
¢' Cup. ' 

UNITED STATES ATOMIC ENERGY COMMISSION

IN THE MATTER OF:

tTU: .: t -. , L: ' }f 

Place 

Date - Pages.

DUPLICATION OR COPYING OF THIS TRANSCRIPT 
BY PHOTOGRAPHIC, ELECTROSTATIC OR OTHER 
FACSIMILE MEANS IS PROHIBITED BY THE ORDER 
FORM AGREEMENT

Telephone: 
(Code 202) 547-6222

- FEDERAL REPORTERS, INC.  

Official Reporters 

415 Second Street, N.E.  
Washington, D. C. 20002

NATION-WIDE COVERAGE 

r ,

3253810160 7 77 
PDR ADOCK 050002g~7 
T - PDR)



1288

UNITED STATES OF AMERICA 

ATOMIC ENERGY COMMISSION

1 

2 

3 

5 

6 

7 

8 

9 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25

Springvale Inn 
Croton-on-Hudson, N.Y.  

Thursday, July 15, 1971

pursuant 

BEFORE:

The above-entitled matter came on for hearing, 

to notice, at 9:30 a.m.

SA MUEL W. JENSCHO Esq., Chairman, 
Atomic Safety and Licensing Board.  

DR. JOHN C. GEYER, Member.  

MR. R. B. BRIGGS, Member.  

APPEARANCESa 

(As heretofore noted.) 

On behalf of the Atomic Energy Council of the 
State of New York: 

PETER L. RUPERT, Esq., BRUCE L. RTIN, Esq., 
112 State Street, Albany, New York, 12207

jrb2

In the Matter of: 

CONSOLIDATED EDISON COMPANY OF NEW YORK 
INC. Docket No.  

(Indian Point Station, Unit No. 2. : 50-247 

CCCCCCCCCC--- -- -- -- -- --------- CCCCC



WXTINESSES 

Gordon Burley 

Richard Grill 

John McAdoo 

Joseph Prestele 

William Cahill 

Norman Co Moseley 

Glenn Madsen

CONT 

DIRECT

E N T' S 

CPDSS REDIRECT RECROSS 

1297 

1307 

1351 

1385 

1399

EXAMINATXON BY THE BOARD 

1463 

1463

jrbl

1289



Tp 1 DB-1 I 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

i8 

19 

20 

21 

22 

23 

24 

b 25

1290

PROCEEDING S 

CHAIRMAN JENSCH: Please come to order. I believe 

last evening we i7ere still having interrogation of witness 

Kniel and witness Grill.  

Do you have any further questions of these witnesses, 

Mr.. Roisman? 

MR. GREENAWALT: Mr. Chairman, I am William Greena

walt, the Director of the Scarsdale Audubon Society and I have 

a very brief statement, a page and a third, wY-ich I would 

like to read on the basis of a limited appearance here on the, 

question of licensing.  

CHAIR4AN JENSCH: Is there any objection on the 

part of the Applicant? 

MR. TROSTEN: No objection.  

CHAIRMAN JENSCH: The regulatory staff? 

MR. KAPRMAN: No objection.  

CHAIR!MPAN JENSCH: The State of New York? 

MR. MARTIN: No objection.  

CHAIRMAN JENSCH: Citizens Committee for the 

Protection of the Environment? 

MR. ROISMAN: No objection.  

CHAIRMAN JENSCH: If you will hand your statement 

to the reporter, it will be incorporated in the record as if 

read.

MR. GREENAWALT: Thank you, sir.
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LIMITED APPEARA/CE OF WILLIAM S. GRIEENAWALT ON BEHALF 

OF THE SCARSDALE AUTAJBON SOCIETY, SCARSDALE, NEW YORK.  

3 Over a year ago I spoke out against the licensing of 

4 Indian Point Number 2. I said then that many people feared 

the potential dan TsL of exploive rupture and radiation leaks 

6 from a nuclear reactor near a populated area like Northern 

Westchester, and I demanded that Con Edison allow an indepen

dent study of these problems, and publicize widely the results.  

91 Con Edison representatives talked to me subsequently, 

10 assuring me that Con Edison itself and governmental bodies 

1 had made studies and had concluded that Indian Point Number 1 

12 was safe, and that Indian Point Number 2 would be. I said 

is these were unconvincing because they were not independent.  

14. In the last year independent data has emrged from 

is elsewhere, causing even enthusiastic bakcers of atomic power 

16 plants to reconsider, We have learned that the cooling system 

17 is not fail-safe and that an explosive rupture could result froi 

18 a nuclear "melt." We have learned that radiation does escape 

19 daily, in quantities larger than had been previously conceded.  

20 Projects elsewhere have been halted or scrapped while engineers 

21 and scientists plan new strategies to confront these dangers.  

22 I say it is presumptuous to be holding licensing hearings 

23 Con Edison should heed these independent reports, and should 

24 withdraw its requests until it can present to the public 

2-5 absolute assurance on these points,
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If Con Edison does persist without redesign and new 

assurances, I call for an examination of its internal memoranda 

and documents discussing in any way the hazards of radiation lez 

and nuclear explosion. I cannot believe these problems have 

been solved for Indian Point number 2, and I think the public 

is entitled to know whether the utility with a monopoly upon 

power in our area is as confident among its top executives as 

it is when it speaks to the public.  

On what we know now, I believe this license should be 

denied.
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MR. ROISMAN: Mr. Chairman, I believe I had 

2 completed the examination of Mr. McAdoo on the issue he was 
3 being examined on yesterday, and I now intend to cross

4 examine on the same issue, the design margin or conservatism, 

5 with respect to the staff witnesses. Mr. Yarman says he has 

a team.  

MR. KAR'IAN: I believe after discussing this 

with my technical staff, that Mr. Gordon BUrley will be the 

principal witness, and if he needs consultation, then the 

10 panel will help. But Mr. Burley will be willing to take the 

11 witness stand and we will try with one witness.  

12 MR. ROISMAIN: Fine, 

13 CHAIRMAN JENSCH: Before we proceed, as long as 

14 there has been an interruption, staff counsel indicated that 

15 some of his staff would not be avilable next week and we 

were anxious to have all witnesses present to the extent that 

07 we can accomplish matters. And if witnesses are needed, in 

18 relation to the several subject matters, we would like to 

19 see if an arrangement can be made for their presence.  

20 MR. KAPNN: The main problem will be with Mr.  

21 Burley, Mr. Chairman.  

22 CHAIP4AN JENSCH: All the others can be present? 

MR..WARN: Mr. Grill can be here on Tuesday. He 

2 4 has another engagement elsewhere starting Wednesday, I 

believe.
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DB-2 I CHAIRMAN JENSCH: What is the other engagement? 

2 MR. KARMAN: I believe Mr. Grill is going to 

3 Colorado, if I am not mistaken.  

4 MR. GRILL: Yes, sir, a Commission function in 

5 Colorado.  

6 CHAIRMAN JENSCH: Well, this is a Commission 

7 function, and maybe we will have to get some priorities. This 

8 case has been pending for sometime, and we have tried to 

9 indicate in communications prior to starting on July 13 that 

to we want to have all hands on deck, so we would be able to go 

forward. If some other Commission function has come up, 

j2 maybe we can help you rearrange your plans.  

13 MR. GRILL: Yes, sir. I am not required to be in 

14 Colorado Springs until, I mean Fort Collins, until Wednesday 

15 evening. So depending on the flight schedule, I could 

16 certainly be here Turesday and as much of Wednesday as the 

17 flight schedule would allow, if that would be convenient.  

CHAIRMAN JENSCH: What ie tbp' Fort Collins meeting 

19 you are attending? 

20 - MR. GRILL: It is a meeting with -- it is a school 

21 put on by the Westinghouse Environmental Engineering Division 

22 which I have been scheduled to attend for sometime.  

23 CHAIRMAN JtNSCH: Well, maybe you could miss a 

24 day or two. Thes chool goes on for a couple of weeks, as 

P 25 I understand it.
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MR. GRILL: Sir, it is just for the last two 

2 days. I attended the school last summer, this is a refresher 

3 course for persons who took the course last summer, for the 

4 final two days.  

5 CHAIRMAN JENSCH: Well, maybe they will have 

6 another refresher course.  

7 MR. GRILL: Yes, sir.  

8 MR. KARAN: Our problem with Mr. Burley may be a 

9 little more serious or impossible. Mr. BUrley is scheduled 

10 to enter the hospital on Sunday and if it is at all possible, 

he is going to be here all of this week, if we can finish 

12 with matters which would be deemed relevant to his expertise, 

13 we would certainly appreciate it.  

14 CHAIRMAN JENSCH: If we can't, we will try to 

Is5 * schedule a time at a later session of the hearings to accommo

16 date him.  

17 All of the other members of the staff can be here, is 

18 that correct? 

19 MR. KARMAN: Yes, sir.  

20 CHAIRMAN JENSCH: Very well, 

21, MR. TROSTEN: Mr. Chairman, at the conclusion of 

22 yesterday's session, the Board indicated that it would give 

23 consideration to any questions it might have to address to 

24 the parties. It appears that the only staff witness who 

25 may not be present next week is Mr. Burley, because of his 

I.i
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DB-1 I entering the hospital. I wanted to find out if the Board 

2 had any questions that it intended to raise with Mr. Burley, 

3 and if theses could be raised with him this week, so that we 

4 could conclude that portion of the hearing that would require 

5 Mr.. BUrley's presence.  

6 1 would also urge the Board to furnish the parties with 

7 any questions that it may have this week. The Applicant is 

8 prepared to remain in session as long as necessary this week 

9 to respond to the Board's questions. It understand that the 

10 Staff is available as long as necessary this week. And since 

11 this is a contnuous session of hearings, which has been 

d2 scheduled for sometime, it is the Applicant's view that all 

is parties should take ihatever steps are necessary to conclude 

4 this portion of the hearing during this two-week period.  

i5 I appreciate the Chairman's expressions just a few 

16 moments ago in this respect.  

17 CHAIRMLAN JENSCH: We will endeavor to keep that 

is matter in mind.  

19 Mr. BUrley, having been previously sworn, will you come 

20 forward please and assume the stand? 

21 Thereupon, 

22 GORDON BURLEY 

23 was called as a witness and having been previously duly sworn, 

24 was examined and testified further as follows:



1297

DB-4 1 CROSS-EXAMINATIO 

2 BY MR. ROISMAN: 

3 Q Mr.o B Urley, were you present yesterday during the 

4 discussion with Mr. McAdoo regarding the ternis "design margin" 

5 and "conservative"? 

6 A Yes, I was.  

7 Q Could you please indicate to me what the staff 

8 means when those terms are used? In other words, for what 

9 purpose are they used, and what is the meaning that you attach 

10 to them when they are used? 

11 A Well, the staff does not use the term "design 

12 margin." We do not design the plant, we do not design 

13 components of a plant. Therefore, it is a term that is us,! d 

14 only by the applicant, only by the vendor, and has really no 

15 meaning to the staff.  

16 Q You mean, in other words, when you see something 

17 submitted by the applicant and the words Odesign margin" 

18 appear, you just read "bleep, bleep"? 

19 A We consider the function of the system in terms 

20 of its design criteria. We do use the term "conservatism" and 

"factor of conservativism" and the two may overlap, if you 

22 will let me continue for a moment, please, because what the 

23 staff does is in the case of engineered safety features, 

24 design for fission product removal, to calculate the iodine 

25 removal or fission product removal on an entirely different
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inl I basis, different philosophy, namely, we look at a system in 

2 terms of what is the absolute minimum function that we can expect 

3 out of such a system. The design of a system gives you what 

4 would be called an average value.  

5 Therefore, the difference between the average value, 

6 the design value, and the value which we calculate is a margin 

7 of conservatis7,! a factor of conservatism.  

8 Q Well, now, if i understood Mr. McAdoo's testimony 

9 yesterday, he seemed to divide the terms into indicating that 

10 design margin was something that was built into the design of 

11 a particular component, in order to compensate for some 

imperfect knowledge regarding the performance of the component 

13 that conservative was used in order to deal with assumptions 

14 relating to the effects of various types of accidents asso

15 ciated with the reactor.  
16 And that here you might increase the consequences 

17 of the act, for instance, the TID-14844 figures, beyond what 

i8 statistics and so forth would show were valid, in order to 

19 get certain conservative values that would show "worst cases." 

20 And thus they related to two different kinds of things.  

21 Are you telling me the Staff uses them, sees these 

22 concepts as relating to both things, both accident assumptions 

23 and component performance? 

24 A We have certain criteria for accident assumptions.  

25 Those criteria are as stated in TID-14844. And we do not
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ln2 I deviate from those assumptions of fission product release and 

2 plate out.  

3 Therefore, w~e have a starting point on the basis of 

4 which we have to calculate what removal efficiency or effective 

5 ness is required for a particular system. And this is the 

6 minimum effectiveness which we are talking about here.  

7 There is a certain overlap here between design 

8 margin and a factor-of conservatism, of course, because as 

9 we use our factor of conservatism, it also essentially applies 

10 to unknowns in theoretical equations, uncertainties in the 

11 performance of certain components.  

12 Q In the use of the term "conservative," how do you 

13 use that term with reference to test results or with reference 

14 to -- or do you--or reference to performance results of the 

15 jparticular components? 
16 The Applicant comes to you, they say here are the 

17 components we are going to use, they give you a series of 

is tests they have run, either mathematical models or actual 

19 experiments.  

20 A In general the Staff has been perhaps overly con

21 1servative in this direction and what we have done is in most 

22 cases to take the most adverse results, even if they apply 

23 for circumstances which are -- I hate to use the term 

24. improbable.  

25 Q If I remember correctly, and I want to check this
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1n3 to be sure, but in the Staff analysis that was done of the 

2 Indian Point No. 3 reactor, the credit that the Staff gave or 

3 the effectivenes level that they figures for the filter systems 

4 in that plant was 5 percent efficiency.  

Is that correct? 

6 A That is not strictly correct. At the time of the 

Indian Point 3 hearing we indicated that a 5 percent efficiencl 

8 organic iodine removal efficiency0 to clarify that point, woulc 

9 be all that is required to bring that plant down to meet the 

10 requirements of 10 CFR 100.  

Q In other words0 you weren't 

12 A We were not at that time assigning a filtration 

13 efficiency to that system, no.  

14 Q Have you assigned an efficiency now to that system 

15 in the context of Indian Point No. 2? 

16 A Yes, we have. It is one of these what might be 

17 called overly conservative factors, namely, we are looking at 

is a single pass filtration efficiency for organic iodine 
removal 

of at least 10 percent.  

20 This is a value which, as Mr. McAdoo yesterday 

21 indicated, was obtained under the most adverse 
circumstances 

22 of a completely saturated filter0  This is something that we 

23 would not expect to happen and certainly not expect 
it to 

94 continue over the entire course of the accident.  

25 Q But the figure, if I understood from Mr. McAdoo's
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testimony yesterday, the figure of 10 percent efficiency for 

the filters, Zor the organic iodine removal, the test didn't 

show the effiency was only 10 percent, as I understand it, all 

ofthe tests run showed higher efficiencies than that.  

Is that correct? 

A Most tests have shown very much higher efficiency.  

There has been a series of tests at the Oak Ridge National 

Laboratory sponsored by Westinghouse which were reported in 

ORNLTM-27 - am not sure of the number -

Q That is all right.
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CHAIRMAN JENSCH: I think that would be helpful if 

2 you can get it, not necessarily now, but before you conclude.  

3 Excuse me, do you have it? 

4 MR. KARMAN: We will be able to get that, Mr.  

5 Chairman.  

6 -CHAIRMN JENSCHg All right.  

7 Will you proceed.  

8 BY MR. ROISMAN: 

Q Were you going to look for it? 

to A Do you want me to look for it now? It might help 

t in locating numbers.  

S2 Q All right. Why don't you go ahead.  

S3 CHAIRMAN JENSCH: As far as I am concerned, you can 

14 get it later -

MR. ROISMAN: He thinks it will help him with 

16 numbers, Mr. Chairman, 

17 CHAIRMAN JENSCHfl Can anybody on the staff help 

18 him find the paper or book? 

19 THE WITNESS: The report is OR&L-TM-2728, Trapping 

20 of Radioactive methyl Iodine from Flowing Steam-Air; Westing

2 house Test Series. This reported a number of different situa

22 tions, all at very high relative humiditiese and temperatures, 

23 approaching those and equaling those expected in the' contain

24 ment after the loss of coolant accident.  

25 In most of these organic iodine removal efficiencies
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were of the order of 70 to 90 percent, and sometimes even 

2 higher. There was one set of tests where the relative humidit 

3 was above 100 percent, namely, saturation of the charcoal 

4 beds, and we took the average values for upflow and downflow 

5 for those tests, because half the charcoal filters in this 

6 unit required air flow up and half down, and the average 

7 value for that particular case was somewhat in excess of 10 

8 percent.  

9 So that is the flooded condition we are talking 

0 about.  

V1 BY MR. ROISMAN: 

12 Q The test showed, you say, in excess of 10 percent.  

13 Roughly, how much in excess.  

14 A The average value was somewhere around 12 percent.  

15 Q About 12 percent? 

16 A Yes.  

17 Q Now is it you opinion that those tests represented 

i8 conditions which were credible, if I may use another one of 

19 these terms that they needed to be designed for -- I guess 

20 we will turn credible into a practical term here.  

21 A Let's put it this way, credible for a limited 

22 period of time perhaps. It is conceivable that certain 

23 portion ,sof the charcoal beds could flood for a limited 

?.4 period of time, yes.  

25 Q Can you give me a rough idea of what that time is?
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I A I am afraid that is out of my area.  

Q Are those figures available though, or is it just 

unknown how long they might flood or remain flooded? 

4 A Exact numerical values, I think, would be hard to 

5 come by. One can make estimates on the basis of continued 

6 air flow through those filter banks is going to clear out 

7 water and especially in the downflow mode, one can't maintain 

8 super-saturated conditions.  

Q I was wondering in terms of minutes or hours or 

10 days? 

A It is coneeivable that it could be of the order of 

minutes, tens of minutes, perhaps, but not much in excess 

of that.  

14 0 Then in selecting the 10 percent effectiveness 

is figure that you indicate has been selected now, would you say 

16 that it goes beyond the consequences of these test results, 

17 because that 10 percent remains? You gauge the efficiency of 

18 the filter 10 percent for an extended period of time? 

19 A That is correct.  

20 Q Why don't you merely use the 10 percent for the 

21 period of time that the tests demonstrate that 10 percent mighi 

22 be the effectiveness of the filter and then raise it as tests 

23 indicate the filters would begin to get dryer and more effec-, 

24 tive? 

25 A I think I indicated at the beginning that the staff

1304
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has probably been superconservative in evaluation of these 

2 engineered safety features.  

Q 1 am trying to understand why you did it? 

MR. KARMAN: Mr. Chairman, I believe the answer was 

5 responsive. I don't understand -- -when the witness says 

6 we were superconservative, I think that answers it. I don' 

7 know how much further we can go on -that.  

8 CHAIRMAN JENSCH: I think what the question is askin 

for is something that we do it because we do it, I think that 

10 is what his answer is so far. I think the question is, don't 

11 you have something, some factual basis, maybe, for it. 1 

12 mean 0 there isn't any facts in this. We have been getting 

13 some numbers, but maybe this is another one of those situation 

14 1 don't know.  

15 BY MR. ROISMAN: 

16 Q In other words, why were you superconservative to 

17 that figure? Why not eight percent? How about superconserva

18 tism to eight percent, or five percent; that would be more 

19 conservative.  

20 A We are talking about two different things. One is 

21 the set of numbers for which we have experimental data, and 

22 we consider these a so-called lower limit value. So there 

23 is no sense in going any lower than those, because these are 

p4 already as low as could conceivably be expected.  

25 The other part of your question is why do you
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continue to use the low end of the scale. And I think I 
2 have to repeat the same answer I gave before, we could have 
3 used a higher number for some of the period. However, for 
4 an internal recirculation filter system, as long as there 

5 is any efficiency per pass, the overall effectiveness is reallj 

6 not affected that much by the effectiveness per pass that 

7 you assign.  

8 Q I am still not -- I don't think we are getting 

9 anywhere. Let's try it again.  

10 You have some statistics in this report, this Oak 

11 Ridge report you indicated before that show that under 

12 some credible, but highly unlikely circumstances, there 

13 could be flooding of the filters and that the average perfor

14 mance of the filters down sweeps, up sweeps, and so 

15 forth, would be something in the neighborhood of 12 percent 

16 efficiency, that minutes or tens of minutes is probably the 

17 maximum duration, and there are things like the fact that the 

18 air passes through the filter and helps to remove the 

supersaturation from it. Nonetheless, for computing the two

20 hour dose of radioactivity that is released from the contain

21 ment in the event of a loss of coolant accident, you used a 

22 10 percent filter efficiency for the full two hour period.  

