in this proceeding. We haven't 

1.9 gotten to the environmental matters yet, but we shall.  

20 CONGRESSMAN DOW: I thought x could understand your 

21 testimony better if I knew who you were representing. Thank 

22 you. It's been a great pleasure and thank you, fo Examiner.  

23 1CAY4MN JENSCH. We appreciate your coming.  

24 Are we back to further examination of Dw, o ore? 

25 Are you ready for further interrogation?
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mR ROISmx.- yes, inr chairman.  

c nWP ., JENSCfl Before we do, there has been a 

gentienan sitting here this mirning by the name of George 

Arcaro who had prepaced a written statement. I understand he 

has distributed it to all of the parties _He would like to 

have it incorporated as a limited appearance statement. is 

there any objection by te Applicant? 

.M, TROST,P- We have no objection to it being 

incorporated as a limited appearance statements 1.2r Chairman.  

CIA=4Aw JENSCug Regulatory Staff? 

H4R1 IMM1.: We have no objection, Djr,. Chairmano 

CERIPINA J -SCH: Environmental Defense Fund,, 

B, RO.ISDN. 14o objection, 

CMtUN JENSCHI Hudson River Fishermen's 

Association? 

DM, -CBETH: No objecticn4 

CUAMD'AAN UENSCH: Very well. Vhe statement of 

George Arcaro as presented here may be incorporated within 

the transcript as if zead and this constitutes a written 

stateament by limited appearance participants within the scope 

of the rules af the Commission.  

very well let us proceed.  

(Dociment follo s:)

2233
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CEMIRI N JENSCH: Mr. Moore has returned to the 

2 stand.  

3 MR. ACARO: Mr. Chairman, if you please, i didn't 

4 want simply to file it. I would like to have some response to 

5 the issues I raise.  

a CMMMM JMSCIE We!! maybe When we have had a chance 

7 to study it and the evidence may reflect your response and a 

a limited appearance person can fille his statement as you have 

9 done and we have noted it as the rules provide. Thank you for 

10 Lcig 

11 1. Moore is back on the stand. Are you ready to 

12 proceed0 mo ioisman? 

13 MR. ROXS.M\- Yes, .2r. charman.  

14 o I-oore 0 let me direct yo r.attention to Question 

I5 26° Mn that answer you indicated that there had initially been 

16 some difficulty or possible difficulty thought to exist by 

17 simulating blockage by -the use of flat plates and that the 

is idahbo ruclear corporation had simulated rod blockage by the 

ig use of tapered plates which shaaed roughly the same kinds of 

20 effects that had been shown with the flat plates, and your 

21 terems in effect verify the earlier tests done with flat plates 

22 f= blockage and . w.a wondering whether blockage as it actually 

23 occurs and a loss of coolant or simulated loss of coolant 

24 accident would in your. opinion be any different than blockage 

25 wbich is simulated either with the tapered plates or with flat
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1 plates. If not why not? 

aDM. M 40E: I feel the blockage to be expected under 

3 the loss of coolant conditions is described by the kinds of 

4 geemetr ies we saw in the multi-rod bursts and these would be 

5 qualified I think more as a tapered kind of a blockage than 

a flamt plate sharp-edged orifice type of blockage.  

7 So the tests peformed at idaho I think were more 

a representative. Me results showed, howevex, that this wasn't 

9 a significant consideration.  

10 rIR, RO-ISM*f k.aybe 1 am not seeing this, but 

1 are there any experiments that have been run to determine how 

12 fuel rods are actually cooled if there is a blockage in the 

S13 channel where the blockage is one that was actually created 

14 in the rod rather than one that was simulated with the use of 

15 a tapered or a straight plate? 

1 r MOOE.- To my kn1ledge 3 dont )now of any 

17 specific tests of rods which were deformed as burst rods and 

18 then the test made for eacho no.  