23 Now you told me that the statistics represent a 

24 lower limit, but those statistics, the lower limit that those 

25 statistics would indicate would be 12 percent and for less
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f than two hours. But you go to 10 percent for the full two 

2 hours. Now you say, you tell. me, well, that is being super

3 conservative.  

4 I am asking why would you be superconservative to 

5 10 percent, and if you can tell me, why not be superconserva

6 tive to one percent? How do you decide how superconservative 

7 you are going to be.  

8 A I have given you the answer that I think is applicab e.  

The experimental data for the worst conceivable case that 

10 we can envision is of the order of 10 to 12 percent; 

11 therefore one does not go below that figure. This is conserva

12 tismo 

13 MR. KARMAN: Mr. Chairman, Mr. Grill said that he 

14 might be able to add some information to this which would 

1 satisfy Mr. Roisman's question.  

16 Whereupon, 

17 RICHARD GRILL 

18 resumed the stand on behalf of the Regulatory Staff and, 

19 having been previously duly sworn, was examined and testified 

20 as follows: 

21 CROSS EXAMINATION 

22 BY MR. ROISMAN: 

23 THE WITNESS: If I may inject a note of clarificatioa, 

24 I think the basic answer to that, to your question, lies in 

25 both our regulations and the Staff's view of the kind of job
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I 
we are supposed to do with regulators.  

2 Part 100 says that "if any applicant believes that 
3 factors other than those set forth in the guide should be 

considered by the Commission, he will be expected to demon

5 strate the applicability and significance of such factors." 

6 In other words, that puts the Commission and the 

Division of Reactor licensing in the position of "being from 
8 Missouri" Our basic position is "show me." 

9 In other words, in fulfilling our primary task 
of protecting the public health and safety, we cannot be in 

the position of giving credit fr engineered safety features 

on assumptions or hunches or guesses. We have to be 

13 absolutely sure. And until we are shown clearly and completely 

14 and beyond all reasonable doubt that a factor, for example, 

higher than 10 percent could be used, then we simply don't giv 

16 that. And we have been accused by many of being, as Mr.  

17 Burley says, superconservative.  

28 My personal term is realistic conservative, until 

19 they show us that, beyond a reasonable doubt, that higher 

20 crddits can be given.  

21 As Dr. Burley has shown, the Oak Ridge data shows 

22 that the lower boundary is very conservatively 10 percent. But 

23 no hard, incontrovertible data for giving greater credits 
24 exists at the present time. So that is where we stand.  

25 Does that clarify or confuse you?
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0 A little of both, Mr. Grill.  

Let me pursue it with both of you simultaneously 

3 and maybe you can see what it is I am trying to find out 

about, First to you, Mr. Burley.  

Is it your statempent that superconservative means 

taking the lowest test result figure and going no lower than 

that? Is that what superconservative means? 

MR. BURLEY: For this particular instance. I 

wouldn't want to extend it to any other system.  

10 MR. ROISYAN:. Okay. For this particular instance, 

11 that is what that means.  

12 MR. BURLEY: To me, yes.  

S MR. ROISMAN: Did the test results show that there 

14 would be an efficiency of 10 percent of the filters at the 

is end of 90 minutes following the loss of coolant accident? 

16 MR. BURLEY: Did they? 

17 MR. ROISMAN: Did the. Are there test results, 

18 any test results that show that the efficiency of the charcoal 

19 filter for the removal of organiz iodine would be 10 percent 

20 for 90 minutes after? In other words, at the 90th minute, 

21 would the efficiency be 10 percent? 

22 MR. BURLEY: Only at the 90th minute or for the 

23 first 90 minutes? 

24 MR. ROISMAN: Take it for the first 90, if you 

25 prefer.
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MR. BURLEY: Not for the system as it stands, no.  

2 MR. ROISAN: Do you now have in the staff assump

3 tions a conclusion that for the first 90 minutes its effec

.9 tiveness will be 10 percent? In analyzing it, in coming up 

5 with your findings under TID 14844? 

6 MR. BURLEY: Yes, we do.  

MR. ROIS MN: How did you determine that it 

8 should be 10 percent for the first 90 minutes if there are 

9 no test results that go that low? 

MR. BURLEY: Again, we are taking the saturation 

11 condition which we consider a low bound, and we are not assign 

ing a time limit on the flooded conditions of the beds.  

V3 MR. ROISMAN: But 

MR. BURLEY: We are assuming the beds could be 

95 flooded from time zero to time infinity, and we would still 

926 get 10 percent removal efficiency and that will make the 

17 plant meet the criteria of 10 CPR 100.  

is MR. ROISMAN: And that is what you call being 

19 superconservative, correct? 

20 MR. BURLEY: In terms of keeping the efficiency as 

21 low as has been demonstrated to be possible, yes.  

22 MR. ROISMAN: But after some time before the 90th 

23 minute, there are no more test data that demonstrate the 

24 efficiency needs to be 10 percent? In other words, the test 

25 data show that somewhere around the 90th minute maybe it is

1310
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up to 15 or 20 percent; you are still being 10 percent 

conservative0 though? 

3 In other words, you are being more conservative 

4 than any test results would warrant? What I am trying to 

5 find out is why, why are you more conservative than any test 

6 results warrant, and then I will ask you why aren't you more 

7 conservative than the test results warrant for the first 

8 minute? 

MR. BURLEY: Now I am confused.  

10 CHAIRMAN JENSCH: Take one question at a time, 

11 please.  

12 MR. ROISMAN. Why are you more conservative in com

is puting the effectiveness of the filters for the first 90 

14 minutes following the loss of coolant accident than any 

is test results would warrant you being? 

16 MR. BURLEY: There are two parts to that question.  

17 One, we don't maintain that 10 percent efficiency 

18 just for the first 90 minutes. We are assuming 10 percent 

19 efficiency as long as those filters are in operation.  

20 MR. ADISMAN: Okay.  

21 MR. BURLEY: And second of all, again we could be 

22 taking a higher fractional value, but we don't really have a 

23 firm handle on what number might be applicable. It could be 

50 percent, it could be 90 percent. And as Mr. Grill very 

25 aptly put it, the applicant has to show us that flooding will
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I not occur continuously over the entire useful life of those 
2 charcoal filters.  

3 MR. ROISMAN: In other words0 it is not merely 

4 the presence of adverse tests resultst but also the presence 

5 of favorable test results; in short if they come into you 
6 and say well, we have run tests and we can't prove to you that 

7 will will not be flooded beyond 90 minutes, but we also 

8 have no tests in which the flooding lasted as long as 90 

9 minutes, you would say you have to come in and prove to us 
10 thatyou cannot be flooded beyond 90 minutes before we will 

11 raise the efficiency rate of this filter for the post-90 

12 minute situation. Is that it? 

is MR. BURLEY: Essentially, yes.  

14 MR. ROISMAN: Do you use that kind of aapproach 

is with regard to other test results that you get from the 

16 applicant in assessing the effectiveness of the safety systems 

17 on the plant, safety components? 

18 MR. BURLEY: My responsibility only includes evalua

19 tion of the fission product area, so I can't speak for any

20 thing other than that.  

21 MR. ROISMAN: All right. in the fission product 

22 area? 

23 MR. BURLEY: There are differences between systems.  

24 One can't evaluate spray systems the sam e way, for instance, 

25 because filter systems can be tested on a full sized scale

1312
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mockup. there is at present no plan, and it has not been done 

2 up to now0 of testing containment spray iodine removal 

3 systems on a full scale mockup. There have been scale tests 

4 So one has uncertain tests on the scale up factors which 

5 don't appear in the filter efficiency tests. So one has 

6 too different problems.  
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#3 1 MR. ROISMAN: How does that affect the determination 
inl 

2 that the Staff makes as to what effectiveness to give to the 

3 spray system? 

4 MR. BURLEY: Well, the effectiveness of the spray 

5 system is calculated on the basis of a theoretical model 

6 supported by experimental evidence on scale models. The scalir 

7 has been carried out at two different levels, one at about 

8 1,200 cubic foot containment, the other one on about a 30,000 

9 cubic foot containment. Those are the experimental data for 

io the spray effectiveness.  

11 And in addition to that, one has uncertainties as 

12 to what happens in the containment with respect to spray 

13 drop coalescence and like factors. So in the case of spray 

14 effectiveness calculations, it is primarily a matter of 

15 assigning uncertainties to the modeling behavior and scaleup.  

16 MR. ROISMAN: How do you compensate for those 

17 uncertainties? Would that be a place where we could agree 

I8 you use "conservative" assumptions oz conservative figures, 

19 or something; is that another place where the term conservativc 

20 would come in? 

21 MR. BURLEY: We'like to think of it as an application 

22 of conservatism, yes.  

23 MR. ROISMAN: When you do your conservatism, what 

24 gives you the boundaries? In other words, how do you -- how 

25 conservative is conservative enough?
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in2 0 MR. BURLEY: It is a moving target, because the 

2 degree of reliance one can put on a theoretical model is to 

3 some extent dependent on the number of experimental data points 

4 you have to check it against.  

5 And when the Staff developed its current version of 

6 the spray model, the number of experiments was fairly limited.  

7 We have now almost ten times as many experimental points and 

a the degree of reliance we can place on the theoretical model 

9 has increased tremendously.  

10 Do if one goes back to the early model which we 

if used to evaluate the Indian Point plant, one ascribes larger 

12 factors of conservatism to the individual terms in the 

13 theoretical equations than one might do at this point.  

14 MR. ROISMAN: Do we have a neat boundary for that in 

15 the sense that we talked about with regard to the filter system 

16 in the sense that the worst test result sets the lower boundary 

g7 or is there a fuzzier area? 

18 MR. BURLEY: This is a much fuzzier area. As 

19 Mr. McAdoo very ably explained yesterday, experts in the field 

20 may differ on this particular point. Each may be equally 

21 competent, but there are ways of looking at the same set of 

22 experiments and ascribing degrees of confidence to the same 

23 experiment that differ with the individual.  

24 MR. ROISMAN: Do you do what Mr. McAdoo suggested 

25 that they do at Westinghouse, do you take the most conservative,



1316

1n3 I or I should say the lowest value of the many people who are 

2 doing the evaluation, three or four men, or women working on 

3 it? 

4 MR. BURLEY: In the case of spray systems, it has 

5 been even more conservative than that. The Staff evaluation 

6 has introduced factors of conservatism which evaluate the sprays 

7 as if they were used with much larger drop sizes than one 

8 would normally expect, somewhat degraded flow, and other like 

9 conditions.  

to MR. ROIS MN: When you go below this, you are goinq 

11 not only below the lowest test result, but even below the 

12 lowest figure that a responsible expert, examining the test 

13 results might come up with in getting "very, very conservative." 

14 Is the basis for going to that lower level a matter 

15 really of the judgment of the people who are analyzing it? 

16 MR. BURLEY: It is purely a judgment, and it is 

17 also a judgment in the direction of safety.  

18 MR. ROISMAN: Yes, I understand. In other words, 

19 as long as you are moving toward safer things, it is not 

20 judgment moving in the opposite direction. Is that correct? 

21 MR. BURLEY: Yes.  

22 MR. ROISMAN: When you do this, do you know, are you 

23 aware of the effect that selecting this very, very conservativ 

24 figure is going to have on the TID-14844 computations? In 

25 other words, are you and the other members of the Staff who



1317

1n4 I set these low conservative values sufficiently familiar with 

2 the formulae that are laid out in that document so that you 

3 know that if you drop the effectiveness of the containment 

4 spray from eight to four, that you are going to go over the 

5 10 CFR Part 100 limits? 

6 MR. BURLEY: May I backtrack? I could answer yes 

7 or no, but I think an explanation may be in order before I 

8 answer.  

9 MR. ROISMAN: Surely.  

10 MR. BURLEY: The effectiveness of the spray is cal

11 culated on a standard model, it is not -- and it is then 

12 calculated for the specific pazameters of the plant we are 

13 investigating. So we do not adjust figures, so to speak, from 

14 TID-14844 and adjust our spray model to make the doses just 

15 meet those guidelines.  

16 The numerical values for release and plate out of 

17 iodine are given. We then assign a spray reduction factor 

18 and let the chips fall where they may.  

19 Some plants may meet the criteria; others may not.  

20 MR. ROISMAN: In other words, that is what I am 

21 asking, when you are applying the spray reduction factor, you 

22 are not aware of what the effect of that is going to be on 

23 the ultimate formula.  

24 MR. BURLEY: That is correct, sir.  

25 MR. ROISMAN: Have you, in conducting these types
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1n5 I of analyses0 ever come up with a spray reduction factor and 

2 then when you finished all of the computations found that 

3 in fact the plant would not meet thelO CFR Part 100 standards? 

4 In your personal experience I mean? 

5 MR. BURLEY: Yes, that has happened.  

6 MR. ROISMAN: When that has occurred, do you 

7 raevaluate the spray reduction factor to see whether it is 

8 overly conservative, or do you simply write a letter to the 

g Applicant and say Dear Applicant, terribly sorry, but not this 

10 year? 

11 MR. BURLEY: The second answer is it.  

12 MR. ROISMAN: And -

13 MR. BURLEY: There are ways, of course, of increasing 

4 the iodine removal effectiveness of sprays. I think you, 

15 yourself, mentioned one the other day, one can increase the 

16 flow, one can go to a different type of nozzle and change the 

17 drop size.  

18 So it is not a clearcut case that just a particular 

19 spray system is inadequate, the spray system as it is described 

20 by the Applicant may be inadequate, and the Applicant can 

21 still make modifications and changes and bring the plant down 

22 to meet the criteria.  

23 MR. ROISMAN: And if I understand correctly from 

24 earlier testimony from the Staff, you don't write back and tell 

25 them what to do, you.just write back and tell them the results
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in6 I came out wrong, we have done our assumptions, here they are.  

2 MR. BURLEY: I make recommendations, somebody else 

3 writes the letters.  

4 MR. ROISMAN: I am sorry, I meant recommendations 

5 in terms of design changes, 

6 MR. BURLEY: We do not make recommendations on 

7 design changes, no. We always wait for the Applicant to 

8 propose a specific design which we then evaluate.  

9 MR. ROISM2AN.: I assume there must be degress of 

10 consultation that the Staff engages in with regard to 

11 particular problems0 that is some things are pretty much one 

12 person handles it, and other things a couple get together, 

is three or four people will get together on them.  

14 MR. BURLEY: That is correct.  

15 MR. ROISMP: On judgment questions, How do you 

16 decide the problems which require more consultation in terms 

17 of -- in other words, when do you decide you need to have 

is another judgment enter into it? 

19 For instance, in the setting of a spray reduction 

20 factor? 

21 MR. BURLEY . There are two kinds of consultation, 

22 of course. One is the parallel and the other one is vertically 

23 with one 's superiors. And we have both kinds of consultation 

24 all along the way.  

25 If the iodine reduction system looks more or less 

*1
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in7 I routine, there may be very little consultation. If it is 

2 a new concept there may be a fair bit, both within the Staff 

3 and with consultants on the outside.  

4 MR. ROISMAN: Would it be fair to say that in your 

5 experience with regard to the evaluation of spray systems 

6 that in the end the critical factor in computing the spray 

7 reduction factor is the judgment of the Staff personnel doing 

8 the evaluation, as opposed to statistics, test results, and 

9 so forth that show these lower boundary limits? 

10 MR. BURLEY: Judgment is the final factor, yes.  

11 MR. ROISMAN: I have no further questions of 

12 Mr. Burley at this time, 

13 CHAIRMAN JENSCH: Does Applicant have any questions 

14 of Mr. Burley? 

15 MR. TROSTEN: I have no questions of Mr. Burley 

16 at this time, Mr. Chairman.  

17 CHAIRMAN JENSCH: I don't know how long he will be 

is in the hospital, this may be the time to ask him questions.  

19 The State of New York? 

20 MR. MARTIN: No questions.  

21 CHAIRMAN JENSCH: Any redirect? 

22 MR. IARMAN: No redirect, Mr. Chairman.  

23 CHAIRMAN JENSCH: Ur. Burley, let me ask you a 

94 few questions.  

25 Do you remember Indian Point No. 3 construction
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1n8 i permit proceeding? 

2 MR. BURLEY: I certainly do, sir.  

3 CHAIRMAN JENSCH: Can you pick up the theme of 

4 that case on containment sprays? As I understand it, there 

5 was a report that gradually was released in reference to 

6 containment sprays and we had dropsize coalescence whether it 

7 was more efficient to take the iodine out in a certain size 

8 drop.  

9 'You have a double function in the containment spray, 

10 cooling and iodine removal, is that correct? 

11 MR. BURLEY: That is correct.  

12 CHAIRMAN JENSCH: Just by way of a preliminary, you 

13 said there were some tests with 1,200 cubic foot containment 

4 models and 30,000 cubic foot containment models.  

15 MR. BURLEY: Right.  

16 CHAIRMAN JENSCH: How large is the Indian Point 

07 No. 2 containment in cubic feet, do you know? 

18 MR. BURLEY: About 2o6 million cubic feet.  

19 CHAIRMAN JENSCH: Million or billion? 

20 MR. BURLEY: Million.  

21 CHAIRMAN JENSCH: Is it possible to blow up a balloon 

22 the size of that, one of these ascension balloons and try it 

23 out on an actual size of Indian Point No, 2? 

24 MR. BURLEY: Well, it would be possible to do it, I 

25 am sure, but there are other variables involved, such as gettin,
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In9 i that balloon up to the temperature and pressure conditions 

2 which one would expect in the post-accident period.  

3 And that is probably the most critical part. In these 

4 small containments, one can simulate the high temperature, 

5 the high pressure, and the steam atmosphere, which one would 

6 expect in the post-accident period. I think having two 

7 different size models really has lent a great deal of confidence 

8 to the theoretical models, because now we have experiments in 

9 both of them giving quite good agreement with the theoretical 

10 model which is being used to calculate the spray effectiveness, 

1 CHAIRMAN JENSCH: Do you know if these experiments 

12 have been conducted with the kind of solution proposed for 

13 Indian Point 2? 

14 MR. BURLEY: Yes, sir.  

15 CHAIRMAN JENSCH: Just for the record, what is the 

16 solution for Indian Point 2 containment spray? 

17 MRo BURLEY: The solution that has been used in 

18 most of these tests has varied from -

19 CHAIRMAN JENSCH: Give us Indian Point No. 2.  

20 MR. BURLEY: Right. Well, Indian Point 2 would 

21 also vary a little bit in the parts per million on boron, 

22 from about 2,000 to 3,000 parts per million of boron.  

23 The injected solution is 3,000 parts per million 

24 of boron. And in the form of boric acid. And then the 

25 solution is buffered to a PH of 9.5, with sodium hydroxide.
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So what you end up with is essentially a borax 

solution.  

CHAIRMAN JENSCH: Have experiments been conducted 

with that type of borax solution? 

MR. BURLEY: Yes, sir0 precisely that solution.  

CHAIRMAN JENSCH: And have gone through those 

nozzles of the kind and size proposed at Indian Point 2? 

MR. BURLEY: Yes.  

CHAIRMAN JENSCH: How long have those tests been 

run, do you know? 

MR. BURLEY: The -

CHAIRMAN JENSCH: My reason for asking is the corro

sion possibility, is that there? 

MR. BURLEY: I don't think this is the best way of 

approaching corrosion problems. But the longest test has 

been around on the order of a week or so in an actual contain

ment, for the purpose of iodine removal experimentation.  

Corrosion tests have been run for up to six months 

or more with the same solution on a recirculation pattern, 

so we have data for a variety of materials, in fact all 

materials which are likely to come in contact with the spray 

solution, held under a temperature pressure regime which 

proximates that in the post-accident period and with the 

solution hitting it all of this time.
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1 CHAIRMAN JENSCH: Do you know what those post

2 accident temperature pressure figures are, offhand, approxi

3 mately? 

4 MR. BURLEY: Approximately. The initial temperature 

5 is about 2,700 degrees Fahrenheit, and 50 or so pounds per 

8 square inch pressure.  

7 CHAIRMAN JENSCH: And they don't expect any greater 

.8 temperature than that in the post accident? 

9 MR. BURLEY: I am afraid I would have to turn that 

10 over to somebody else. I don't know the answer.  

11 CHAIRMAN JENSCH: In these experiments of 1,200 

12 cubic feet and 30,000 cubic feet, how did they inject iodine 

13 to measure the removal characteristics? 

14 MR. BURLEY: There were two methods used.  

15 CHAIRMAN JENSCH: Really what I am saying, asking, 

16 is do they have the same proportions or volumes of iodine 

17 in these experimental tests in some reasonable relationship 

t8 in proportion to that they expect in a containment condition, 

19 post-accident? 

20 MR. oBURLEY: One can calculate concentrations of 

21 iodine which we would expect for a TID 14844 release, and 

22 then one can just carry this over to any size containment.  

23 TID 14844 release would give iodine concentrations initially 

24 of the order of about 60 to 70 micrograms per cubit meter.  

25 CHAI1RMAN JENSCH: Was that the proportion in these
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I experiments? 

2 MR. BURLEY: Precisely, yes.  

3 CHAIRMAN JENSCH: Is the drop size problem -- let 

4 me state it this way: 

5 Is the drop size situation such that you can 

6 extrapolate to the containment condition expected for Indian 

7 Point #2? 

8 MR. BURLEY: There are two aspects to the drop size 

9 spectrum.  

10 One is what do you actually get out of the 

11 nozzle, and the only way of getting that data is to actually 

12 rig up a nozzle and take high speed photographs or just some 

13 similar technique.  

14 CHAIRWzN JENSCH: Was that done? 

15 MR. BURLEY: That has been done by the manufacturer 

16 of these nozzhso Then there is the additional problem of 

17 what happens to these drops once they are injected into 

18 the containment; namely, drop coalescence and steam condensaticn 

19 on the dolder drops entering the containment, Also drops 

20 which may hit the walls of the containment. Some of that 

21 has been investigated by the Westinghouse Corporation 

22 recently, and has been reported in a report to the staff.  

23 CHAI4AN JENSCH: Are there any independent experi

24 ments conducted by those not related to a manufacturing organi 

25 zation such as the nozzle spray manufacturer, that sort of

1325



j rb3 

12I thing~, do you know? 

2 MR. BURLEY: There has been an attempt to measure 

3 drop size spectrum at the Oak Ridge Laboratory. It wasn't 

4 as conclusive as one might have wanted it.  

5 However, there is a back calculation one can use, 

6 namely, the iodine removal effectiveness of the spray is 

7 very much affected by the drop size that does issue from the 

nozzle, so one can use a back calculation, knowing the amount 

9 of iodine that is-removed from the containment, to judge the 

10 average drop size which came from the nozzle. This has also 

11 been done.  

.12 CHAIRMAN JENSCH: You say the Oak Ridge experiments 

13 were not as conclusive. You mean they didn't turn out 

14 as well as the manufacturer's of the Westinghouse experiments? 

j15 MR. BURLEY: There was a lack of money and termina

16 tion of the contract, sir.  

17 CHAIRMAN JENSCH: How did the results they did get 

is compare? 

19 MR. BURLEY: They compared quite well as far as I 

20 know.  

21 CHAIRMAN JENSCH:- What do you mean "compared quite 

22 well?" You mean you could see that two was here and four 

23 there, or did they come out to the same ultimate result? 

24 MR. BURLEY: It is very difficult, of course, to 

25 compute out with exactly the same result. measuring a drop

1326
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size spectrum is a statistical technique, wherce one Just 
2 measures a very large number of drops which come from the 

3 nozzle, and depending on how many drops one uses in the 

4 statistical analysis, one may come out with slightly different 

5 drop size spectrum. So a one to one correspondence is 

6 almost impossible to achieve in this sort of situation. One 

7 can get to a fairly close correspondence.  

8CHAIRMAN JENSCH: Let me try to describe something 

that I may not do too clearly, and I hope you will be able 

10 to discern where I am trying to depict a problem for your 

1)1 explanation.  

12 Is this true, that the drop, droplet of fluid, 

13 as it is ejected from the nozzle and goes into the space, 

14 into the containment space, has the problem not only of 

is absorbing the iodine on the surface of that droplet, but it 

16 may also run into a problem that within the -- this isn't the 

97 word, I know -- the "innards" of that droplet, there may be 

a resistance effect that will prevent the absorption on the 

19 outer surface of the droplet, and it is the outer surface of 

20 the droplet that must be maintained to be efficient if the 

21 whole spray activity is to be efficient. Is that correct? 

22 MR. BURLEY: Yes and no. May I go through the 

23 explanation? 

24 CHAIPUMA JENSCH: I think we have been having a lot 

25 of that, so I don't see why you shouldn't try it.
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MR. BURLEY: Sprays work by absorption of iodine 

2 into the drop. The function of the additive is to make 

3 elemental iodine more soluble and put it into a soluble form.  

4 This, both sodium hydroxide and sodium thisulphate do by 

5 forming iodized ions which are infinitely more soluble than 

6 elemental iodine.  

7 As you indicated, the other day, elemental iodine 

8 is also absorbed into water, because water has a finite 

9 solubility for elemental iodine. Depending on the solubility 

10 a particular species we are talking about, there may be what 

21 one would call a resistance at the surface which is nothing 

2 more than a slowing down of an atom which comes to the surface 

13 and then has to be put in solution. Depending on the 

14 solution, the amount of what one calls liquid film resistance 

is changes, for water the liquid film resistance is quite high, 

16 the association phenomenom is relatively slow. For the 

17- solution which is contemplated for this Indian Point #2 

13 reactor, the elemental iodine is changed to iodized ions, 

19. which then is absorbed very rapidly, so the liquid film 

20 resistance is essentially very small and almost approaches 

21 zero.  

22 Does that answer the question? I am not sure it 

23 does.  

?'4 CHAIRMAN JENSCH: Well, as far as I am concerned, 

25 it does very well. But let me try another question
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I nevertheless.  

2 You indicated that the Oak Ridge experiments perhaps 

3 necessarily couldn't coincide precisely with the experiments 

4 done by others in this respect. Do you have a concern that 

5 Maybe since there is that difference already shown that when 

6 you come to deal with the containment of the size of Indian 

7 Point #2 that you may find that there may be that same differe c 

8 that will lend some doubt as to the efficiency of the iodine 

9 removal program for Indian Point #2? 

U0 MR. BURLEY: No, because once again one uses a 

11 conservative value for the drop size spectrum. One looks 

D2 at the pressured drop size spectrum, and superimposes on 

13 that the effect of the variables within the containment such 

14 as the drop coalescence and then uses the enhanced drop size 

15 in the final analysis.  

16 So one is likely to be conservative by a considerable 

17 margin and certainly there seems to be no reason to believe 

I8 that one would be non-conservative for this type of calcula

S9 tion.  

20 CHAIRMANIJENSCH: if you used the results of the-Oak 

21 Ridge experiments as a basis for evaluating the efficiency of 

22 the Indian Point 02 containment spray system, would you 

23 arrive at the same result as using the Westinghouse experimenta 

24 data for the efficiency of Indian Point #2? 

25 MR. BURLEY: Are we talking about the iodine removal
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I efficiency in the tests at Oak Ridge? 

2 CHAIRMAN JENSCH: Yes.  

3 MR. BURLEY: Well, the Westinghouse has not done 

4 any experimental iodine removal experiments. These have all 

5 been done at the National Laboratories, Oak Ridge National 

6 Laboratory and Battelle Northwest Laboratory, funded by AEC 

7 money. And these -- a few additional experiments have been 

8 run in Sweden and Japan. This is the basis on which one 

9 evaluates the effectiveness of the spray systems.  

10 CHAIRMAN JENSCH: Well, I thought the applicant 

11 through its contracting organization, Westinghouse, presented 

12 experimental data from Westinghouse as to containment spray 

i3 efficiency on iodine. You say that isoincorrect; Westinghouse 

14 has not made any experiments? 

is MR. BURLEY: Westinghouse has not, as far as I know, 

16 conducted any methodology experiments on iodine removal in 

17 containments.  

18 CHAIRMAKN JENSCH: There is some information availabl 

19 that Westinghouse undertook experiments in reference to drop 

20 size considerations, and I wondered if you can tell us, 

21 if you had used the Oak Ridge drop size experimental data, 

22 would you arrive at the same result as to the containment spra 

23 efficiency for iodine removal for Indian Point #2 as if you 

?4 had used the Westinghouse data on that same basis? 

25 MR. BURLEY: Both Westinghouse and Oak Ridge have

1330



1331 

1 analyzed the enhancement of drop size.  
2 CHAIRMAN JENSCH: What do you mean by that? 

3 MR. BURLEY: I mean the increase of the drop size 

4 by drops coming together in free fall, and also the steam 

5 condensation. This has been considered in getting the 

6 ultimate larger drop size spectrum, so there should be no 

7 difference here.  

a CHAIRMAN JENSCH: In other words, you say you 

9 wouldn't get any different result using the Oak Ridge drop 

t0 size experiment, is that correct? 

11 MR. BURLEY: No.  

12 CHAIRMAN JENSCH: You mentioned another problem 

13 about the flow of this fluid or spray, whatever it may be in 

14 the containment. Has it been found that once the fluid is 
15 ejected from the nozzle it comes out in a certain size droplet 

16 and by the course of its fall through space the droplets 

17 will join others and get larger sized? 

18 MR. BURLEY: Yes, sir. And this is part of the anal, 

19 sis that Westinghouse has performed. This is quite analagous 

20 to rain drops, for instance, coalescing as they fall, and one 

21 gets larger rain drops the longer they fall in height.  

22 CHAIRMAN JENSCH: Efficiency of iodine removal 

23 depends upon, as I understand it, and tell me if this is 

24 correct, having a large number of very small droplets which 

25 will have surface areas able to absorb the iodine. Is that

jrb8
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I correct? 

2 MR. BURLEY: That is correct.  

3 CHAIRMAN JENSCH: Therefore -- you can explain this 

4 later, but let me ask you the next question -- therefore 

5 as the droplets leave the nozzle and drop through this space 

and coalesce with other droplets and form larger sized droplet 

7 the efficiency of iodine removal is lowered . Is that 

8 correct? 

9MR. BURLEY: Yes, that is true.  

t0 CHAIRMAN JENSCH: Now, what percentage of droplets 

have coalesced by the time they get to the bottom of the 

12 pit or the containment area; do you know? 

V3 MR. BURLEY: I am not sure I can give you an exact 

16 answer. It again depends on the drop size spectrum one starts 

is wth.  

is CHAIRMAN JEWSCH: Let's start with the one for 

17 Indian Point #2. I am trying to limit it to Indian Point #2 

i8 as much as I can.  

19 MR. BURLEY: The coalescence usually occurs between 

20 large drops and the smallest drops. So one tends to deplete 

2.1 the very smallest drop size and one tends to at the same time 

2 up the distribution ratio at the high end. This has all been 

23 taken into consideration in the analysis and in fact the analy 

24 sis is based on assuming that the entering concentration is 

25 that which you catually have at the bottom.

jrbg
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CHAIRMAN JENSCH: Well, my question was what is the 
2 lowered efficiency by reason of the coalescence of the smaller 

3 drops into the larger? 

4 MR. BURLEY: I haven't calculated that.  

5 CHAIRMAN JENSCH: Has anybody, do you know? 

6 MR. BURLEY: Well, it can be calculated. I 

7 donot think anybody has because everybody has been using 

8 the depletion of the lowest drops and not including them in 

9 the model.  

10 
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#5 1 CHAIRMAN JENSCH: As I understand it, some experiment 

inl 
2 data on related matters is showing that it is probably well to 

3 make a lot more calculations. And I just wondered whether this 

4 would be within that realm of doing a little more of that, to 

5 determine if you have a lesser efficiency.  

6 My next question is this: Can you describe what 

7 the flow of the fluid is, what leaves the nozzle in a con

8 tainment area? What happens to it, that is what I am asking? 

And by way of preface, did I understand that the 

containment spray system has something like three rings near 

the top of the dome around which are several nozzles from 

12 which will be ejected this borax solution? 

13 Is that correct? 

M iRo BURLEY: That is correct.  

CAI iRMAN JENSCH: Will you tell us what happens 

16 once all of these sprays, assuming they all o:,erate, perform 

17 tAeLr function? Where does the solution go? 

is MR. BURLEY: If you want the mechanical details, I 

19 will have to defer to other members of the Staff. f you want 

20 to know how the droplets fall, they fall within a fairly 

21 narrow cone from each nozzle, with relatively little inter

action between the adjacent cones0 

23 CHAIRMAN JENSCH: How has that been determined? 

24 MR. BURLEY: From these single and multiple nozzle 

25 experiments which the vendors have run and which alo have
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In2 I been run in the containment systems experiment facility at 

2 Bdtelle Northwest Laboratory.  

3 CHAIRMAN JENSCH: You used the termx, I wonder if 

4 it applies to the experiments. Did the Battelle experiments 

5 have just one nozzle for one experiment and then another 

6 experiment with more than one nozzle, and if so, how similar 

7 was the latter to the Indian Point 2 containment? 

8 MR. BURLEY: There were no single nozzle experiments 

9 in the containment systems experiment as far as I know. They 

10 were all multinozzle experiments. The nozzles in at least 

11 some of the experiments were identical to those used 

12 in the Indian Point 2 containment.  

13 The fall heights and so forth were quite different.  

14 But the flow per unit area, the flow which passes any given 

15 point within any given unit of time was approximately that of 

16 Indian Point 2° And that is the critical point.  

97 CHAIRMAN JENSCH: You say the fluid was ejected 

18 and took a form in the fall of a cone. Is that correct? 

19 MR. BURLEY: Of drops within a cone-shaped pattern.  

20 CHAIRMAN JENSCH: is the pressure within the 

21 nozzle sufficient to eject the fluid, say, across the 

22 containment area completely for instance and come down the 

23 other side of the containment for instance? 

24 MR. BURLEY: I am afraid I don't know the answer to 

25 .1that.
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in3 I CHAIRMAN JENSCH: Does anybody from the Staff know? 

2 MR. NEIL: I don't believe it is. I don't know.  

3 CHAIRMAN JENSCH: Will this ORNL-2728 describe that 

4 situation, do you know? 

5 MR. BURLEY: No, that is the filter efficiency.  

6 CHAIRMAN JENSCH: It seems to me there is one that 

7 starts with 3,600.  

8 1R. BURLEY: There are a whole series of publications 

from OakRidge National Laboratory which give the results of 

10 their experiments, but not really in that much detail. And 

11 I don't know of anyplace where I have ever seen anything other 

12 than a flow pattern described which approximates that of 

13 nozzles directed downward and sideways, but I am not exactly 

14 sure of that.  

is CHAIRMAN JENSCH: Do you know the distance at all 

16 that the fluid will go in its ejection? 

17 MR. BURLEY: It varies with the containment pressure 

18 of course. As the containment pressure decreases, the flow 

19 through the system increases. And the number of smaller 

20 droplet sizes increases at that point. So the shape of the 

21 cone does change.  

22 CHAIRMAN JENSCH: You did give us the pressure of 

23 these experiments -

.94 MR. BURLEY: Fifty psi initially.  

25 CHAIRMAN JENSCH: Yes. How is that related to what
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1n4 I actual containment condition will be like on a post-accident 

2 affair, do you know? 

MR. BURLEY: As I understand it, and I will ask the 3 

Staff to verify this, this is the expected peak pressure.  
4 

CHAIRMAN JENSCH: It is.  5 

MR. BURLEY: Yes, sir.  
6 

CHAIRMAN JENSCH: How was that derived, do you know? 
7 

By calculation or experiments? 8 

MR. BURLEY: I don't know the answer to that.  
9 

CHAIRMAN JENSCH: By the way, you need not do it 
10 

now, but will you give your counsel some references to those 
11 

Oak Ridge experiemnts on the containment spray? 
12 

MR. BURLEY: Of course.  
13 

CHAIRMAN JENSCH: Let me ask you some further 
14 

questions.  
15 

What I really have in mind about the ejection of 
16 

the fluid from the nozzle is this: I would imagine that if 
17 

things operate as I understand they are expected to operate, 
18 

in a post-accident condition, you are going to have these 
19 

nozzles sending out fluid all over the place and probably 
20 

going to envelop the entire containment space, would you guess 
21 

that? 
22 

MR. BURLEY: That is correct.  
23 

CHAIRMAN JENSCH: It will wash the walls -
24 

MR. BURLEY: What will happen is the inside of the 
25
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inS 1 containment will look like a huge tropical rainstorm.  

2 CHAIRMAN JENSCH: The walls will get washed and 

3 everything? 

4 MR. BURLEY: That is correct, yes.  

5 CHAIRMAN JENSCH: That is my problem.  

6 How can you figure plate out with a washing wall? 

7 MR. BURLEY: Plate out 

8 CHAIRMAN JENSCH: You know the kind of plate out I 

9 am talking about, TID-14844.  

10 MR. BURLEY: Right. Plate out, as Mr. McAdoo 

11 yesterday indicated, is a composite which is applied to a 

12 number of different phenomena. In this particular case it is 

13 general deposition on surfaces, whether these surfaces are 

14 washed by spray or not does not matter.  

15 In fact, we prefer to have it washed by the sprays, 

16 because then it is put into the most soluble form and washed 

17 into the sump and hopefully kept there forever.  

18 Also if a surface, especially stainless steel 

19 surface, is wetted, it tends to have a much higher absorption 

20 ability for iodine than a dry stainless steel surface and this 

21 is true in a lot of cases, that wetted surfaces are more 

22 efficient iodine gatherers than dry surfaces.  

23 So everything points to more effective iodine 

24 removal on surfaces with the spray washing down the surfaces 

25 than if the spray never hit the surfaces.
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1n6 I CHAIRMAN JENSCH: Are you saying that if these 

2 nozzles eject this fluid and assuming that the fluid washes 

3 the walls of this containment like a rain forest that you 

describe, that the more it rains, the more the iodine sticks 

to the surface of the inside of the containment? 

6 MR. BURLEY: We are not necessarily talking about 

7 sticking. It reaches the surface and is removed.  

8 CHAIRMAN JENSCH: Removed by the fluid? 

9 MR. BURLEY: Removed by the fluid, or if the wall 

10 is not particularly washed by the fluid, it may stick. But 

1I in either case, this is remove by the surface, rather than by 

12 the spray in the middle of the containment in the free 

13 volume of the containment.  

14 CHAIRMAN JENSCH: How do you understand TID-14844 

15 to assume a 50 percent plate out except that it is sticking 

16 to the surface? 

17 MR. BURLEY: TID-14844, of course, was written 

18 prior to the introduction -

19 CHAIRMAN JENSCH: It is conservative, isn't it? 

20 MR. BURLEY: No. It was written prior to the intro

21 duction of these containment spray systems. And at that time 

22 in a dry containment one can talk about traditional plate out 

23 on surfaces.  

24 And there have been a number of experiments on.  

25 deposition in dry containments also. But the deposition on
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surfaces in a spray containment are just much more advantageous 

to iodine removal.  

So one has a better situation.  

CHAIRMAN JENSCH: Maybe I don't understand what you 

have just said. TID-14844 assumes a dry surface on the 

inside of the containment, correct? 

MR. BURLEY: It does not specify, but that is the 

assumption, yes.
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CHAIRMAN JENSCH: If you rely on TID 14844, you are 

2 assuming a 50 percent plate out, are you not? 

MR. BURLEY: That is correct.  

p 4 CHAIRMAN JENSCH: As I understand your previous 

5 answer, you said if the fluid in the containment spray is 

6 washing the wall, it is taking it off from the wall? 

7 MR. BURLEY: That is correct.  

8 CHAIRMAN JENSCH: And it is the water that is 

removing the iodine and it is not the surface of the wall, is 

110 that correct? 

21 MR. BURLEY: That is almost a semantic problem 

22 here. You are talking about walls being washed by solution 

i3 and essentially iodine which reaches the solution will be p 
14 absorbed into the solution. It may be transmitted to the 

i5 surface, it may not. But essentially it is still a surface 

16 phenomena, rather than a free volume phenomenomo 

17 CHAIRMAN JENSCH: I don't know what phenomenon it 

118 is, but to get back to the question, if it is washing off the 

1 9 wall, it is not sticking to the wall; is it? 

20 MR. BURLEY: That is correct, but with a reactor 

21 spray system, it is still washed out in a form where it is 

22 not going to be available for leakage. That is the only thing 

23 we are really concerned about.  

CHAIRMAN JENSCH: Yes, but I am also concerned with 

25 your assumptions that you start with a 50 percent plate out on
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a dry wall, as TID 14844 assumes, but you are saying that that 

was written before they had containment sprays, and now we are 

3 washing the walls, so I wonder how you rely on the 50 percent 

4 plate out in TID 14844.  

5 MR. BURLEY: I thought I had answered the question.  

6 I am not sure exactly how to elaborate. Can we -- it is not 

7 plate out in the traditional sense where a material drifts 

to a surface and is permanently held at that surface. But ther 

again, plate out never is and never has been a permanent 

10 removal mechanism.  

11 Plate out happens to be a reversible mechanism, 

12 as long as you ahave a high iodine concentration in the volume 

13 of the containment with driving force towards the walls, towar s 

14 the low iodine concentration, and removal by plate out there, 

9.5 When the iodine in the middle of the containment in the free 

16 volume is depleted, and if there is no holding ability of the 

17 surface, then one tends to re-evolve some of the iodine which 

18 4nahW plated out on the dry surface. One doesn't have this 

19 Problem if one has a wetted surface, especially one wetted 

2OF with a spray solution which makes the iodine much more soluble 

21 and washes it into the sump.  