19 p-R. p.ois.: - gather Westinghouse has a number of 

20 these or had at one time a number of these rods around with 

21 bmsts and swelling in them as the result of the single rod 

2a zand the multi-roed tests that were done. Do you know why no 

2S3 tests were evr- done to see whether the fl .m of water would 

24 actually move around those rods in the way that the fla 

25 bl ckage analysis has been made?
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MR. MOOREg Well, the main concern is to get 

2 a representation of the heat generation within these 

3 'eds, to get appropriate heat transfer situations, and 

4 also to get good measurements of what the heat transfer 

3 effects are.  

6 So if you have got the kinds of geometry that 

7 obtain after a rod burst situation' it's difficult to 

a control and maintain the prescribed heat rates in the rods 

9 and get the right measurements so that you know what 

To you have got.  

I4. ROISM N: What about time to run coolant 

12 through the rods while you are bursting or swelling them? 

is Has any thought been given to doing that? 

14 MR1 MORE: No. We think the approach where 

is we were able to define,, separate and define the p-roblem 

was the one where we'd get better information on it, That's 

17 the main reason.  

is MR. ROISMiAN: The reason that I asked the 

19 question, not on your drawing on the board up there, but 

P0 I have seen the little pictures in the various documents, 

21 this Oak Ridge National Lab 3645 and the Westinghouse 

22 analyses, and one thing that struck me was the lack of 

3 uniformity in the way the rods acted, That is every one 

6 of them didn't bulge exactly the same way. Some ofthe 

25 bulges were fat in the middle and then they tapered off
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very quickly and others were tapered much greater than 

that, And it didn't appear from any of the tests that 

3 there was any standard, that they could always say, 

4 "Well, this rod will always break this way and that rod 

will always break some other way," and I am wondering 

6 as to whether or not the tests of coolant flow, if they 

7 are taken using simulated blockage with these tapered 

8 plates or with the straight plates how that is able 

9 to accurately determine what the flowage is going to beY 

given that there is such an ir egularity in the way 

that the rods do swell and burst.  

M MOORE: Well, I think you can look at it 

13 as being -- Looking at two kinds of extremes. The 

10 plate, flat plate wituation w here you have very abrupt 

is changes in flow area may be represented above a very shaip 

16 burst situation. That's the test we performed and the 

17 test that was performed by Idaho Nuclear had a tapered 

I8 situation without any abrupt changes in flow area, which 

to were represented above the more gtadual bursting or 

20 swelling situation that we see.  

M The interesting results were that it really 

12 didn't make much difference with either of those extremes 

2 and they were two different extremes. So that the 

conclusion was the exact geometry of the reduction of 

2 flow area per se was really not critical,, And on that



13-B-m- 3 

7 

T7 

20 

1 

22 

25

2238 

basis you don't get concerned about the exact representation 

of these geometries.  

Remember also that all of these tests that I 

referring to~, the Idaho test and our test. indicated that 

heat transfer was approved with flow blockage for which 

no credit was taken. It wasn't as if we had an adverse 

effect here and really had to figure out whether we could 

be even worse off. In both cases the results showed an 

improved heat transfer situation,.  

M~'R. ROISN: But those were all in cases 

where at least one channel was open for the rod to be 

cooled through, isn't that correct? 

MR. HOOFRE: As has been observed in all of the 

flow blockage tests that I am familiar with.  

MR ROISNA.N: I think my concern really was that 

flat plates versus gradually tapered plates, like what 

you had objected to and I had asked you a question with 

only an either/or in it and there was yet a third case.  

I'm concerned about lumpy, irregular, unpredictable kind 

of blockages such as the kind that the swelling and 

bursting tests have shown are the way the rods will in 

fact deform.  

But I gather that your testimony is that a check 

of how the coolant will operate for rods with those types 

of swelling and bursting han' been done. What had been
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1 done is one set of tests with the tapered blockage and 

2 another with the flat plate, and those are the only kind 

3 that you are aware of.  

SMR MOORE: That's correct. But again with 

5 both of those extreme cases there were still beneficial 

6 effects so that if the results had come out in a way 

7 that the taper had been a penalty and the flat plate had 

8 been of benefit, then I think we would have had a more 

9 difficult problem. And the real question as to how should 

50 we simulate the actual situation. But that did hot become 

11 the case, because the general effect was the same with 

V2 totally different geometries.  

1$ MR ROISNMN: Let's follow that for a second.  

14 You are saying that you took into effect two ends of the 

15 spectrum; both of them showed favorable results let's say 

T6 low on the scale, and neither of them were high and from 

17 that you assume that noplace in between would the result 

i1 be high.  

19 MR MOORE: Not exactly. I would say also by 

P0 looking at movies of what happened, looking at movies 

21 of the situations and the flow we found out that the large 

22 water droplets were being broken up in both cases and 

2S this atomization effect was the kind of thing that was 

P giving me the benefit of heat transfer.  

23 And you fully expect to get that atomization
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effect in most geometries as well.  

MR. ROISHMN: Maybe you can explain to me a 

little bit about what causes the atomization to take place 

where there is blockage that doesn't cause it to take 

place when you have just got normal open channels.  

MR. MOORE: It's the change in the flow area 

itself which tends to break up the drops by changes in 

accelerations pressure drop, so forth.  

MR. ROISMAN: Do you mean that in a given channel 

as the water moves up between the rods if the water is 

impeded in its flow so that it has to flow around some other 

wayq that that change in direction is what tends to break 

up the water? 

MR. MOORE: That's part of it, when you change 

direction.  

MR. ROISNMAi: And what if the water didn~t 

get by the channel at all? In other words, it either 

didn't enter the channel in the first place because of 

blockage in the channel or entered the channel and then 

it just sort of got jammed up in there and it had to go 

out and to a different rod altogether? Would you have the 

same effect? 

MRo MOORE: Yes. I believe there were some of 

these FLECHT tests we performed have a few channels which 

were completely blocked 100 percent with adjacent channels
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which weren't fully blocked and so there was this kiid of 

a flow bypassing, and the water was broken and good heat 

transfer was observed even downstream of the fullyblocked 

area. This was a small channel. A number of channels, 

I forget the number, were fully blocked. That was seen, 

MR. ROISMAN: And when you say dowmstream of 

the blocked channel, in other words you mean above the 

blockage? 

MR. MOORE: Above the blockage, 

MR. ROISMAN: What was transferring the heat 

out of that channel? 

MR. MOORE: Just the turbulence and the steam 

water that was coming around the blockage and then coming 

back in do%nstream was sufficient to carry the heat away.
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1 MR.o ROSMAN- Tn question--well, let me wait and 

2 look at the transcript on that. I am not sure that I under

3 stand your answer.  

I Question 37, 1 think you testified there tith a peak 

5 clad temperature of 1500 degrees Fahrenheit less than twenty

6 five pZr cent of the rods Would experience distortiono What 

7 kind of distortion were you talkir.g about there? 

8 MR. NoE That -less than tweaty-five pe cent of 

9 the rods would in fact burst.  

R.o ROSMANo What about swell but not burst? 

21 Ml. MOCRE: You could get some swelling. I don't 

2 have a number for percentage of them swelling in that case.  

TS3 Im RXS afNo Swelling, going back again, to the 

Id flo blockage question0 swelling is worst than bursting for 

15 that purpose, at least if the swelling occurs over a long 

i6 period.  

17 M, NOME- I guess not necessarily. You can get 

I8 swelling configuration which are worse than bursting and 

T9 vice versa.  

20 mvD. ROJSra Just to pin a figure down, what per

21 centage of rods will burst if their temperature reaches 

22 2300 degrees Fahrenheit? 