22 So, yes, we, strictly speaking, may not have the 

23 identical conditions invisbned in TID 14844, but the situation 

24 is actually much better and will tend to remove more iodine 

25 in a shorter length of time.
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CHAIRMAN JENSCH: Well, I think that is where I 

2 was really going; you are not really following TID 14844, 

3 because you think the engineering has improved the matter. Is 

16 that correct? 

5 MR. BURLEY: I think it is a question of does one 

consider wall film removal as absorption. If you don't 

7 consider wall film removal as absorption, yes, I agree with yoi.  

8 I think one should.  

9 MR. BRIGGS: I hope this will help clarify things.  

10 I would like to ask a couple of questions.  

1 The first question: Since you wash the walls one 

12 should be able to calculate the transport from the bulk of 

13 the containment to the walls. Is that not right? 

14 MR. BURLEY: That is correct.  

15 MR. BRIGGS: Do you make a calculation in which you 

16 calculate transport from the bulk of the containment to the 

17 walls and the quantity that is removed in that way? 

MR. BURLEY: We have in one particular instance, 

19 yes.  

20 MR. BRIGGS: If you don't assume 50 percent plate 

21 out, if you st assume that 50 percent of the iodine that 

22 is in the core is released to the containment, and you make 

23 this calculation, does it give you a greater removal than the 

50 percent plate out would, or does it give you a lesser re

25 moval?
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MR. BURLEY: May I answer this in two parts, please.  
2 Because TID 14844 envisages what is called 

$ instantaneous plate out of 50 percent, this is obviously a 

4 non-mechanistic assumption, and has to be correlated with a 

5 realistic situation° 

6 Plate out is always a time dependent phenomenon.  

7 But to equal 50 percent plate out instantaneously, one would 

8 need an iodine depletion of somewhere between a factor of 

9 six and seven over the two-hour period, so that the average 

10 value would be 50 percent plate out over that period. The 

11 area under the integrated curve0  So we have calculated the 

12 transport and, deposition on surface for that type of situation 

is and also used the dry stainless steel surface which give you 

14 the slowest absorption properties of any material in the 

15 containment.  

18 For this situation the plate out figure is exceeded 

17 by therealistic model0 

i8 MR0 BRIGGS. Let's ask the question a little bit 

19 differently. If you were to make a calculation in which you 

20 didn't assume 50 percent plate out, if you assumed it was -

21 the walls are washed, and you calculated the removal of iodine 

22 by the sprays and by transport to the walls for Indian Point 

23 #2, do the releases from the plant exceed those in Part 100 

24 or are they less -- I should say the doses, are the doses 

25 greater than those in Part 100 or less than those in Part 100?
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MR. BURLEY: We have done this precise calculation 
2 for the Indian Point plant and concluded that the realistic 

plate out model gives a dose slightly lower than the TID 

assumptions.  

5 MR. BRIGGS: So that if 1 understand the answer 

6 right, this is the answer: You my that you have done calcula

7 tions in which you have assumed 50 percent release of 
8 halogens from the core, no plate out, but washing of the walls 

and the spray system in operation, and the answer that you 

get, the doses that one gets offeite are actually slightly 

11 lower than those that you would get if you had assumed the 

12 50 percent plate out, but no washing of the walls.  

13 Is that right? 

MR. BURLEY: That is correct.  

Actually there was one additional factor which we 
16 used in this particular calculation. We only assumed transport 

17 of iodine to the wall by a turbulent conjective pattern, and 

not by steam transport because at the time of the Indian 

Point #3 hearing, Dr, Pigford had objected to using a steam 

20 transport when at the same time the spray is designed to 

21 deplete the stam in the containment. So certainly during the 

22 initial phase we -- which wouldhave steam transport, this 

23 would be rapidly removed and reduced by the sprays and we have 

not taken that into consideration.  

MR. BRIGGS: Are those calculations reported anywherl
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MR. BURLIF-1f: They are not, sir.  

2 DR. GEYER: Mr. Burley, just for a matter of clarifi

3 cation, I may have misunderstood w.hat you said the pressure 

4 at the base of the spray nozzle was.  

5 MR. BURLEY: The injection pressure on the system? 

6 DR. GEYER: Right.  

7 MR. BURLEY.- I am not sure I have the answer. The 

pressure X gave was the initial internal pressure in the 

containment following the loss of coolant accident. The 

minimum pressure at the nozzles above that I recall is some

where around 30 psi initially, and, of course, the pressure 

12 differential would increase and the pressure at the nozzle, 

13 the actual pressure at the nozzle would increase as the 

14 pressure inside of the containment is decreased.  

is DR. GEYER: The difference between the pressure 

IG outside of the nozzle increases as the steam condenses? 

17 MR. BURLEY: That is right.  

DR. GEYER: The initial difference id 35 psi, is tha 1 

r9 ight? 

20 MR. BURLEY: I would like to check that number. That 

21 is the number I recall.  

22 DR. GEYER: The second question has to do with this 

23 internal rain storm. I can see how this exists above the 

24 operating floor level, where the containment is essentially 

25 empty. What happens below that where the containment is
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S1 essentially full of all kinds of gear.  

2 MR. BURLEY: You are not going to get that same rain 

storm. You are going to get mostly washdown around the 

perimeter of the structure in that area.  

5 DR. GEYER: Yes. Do you consider then this drop 

8 association phase can only -- being only above the operating 

7 floor? 

8 MR. BURLEY: That is right.  

DR. GEYER: Thank you.  

T0 CHAIRMAN JENSCH: This is approximately the time 

I1 of our noon recess. We will inquire later if there are any 

12 other questions of you, Mr. Burley.  

13 At this time we will recess to reconvene in this 

14 room at two o'clock.  

15 Whereupon, at 12:35 p.m., the hearing was recessed, 

16 to reconvene at 2:00 p.m., this same day.) 

17 

18 

19 

20 

21 

22 

23 

25
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AFTERNOON SESSION 

2 (2:00 p.m.) 

3 CHAIRMAN JENSCH: Please come to order.  

4 Dr. Burley, will you resume the stand, please.  

5 Whereupon, 

6 GORDON BURLEY 

7 resumed the stand on behalf of the Applicant and, havinc 

been previously duly sworn, was examined and testified as 

9 follows: 

10 MR. ROISMAN: Mr. Chairman, before Mr. Burley 

11 resumes the stand, I just wanted to make clear from the 

12 standpoint of the intervenors that we do intend to cross

p3 examine staff witnesses, and I assume Mr. Burley is one of 

14 them, with regard to the spray system and have a number of 

I5 questions to ask, including the questions dealing with the 

16 comparison between thiosulfates and sodium hydroxide additives.  

17 But it had been our intention to do that cross-examination at 

18 a different time than this morning. I was afraid that perhaps 

19 the Board had gotten the impression that we had not planned an 

20 additional cross-examination of Mr. Burley.  

21 I would like to suggest, depending on how long 

22 Mr. Burley remains on the witness stand this afternoon, that 

23 we go ahead and complete our proposed cross-examination of Mr.  

24 McAdoo as to one small question on the spray system and also 

25 some questions of Mr. McAdoo with regard to the hydrogen
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buildup in the reactor following the loss of coolant 

2 accidentg and a series of questions that we have for Mr.  

3. Prestele, dealing with the problems associated with shutdown 

of the plant during times of high power need. And then plan 

5 tomorrow to begin first thing in the morning with an extended 

6 examination on our part of the staff with regard to the spray 

7 system.  

8 And I suggest that this occur tomorrow morning 

9 rather than late this afternoon or into this evening, partly 

10 because the subject matter is sufficiently complicated that I 

A m a little concerned about my ability to keep the thread of 

12 the questions going if we are talking about starting that 

113 examination late this afternoon or into the evening; and also 

114 my feeling that the extent of the cross-examination will inevi

115 tably extend into Friday, whether we have an evening or 

T6 late afternoon session or not. And that, from our standpoint, 

17 starting and completing it in one lump, will make the cross

is examination easier. And the point we are trying to make would 

19 be more clear than it would be if we split it up.  

20 CHAIRMAN JESNCH: Very well.  

21 MR. KARMAN: The only thing I would ask, Mr. Chairman, 

22 that if it is at all possible, when or. Roisman has completed 

23 his cross-examination of Mr. Burley, probably some time tomorro 

24 if the Board could at that time ask any questions of Mr. Burley 

28 so he could not be here next week?
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I CHAIRMAN JENSCII: Yes, we will endeavor to accommo
2 date Mr. Burley.  

3 MR. KARMAN: Thank you.  

DR. GEIER. Mr. Burley, in order to put some kind 

of scope on the quantities that are being talked about here, i: 
6 all of the iodine that is involved in the calculations as 

7 far as the containment is concerned, were put together, how 
8 much would it weigh? 

9 MR. BURLEY: The end of life total iodine concen

tration or total iodine-weight for the Indian Point reactor 

11 is of the order of about 14,000 grs.  

12 DR. GEYER: What is thatin pounds? 

13 MR. BURLEY: About 500 grams per pound-- subject 
to correction, I calculate about 28 pounds. Now that is the 

15 total iodine in the core. If one uses the TID assumptions of 
16 50 percent release from the primary system, and 50 percent plat 

17 out, the iodine which would be in the secondary containment 
18 available for leakage would be one-fourth of that quantity 

19 or about seven pounds.  

20 DR. GEYER: In terms of reactivecapacity, how 

21 much chemical is available in the spray water? How many 

22 pounds could you absorb in the spray water before it is 

23 exhausted? 

24 MR BURLEY: A large, much larger number than this.  

25 I am afraid I donut have the exact number of pounds of sodium

1350
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SJ hydroxide available, and I can't answer it exactly. It is 

2 of the order of 20 or 30 times higher than this.  

3 DR. GEYER: Thank you, sir.  

4 CHAIRMAN JENSCH: Very well.  

Does anyone have further questions of Dr. Burley 

6 at this time? 

7 (No response.) 

8 If not, thank you, Dr. Burley. You are temporarily 

9 excused.  

10 (Witness Burley temporarily 

11 excused.) 

12 CHAIRMAN 3-1NSCH: Who is the next witness, Mr. McAdoc 

13 PRo ROISHAN: Yes, please.  

14. CHAIRMAN JENSCH: Mr. McAdoo, will you resuame the 

I5 stand, please? 

16 hereupon, 

17 JOhN MC ADOO 

18 resnled the stand on behalf of the Applicant ind, having 

19 been previously duly sworn, was examined cand testified as 

-20 follows: 

21 CROSS -EXAMINATiON 

22 BY MR. ROISMAN: 

23 Q Mr. McAdoo, the first area in which I would like to 

24 have some questions answered this afternoon deals with addi
25 tional testimony of the Applicant dated July 6, 1971, Part 1,



jrbl2
1352

I responses Item 3A, 3G, which is indicated as a response 
2 prepared by you.  

3 Are you familiar with that? 

4 A Yes, sir.  

Q With that section, and this is your testimony? 

6 A Yes.  

7 Q Very well. Also you did receive a document which 
we prepared and distributed here on Tuesday entitled, "Propose 

Cross-Examination by Citizens' Committee" et cetera, with 
10 respect to supplemental direct testimony of the applicants? 

1 A Yes.  

12 Q Are you familiar with item 1 of thato indicating 

13 the areas in which we wish to discuss -this particular 

14 answer you have given? 

15 A Yes, I am.  

96 Q With regard to the first item on that proposed cross

17 examhation, the question is how will the conclusions in line 

18 7 to 12 of the first page of your testimony be affected by 

19 the new ABC interim guidelines which excluded consideration 

20 of the use of accumulators in analyzing a loss of coolant 

21 accident.  

22 Would you please answer that question? 

23 A Yes, I will, but first I have to take some exception 
24 to part of that question. I think it was pointed out earlier 

25 in this session that the AEC interim policy statement does not
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I exclude consideration of the use of accumulators. It merely 

2 stipulates that water delivered by the accumulators during 

3 blowdown should be assumped not to reach the reactor, and this 

I will take into consideration.  

Q Just to help us understand that, could you tell us 

6 how much of the water that involves? 

7 A In the case of the double ended break

8 Q Yes.  

9 A --of the inlet piping. That amounts to about 25 

10 percent of the water from the three accumulators connected 

11 to the intake loops.  

12 Q Thank you.  

13 A With that restatement of limitation of the question, 

14 the conclusions of lines 7 to 12 of my testimony are not at 

15 all affected.  

16 In other words, the amount of hydrogen that would, 

17 be produced and the time in which it will be rapidly swept 

i8 out of the containment won't in any way change by the fact the 

19 water was to have come into the reactor vessel during 

20 the blowdown period, won't be coming in at all; is that 

21 correct? 

22 A Not exactly.  

23 I believe the conclusions I stated were that any 

24 hydrogen produced would be rapidly swept to the containment 

25 with the steam produced during refloodingo

,:b13
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I Q Will it be swept there as rapidly, that is as soon 
2 after the initiation of the loss of coolant accident, as it wi: 

3 under the assumptions in the new interim guides, proposed guid( 

4 by AEC? 

5 A The reflooding of the core occurs slightly later 

6 under the revised assumptions and as a result there is a 

7 slightly larger amount of hydrogen present. But the thrust 

8 of the question was what happens to it, and how does it get 

9 out. Those conclusions are identical.  

10 0 So, in other words, you are saying that there 

ti are differences, but the differences don't change your con

12 clusions? 

13 A That is right.  

.1 4 Q Novi in this same section you indicate that until 

15 the hydrogen reaches the containment, there is no oxygen pre

16 sent; hence no possibility of combustion. Could you explain 

17 that a little bit further? 

18 What kind of oxygen did you mean? Free oxygen, 

19 oxygen contained in water, and so forth? 

20 A Free oxygen.  

21 Q Now would you please describe to us the dynamics 

22 of what is goig on inside of the reactor core immediately 

23 after the loss of coolant accident so that we can understand 

24 whether there is any possibility that at that time air that is 

25 outside of the containment might in some way be brought into
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the containment? 

I take it that air would contain some free oxygen 

if it were in there, as I understand your answer, you are 

assuming that no air is getting in at all? 

A That is correct. There is in general continual 

depressurization of the reactor, including the core, during 

this entire period under consideration and the pressure 

gradient causing steam and water to be expelled from the 

reactor continually exists, and therefore, there is 

no possibility that I can foresee of air re-entering the 

reactor during that period of time.

1355
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#8 I Q Would you say that the pressures that are in there 
inl 

2 are preventin anything from reentering the reactor during 

3 blowdown? 

4 A Anything from a source at lower pressure than the 

5 reactor.  

6 Q Are there things that have pressures greater than 

7 the reactor that might be coming into the reactor during that 

8 time? 

9 A Yes.  

10 Q Would you list them or identify them? 

1 A Well, principally the water from the emergency core 

12 cooling system.  

13 Q You mean from the accumulators or from the 

14 injection system? 

75 A From either or both.  

16 Q But we are talking now, as I understood it, talking

17 about the period before the flooding begins, during the blowdowp.  

i8 Is there any injected water that is coming into the core 

19 during that period? 

20 A I was not excluding the period of reflooding, 

21 Mr. Roisman, because I think the question dealt with the 

22 entire period during which hydrogen might be generated in 

23 the core by metal-water reactions, leading up to the time at 

24 which it is displaced from the core by the reflooding.  

25 Q What time -- excuse me,
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1n2 A I was finished.  

2 Q what time period then are we talking about in this 

3 answer? How many seconds or minutes as the case may be, 

4 during which hydrogen still would be inside the reactor vessel, 

5 but no oxygen would be in there? 

6A This would depend on the assumaptions of the accident, 

7 how large the break is, and its location. But dealing with 

6 the -

9Q Double-ended break? 

A Dealing with the double-ended break of the inlet 

pipe, on the order of two to three minutes0 

02 Q In other words, a period of time of two to three 

13 minutes during which it is your testimony no oxygen will be 

14 inside of the reactor vessel? 

is A That is correct.  

16 Q When the water that is coming in reaches the 

17 reactor vessel, what precautions are there to make sure that 

28 there are no air bubbles in that water, either the injected 

19 water coming in or water from the accumulators? 

20 A There are no specific precautions because as I 

21 think we will show later, it would be no concern to us if 

22 there were oxygen present in that space.  

23 However, the water initially contained in the 

4 reactor coolant and in the accumulators is degassed water, 

25 it -- not degassed water, it is not aerated water. The
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accumulators have a blanket of nitrogen gas rather than air 

and the reactor coolant itself is maintained essentially air

free or oxygen-free during reactor operation for other purposes 

Q What about the injected water from the emergency 

core cooling system? 

A That could contain some dissolved air, yes. That 

would come in after this period.  

Q Why after, and not before? Is there no injected 

water reaching the core during the first two or three minutes? 

A I should not say after. During the latter phase of 

it, beginn2.ng after the low pressure pumps start and begin 

delivering water from the refueling water storage tank to theu 

reactor coolant system, which is the latter portion of this 

phase we are talking about.  

0 This two-to-three-minute phase? 

A Yes, 

Q Is it your testimony that at that time there will 

be no hydrogen or just a very little bit? 

A Can you clarify that a little bit. No more 

hydrogen where? 

Q I am sorry, in side of the reactor vessel.  

A I think my testimony was it would be rapidly swept 

out of the reactor vessel as it was formed, if any were formed 

And therefore there would be essentailly none or only trace 

amounts in the vessel at any time during that interval.
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in4 I Q But what I am trying to focus on is this: Your 

2 testimony says and I quote, "Until it" meaning the hydrogen 

3 "reaches the containment, there is no oxygen present, hence 

4 no possibility of combustion." 

5 Now, you have testified here this afternoon that 

6 the hydrogen is swept out during the reflooding stage, in 

7 the period you were talking about, a two-to-three-minute period, 

8 that during that two-to-three-minute period there is some air 

9 that may be coming in near the end of the two-to-three-minute 

10 period, some small amount of it, and that there would be 

11 oxygen present in that.  

12 I am trying to find out whether this statement here 

M3 in your testimony is absolutely accurate, that when hydrogen 

I' is there, there is absolutely no oxygen, and if oxygen is 

is there, there is absolutely no hydrogen and, therefore, there is 

16 no possibility, using your words, of combustion? 

17 A We have difficulty, as you know, dealing with the 

18 concept of zero and absoluteness. When I declined to say 

19 absolutely no air entering with the emergency core cooling 

20 water via the pumping system, I was admitting the possibility 

21 of very small amounts dissolved in that water.  

22 This would be completely inconsequential as far 

23 as any combustion problem that might exist.  

24 Q You mean there couldn't be combustion or you believe 

25 the amount of combustion would be too small to be of concern?
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A First of all to support combustion, one would need 

a minimum of 5 percent oxygen in that space inside the reactor 

and this would be far more than could be delivered by the 

process that we are discussing here.  

Q What is that, 5 percent of the total volume, 5 percen, 

of the weight? 

A Volume.  

Q What is that volume filled with? 

A Principally steam.  

Q During the course of that reflooding stage, do you 

know how much hydrogen is there? I don't mean can you tell 

me, but has it been computed as to how much hydrogen is 

present there under the worst assumptions that you make in 

evaluating the loss of coolant accident? 

A The calculated amount of metal-water reaction, 

even using the more conservative assumptions of the AEC 

interim policy model, is less than, much less than 1 percent 

of the core zirconium. One percent of the zirconium would 

produce, 1 believe0 3,300 cubic feet of hydrogen.  

So we are considering here a number much smaller 

than 3,300 cubic feet.  

Q How many cubic feet of non-filled space in terms of 

filled with internals of the reactor are inside the reactor 

vessel? 

A When this reflooding process is completed, that
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ln6 I amounts to about 1,300 cubic feet. That includes the reactor 

2 vessel volume above the water level.  

3 Q Right. What about before reflooding occurs and 

4 after the blowdown? 

5 A I don't remember that figure precisely. I believe 

6 if you would be happy with an order of magnitude figure, it 

7 is about 6,000 to 7,000 cubic feet.  

a Q So that the amount of -- did I understand correctly 

9 you said the amount of hydrogen produced, if it were a 1 percent 

10 metal-water reactor is about 3,300 cubic feet? 

11 A That is correct.  

12 Q And in this space then which will have, if there 

13 were a 1 percent metal-water reactor, we have something in the 

14 neighborhood of 3,300 cubic feet of hydrogen, and a certain 

15 amount of steam.  

16 It is your testimony that you need at least 5 percent 

17 of that space or something like 300 cubic feet of oxygen in 

18 order to have a combustion. Is that correct? 

19 A No. You are inventing a few things here. If all 

20 of the hydrogen -- let's assume for purpose of discussion that 

21 there were 1 percent metal-water reaction.  

22 Q That is an assumption, isn't it, in the new interim 

23 policy statement by AEC? 

24 A No, it says that the core cooling system must 

25 limit the reaction to 1 percent.
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1n7 I Q Do you use in the FSAR the assumption of 1 percent 

2 metal-water reaction in doing various analyses? 