23 M. MOCES Any rod that reaches 2300 degrees 

24 Fahrenheit bursts.  

25 12 ROISPIN.- And is there some place in the
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submissions by the Applicant that you could direct me to that 

2 indicates what percentage of fuel rods are at specific 

3 temperatures follcuing the double-ended pipe break. cold 

leg? 

I L 4OQRE I don"t believe so. That's an out

standing item I have from this morning to find that rod 

7 census. I don't know if it's in the file documents or other

wise. I oW we have the figures. I will have it tmorrcw.  

DM Rolswaw Okay mr. Chairmzn 0 that's all i have 

f0 few M. Moore at this time. I would like to ask Vr. Wiesemann 

a couple of questions about his answer on Question 36.  

12 CERMDM% JMSCH.: Proceed.  

3. % Ioore,, you are temporarily excused, subject to 

call for further examination.  

5 1 TROSTMI. Before Dro Wiesemann commences his 

N6 response, I would just like to have the record show that in 

17 response to a question that was raised by Mr. Roisman this 

is morning concerning the points of contact of the rods with the 

o grid, that we have shown Mr.4° Roisman a photograph of the 

20 grid which appears in the FSAR 3.2.3-10, which i understand 

21 to be responsive to his question.  

C22CRI mN JWSCH: Very well. we may proceed.  

23 MR ROISMANS Yes, Y. Chairman.  

FM. TRGSTEW- -. Wiesemann, Ouestion 36 had to do 

25 .;ith the predicted level of radioactivity 2leased from the rods
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We were comparing the results of the Oak Ridge National Lab 

S4635 test with the predicted levels for this plant and I 

believe that you testified that what was actually released in 

4 the Cak Ridge test was substantially less than what had been 

5 established and predicted for this plant. Can you tell me 

6 what effect the fact that the mk Ridge National LAb used a 

7 rod with only thirdy days of pC~er activity in it would have 

a had upon the amount of activity released from the rod? 

M. D90.R2O That 'would have affected the inventories 

10 available for disposition of any kind. in other words , the 

total amount of radioactivity. Heaever, my cemparison was 

based upon cmparing the percentage or the amount released 

Sc mpared to the total that was there.  

m other words o for example, af the total iodine 

1s releases there was about .2 per cent of the inventory that 

16 was actually in the rod was released. You compare this to 

11 fifty per cent that is assumed to be released0 this is the 

i8 nm-dber prior to making any assumptions on plate-out , which 

19 gives you the factor of a hundred difference.  

20 mn other words , the only effect that we normalize, 

i I should say normalize to the total amount of activity that 

22 was in the rod.  

23 So that in Idian Point we are taking fifty per 

24 cent of everything that's in the rod as far as the iodine& 

25 total iodine is concerned , and fifty per cent with the total
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I inventory, which is a much bigger inventory* we recognize, and 

2this is cempared to about .2 per cent of the total inventory 

S that was in the rod in the Oak Ridge tests.  

If we had applied the same percentage that was 

s observed in the Oak Ridge tests to the indian Point situation 

r we would have resulted in doses that were approximately a 

7 factor of a hundred lwer.  

8 DRP. ROxSmz.- is the amount of activity, is the 

9 percentage of activity released in any way depending upon how 

N@ old the rod is, hcv long it 0 s been in the reactor? 

M . 2OGE- That shouldn't affect the ptrcentage, 

2 the percentage release, if one assumes that the transient 

1 that oecurzed slnates reasonably well the expected loss of 

T coolant accident situation with the temperatures of the rods 

is which would affect the transport of activity that one would 

To expect the appropriate results.  

M other woods, the fraction that came out would be 

s representative of the fraction you'd expect to come out, 

i regardless of the inventory.  

20 M ROISr-: Does the point at which the rod bursts-

21 1 don't mean the point in time, physical location on the rod-

22 does that affect the amount of radioactivity that would be 

23 released from the rod? For instance, if it burst at the bottom 

4 .end or at the top end or, you kno some place along the line? 