3 A I believe the question of control of combustible 

4 gas in the containment in the design of the recombiner system 

5 for that purpose assumes 2 percent metal-water reaction.  

6 Q Two percent. Okay. Go ahead.  

7 A I ca't I don't see a mechanism whereby all of 

8 that hydrogen remains in the reactor vessel, because db.ring 

9 this period we have produced enough steam to displace that 

10 volume inside the reactor vessel many hundreds of times.  

11 So that I don't foresee the accumulation of that 

12 hydrogen inside the vessel.  

13 Q Can you tell me how it operates? Is it like a piston 

14 in an automobile inside a cylinder, that is, you have an 

15 even space like the top of the piston that represents the 

16 steam, and as it moves up the cylinder, in this case the 

17 reactor vessel, it simply pushes out everything in front of 

18 it, there are no nooks or crannies, no holes or spaces where a 

19 little hydrogen can hide out? 

20 A It is more effective than that really because as 

21 the water rises in the core, the heat of the core causes the 

22 water to boil and that steam that is formed by that process 

23 leaves the reactor vessel at a high velocity t hrough the 

?.4 broken pipe so it is actually sweeping rather than displacing 

25 in a piston-like manner which you suggest.



1363

oxygen?

When that water boils, does -Lt release anyln8 1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

M4 

15 

V6 

I .7 

18 

19 

20 

21 

22 

23 

2 4 

25

A No., 

QIt releases just the steam you talked about? 

A Just water vapor.  

oIn the reactor fuel rods, there is something I think 

that is called the gap, the space between the fuel and the 

rod that contains the fuel, Is that correct? 

A That is correct.  

ODo I understand that during the course of a loss of 

coolant accident it is at least considered credible that some 

of those rods may burst or split open to some extent, and 

that the gap activity, as it is called, the accumulated radio

activity in the fuel rod could be released? 

A Yes.  

QWhat is there to prevent hydrogen that is being 

formed in the reactor vessel from some of it going into 

the fuel rods and accumulating inside some of those gaps? For 

instance, if the rod were something comparable to this pencil 

and the burst occurred down at the lower end of the rod, and 

there was a gap or some space at the upper end, what would 

prevent hydrogen formed at a lower level from getting swept 

into this fuel rod and caught up there at the top of the rod 

in the gap? 

A It could not be swept unless there were a pressure
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in9 I gradient causing gas to flow in that direction and the pressure 

2 gradient would be in the opposite direction.  

3 Q You mean it would be down rather than up? 

4 A It would be away from the gas reservoir toward the 

5 breach in the fuel cladding , until equilibrium pressure 

6 obtains and at that point some hydrogen might diffuse into 

7 that space.  

8 Q Can you explain it again for me? In the case of 

a loss of coolent accident, the rods are running vertically? 

10 A Yes.  

11 Q Now, is the pressure running, thinking of north and 

12 south, is the pressure running north, south, east or west or 

is at random? 

14 A There is a higher pressure inside the fuel rod than 

is outside. Otherwise it would not have burst.  

18 Q I see. How long does it takeduring the period of 

17 the loss of coolant accident for the pressure inside the rod 

to cause what is in there to be swept out? 

A it depends on the size of the hole that is created.  19 

20 0 in the typet of bursts that you have postulated. for 

this? 

A Oh, fraction of P second.  22 

23Q After that fraction of a second has passed, would it 

?.4 be possible for hydrogen to be trapped in the gap? 

25 A I think I indicated it could diffuse into the gap,



InlO 

3 

4 

end 8 5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

i5 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25

1365

it would not be swept into the gap.  

Q Okay, diffused into the gap. How long would it stay 

in the gap? 

A I didn't hear that.



1366
#9 jrbl

Q How long after it had diffused into the gap would 

2 the hydrogen stay in there? 

3 A I am trying to think of any mechanism -- I guess 

4 I would say as soon as the fuel rod were flooded, then water 

5 would have access to that opening and to the extent that any 

6 water got in, it would again have the steam sweeping action 

7 which would tend to drive those gases back out.  

8Q Would there be any chance that the water coming 

9 in would trap the hydrogen in there.  

10 A Conceivably.  

11 Q Like a cup turned over and dropped into the water 

12 and you catch some air in the top? 

13 A Yes, I will accept the fact that there might be 

14 some hydrogen in the fuel plenum, space.  

15 Q What about oxygen getting in there? 

16 A I haven't, we have no source of oxygen in this 

17 model. There is no air, no reaction which would liberate 

18 oxygen to my knowledge.  

19 0 How about the oxygen that comes in the later part 

20 of this two to three minute period we talked about earlier? 

21 A Again this is an insignificant amount.  

22 Q But now when you say "insignificant," you were sayin 

23 in terms of five percent of the volume of the reactor vessel.  

24 Is that correct? 

25 A Yes.
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1I Q But when you have the hydrogen trapped in the top 

2 of the fuel rod, just assuming now that that is where the trap 

3 occurs, isn't it true that five percent concentration of oxygea 

4 that you will need is five percent of the space in which the 

5 hydrogen is trapped, not five percent of the total area 

6 of the reactor vessel? 

7 A No, I think you are dealing with a correspondingly 

8small amount of water which would be in a position to contri

9. bute oxygen to that space. You would have to have water 

10 inside the fuel rod for any oxygen liberated from it to enter 

11 that space. And I would say that the significance of that 

oxygen is even less than that in the top of the reactor.  

i13 B ut how about just oxygen being liberated from water 

14 before the water gets into the fuel rod and then the oxygen 

is diffusing, using your term, into the fuel rods? 

1 6 A I don't believe there would be a significant quantty 

17 here.  

Q Has there been an -. analysis done to attempt to 

19 figure out the exact amount of oxygen that might be coming in 

20 with the injected water, the manner in which it would be 

21 liberated, the place it might go inside that reactor vessel, 

22 assuming it didn't go -- assuming it did go into the reactor 

23 vessel, and what, if any, hydrogen might be in the place in 

g4. which the oxygen was going? 

25 A We have looked at the potential consequences of
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I hydrogen and oxygen coexisting inside of the reactor vessel, 

2 yes.  

3Q That wasn't my question.  

4 Would you read the question please? 

5 (The reporter read the record as requested.) 

6 BY MR. ROISMAN: 

7Q In other words, were those factors taken into 

8 account in some analysis, specifically? 

9 A We have not analized the evolution and accumulation 

to of oxygen which might be dissolved in the injected water. We 

211 have looked at oxygen or the lack of oxygen from other sources 

12 but this quantity is so small that we feel we need not 

93 consider it.  

14 Q I can't remember whether you told me this earlier, 

WS but can you tell me what is that quantity, the quantity, 

16 using thae conservative assumption you would use, I am sure, wh t 

17 is the quantity of oxygen that would be available in this two 

18 to three minute period we have been talking about? 

19 A I wouldn't be concerned with any quantity of oxygen 

20 inside the reactor vessel.  

21 Q But you said there could be a small amount and that 

22 it was so small you didn't have to consider it. Do you have 

23 a figure to go with that? 

24 A I don't have one in mind. I would have to obtain 

25 one. But just from my general knowledge of the solubility of



j rb4

oxygen, it would not be taken into account. Now one of 

2 the further reasons for that statement, if I might go on, is 

that as radiolosis becomes a factor in the estimate of hydroge.  

present in -the system, we have all of the oxygen we need, be

5 cause that process liberates hydrogen and oxygen simultaneousl 

6 So we would be more concerned with that situation than the 

7 one that we have been discussion.  

8 Q Can you give me some idea in terms of cubic 

9 measurement of the amount of force that is released by a 

10 hydrogen-oxygen explosion? At what point in your opinion does 

the cubic measurement of oxygen and hydrogen represent a 

12 problem insofar as the amount of force that could be released 

13 is concerned? 

A It would represent a problem in the event that the 

15 pressure generated by a combustion process would be large 

16 enough to damage the structure surrounding it.  

17 Q All right. What is that? 

i8 A In this case we are dealing with the reactor vessel 

19 which has a design pressure of 2,500 psi. The maximum 

20 pressure which can be generated by a burning of the hydrogen 

and oxygen in a closed space would be on the order of 300 psi, 

22 between 250 and 300 psi0 

23 Q Is there any concern with the combusion causing dama e 

?.4 to the fuel rods? 

25 A No.

1369
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V, You mean because they are also able to w,.ithstand the 

kind of pressures thaEt would come fErom thiat, or you don't 

S care whether the fuel rods get blowin up or not? 

IA. The fuel rods are a.Lready perfo.-ated, at least those 

I fuel xods to wuhich hydzog-en and c2~ygen have accecs, I am not 

6 concerned with -the.1, integ;rity. However, thbey are in fact 

7designsed for a highier internal pressiure thani tha one I 

metnioned.  

Q But if hydrogen and oxygqen 'are to contbine in a slpac< 

?0 outside of the Ituel riods, and then the force of the exrilosi ion 

91might eamage otherwiise intact fual roda, what pressures are 

we talking about e:? 

A The fuel rods mitst susta.-n the full external pressui 

SIof the reactor coolant system and therefore they would not 

be damaaged by pressure of 2,200 p~si, 2,500 ps 0 They probably 

could withstand pressures far in excess of that.  

0; Can you~ itell ma,~ is the -Lnsi~de of th-e reactor 

vessel -- it has obviouslv the fuel rods in there and the 

V9 varicus struxctures -th1at btold tliem. Ts the repmainder of the 

20 insida- ok; that co~imletelv mot rounded walls? Ur are there 

: ~nooks,~ crannies, places where infstrm~entation --owes in, where 

22 thereC are little ledges and shelfs, things like that? 

23 A It is a -fEai4r3y complex structure.  

24 in th,.e course of the -

25 CEMRIM JENSCH. I wonder if vou could answer the
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ques tion o 

~ THE WITNESS - There are coraners, ledges 0 structural 

3 entities within the reactor vessel. The vessel itself is 

fairly smooth and rounded as you characterized it.  

BY MR. ROISMAN.

6Q In your experience, or in tests you have run, what 

2' have you found has been the ability o! stemn under pressure 

C escaping from a selected point of points in the reactor vessel 

C. being able to get into all of those nooks and crannies and 

to sweep cut of them anything that might be there, whether it is 

a gas or liquid or anything of that nature? Or have you run 

12 such tests? 

A I have not run tests within any system which 

14, simulates this ona- Yotur question, I assume, addressed itself 

1Z to whether there are regions within this enclosure which are 

not swept.  

17 I would say that the core region and the upper 

T internal region would be very adequately swept with the 

ts ste&-n escaping fro~m the heated portions of the core. 7There 

20 is a plenum within the upper head of -the vessel which is 

21 some-what isolated from the remainder of that space; it is 

2 open to the extent that water can circulate through the upper 

3 head of the reactor for purposes of maintaining unifom temper 

24 tureo But it is more restricted, there is more restricted 

±5 access to flow throuSh that region than to the region just
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below it.  

Q That is -the upper part of the reactor? 

A yes.  

Q Roughly hot large is that space, if you can, in cubi( 

feet? 

A I would estimate lass than 100 cubic feet, 

Q If you had a situation in which the reactor vessel 

8 were merely standing here in this room, assuming it would 

9 physically fit in this room, and you released hydrogen inside 

the vessel, assuaming that there is no pressure but our normal 

IL h, atmospheric pressure, would the hydrogen tend to race toward 

tk the top of the vessel? 

'P 3 A If it were initially mixed with another gas, it 

would not tend to separate from that gas.  

5 Q You mean in other words, as you injected it at the 

bottom of the reactor vessel, it would mix with the air? 

17 A I believe I said if it were mixed, it would not 

18 then subsequently separate. If it were not initially mixed, 

19 it could tend to rise relatively to the other gas.  

20 Q So -

21 A Asstming the other gas were heavier.  

22 Q In the case of the inside of the reactor vessel in 

23 a loss of coolant accident, as 1 understand it, what is in 

24 there is primarily steam and some radioactive gases, noble 

25 gases. Is that an accurate description of the physical
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properties of the items in there? 

2 A During what period of time? 

3 Q ITmediately following the loss of coolant accident, 

4 that two or three minute period we talked about before? 

5 A It would be essentially al steam.  

Q And if hydrogen were released in that atmosphere, 

7 what would it tend to do, if the steam were not moving, if it 
6 

were standing still? Would it tend to go through the steam 

and up to the top near the plenum area you have been talking 

10 about? 

11 A That would depend on the mechanism whereby it were 

12 being liberated. To the extent that that would generate 

13 turbulence in mixing, even though the steam were relatively 

14 less stagnant, you would obtain a relatively homogeneous 

15 mixture of steam and hydrogen.  

16 If you worked real hard at it, you could probably 

17 introduce the hydrogen locally at a low velocity, such that 

18 mixing would be relatively inefficient, in which case it would 

is tend to raise, stratify.  

20 Q Obviously the thing I am concerned with is metal

21 water reaction. How does that fit the characteristics you 

22 just described? 

23 A The metal-water reaction is occurring at a time 

24 when the steam flow is very violent.  

25 Q And the steam takes all of the hydrogen directly from
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the place where the metal-water reaction is occurring, and 

takes it out and it cannot go through the steam? A little 

bit can go through or none of it can gothrough? 

A A very insignificant amount of it might separate fror 

the steam or be unmixed in the steaa.  

Q Can you tell me what that insignificant amount is? 

A N 

a cubic foot.  

Q Is it in the order of cubic feet or less than 

a cubic foot? 

A If you will permi.t my definition of the process 

thiat is going on here, I would say it is much, much less 

than a cubic foot.  

Q If I will permit it, all right. Fair enough.  

Can, in your opinion, on the basis of any analysis 

that has been done, can hydrogen released during the metal

water reaction go or reach the area of the plenum? 

A The interior of the reactor head we were discussing? 

Q Yes.  

A I would expect very little, if any, to reach that 

space during that two-to-three minute period.  

Q How about during the subsequent periods when hydrogen 

is produced? 

A Some might reach that plenum then, yes.
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#10 1 Q What would be the force in terms of psi at any given 
1nl 

2 point inside the reactor vessel of a combstion of hydrogen 

3 and oxygen if 100 cubic feet of hydrogen were in this portion 

4 of the upper reactor vessel when the oxygen-hydrogen combustion 

5 occurred? 

6 A I am unable to make that assumption because you 

7 filled that space with hydrogen now and there is no room 

8 for oxygen.  

9 Q Five percent of it, can you put in five cubic feet 

10 of oxygen? 

11 A Let me put the optimum amount of hydrogen and oxygen 

12 in that space, and my answer would be the same as I gave 

13 earlier, the static pressure rise due to combustion of that quan

14 tity of gas would be of the order of 300 psi.  

Q And what -

16 A Depending on the velocity of the flame propagation.  

17 Q What are the maximum pressures predicted inside of 

is the reactor vessel following a loss of coolant accident? 

19 A At what point? 

20 Q During the period, two-to-three-minute period. I 

21 know they vary during the time. Can you give it to me from, 

22 say, the beginning and the end, if it is a sort of steady 

23 movement? 

R4 A At the beginning, of course, the initiation of the 

25 accident, the pressure is in excess of 2,000 psi. Upon completon
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in2 I of the blowdown, it is about 40 psi. And during the period 

2 in between it, of course, decreases from 2,000 to about 40.  

3 Q What about following blowdown and during the early 

4 stages of reflooding? 

5 A It may rise a few pounds above that, depending on 

6 the location of the break again. There has to be a pressure 

7 gradient in order for steam to flow from that space to the 

8 containment and the gradient under which that flow takes place 

9 would be added to the number I have been quoting here as the 

10 containment pressure, the pressure in the plenum would be larger 

than the containment pressure by the amount of that driving 

12 force for steam flow.  

13Q Do you have any idea, any rough idea of how much 

14 greater? 

A No, but I believe that is in the testimony that was 

is presented by Mro Moore on Tuesday.  

17 Q You mean in the new analysis that has been done? 

A Yes.  
18 

Q I will check that and if I am still bothered by it, 

when he comes to talk about ECCS, I can talk to him about 20 

that.  21 

22 Ur. McAdoo, let me direct your attention if I can to 

23 another area. In the course of this testimony No. 1 identified 

24 by the Applicant as additional testimony No. 1, you provided 

25 an answer in response to Item 3(b) (3) of our proposed findings
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dealing with tests run on the spray nozzle. Do you have 

that? 

A Yes.  

Q And we indicated in our supplemental document 

submitted on the 13th indicating areas we wished to cross

examine with respect to that issue, two questions.  

Have you looked at those two questions? 

A Yes.  

Q Now, with reference to those two questions, I asked 

you to describe the tests that had been conducted that you 

referred to in your answer when you sayl'pray nozzles randomly 

selected from those to be installed in Unit 2 were tested by 

the manufacturer and found to exhibit dropsize characteristics 

much more favorable than that assumed in the FSARo" 

Can you describe the tests that were run, please? 

A Yes. A sampling of the nozzles manufactured and 

installed in Unit 2 were selected and connected to a test 

rig by the manufacturer for the purpose of establishing control 

and uniformity among the nozzles, as was indicated to be 

desirable by the Board in the Unit 3 application.  

For this purpose the nozzles were operated with 

water. Ar apparatus was constructed to collect water at 

various points in the spray pattern, in order to measure the di 

tribution of flow over a geometric area below the nozzle and 

from certain of these nozzles photographic measurements were



inS I 

* 2 

S 
S 4 

5 

6 

7 

8 

10 

11 

12 

14 

15 

16 

17 

18 

19 

20 

21 

22 

*) 23 

* 25

1378

made of the dropsize distribution, again for the purpose of 

establishing consistency and uniformity of nozzle performance.  

Q How many nozzles were tested? 

A Roughly as I recall 60-some nozzles..  

Q Hcw many nozzles are to be installed in the plant? 

A I think it is the order of 250, something like that.  

O So you tested something like a quarter of the 

nozzles? 

A Yes.  

Q Did the tests demonstrate that every nozzle performed 

in exactly the same manner as every other nozzle, or what was 

the variance, if there was one? 

A The detail of that data has not yet been analyzed.  

There is qualitative uniformity.  

In other words, the performance is sufficiently 

uniform that one can conclude that the nozzles are manufactured 

essentially identically, there is no significant variation 

among nozzles.  

Q You said the data had not been analyzed. Has it been 

looked at? 

A It has been scanned, yes.  

Q Was this analysis, was there a certain point at which 

the amount of variation between the nozzles would have been 
considered to have shown that they were not qualitatively very 

similar in the manner in which they were manufactured?
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in6 I In other words, when it was scanned, how was the 

2 judgment made they were all right? 

3 A Within normal engineering variances of, let's say, 

4 5 to 10 percent of flow at a particular point in the distribu

5 tion pattern, we would conclude that this kind of variation 

6 is probable, or could be contributed by the method of measure

7 ment and is not necessarily a factor in the design of the 

8 nozzles or manufacture of the nozzle.  

9 So at that level we would consider that the nozzles 

10 are uniform. Now, if we were to look at this from the point 

of view of what deviation would be of concern to us with 

22 regard to the ability of the spray system to do its work, we 

13 could accept a significantly larger variation.  

4 Q Are the nozzles, the structure of the nozzles, if 

15 you were to look at it, is there a right side and left side 

16 of the nozzle, or is it a complete circle and the spray comes 

17 out or should come out with an even distribution all of the 

18 way around? 

19 A The distribution should be relatively even, although 

20 the nozzle is not -- there is a righthandedness to the nozzle 

2l because of the flow inside of the nozzle is tangential due to 

22 the orientation of the inlet.  

23 Q So it would have been possible in these tests to; 

24 make sure that each nozzle was tested so it would be in exactly 

25 the same position and that the distribution from the nozzle
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was tested at exactly the same place inside the test chamber.  

Is that correct? 

A Yes, that was done. A particular orientation was 

selected so that all nozzles would be compared on a common 

basis.  

QWhat I am getting at is the nozzles were physically 

at the same place, the right side was in the same direction for 

all of the nozzles? 

A Yes.  

Q And the tests were made in the same distance away 

from some standard starting point? 

Is that right? 

A For the purposes of comparison, yes.  

Now, certain nozzles were tested at various points 

around the periphery of the pattern, and at various radii 

from the axis of the nozzle.  

QWere the nozzles tested only singly, or were they 

tested in sets in the manner in which they would actually be 

present in the reactor? 

A ONly singly.  

Q At what height from the nozzle opening was the 

distribution checked? 

A I think approximately ten feet. M'aybe a little 

less than that.  

Q And the atmosphere in which the distribution was
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mB I tested, was it comparable to the atmosphere that exists in the 

2 containment following the loss of coolant accident? 

3 A No.  

4 Q was it just normal, the outside pressure that was 

5 around at that time, a normal mixture of air? 

6 A Yes.  

7 Q I believe you said before that the liquid that was 

8 tested in there was water? 

9 A That is right.  

T0 Q Just pure tap type water, none of the additives 

11 boron or anything else? 

12A That is correct.  

13Q What about the velocity with which the spray came 

14 out-'? Was 'that identical to the velocity that the spray will 

is be coming out in the use of these nozzles in the case of a 

16 loss accident? 

17 A I believe the flow rate was the designed flow rate 

18 for the application.  

19 Now that flow rate would occur at the peak pressure 

20 of the containment, and as the pressure of the containment 

21 subsides, that flow rate would increase.  

22 However, all of our analysis is based conservatively 

23 on the flow that is obtained when the maximum pressure is in 

24 the containment.  

25 Q But the way you goit that was to take the flow rate
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that would physically occur under certain pressures, rather 

than subject the nozzle to the pressure and turn it on as hard 

as you could.  

A We subjected the nozzle to the delta P, the pressure 

driving force that it would see at the design condition that 

is the difference between pressure behind the nozzle and in 

front of it -

Q Right. I understand.  

In other words, you didn't physically subject it to 

the design basis accident pressure, you simply compensated 

for that pressure? 

A That is correct.  

Q You are familiar -- you mentioned earlier -- the 

decision in Indian Point No. 3. in that decision wit. regard 

to this question, -- and this is Citizens Committee Exhibit T, 

page 17, 703-9 -- the Board states, "In addition the Board 

firmly believes that a statistical samxTping of the spray heads 

should be tested, in a test charber, to prove that they are 

properly machined to give correct spray formation." 

Is it your testimony that the tests that have been 

run that we have just been talking about cover that particular 

concern of the Board's? And that all of the parameters that 

are suggested there are covered? 

A These tests establish that the production nozzles 

are like those that were previously tested for the purpose of
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inlO I making the analysis. I believe that was the intent of the 

2 requirement of the Board.  

3Q Can you give us any idea of when the test results 

4 would be available with regard to all of these 60 sprays, 

5 nozzles? 

6 A In some kind of published form? 

7 Q That is right, some sort of document that would 

8 show the actual statistics and the comparisons and so forth 

9 that you talked about earlier, in assessing the tests? 

10 A I believe that could be done -- that is in process 

11 now and it could probably be completed within one to two 

12 months.  

13 Q Can you tell me, is there any difference in the weight 

U of the same size drop coming out of the nozzles we have been 

15 talking about if the composition of the liquid has boron and 

16 sodium hydroxide in the appropriate amiounts added to it, or 

17 if it is just water? 

i8 A It would be a small difference in the density of 

19 solution, yes.  

20 Q The additive would make it more dense or less dense? 

21 A More dense.  

22 MR. ROISMAN: I have no further questions of 

23 Ir. McAdoo at this time.  

24 CHAIRMAN JENSCH: Does anybody else have any 

25 further questions of this witness?
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MR. TROSTEN: No questions.  

CHAIRMAN JENSCH: Thank you, Mr. McAdoo, you are 

temporarily excused.  

(Witness McAdoo excused temporarily.) 

CHAIRMAN JENSCH: Who is the next witness? 

MR. ROISMAN: Mr. Prestele.  

CHAIRMAN JENSCH: Before we start another witness, 

let's take a ten-minute recess.  

At this time we will recess to reconvene in this 

room at 3:10.  

(Recess.)
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jCHAIRMAN JENSCH Please come to order.  

2 Mr. Prestele, would you resume the stand, please.  

3 Whereupon, 

4 JOSEPH PRESTELE 

5 resumed the stand on behalf of tWhe Applicant, and, having 

6 been previously duly sworn, was further examined and testified 

7 as follows: 

CHAIRMAN JENSCH: Would you proceed, please, Mr.  

Roisman.  

10 CROSS EXAMINATION 

11 BY MR. ROISMAN: 

12 Q Mr. Prestele, in response to item 11 of the 

13 proposed factual findings of the Citizens' Committee, which 

14 dealt with the question of the safety of the public in the 

15 event of a questionable situation, or plant shutdown, had to 

16 be weighed against the need of the public for power, you have 

17 a response indicating several items that would prevent a 

is, safety problem from arising in those situations. And the 

19 cross-examination I would like to direct to you this afternoon 

20 is related to those issues.  

21 First of all let me just make sure that the -- in 

22 the document that I received on July 8, attached to it is 

23 something called 'Additional Testimony of Applicant, Part 2," 

24 and there is a portion in this "Response to Item 11, pages 2 

25 to 6, Mr. Joseph A. Prestele." Are you familiar with that
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I testimony? 

2 A Yes, I am.  

3 Q Is that your testimony? 

4 A Yes, it is.  

5 Q 1 would like to direct attention primarily to the 

6 first paragraph, defined "operator Action". In that answer 

7 you indicate that the operators are trained to deal with emer

8 gency procedures and that they would not, there would not be 

9 any danger, that even if they knew that closing down this 

to plant would result in substantial reduction in power ht a 

21 time when it was critically needed on Con Ed's system, that 

12 that wouldn't affect them at all; they would simply close it 

.3. down for the nuclear safety concern.  

14 Is that basically correct? 

15 A That is correct.  

1Q Do the operators receive specific training in termas 

v of, you know, simulated test situations, to see reaction time, 

i8 responses, in which you postulate to them situations, you kno , 

19 it is a hot August day and Big Alice has gone out for the 

20 eighteenth time that s~mfer, and the city is sweltering; power 

21 has already been reduced five percent, and you notice the 

22 following events occurring in thie control room that would cause 

23 you to exercise your discretion regarding shutdown of the plant; 

24 what do you do? 

25 In other words, are there simulated tests run?
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A Simulated exercises are conducted, yes. I can't 

honestly say we wait for a nice hot Tuesday in August when 

3 the system is in trouble to perform those drills. But we do 

4 indeed take our operators through simulated drills, yes.  

Q Do you simulate these types of, if you will, maybe 

6 not Big Alice being out, maybe that is not extreme, but the 

7 rest of the system? 

A We do not simulate situations with regard to the 

9 Consolidated Edison Electric System. We simulate conditions 

10 with regard to events which might occur in the station; that 

11 is events associated with! the facility for which they 

12 are responsible to operate. We describe to them a series of 

13 events, a series of manifestations, and ask them to analyze 

14 those manifestations from the standpoint of what th-ey might 

is indicate and then to indicate to us what they would do, 

16 what they would conclude with regard to the significance of 

17 those indications and what they would do to arrest the problem 

i8 Q We have heard a lot in the last few days about the 

19 question of judgment of technical people. In terms of shut

20 down of the plant, are there times when judgement is involved 

21 as opposed to a stictly yes, no, black and white kind of 

22 question? 

23 A I think the answer has to be yes, there is of 

necessity situations that arise that involve judgment. And 

25 I think that arises from the fact that the technical
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I specifications, which are basically th/e law which we are 

2 required to, obliged to follow, is not a perfect document.  

3 There are elements of the technical specifications 

which of necessity are subject to, just by their very 4 
nature, are subject to interpretation. I might just add as 5 

a footnote that the question of clarificatton of uncertainties 
6 

that exist in the technical specifications are a subject of 
7 

discussion between ourselves and both the AEC Division of Con
8 

pliance and the Division of Reactor Licensing from time to 9 
time. I would not say that we have ever been in a situation 

10 
-- I can speak of course from experience on Unit #1 -- we have 

never been in a situation where the technical specifications 
12 

have been by virtue of misinterpretation, violated.  
13 

Q What methods do you use either in training or any
14 

thing else in order to prevent the operator from, when his 
15 

judgment is called upon, to prevent his judgment being influen ed 
16 

in any way by his knowledge about the importance to the public 
17 

of the continued operation of the plant from the standpoint of 
18 

electric energy supply? 
19 

A The operator, the training operators receive, Mr.  
20 

Roisman, is not in any way directed to fulfilling a need for 
21 

power. He is trained of course in the specifics of the 
22 

systems, the pieces of equipment for which he is responsible 
23 

and fundamental to that proper training or that proper traininj 

for proper operation is the care for that equipment. Of

1388
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I course as the equipment is cared for, to the extent that it 
2 is well cared for, it remains available and able to do the 

3 job it is normally called upon to do. His basic instructions 

4 with regard to the operation of the unit, in order to 

5. fill the power needs is to work in concert with the chief 

6 system operator, who resides at the location I had occasion 

7 to mention this morning, West End Avenue down in the center 

8 of Manhattan, and to the extent that his equipment is 

9 available to respond and to the extent that he is able to 

10 operate the unit within -the requiremtents of the technical 

11 specifications, he fulfills the requests that are made upon 

12 him by the system operator.  

Q were you here '.yesterday during the discussion with 

14 Mr. Grill and Mr. Kniel regarding section 3.9 of the technical 

is specifications, and in particular, specification subsection (a 

16 and under sub-subsection (1)? 

17 A I believe I was, 

18. 0 Just so that we have the sane section, let me 

read this section to you as it appears in the transcript on 

20 pages 1231 and 1232. This is one of the specifications in 

21 the technical specifications.  

22 "It is expected that releases of radioactivite 

23 material in effluents will be kept at small fractions 

P4 of the limits specified in 20.106 of 10 CFR 20, At 

25 the same time a licencee is permitted the flexibility

1389
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I of operation compatible with considerations of health 

2 and safety to assure that the public is provided a 

3, dependable source of power, even under such unusual 

4 operating conditions which may temporarily result in 

5 releases higher than such small fractions, but still 

6 within the limits specified in 20.106 "of 10 CFR 20.  

7 It is expected that in using this operational flexi

8 bility under unusual operating conditions, the licensee 

9 will exert his best efforts to keep levels of 

90 radioactive materials in effluent as low as practicable." 

t1 I believe that you testified with respect to this 

2 supplemental testimony that -- let me get your exact words.  

13 A Where are we, what section, Mr. Roisman? 

14 Q In the testimony, paragraph niuirber one.  

35 A All right.  

36 Q It says, beginning on line 10 "operating procedures 

17 are geared to the safe operation of the unit reg-ardless of 

18 other considerations such as the need for pow er from the 

19 unit." 

20 Could you explain that answer in light of this 

21 paragraph of the technical specifications that I just quoted 

22 to you? 

23 A Explain it in the sense that you infer a contradic

24 tion between the two -- is that it? 

25 Q Yes.
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I A Operating procedures are geared to the safe 

2 operation of the unit regardless of other considerations 

3 such as the need for power from the unit. This simply means 

4 that in no case, in no instince would the need for power take 

a precedence over the obligations set forth in the technical 

6 specifications.  

7 Q Do you interpret that paragraph in the technical 

8 specifications we are talking about as in effect building 

* in considerations of the need for power, so that you could 

10 take account of the need for power without violating the 

11 technical specifications, but you would in fact be taking 

12 account of the need for power? 

13 A I am sorry, Mr. Roisman. I a1 afraid you lost 

14 me.  

135 Q You indicated that nothing interferes, that 

16 the need for power doesn't prevent you from or doesn't 

17 prevent the operator, and it won't prevent him from complying 

18 with the technical specifications? 

19 A correct.  

20 Q We have been talking about a paragraph in the 

21 technical specifications that specifically mentions the need 

22 for power.  

23 A Yes.  

g4 Q Now I am asking you if the operator is entitled 

25 to take into account the need for power in making judgments

1391
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I with regard to that paragraph of the technical specifications? 

2 A With regard to that portion of the technical 

3 specifications, yes, he is.o 

0 So it enters into it, but not in violation of the 

8 technical specifications, but rather in compliance with the 

6 particular paragraph of the technical specifications? 

7 A Precisely.  

8 Q In yesterday's testimony, and I am having some 

9 difficulty locating it here, it was Mr. Kniel testifying; 

10 he indicated, when I started asking him -- it is page" 1260o 

11 I asked the question, "May I fairly summarize by saying that 

12 the Commission made a judgment, or the Staff made a judgment 

13 comparing the benefit to the public from a dependable source 

14 of power against the risks associated with small additional 

is releases for short periods of time, still well below the 

6 10 CFR Part 20 limits?" 

17 There was an exchange with Mr. Karman and Mr0 Kniel 

18 finally answered, "I would like to put it in a slightly 

19 different way. Certainly implicit in this portion of the 

20 technical specifications is a balance between the risk as 

21 associated with maybe a slightly increased release rate again, 

22 the risks associated with a loss of power from the plant." 

23 And Mr. Kniel went on to explain, "I mean risk to 

24 the public, loss of power to the public involves risk. Well, 

25 I don't think we have to go into detail. It certainly,
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1 involves a health and safety risk to the public when the power 

2 supply is discontinued." 

3 MR. TROSTEN: Excuse meo May I interrupt for a 

4 moment? 

5 I would like to take this opportunity to point 

a out that this provision in the technical specifications is 

7 essentially word for word from section 50.36(a) of the 

8 AEC Regulations. Tis section in 3.9 of the technical 

specifications. I thought I should point that out.  

t0 MR. ROISMAN; I am not sure why, but all right.  

BY MR. ROISMAN : 

Q Now, Mr*Prestele, this statement that I read from 

Mr. KnJel, and from what you heard yesterday, are you 

essentially in agreement with that? In other words, that 

15 there are risks associated with the discontinuation of the pow r 

supply from this plant, at least under certain circumstances? 

17 A I think we are in a situation, Mr. Roisman, that 

i8 we have been in a number of times in this proceeding. I 

19 think the answer to your question has to be yes, but we are 

20 dealing with such, with extremely small numbers, that it is 

21 extremely difficult to fix any value on those numbers.  

22 Q You mean that there is a very small risk to the 

23 public involved, the public's health and safety, in discontinuln( 

24 the use of this nuclear power plant at any given time? 

25 A That is correct.
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I Can you explain to me what would be the consequences 

2 in terms of the power supply to the public if, on this day, thzs 

3 hot day in August, about five o'clock in the afternoon, if 

4 the Con Ed system were being used at full power, all plants 

5 operating full power, no reserve, no additional reserve in 

6 Con Ed's own system, and the Indian Point #2 unit were dropped 

7 in a rapid shutdoim of the plant for a safety reason? 

8 Would you explaint to me what the effects would 

9 be upon the people receiving power from Con Ed, first assuming 

t0 that -the plant were connected to the loa6. control system -

11 MR. TROSTEN: Mr. Chairman, escuse me ,- I am sorry.  

12 Were you finished? 

13 MR. ROISMAN: No.  

14 -- to the load control systen and then assume 

i5 it 7;as not; under both situations.  

16 MR. TROSTEN: I object to that question, Mr.  

17 Chairman, on the ground that the availability of power from 

18 the Indian Point #2 plant is not a matter which is related to 

19 the issues in this proceeding. Mr. Roisman has asked Mr.  

20 Prestele a questions as to the effect upon the public health 

21 and safety of the termination of operation of the indian 

22 Point #2 plant. And that matter is not related to the issues 

23 in this proceeding.  

24 CHAIRMAN JENSCH: Is this the same position that you 

25 asserted in reference to the Executive Vice President's

1394
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I where he alleged something in reference to a shortage of 

2 power and the need for power in this area, and the question 

3 arose as to whether the supply of power was brought into the 

4 case by Con Ed? 

5 MR. TROSTEN: It is a related matter, Mr. Chairman, 

6 yes.  

7 MR. TROSTEN: And you are seeking ro reargue the 

8 matter? 

9 MR. TROSTEN: No, sire I am merely objecting to 

10 Mr. Roisman"s question.  

11 CHAIRMAN JENSCH: It amounts to a reargumant of 

92 that position, does it not? You asked for a motion for 

reconsideration of that at that time, did you not? 

94 MR. TROSTEN: I am sorry, Mr. Chairman, would you 

95 repeat what you just said? 

16 CHAIRMAN JENCH: Didn't you ask for reconsideration 

17 of this matter about the supply of electric being brought in? 

18 MR. TROSTEN: Noe we did not ask for a reconsidera

99 tion of that.  

20 CHAIRMAN JENSCH: You sought to withdraw the state

21 ment? 

22 MR. TROSTEN: That is right, yes, sir.  

23 CHAIR %N JENSCH: And that was denied? 

24 MR. TROSTEN: The Chairman issued an order denying 

25 this. I wrote to the Chairman stating that we have taken the
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Iposition that the statement has already been withdrawn.  

2 CHAIRMAN JENSCH: You have the power to do it 

3 yourselves, regardless of the action of the Board.  

4MR. TROSTEN: Yes, Mr. Chairman.  

5 CHAIRMAN JENSCH: The objection is overruled.  

6 THE WITNESS: I think, to respond to your question, 

7 Mr. Roisman, I think the situation that you postulate is 

8 unreal for the following reason -

CHAI AN JENSCH: Excuse me a moment. I don't 

10 think it is necessary for you to argue whether the premise is 

1 correct. Just accept the premise and give the best answer yot 

12 cane 

13 You may explain it then, 

14 THE WITNESS: Fine. Inherent, however, in the 

15 situation which Mr. Roisman described is the existence of 

16 zero reserve on the Consolidated Edison system and this 

17 situation cannot exist. If indeed the unavailability of geneia

18 ting equipment is such that the necessary minimum reserve 

19 obligation which the company has is on the verge of being 

20 infringed upon, then we go into voltage reduction to whatever 

21 extent is necessary in order to maintain the necessary 

22 reserve. And this might in the extreme, if the entire system 

23 were say at eight percent voltage reduction, this would 

then result in the selective separation of the customers.  

25 But the reserve is always there, even if it is in the form
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I of customers' house power supply which has been interrupted.  

2 BY MR. ROISMAN: 

3Q So that we will try to have it as realistic 

4 as possible, let me modify the situation and let's assume that 

5 you have recommended the eight percentage voltage reduction; 

6 and you are maintaining your reserve. What is the figure, 

7 what is the minimum figure at which you are permitted to 

8 maintain the reserve? 

9 A The minimum reserve figure depends on the size of 

10 the largest generating unit in service at the time.  

11 Q We will assume that -

12 A Indian Point #2.  

13 Q Yes.  

14 A I am not sure what the number would be. It would 

15 be something less than the capacity of Indian Point #2 by 

16 virtue of the fact that the other uiilities with whom we are 

17 associated in New York State and throughout the northeast are 

18 carrying some portion of the burden of that largest unit.  

19 If that were the case, and we did lose Indian Point #2, 

20 and we were already in a percent voltage reduction, then this 

21 could, this would, in all likelihood, result in the interrup

22 tion of power to selected customers.  

23 Q And would that have an effect on the health and 

24 safety of those customers? And would you say it would be a 

25 significant one or an insignificant one to those particular
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customers in terms of their health and safety? 

2 A My opinion is that it, my believe is it would not.  

3 I am not certain, however, that I am competent to answer 

4 this question.  

5 Q You mean you are not certain that Con Ed has made 

6 an analysis of what the effects are of dropping power, or 

7 that they made it, but there is someone else 

8 A Such an analysis has been made and I know that the 

9 program which exists for the interruption of customers is 

10 a very carefully thought-out program, which is intended to 

11 minimize in all significant respects the impact of that 

12 interruption of power to our customers.  

13 Q I assume it will be minimized. My concern is when 

14 it was minimized, how sever it was. Who would be available 

15 that you know of from Con Ed to testify on that? 

16 A I don't know. I would refer the question to 

17 counsel.  

18 MR. TROSTEN: Mr. Chairman, I will put Mr.. Cahill 

19 on the stand now to respond to this question.  

20 Whereupon, 

21 WILL IAM CAHILL 

22 resumed the stand on behalf of the Applicant, and, having 

23 been previously duly sworn, was examined and testified as 

24 follows: 

25 MR. CAHILL: Your question, Mr. Roisman, I
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believe, is if there were a power interruption, would there 

be a risk to the health and safety of the public because of 

that power reduction. Is that the gist of it?
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BY MR. ROISM AN: 

Q Yes, in the context of a situation where you are 

maintaining your reserves, just before IP No. 2 goes out and yot 

have already reduced voltage by 8 percent? 

A (Mr. Cahill.) Yes. At that point the next step 

in the case of a loss of generating capacity in the interconnect 

system, whether that be Indian Point 2 or Indian Point I or 

Ravenswood 3 or the list of a transmission line that divorces 

us from power sources outside of our territory, a shortage of 

generating capacity available to our system beyond the 8 percent 

voltage reduction level would initiate the so-called load sheddi 

procedure where portions of our system are automatically 

disconnected from the load.  

We try to have these in the less densely urbanized 

areas to avoid the risks that run from inconvenience to possible 

public health situations, at least individual health situations 

which would be involved in, say, subway shutdowns, elevator 

breakdowns. And so we try to have the power interruptions in 

less developed areas and to limit the interruptions insofar 

as we can to short duration and to share the burden among 

these load shed areas.  

Now, we don't look on a short interruption of power 

as what you would call a health hazard, but it certainly, if 

it lasts long enough in an individual circumstance, can 

affect people seriously, if they are dependent on power for
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their health.  