2 1-M DIME.- I tould not expect that to have a
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1 ignificant effect. i the analysis we assume that all of the 

2 ctivity that"s in the gap, for example, in other words, if you 

3 look at what vould be expected to be actually released from 

A these few rods, recognizing as we have been discussing here 

5 that the upper limit of clad damage is the rupture of the cladd

6 ingo and that the temperature transient of the reactor itself 

7 turned around relatively quickly, that essentially all of the 

8 activity released is that activity which is stored in the space 

9 between the metallic cladding of the fuel and the fuel pellets 

io themselves.  

o o3 in our assumption where we use gap activity for 

a basis of calculating the exposure 0 we simply assume that all 

is the activity that's in the gap is released. Ewevex, in the 

1, actual situation one would expect some of that activity to 

5 remain within the fuel rod, just simply because of the fact 

n6 that all of the gases that are in the rod are not expelled when 

17 the rod comes to equilibrim with the surrounding atmosphere.  

1.0 MCM in the case of the other types of assumptions 

19 that are analyzed we go far beyond that, taking into account 

20 releases that are way beyond the amount that would be contained 

2 in the gaps, and which is a sense is a very conservative thing.  

22 x think te discussed that at an earlier session of 

23 the hearingabout the conservative nature of those assumptions.  

24 M. ROISHi Well, in terms of the amount of 

295 activity that comes out of the rod will it be affected by the
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amount of pressure that builds up in the rod before the rod 

actually bursts? M other words, if it builds up to a 

higher pressure before it bursts will more activity come out 

6 of the rod than would happen if it burst with a lower internal 

5 pressure? 

29R. 2CCM E. X guess the way I would put it is that 

7 as the pressure, initial pressure was assumed to be loer the 

a amount of activity, the amount by which our assumed activity 

a would be conservative would become larger and larger.  

TO For example, if you took an extreme situation, 

1 assumed that the pressure inside the fuel rod, just for a 

T2 hypothetical situation, was at the same pressure that the 

3 reactor was going to come to ultimately in transient, that 

there woeuld be no release of the activity other than by 

15 simple diffusion, because there would be no pressure grading 

16 to distribute this..  

U well 0 as you raise the pressure in the rod higher 

To and higher the fraction of fission gases that will be expected 

i9 to remain within the rod gets to be smaller and smaller and 

20 it approaches the least conservative assumption that was used 

21 in the analyses of the off-site consequences of this accident 

22 for the Madian Point plant.  

n MR ROSYAZ o That's all the questions I have at 

F4 this time, =o Chairman. Unless we have scmething else to 

1 take up, I would assume that the staff has questions, z would
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1 just as soon sr this transcript and then do further cross

2 examination, particularly of or, Moore, tomorrow.  

3 CHRn% N JENSCR: Coas the Staff have any questions? 

s 1 MRo I4N . Not -t this time, Mr. Chairman.  

5 CHAIMR1N JENSC: Hudson River Fishemi1n's 

6 Association? 

7 MR. MCBE'H: Wo.  

8 CH&IRMN JEWSCH: Any redirect? 

9 M. TROSTFi: Not at this time, mr. Chairman.  

10 CHAMM-N JEWSCH: Wellq let us consider. What if 

11 we can take a recess at this time to reconvene here at 340 

12 and we will have a chance incidentally in this recess to 

read mr. Arcaro's statement and maybe the Board would desire 

14 to submit some questions to the parties for their considera

15 tien of this regard? At this time we will recess to re

16 convene im this room at 3:40.  

17 (Recess,.,) 
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CHAIRMAN JENSCH. Please come to order, Mr.  