MR. TROSTEN: Mr. Chairman, at this point I would 

like to make it completely clear that the Applicant's wit

nesses are responding pursuant to the order of the Chairman.  

Applicant in no way considers that any inconvenience 

to the public or difficulties caused by initiating the load 

shedding procedure are risks to the public health and safety 

which are of the character encompassed within the notice of 

issues in this proceeding.  

CHAIR1N JENSCH: Proceed with your cross-examination 

please.  

BY MR. ROISMAN: 

Q Mr. Cahill, in terms of the -- you talked about 

risks from inconvenience, Are there other risks than the 

ones you mentioned? 

You talked about subways not operating and elevators 

getting stuck in buildings. Are there other kinds of risks? 

For instance, what is the situation for hospitals, 

the situation for the supply of electricity for traffic 

signals, operation of drawbridges, which I gather at times in N, 

York go up and down anyway, let's assume we have got one halfwa' 

up, those types of things? 

In other words, are they graded? You mentioned 

they are graded in terms of the areas, you try to go to the 

area where you have less need for power in terms of less
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in3 I people demanding it at a given time. Are they also graded 

2 in terms of the type of power? 

3 A I can't provide a detailed and definitive answer 

4 to that. The urbanized areas and the transit facilities are 

5 the last to be disconnected. Hospitals generally -- I don't 

6 know of every hospital -- but generally they have some emergencl 

7 power supply of their own.  

8 We try to avoid the type of situation that you are 

9 describing, but I do not know of every circumstance° 

10 Q In the situation, in the hypothetical that we have 

11 been talking about0 I think Mr. Prestele testified before 

12 that the amount of load that is in reserve is somewhat 

13 less than the total amount of the largest plant, in this 

14 case Indian Point No. 2o 

15 Can you tell me how much power would have to be 

16 shed in this hypothetical that I have given you, where you 

17 are up to the 8 percent voltage reduction and you are at the 

18 minimum reserve that you could have, how much power would you 

19 have to shed? 

20 A Well, that would depend on the needed spinning 

21 reserves of the interconnected system at the time. As Mr.  

22 Prestele said, that depends on the makeup and size of the 

23 numerous generators in the interconnected pool that are 

24 involved, and transmission line settings, and the load that 

25 tlhe interconnected system is carrying at the time,
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Q Can you give me an idea what the maximum might be, 

maximum credible? 

A No, I would have to -- I think it would be in the 

order of magnitude of the size of the largestmachine, 

But I would have to check with our system engineers 

to get a definitive answer.  

Q Is it something, you think it is safe to say something 

in the neighborhood of 800 megawatts electricity, if we are 

talking about Indian Point No. 2 going out? 

A I think so.  

Q Can I ask you now to just check that and at least 

for my purposes you can provide something in writing and 

Mr. Trosten can have it offered in evidence at some subsequent 

time without your having to come back on the witness stand for 

it, just to tell me what the amount would be, in the maximum 

credible situation.  

A Very well.  

Q Is the Indian Point No. 2 plant, is it designed 

and will it be always connected to the load frequency control 

system which as I understand it is an automatic system that 

keeps the various plants in Con Ed's system and I guess to 

some extent in your interconnected system in balance? 

Will it be connected to that system? 

A It can run either way.  

Q What are your plans in terms of its operation in the
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1n5 I first, well, if you get an operating license, will it start 

2 off being tied into that system? 

3 A I believe our plans are to run it initially base 

4 loaded and not connect it to load frequency, but it could run 

5 on load frequency control.  

6 Q Do all of your plants run on load frequency control, 

7 the ones in operation now? 

8. A Units, you mean? 

9. Q Yes.  

10 A Generating units. So-me of them are on load fre

11 quency control, others are base loaded.  

12 Q Would you explain the difference, load frequency 

13 control and base loaded? 

M4 A Well, I should have said manually loaded rather, 

is because a machine could not be on load frequency control and 

16 not be base loaded in the sense that it runs nearly or is at 

17 a large number of hours a year at a so-called supply plant 

18 factor, but simply be under manual control for other reasons.  

19 Load frequency control is an automatic way of 

20 sharing the amount of power that the interconnected generating 

21 equipment puts out to meet the total load and involves an 

22 automatic signal to the generator to increase or decrease load.  

23 It acts, instead of a manual. operatore who could also 

24 by telephone or by watching instrumentation, signal the 

25 generator to increas e or decrease load.
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in6 I Q Is the load frequency control system in any way 

2 tied into or does it have a function related to providing 

3 what is known, I think -- and you can correct me if I use 

O 4 the wrong terms -- as a balanced system, that is where all of 

5 the units in an interconnected system are operating at the 

6 same cycles per second, the same frequency, same pulsing of 

7 the alternating currents and generator speeds are set in order 

8 to determine those frequencies are coordinated.  

Does the automatic load frequency control system 

10 assist in that, or is it a factor in that? 

end 12 

12 

13 

14 

16 

17 

18 

19 

20 

21 

22 

23 

* 25



#13 DB-l

1406

A It senses the frequency of the system, which is 

an indication -- if the system is meeting its load, the 

frequency is constant at 60 cycles. If it is over-generated, 

the frequency goes up to 60.1 cycles, or if it ,there is a 

deficiency of generation, it will go down to 59.9, some 

number like that, indicating a need for more power, an auto

matic load frequency control system would signal the generators 

that are connected to it to increase load, each sharing that 

increase in a pre-determined amount or schedule, you might say.  

Q How does the manual control or the bas load 

function in those situations where the signals begin tn 

vary? What happens then? 

A I think we should differentiate between base load, 

which refers more to the number of hours a year that a given 

unit will run, the more efficient units being base loaded, 

and the older less efficient units being swing loaded, and 

manual or automatic loading.  

In the manual loading a man, the operator, sends a 

signal to the generator to increase or decrease load instead 

of a regulating system..  

Q You mean he does it in order to get the cycles back 

to 60? 

A Well, all of the generators are interconnected, like 

horses in a harness. So they are all going at the san~e 

frequency. A system frequency would slow down. If a unit
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were manually loaded, the operator would increase the load, 

increase the steam into his particular unit and it would 

push harder in harness.  

In the automatic frequency control, the signal does the 

same thing, it opens the turbine steam valves or closes 

them as needed to increase or decrease load.  

Q But in one case it happens by an automatic signal, 

in the other case it happens by the operation of someone 

seeing dials and making changes? 

A Yes.  

Q Is there a time lag that takes place between the 

manual and the automatic? 

A Not once the intiating signals go to the unit.  

Q But before the initiating signal? In other words, 

I gather that in the automatic system the initiating signal 

is sent by electrical impulse. In the other one we have to 

wait for a man to see the dial and then take a manual step 

to make the correction? 

A Yes.  

Q What is the time that elapses there? 

A Well, I am not sure. Perhaps Mr. Prestele knows 

that answer.  

Q Maybe Mr. Prestele could sit up there with you.  

A (Mr. Prestele) I think you are on a little bit 

of the wrong track, Mr. Roisman. Let me see if I can help you.
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I 
DB-3 If there is a lag, and there is indeed a lag on 

2 
the part of the operator who has to peform this operation 

3 
manually, in comparison to the Rutomatic signal, that lag 

4 
does not result in a somewhat over-idealized picture that 

5 
I think is developing here of a drop in system frequency.  

What happens is that the tie loadings, that is to 

say the amount of power which is passing over the lines which.

connect us to our sister utilities, departs from that avu-tj,_ :v 

which is desired at any given point in time. And it is 

to therefore incumbent on the chief system operator to identify 

this and to communicate by phone with whatever generating statin 

62 is next in line with regard to a load pick-up obligation and 

request that operator to raise the load or such and such a 

unit by "x" number of megawatts, to bring the tie loadings 

back in line with those loadings which are desired.  

Q Are those the techniques that are used when you have 

17 a non-automatic load control frequency in order to keep 

8 cycles per second, pulsing of the alternating current and 

19 frequency identical throughout the system? 

20 A Yes, but I hasten to reiterate that the concept 

21 of a departure from 60 cycles is somewhat academic in view of 

the fact that as Mr. Cahill said, I think the analogy Mr. Cahill 

23 drew is good, all of the generators are operating together, 

they are all in synchronism with each other and can be likened 

25 to many horses drawing a carriage. If there is a deficiency
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DB-4 in generation, by virtue of the fact that all of our gener

2 ators are tied in with all of the generators and utilities 

3 with whom we are associated throughout the country, the 

4 result is not a drop in frequency.  

5 Q If I understand you correctly now, this system 

6 is operating and we lose 12 percent of Con Ed's -- if the 

7 system is operating and something like 10 or 12 percent of the 

8 amount of Con Ed's generating is lost because Indian Point 

9 ~-umber 2 is shut down instantly, are you telling me that this 

10 has nothing to do with the question of maintaining equal 

1 frequency, equal cycles per second and pulsing of the alternat

12 ing current? 

13 A What I am saying is that if Indian Point 2 were 

14 operating, let's say at full capability, and if it were to 

15 go down for one reason or another, that the spinning 

16 reserve which the Edison systeti maintains in combination with 

17 the reserves which those other utilities with whom we are 

18 associated, that that spinning reserve, that combined spinning 

19 reserve is sufficient to pick up the deficiency resulting from 

20 the loss of Indian Point 2.  

21 Q Now I hope we were still talking about my earlier 

22 example, where you mentioned that load shedding would be 

23 required. Now you tell me that, I take it, that there wouldn't 

24 be load shedding because there is a sufficient amount of 

25 spinning reserve.
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DB-5 A I was no longer on the example you were using some 

minutes ago.  

Q I would like to keep it to the design basis accident, 

4 if we can, in that context.  

5 What effect on frequency and cycles per second, pulsing of 

alternating current, would there be in this hypothetical we' 

7 are talking about? 

8 A Your hypothetical situation is we are already at 

9 8 percent voltage reduction? 

10 Q That's right, just maintaining the minimum reserve., 

11 A All right, because that is essential, the fact that 

12 we are just maintaining the minimum reserve, because it is 

13 fundamental to this method of operation that whatever needs 

14 to be done in terms of voltage reduction and load shedding will 
5 be done in order to maintain the minimum necessary spining 

reserve.  

17 Q I understand that.  

18 A In that situation, if Indian Point 2 should go 

19 down, that minimum spinning reserve would pick up immediately 

20 in load, and meet the deficiency resulting from the loss of 

21 Indian Point number 2. And then immediately thereafter it 

22 would be necessary to shed additional laods inorder to re

23 establish the new minimum spinning reserve figure, associated 

24 with that unit which is now the largest unit in the system 

25 involved, which is now of course no longer Indian Point Number
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2, it is now some other unit.  
DB-6 

2 Q As I understand this interconnected system, you 

3 have other than your own generating capacity to draw upon 

4 in certain situation -- in other words, if you have a power 

5 need here, you may be getting that power from a system with whic 

6 you are connect? 

7 A That is correct.  

8 Q Which is always maintaining a spinning reserve of 

9 some kind. And all of you are contributing tc. this spinninq 

10 reserve, but you judge the reserve by the reserve of the total, 

11 the whole system, the whole interconnected system? 

12 A The minimum necessary spinning reserve is determined 

13 by the size of the largest unit in operation at any time, 

14 wherever that happens to be.  

15 Q You get the total reserve by pooling the reserves 

16 of all of them? 

17 A Yes.  

18 Q So at any given time your system, if it were 

19 isolated, might actually not have the minimum amount of 

20 reserve and at other times it might -- therefore it would 

21 in effect be borrowing power or reserve and in other cases 

22 it might be loaning reserve, is that correct? 

23 A Yes.  

24 0 Are there limits on the amount of power that you 

25 can get within this interconnected system in the case of a



1412

! 
situation in which you need to tap into the reserve? What 

is the quantity of the reserve for this interconnected system 
3 

at this time in rought figures, compared to your total system 

size, your own system? 

5 
A I guess what you are asking is what is our capab

6 
ility for transporting power from our system to other systems oz 

7 
vice versa, is that it? 

8 
Q Yes.  

9 
A I don't know the sum total figure. I know we are 

10 interconnected with the utilities to the north through New 
11 I York State Gas and Electric and up to Niagara Mohawk and so 
12 

on. We are connected with the Pennsylvania, New Jersey and 
13 Maryland system across the Staten Island and Arthur Kill. The 

14 
combined capacity of those tie lines I am not able to quote.  

15 
It is very large. We have imported as mucD as I guess 

16 
the better part of 1500 megawatts oA occasion. So it is 

17 
large in comparison to the size or the capacity of the largest 

18 unit on our system, that being Ravenswood 3.  

end #13 19 
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Q The reason I am asking the question is in the answers 

I believe to Set J of questions asked by the Citizens Committee 

and those answers are in Exhibit J here, reference was made 

to the fact that there have been occasions in which this system, 

Con Ed's system, needed in effect to borrow power from outside 

the system, but the nature of the interconnections did not make 

it possible for you to get as much power as there was available 

and as you might have needed.  

In other words, the capacity of the transmission 

line was not adequate. And you mentioned some transmission 

line improvements I think you are working on in order to 

correct that problem.  

A (Mr. Prestele.) Yes.  

QAre there situations in which Indian Point No. 2 

could go down and we would have this 8 percent voltage reduction 

already in effect where the amount of power that you would need 

to im~meiately pick up in order not to have to immediately 

do load shedding couldn't come in because of these limitations 

on the nature of the interconnections? 

A I think one could easily postulate a situation where 

there were sufficient other units out, let's say out of service, 

other than Indian Point No. 2, where that could be the case.  

Q In that kind of a situation, then the instant that 

Indian Point No. 2 wgent down, you would have to shed at once, 

rather than first going and picking up the reserve, you would
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in2 S have to do some shedding. Is that correct? 

2 A The situation which existed with regard to the 

3 number of networks, the number of customers which had been 

4 disconnected would have to be geared to whatever the operating 

5 conditions were at the time.  

6 And if indeed the situation existed as you have 

7 postulated it, highly unlikedly though it is, it might very 

,a well result in the kind of anticipatory action that you 

9 describe, rather than an after the fact action.  

10 Q Is the time difference between shedding a load the 

11 instant that Indian Point No. 2 goes down compared to shedding 

12 the load after Indian Point No. 2's power generating has been 

13 picked up by available reserves and then shedding, is that 

14 a substantial period of time? 

t5 For instance, does it give you enough leeway, if it 

16 is by five o'clock in the afternoon on a hot August day, to 

17 let you go until seven or eight maybe, until some of the 

office buildings have cut their power supply and maybe not 

19 have to do shedding.  

20 Or is it just a matter of minutes between when the 

1 I shedding would occur, if it had to occur instantly, and the 

22 shedding would occur if you had been able to pick up the loss 

23 of Indian Point No. 2 with reserves and then shed later? 

24 A or. Cahill points out, there is no way of storing 

25 the energy.
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1n3 IA (Mr. Cahill.) Except by pumped storage.  

2 My question was not a question of storing the energy.  

3 My question was if you can't fill the Indian Point No. 2 

4 gap with available reserve because of a problem in the 

5 interconnection, then when the Indian Point No. 2 plant goes 

6 down, you must shed load instantly? 

7 A (Mr. Prestele.) No, that load will be shed before 

8 Indian Point -- in the situation you postulated, if I under

9 stand the circumstances that you have set forth, the shedding 

10- of load Which Might be necessary as a result of the 'loss of 

11 Indian Point No. 2 would have to take place prior to the loss 

12. of Indian Point No. 2.  

13Q In other words, all things are done to preserve the 

14 reserve? 

15 . A All things are done to preserve the reserve, yes,.  

16 you put it very well.  

17 Q okay.  

18 So all of the shedding and so forth is done con

19 ceivably even in advance of the situation we have been postulati 

20 if the conditions that would exist after the situation we are 

21 concerned with would require instantaneous shedding? 

22A Yes.  

23 Q Is that a change from the situation that existed 

24 in the interconnected system at the time of the Northeast 

25 power failure in November, 1965?
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A I don't believe so, Mr. Roisman.  

Q In other words,.basically you had the same kind of 

system then as you do now in terms of this question? 

A (Mr. Cahill.) Well, no. There are changes in 

procedures within our system and in the interconnected 

systems throughout the country after, or, since the November 9, 

1965 blackout and one of the most significant changes in 

procedure is this automatic sequential load shedding of 

limited and selected portions of systems.  

This type of recourse was generally not available 

except by slower methods of dispatching people to substations 

and disconnecting locally.  

Now, this can be done centrally, so that the 

resilience of tlese electric systems is much greater.  

Q Can you tell me, what happens in a situation again 

like we postulated, if, for whatever the reason is, Indian 

Point No. 2 goes out and there is not a sufficient amount of 

reserve to pick up the load and not a sufficient amount of 

load that was automatically shed in advance? What occurs in 

that situation? 

In other words, when the demand on the system is 

greater than the supply of electricity that is available from 

reserves or otherwise? Are there automatic things that just 

cut out 'certain segments of the load demand, so that your 

system is --
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A if there is a deficiency of power beyond the voltage 

reduction steps, then there is automatic load shedding of 

selected areas.  

QAnd that is already-designed, so that certain seg

mients are cut out first and others at a later date? 

A Yes.  

Q Or later time. To get back to our operator for a 

second, as I understand from both of your testimony, you 

agree to some extent with what Mr. Neil said yesterday and 

that is there are risks to the public that are involved in 

the load shedding that could occur in the event that Indian 

Point No. 2 was shut down.  

A There is a risk to the public in an interruption 

of any vital utility service or transportation or any 

public service that our complex society depends on, yes.  

Qcan you tell me again now in light of that, or 

for the first time I really think, what protective steps 

you take in training your opeirators to prevent -them from 

weighing that risk to the public against the risk to the 

public of not shutting down the Indian Point No, 2 plant 

where their judgment is involved? 

In other words, do they get some special training, 

or what? 

A I will just preface the question generally, because 

Mr. Prestele is involved in the training of the operators.
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But principally the plant is designed to prevent 

the operator from intentionally or unintentionally exceeding 

safe limits from the point of view of the protection of the 

nuclear systems.  

This is to guard against a nuclear type of accident 

where radiation could be released. It has nothing to do with 

the question of ,Whether to go from the point of keeping 

routine and deliberate radiation releases at the minimum 

level, to releasing, because of some contingency at one time 

or another, somewhat greater releases, but within the Commis

siongs Part 20 regulations.  

There is a difference there. But the plant is designe 

with safety equipment that is independent of the load control, 

either manual or automatic load control, that prevents the 

operator from exceeding safe limits.  

There are also protective features that prevent 

the operator from overloading equipment or operating equip

ment when it is in an unsafe condition from the point of view 

of protecting the property. And this is an old practice that 

has been in the utility industry, which has a very high 

investment in its equipment, that it is a fruitless practice 

to strain that equipment when it has reached the point where 

its own safety from the point of view of damaging it, is 

jeopardized, just to hang on to load, because then it wouldn't 

be available for a longer period of time and compound the
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in7 I problem.  

2 The equipment is protected that way and the 

3 operators are trained both from the point of view of protecting 

4 that equipment and from, in the case of nuclear plants, pro

5 tecting the equipment from nuclear accident considerations.  

6 Q You indicated that would be the premise to 

7 Mr. Prestele's answer. I would like him to answer. He 

8 talked about the fact that there are situations in which 

9 operator judgment comes in.  

10 It is that situation I am talking about, situations 

11 where there is operator judgment.  

12 As I understand it, the automatic safety features 

13 in the plant still leave an area in which operator judgment 

14 can function. The plant can be permitted to continue to 

is operate, either for a longer period of time before it reaches 

16 the points at which an automatic shutdown would occur and 

17 during which time the operator could, using his judgment, 

i8 choose to shut it down or not, depending on what the operator 

19 thought.  

20 That particular hypothetical may not be' realistic.  

21 Ulaybe you could y'ive me one that would be, 

22 A (Mr. Prestele.) For one thing you indicated that 

23 I talked in terms of situations where operators' judgment 

g4 might be involved. If I remember my testimony correctly, I 

25 talked in terms of a situation where interpretation might be
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in8 I in question, interpretation of requirements in the technical 

2 specifications.  

3 And I think there is a significant distinction there.  

4 As far as judgment is concerned, certainly the intent, and 

5 I think I speak for the Commission Staff when I say this, and 

6 certainly f or ourselves, that it is the intent in developing 

7 the technical specifications for facilities such as this to 

8 be as unambiguous and as, let's say, black and white as one 

9 can possibly be.  

to And to take out of the picture any opportunity for 

11 judgment, for discretion as possible.  

12 In many, many instances, I would say in the vast 

13 majority of instance, the technical specifications are very 

14 specific and establish limiting parameters, limiting values 

is for various plant parameters which will not be exceeded.  

Q6 But it is not all taken out? 

17 A I would say there areprobably areas where it is 

18 not all taken out, yes.  