Briggs has some matters he would like to discuss with 

the parties, 

MR. BRIGGS: Mr. Arcaro provided us with a 

statement in the nature of a limifited appearance. Mr. Arcaro, 

I would like to say at the beginning, I recognize that 

the nuclear reactor business can be a very difficult one 

for people who aren't close to it. We make a vocabulary 

all our own, We have terms that seem that only we 

understand sometimes, and we sometimes don't understand 

those very well. So I was rather concerned in reading 

the statement that you have here that there are some things 

that aren't very well understood, and I'd like to ask that 

the Staff Counsel and the Staff witnesses that we have 

here, and maybe with some help from others, try to explain 

some of the differences.  

The first one that I refer to here is the concern 

that a loss of coolant failure can lead to a meltdown of 

the nuclear fuel which is certainly true, and in turn 

to a devastating nuclear explosikn 

Could someone from the Staff comment on this, 

please? Is it possible for a meltdown of the fuel in 

this reactor to lead to a nuclear explosion? 

MR. KNIEL: My name is Karl Knielb Well, a 

meltdown from this reactor, to my knowledge, can't create
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1 a critical mass so you can't have a nuclear explosion.  

2 MR, BRIGGS: Are there reactors in which this 

3 could happen? 

4 MR. KNIEL: There aren't any water-cooled 

5 power reactors proposed where this could happen. There 

6 is some potential for it happening in a fast breeder type 

7 of reactor,, 

8 MR. BRIGGS: Have you read the statement? Have 

9 you had an opportunity to read it? 

0 MR. KNIEL: Yes, I did read the statement,.  

it MR. -&RIGGS; It talks about Dr. Teller's 

12 speech and about fast breeder reactors. In the context 

13$ of what you are saying, is there a possibility in a 

typical . bst Wr'eeder reactor for a meltdown to lead to 

15 a nuclear explosion? 

6 4R. KIEL. I'd like to stick with my previous 

17 statement, that to the effect that there is some potential 

18 for it in a fast breeder reaction. I don't care to add 

19 to that because I'm not particularly versed on the latest 

20 developments in the fast breeder field.  

21 DR.o BRIGGS: You say that there is not that 

22 potential in a water-cooled reactor; is that right? 

23 MR. I(NIEL: That's correct.  

be MR, BRIGGS: Is there some fundamental difference 

25 between the two that should make it different in potential?
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I HRo KRIEL: Yes,. The main difference between 

2 the two is the fast breeder uses a highly enriched 

3 uranium 235 fuel or a plutonium 239 fuel. So that you 

4 have a highly enriched core consisting, to a large extent, 

0 of fissile material. In a water-cooled reactor you have 

6 a very low enriched fuel,, So that the amount of fisnile 

7 material is much less., 

There is too much natural poison in the mi:-:ture 

to create a critical mass. it is too low on density, 

10 MR. BRIGGS- If there is no concern about a 

11 nuclear explosion from a meltdown,. what is the major 

12 concern about a meltdown? 

13 MR, KNIEL: The major concern from a meltdown, 

14 will be the potential release of all the fission products 

i5 that have been generated in the reactor during its 

16 previous operation prior to meltdown.  

17 MR. BRIGGS: Then there was one other point here 

is at the very end. It says, "After this article was 

19 written, the AEC reversed itself and today we learned it 

20 granted a temporary permit to operate plant No,, L" , 

21 Could you tell us something about the restrictions 

22 on the operation of plant No. 2 that are contained in this 

23 permit? 

MR. IMRMAN: Mr. Er.71gs, the permit or operating 

g5 license which was issued to Consolidated Edison as
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1 authorized by this Atomic Safety and Licensing Board, 

I 2 was for fuel loading and subcritical testing. At no time 

3 under the license which was issued, is the plant to go 

1 critical.  

5 MRo BRIGGS: If it doesn't go critical, what 

6 about the radioactivity in it? 

7 MR. K : There is none, 

8 MR. BRIGGS: No fission production? 

9 MR. KARMAN: There are none.  

10 MR. BRIGGS: Mr, Arcaro, do you understand then 

1 that the Staff at least believes that there can be no 

12 nuclear explosion in a meltdown of a plant like this? 

is Can you accept that? 

14 MR. ARCARO: I heard the testimony on Mr. Kniel.  

15 I would only like to ask him that in the Fermi reactor 

16 there was not plutonium fuel in a meltdown,, Would he 

17 like to explain that? 

18 MR. KNIEL: In the Fermi reactor, it is a fast 

19 breeder type of reactor. It didn't have a meltdown of 

20 the core. There was some melting of one fuel somewhere, 

21 as I recall. But that is a fast breeder reactor vhereas, 

22 I said, potentially there is some possibility of having 

23 a reassembly of material so that you could have an explosion.  

24 MR. ARCARO: It was a loading of U-235, though? 

25 MR. KNIEL: That is correct.
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IMR. ARCARO: Which is the same kind of fuel 

2 you are using here? 

3 MR KNIEL: But the enrichment was different.  

61Here the enrichment has a maxi of five percent. In a 

5 Fermi reactor the enrichment in the fuel is ninety-three 

6 percent, which is pretty close to the kind of thing that 

7 presumably is used in bombs,. You can't make a bomb with 

8 five percent enriched material, is what I am saying.  

9 M. ARCARO: May I ask further? 

10 CHAIRMAN JENSCH: Sure, go ahead, 

MR. ARCARO: In a meltdown, how can you tell, 

1 as Dr, Edward Teller says, where the flow will go, if 

TS you can predict it in exact fashion? How can you tell 

1G where it will flow and realize that a critical mass of 

15 U-235 is less than ten pounds or less than the size of 

16 two golf balls, that this kind of mass can explode? 

17 MR.XMIEL: I am not trying to say, in answer 

18 to your question at the moment, what happens to a fast 

is breeder type of reactor. What I am trying to say is that 

20 there is so much poisonous material that is poisonous 

21 to neutrons, and material in a lighter water reactor -

22 So even if you have a meltdown, you can't assemble it into 

23 a critical mass.  

24 CHAIUiM JENSCH: When you say light water reactor, 

25 you are talking about the kind at Indian Point?
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MR. KNIEL: That is correct.  

CHAIRMAN JENSCH: And that's all we really 

are concerned about in your statement, what is happening 

in Indian Point, A light water reactor doesn't have the 

fuel that permits it.o Dr., Teller is talking about an 

entirely different type of reactor, a different fuel., 

He conceives a different result.  

In any event, I don't think there is any 

disagreement, as I understand the Staff's statement, that 

a light water reactor cannot produce results that you are 

worried about. Do you have anything that concerns you 

further in that regard? 

While there is a pause and you are looking, I 

wonder if I could ask the Staff about this first part of 

Xr. Arcaros .statement He said there were six straight 

failures in atomic reactors to coolant cells in 

emergencies, called loss of coolant failures, I could 

ask Mr. Arcaro9 where did you get the information? Are 

you referring to the experimental tests that were undertaken 

at Idaho for the purpose of determining what would happen? 

They wanted to know what would happen, and these were 

experiments. Or is it your thought that something that 

has been licensed for power generation in this countr 

had this problem? 

MRo ARCARO: It was reported in the Standard Star
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of New Rochelle as being apparently six tests. As I sayq 

as a result of tests, not operating plants, that showed 

possible basic design defects in nuclear fuel reactors.  

They reported that on May 25th -

CHAIRMA JENSCH: The next paragraph was the one 

I was referring to, six straight failures in atomic 

reactors. As I understand it, there is no licensed 

atomic power generating facility that has had any failure 

to cool themselves, because it hadn't been an emergency, 

1o ARCARO: Did it fail to cool down? 

CHAIM JENSCH: No. They suspended operation 

with a partial meltdown of a subassembly. Is that correct? 

MR. KNIEL: Yes.  

VMX ARCARO: There are several cases out west.  

CHAILM& JTESCH: Where? 

I .o ARCARO: Give me a moment and I will look 

them up.  

CHAIMAN JENSCH: Please do, 

MR. ARCARO: These are hearings before the 

Atomic Energy Commission. I'm sorry It is apparently 

a joint committee of Atomic Energy, one of which they 

report the Fermi reactor failure to cool down.  

CHAIRMA\ JENSCH: They didn't even reach the 

point of cooling, did they, Mr. Kniel? 

MR. ARCARO: They tried to.
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I CHAIRMAN JENSCH: That's different.  

2 MRo KNIEL: What happened at the Fermi reactor, 

3 to my recollection, is that there was a partial meltdown 

6 of one fuel assembly, There was no release of activity, 

5 essentially no release of activity outside of environment.  

6 What activity was released was contained in the containment 

7 building, 

e MR. ARCARO: The whole testimony was that the 

0 coolant failed to flow because of a piece of cladding 

10 which fouled the flow of coolant in the Fermi reactor.  

9 MR. OIEL: That's true, there was some 

1 obstruction of coolant flow in one assembly 

M. ARMO: It was a loss of coolant failure, 

16 wasn .t it? 

5 _Ro KNIEL: No. It was a partial obstruction 

is of the coolant flow to one of the assemblies which resulted 

17 in a partial meltdown of the assembly.  

18 MR. ARCARO: A partial loss of coolant? 

is MR. KNIEL: Wo. a partial obstruction of flow.  

20 The obstruction was part of the reactor that came unglued 

21 in a lower plenum and obstructed the flow to one of the 

22 assemblies. As a result of the obstruction of flow, the 

23 flow was inadequate to keep that partikular assembly cool, 

24 So it was a partial melting in that assembly.  

25 CHAIMAN JENSCKCL But the rest of the plant was
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being cooled with respect to the core; is that correct? 

M.o WIEL. That's right.  

CHAIMAN JENSCH: And the reactor shut the whole 

thing down; is that correct? 

MR. D24EL: That' s right o 

CHAIMAN JENSCH: There is one other things if 

you are looking for some data. If you are referring, 

Mr. Arcaro, to some tests that were undertaken in Idaho 

at a laboratory, to find the coolant activity in an 

emergency, you can be sure that subject is going to get 

very thorough examination in this proceeding., We invite 

your attendance during the course of the evidence. Rather 
J4 

than take it from the New Rochelle paper or the Long Island 

Suin, whatever it is,, I think you will find the evidence 

here a little more specific and more directed to your real 

inquiries. Can you come and attend? 

MR ARCARO: I will be most glad to attend.  

dAIRK MJENSCH: I'm sure there isn't a single 

person in this proceeding or party in this proceeding that 

isn't going to be extremely interested in every bit of the 

evidence that will be developed about the laboratory tests 

as related to what it may or may not have a relationship 

to this proceeding, That is a matter that you will want 

to know about, anA we invite you to attend. If you can 

carry the word back to the New Rochelle paper from this
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hearing, it might be a little helpful in understanding that.  

Is there any other matter that you would like 

S to discuss, V Arcaro? 

4 MR. ARCARO: With respect to loss of coolant? 

5 CHAIRAN JENSCH: Loss of coolant will take up 

the rest of the hearing,, I wouldn't want to discuss it 

7 this afternoono 

V-AR..CARO: Other matters I would like to present 

9 further written material on.  

10 CHAIRMN JENSCH: We have your statement and 

we thank you for submitting it. We will see that it is 

12 made a part of the statement, 

H R. AFI AC-O Thank yc--, Mr. Chairman, and 

1 Mr. Briggs.  

15 CHAIRM0 JENSCH: At this time, if there is 

16 nothing further, and I hear no suggestion, let us recess 

17 and reconvene in this room tomorrow morning at nine o'clock, 

it (Hearing adjourned at four pom.) 
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