19 Q The question is what kind of training do the 

20 operators get to -- let's say, very shortly after something 

21 like, if we had another one, like the Northeast power failure 

22 occurred, a man, an intelligent responsible operator of 

23 Indian Point No. 2 plant, having seen in the paper and read 

24 about the things that occurred because of that power failure, 

25 1is sitting at his console looking at the dials, whatever it is
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in9 I he does, and one of these judgmental situations occurs. I 

2 am trying to find out what kind of training, like the 

3 military trains people to do things in military life that they 

4 would never do in civilian life, or you hope they won't, I 

5 wondered what kind of training you give the operators so 

6 their judgment does not get influenced by the inevitable 

7 knowledge they must have of the risks that the public will 

8 have and the harms that the public may suffer if power has 

9 to be shed, an event which could occur if Indian Point No. 2 

10 is closed down and the man sitting at that console may be 

11 thinking about, in exercising his judgment, am I being 

12 precipitous, am I causing more risks than I am saying at 

13 this particular judgmental moment.  

14 Do you do anything in particular to help the 

is operators make that decision always in favor of the nuclear 

16 safety, totally without regard to the other question? 

17 CHAIRPAN JENSCH: Could I refer to a particular 

i8 section of the technical specifications where this might 

19 happen? 

20 MR. ROISMAN: First of all, I don't have them physica 

21 with me. I was relying on Mr. Prestele's testimony that 

22 there were places in the technical specificationsthat were 

23 gray.  

24 If it would help, I would be glad to look at those -

25 CHAIRMAN JENSCH: I think it would be helpful to
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me certainly to understand precisely rather than have him at 

random recollecting over the technical specifications.  

I see Mr. Neil has a book in his hando 

Would it be convenient to take a recess and permit 

you to review that and perhaps -

MR. ROISMAN: Sure.  

CHAIRMAN JENSCH: Let us recess at this time to 

reconvene in this room at 4:25.  

(Recess.)
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#15 DB CHAIRMAN JENSCH: Come to order, please. Messrs.  

cahill and Prestele, will you resume the sand, please.  

3 MR, ROISMAN: Mr. Chairman, during the break I iden

.4 tfied a section of the Technical Specifications which would 

5 appear to involve operator judgement. It is on page 3.i-17, 

CD etitied "Leakage of reactor coolant," and I have ifentified 

7 it to the applicant's x,,iitnesses and I believe that they have 

a a copy of it with them now.  

9 If the BOard would like a copy -

10 CHAIRMYAN JENSCH: I think if you refer Z-o it in 

11 some specificity, we can follow the questions.  

12 BY MR. ROISMAN:I 

1 Q Mr. Prestele, could you please discuss particularly 

D4 specification numbe.°z-s 1 and 2, those portions of it 

15 which involve the use of judgement of the operator? If you 

16 wish, maybe you would like to read it into the recoxd.  

17 A Would that be helpful? 

18 CHAI MAN JENSCH: If you will, please, if it is 

19 not too long.  

20 MR. PRESTELE: It is quite short. This is page 361-17 

21 of the proposed technical specifications. The heading is 

22 "Leakage of reactor coolant." 

23 Specification 1: "If leakage of reactor coolant is 

24 indicated by the means available,, such as water inventory 

I 25 balance, monitoring equipment or direct observation, a follow

up evaluation of the safety implications shall be initiated
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as soon as practicable, but no later than within four hours.  

A-y indicated leak shall be considered to be a real leak until 

it is determined that either (1) a safety problem does not 

exist, or (2) that the indicated leak can not be substantiated 

by direct observation or other indication." 

Sub-paragraph 2: "If the indicated leakage is sub

stantiated0 and is not evaluated as safe, or determined to 

exceed 10 GPM, the reactor shut down shall be initiated as 

soon as practicable, but no later than within 24 hours after 

the leak was first detected." 

Now your question, Mr. Roisman? 

BY MR. ROISMAN: 

Q Can you explain to me in terms of operator training 

how the judgements that are required. with regard to this 

pakticular technical specification are not influenced in making 

judgments about what is as soon as practicable and the 

evaluation as to whether the leak is safe or not is not 

influenced by the knowledge of the reactor operator of what 

the consequences will be of a shut-down of the plant in terms 

of risks to the public health and safety? 

A (Mr. Prestele) The determination or the evaluation, 

let's say, of any given situation with regard to let's say 

primary leakage as described in this section of the specifi

cations, would not be a matter of determination , sole deter

mination on the part of the reactor operator. If indeed a
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I 
DB-3 leak were identified, and were let's say within the 

2 
category described in this, in either of these paragraphs, the.  

3 
'determination of the action to be taken would be a matter of 

joint consultaion between the reactor operator, his foremen, 

both of whom are senior reactor operator licensed, and 

6 undoubtedly the plant superintendent as well, and maybe higher.  

7 I think it should be born in mind that as important as 

this figure of 10 GPM and the other one elsewhere in the 

specifications of 1 GPM, as important as those figures are, 

they are somwhat arbitrary, in that they are not related to 

11 the exceeding of those figures does not of themselves constit

ute necessarily an immediate severe safety question. There

13 fore it is my understanding that some latitude has been built 

14 into the technical specifications to accommodate whatever 

situation might exist at the time.  

16 I would say, to use examples,that if let's say the leak 

17 rate were determined to be10 and a half GPM, if I may use 

to a number, and if indeed the system, to hark back to a situation 

19 which you described sometime back, we are in a 5 percent 

20 voltage reduction, that there would be every reason for us to 

21 use the full lattitude provided by the four hours and the 24 

22 hours in the other case that the specifications provide.  

23 If on the other hand the Iak were let's say 50 gallons 

?_4 a minute, or 25 gallons a minute, something of that nature, 

25 1 would say that without any question we would move to take
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I 
DB-4 the unit off the line immediately.  

~2 
0 Somewhere between 10.5 and 25 I assume there is a 

3 
gray line? 

~4 

A Yes.  
5 

Q The judgement at that gray line, how would the effect 
6 the 

on/public of the shut-down of the plant be left out of the 
7 

judgment of the people making the decisions? 
8 

A I would say, Mr. Roisman, that inevitably the deter
9 

mination of where the line would be drawn would depend on -
10 

if I might characterize it as the multi-dimensional nature of' 
11 

the various elements that would of necessity enter into this 
12 

judgment.  

13 
In additionto all of the people whom I described as 

14 

being a party of such judgment, I am confident that the subject 
15 

will undoubtedly be a matter of review, of attention by the 
16 

Nuclear Facilities Safety Committee and all of the technical 
17 

support that is provided to that Committee. And I would say 
18 that it would be provided to that committe.. And I would say 

19 
that it would depend on the circumstances, the many circum

20 
stances that existed at the time.  

21 Q Would one of those circumstances be the effect on 

22 
the public of the plant being shut down? 

23 
A It would not.  

24 
0 How would you keep it out of this multi-dimentional 

25 
decision?
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DB-5 A Because the opportunity does not exist, the free
2 

dom, the rinthority does not exist on the part of the plant 
3 

operating personnel, the plant upper management and the 4 
4 Nuclear Facilities Safety Committee and the people who comprise 

5 that Committee to consider anything other than the safety, 

the health and safety of the public, the safety of the plant 

7 personnel and conformance to the technical specifications 

8 for the facility.  

9 Q We have gotten to the point I am talking about, 

10 a gray area somewhere between 10.5 and 25. And it is a multi

dimensional problem, and there are a lot of factors that 

12 enter into it, and there is a gray area, and in terms of de

13 fning when you go and shut down and when you don't, there are 

14 judgments to be made by people who are bound to be aware of 

the effect on the public of shutting down the plant.  

16 Now you are telling me that this awareness is just 

17 blocked out, you have a mind block on these people that prevent.  

18 them from doing it? And if it is not something physical 

19 like a mind block, what is the training? Do they have it wirtt n 

20 into something that they are required to read- every week, 

21 do they go through a six-month training course and it keeps 

22 getting pounded ninto them "Don't do it, "Don't do it"? 

23 Do you train them like Pavlov's dogs, every time they think 

?.4 about the public, they dont' get fed, every time they think 

25 of the safety of the plant, they do get fed? How do you
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I 
DB-6 train people not to run risks with nuclear power plants in 

order to protect the public from other risks from the failure 
3 

to have electric power? 

A The training program we have for all of the oper
5 

ating people, Mr. Roisman, is a very exhaustive program o 
6 

could describe it to you in some detail.  
7 

Q No, I only want this aspect of it.  
8 

A I understand. That training program involves 
9 

something in the neighborhood of one year of intensive training 
10 

of all, on all aspects of plant equipment, plant operating 

techniques, and so on. And fundamental to that training 
12 

program, and a subject of reiteration and very firm implan03 tation in the minds of the operators is their obligation to 
14 

conform tothe technical specifications. There is just no 
15 

question but what when an operator is qualified in our minds -

16 
I might add qualified also -,in the minds of the Commission, 

87 
when they go through the licensing discipline, the personnel 

licensing discipline -- that they do indeed understand and 

19 are fully mindful of the obligations with regard to the 
20 technical specifications.  

21 We don't subject them to the weekly harangue to which 

22 
you alluded, the analgy to Pavlov's dogs. However, as I 

23 
indicated, I don't have any real doubt in my mind that these 

24 
people are thoroughly mindful, when they graduate from their 

initial training program -- and this is reiterated in one
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way or another from time to time, depending on what is going 

on:in the plant and their observation of operating activities, 

how the plant is being administered -- there is no doubt in 

my mind not only that they are thoroughly trained on it in 

the beginning, but it is a subject of which they are reminded 

by events going on in the plant throughout their life in the 

plant.
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BY MR. RDISMAN: 

2, Q In other words, you mean part of the training program 

3 focuses on questions such as the one we are here discussing, 

4 and indicates to the people who are undergoing the training th t 

5 they are not to consider the effects on the public of having 

a the plant shut down? 

7 A (Mr. Prestele) We don't tell them specifically that 

8 they are not to concern themselves with the well being of 

9 the community they serve. We do not address in our training 

program this subject of their obligation to the public. We 

I address in our training program their obligations with regard 

12" to the safe and proper operation of the plant0 and the fact 

tht they should, when safety conditions, when the situation 

14. with regard to safety and the situation with regard to their 

15 equipment availability permits, respond to the requests of the 

16 system operator.  

17 Q Let me just direct your attention to the subsequent 

18 page of the technical specifications, -18, which describes 

the basis. Would you please read the second paragraph? Read 

20 that paragraph and then I would like to ask questions about it 

21 A "Although some leak rates on the order of GPM may 

22 be tolerable from a dose point of view, especially if they 

23 are to closed systems, it must be recognized that leaks in 

24 the order of drops per minute through any of the walls of the 

25 primary system could be indicative of material failure, such
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as pipe stress corrosion cracking. If depressurization, 

2 isolation and or other safety measures are not taken promptly, 

3 these small leaks could develop into much larger leaks, 

4 possibly into a gross pipe failure. Therefore, the nature 

5 of the leak, as well as the magnitude of the leakage, must be 

6 considered in the safety evaluation." 

7 Q I think you said possibly to "gross pipe failure." 

8 My dope says 'gross pipe rupture.n 

A X'm sorry. Mine does, too. I misread.  

0Q That would appear to suggest to me anyway that 

D1 there is some haste which should be utilized, that the mere 

12 amount of liquid that comes out of the leak is not indicative 

13 that the leak is not perhaps extremely sezdous? That perhaps 

14 one that is going to develop into the highly incredible, 

15 highly improbable, but nonetheless credible loss of coolant 

16 accident.  

17 I am interested in knowing how in your earlier 

18 explanations when you talked about opportunity for consulta

19 tion, if it is not true that there are certain types of 

20 indications to a well trained operator which allow for 

21 judgment in. which the place where the leak is occurring, or 

22 when it occurred, or how it occurred, just the way the dials 

23 looked, it might make him sense that maybe it is one of 

24 those that is indicative of a possible fracture or weakness 

25 in the material, rather than one of the less serious types of

jrb2
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leaks which could occur.  

2 A Yes. The determination of course of what the nature 

S of the leak is, is part of the safety evaluation which we are 

obliged to make. And the time limits which are set forth in 

the specifications address this, and assure in the Commission' 
6 judgment and in ours, that if the investigation is made in the 

7 timely fashion described, that we will not have a problem, 

8 a problem will not develop that is objectionable in terms 

of -- objectionable.  

a But the limits are set in terms of as soon as 

practicable? 

12 A But no later than within four hours, and again 

13 no later than within 24 hours.  

Q That's right. What I am saying is are there situa

tions in which the operator will have a sense or a feeling 
16 completely on his own or have a sufficient amount of indica

7 tions, just from looking at the dials and what other information 

i8 is about, that it is one of those types of leaks which could 

19 be a very, very serious one, and that in those situations he 

20 might use his judSment and say, in effect, that that 20 second 

21 analysis, that feel or sense that I assume men have who are 

22 well trained, have about all of the things they do, tells him 

23 "Shut this plant down right now. I have done the evaluation." 

7.4 -- rather than calling in a group of other people and using 

25 a full extent of the four hours or 24 hours?
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IA Yes, indeed, 

20 All right.  

3 And those judgments could be called upon to: be 

4 made by the operator himself in a relatively short period of 

5 time? 

6 A Yes. By virtue of the very close concert in which 

7 the operator himself works with his foremen,, I find it somewhat 

8 difficult to imagine a situation which could come to 
9 pass so quickly that the minute or two or three involved in 
10 achieving a joint conclusion in a plant such as this wouldn't 

be possible. I would agree with that, yes, indeed, such a 

12judgment could be made very, very rapidly, in which case the 
13 four hours or the 24 hour latitude would not be exercised, 

14 but I find it very difficult to imagine it would not be reached 

is jointly by the operator and his foreman.  
to a Is the foreman one of the three people inside of the 

17 control room with the operator? 

is. A No, he is not, 

19 Q He would have to be contacted? 

20 A He would have to be contacted either by telephone 

21 or the public address system, which is as far away as the 

22 operator's desk, 

23 1 understand.  

24 MR. ROISMAN:- I have no further questions of either 

25of you two gentlemen at this time.



jrb5

I MR. KARMAN: No questions.  

2 CHAIRMAN JENSCH: State of New York? 

3 MR. MARTIN: No questions.  

4 CHAIRMAN JENSCH: Any redirect at this time? 

5 MR. TROSTEN: No questions.  

6 MR. BRIGGS: My questions, I believe are all for 

7 Mr. Prestele and they bear on the same subject.  

S I believe, Mr. Prestele, at one time you indicated 

9 that the procedures thatyou have and I believe the technical 

10 specifications are aimed at taking out the opportunities for 

11 judgment. Is that right? 

112 MR. PRESTELE: I would say to the greatest extent 

13 possible, yes.  

14 MR. BRIGGS: I would like to look a little bit at 

15 one of the emergency procedures that has to do with the unlikeJ 

16 event that there will be a tornado in the area. Could you tell 

17 me roughly how frequently one has tornado watches in this part 

18 of the country? 

19 bR. PRESTELE: I am not sure that I cang Mr. Briggs.  

20 They are very, very infrequent. As far as attaching a numerics 

21 value to it, I don't believe I can.  

22 MR. BRIGGS. Is it like one a year or one every 

23 several years? 

24 MR. PRESTELE: May I consult with some of our people? 

25 The answer may reside in our group.

1434
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I MR. BRIGGS: Yes. I am just interested mostly 

2 in whether it is once every year or once every 10 years or 

3 once every 50 years.  

4 MR. PRESTELE: Our beliefe, Mr. Briggs, is that 

5 we are talking, for this part of the country, we are talking 

6 about something probably in the order of once a year.  

7 MR. BRIGGS: So let's say once a year then you 

8 would have a possibility of a tornado watch indicated. Who 

9 indicates the presence of conditions that are likely to result 

10 in tornadoes? 

1 MR. PRESTELE: This information would be available 

12 from the Weather Bureau and would be communicated to the 

V3 station from the system operator.  

14 MR. BRIGGS: Is there any indication when tornadoes 

15 actually exist in the area of the Indian Point #2 plant? 

16 is there any mechanism for indicating when they exist in that 

17 general vicinity? 

18 MR. PRESTELE: Again we would obtain this informatioi 

19 from the Weather Bureau, and then, of course, supplemented by 

20 a direct observation on the part of the plant personnel as to 

21 the existence of such an event.  

22 MR. BRIGGS: You normally have a few minutes notice, 

23 or serveral hours notice that they are likely to occur in the 

24 general neighborhood? 

25 MR. PRESTELE: I would be inclined to say more in

JRBO



jrb7 1436 

the order of several hours.  

2 MR. BRIGGS: So in that event there would be a 

fairly long time in which one could decide what kind of action 

4 he might take; is that right? 

5 MR. PRESTELE. In my judgment0 yes.  

6MR. BIRIGGS: What actions are taken when there is 

7 a tornado alert in the Indian Point area? 

8 MR. PRESTELE: I would have to refer to the 

detailed procedure, Mr. Briggs, which I don"t have in front 

.10 of me.  

11 MR. BRIGGS: Isn't it in the technical specification3? 

12 I think the very last page or two, maybe.  

13 MRo PRESTELE: Yes.  

14 MR. BRIGGS: Just roughly what does the plant go 

15 through in the few hours that there is an indication of 

is a tornado alert in the area? What happens generally in the 

17 emergency procedure? 

18 MR. PRESTELE: Well, the technical specifications, 

19 of course, as you know, I presume, describe the fact that 

20 personnel will be assigned to look and listen for a tornado, 

21 and upon notification of a tornado I lam reading from the 

22 specifications now - "upon notification of a tornado warning 

23 the gas turbine generators are started and the fuel handling 

?A operation in the fuel handling building will be halted. Should 

25 a fuel handling cask be suspended from the crane at this time 

it will be set down,.
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MR. BRIGGS: So certain measures are taken to 

provide emergency power and to shut down operations that are 

ot essential at the time? 

MR. PRESTELE: That is correct.  

MR. BRIGGS: I believe some months ago we dis

6 cussed the tornado protection that was provided in the plant 

7 and am I right in remembering that the emergency power system, 

8 the diesel building, for instance, and the control building 

9 would not withstand the effects of a tornado? 

10 MR. CAHILL: Well, the diesel building and the 

11 control building are not specifically designed to withstand 

12the effects of a tornado if they were exposed to one.  

But they are in what i~s in effect a courtyard, enclosed by 

14 the Indian Point I structures, and the Indian Point 2 turbine 

5 building, and the primary auxiliary building, and they also 

16 are set in a depressed part of the topography of the site, 

17 so that they are shielded from the dire _ct path of a tornado.  

18MR. BRIGGS: I don't know whether it is in the 

19 Itechnical specifications specifically in this way or whether 
20 it is just in the emergency procedures that are provided in 

21 the FSAR, but you indicate that people would be sent out to 

22 look for a tornado and at what point, do you recall, is there 

23 action taken to shut down the plant or not to shut down the 

24plant? 

25 Who makes the decision and at what time does he make the 

decision in the event that there are tornadoes in the area?



1438

DB-2 MR. CAHILL: While we are conferring, I might comment 
2 that tornadoes are not frequent in this area in the sense 

that the ordinary structure designed in the Westchester or 

4 New York City area has any consideration whasoever given for 

5 tornoadoeso 

6 MR. BRIGGS- So this event could happen only 

7 very infrequently, and pay be so infrequent that the power 

8 from the plant wouldn't be missed during the time.  

MR. CAHILL: THere could be that circumstance, yes.  

10 MR. PRESTELE: It has been so long since you 

1 asked the question, I am not sure I rememb er it, Mr. Briggs.  

12 MR. BRIGGS: I think the answer may come in the 

13 last paragraph or two of the procedures. The question really 

was related to at what time is the determination made as to 

15 whether to shut the plant down and under what circumstances 

16 is it made? 

17 MR. PRESTELE: And your question, I presume, 

18 arises from the fact that there is no definition of this in 

19 te procedure as it is presently written? 

20 MR. BRIGGS: I think the definition is in the 

21 procedure as it is presently written. I just wonderdd whether 

22 the definition is a prudent one.  

23 MR. PRESTELE: THe definition procedure does not 

.4 indicate the plant will be shut down. It merely indicates in 

25 te ultimate if a tornado is sighted, the control room will



1439 

DB-3 I be notified immediately and at that point it becomes a judgment 

2 question as to whether the plant will be shut down or not.  

3 MR. BRIGGS: As you point out, I believe it says 

4 if a tornado is seen or heard by someone who is on watch, 

5 then -- who would be notified? 

6 MR. PRESTELE: The central control room.  

7 MR. BRIGGS: The central control room. At that 

8 time the decision would be made as to whether the plant 

9 should be shut down.  

10 Now I don't know whether tornadoes happen in the middle, 

it of the day always or whether they might happen also at two 

12 o'clock in the mor-ing. But how much time does one have 

13 after he has heard a tornado to communicate this information 

14 to the central control room and to give the man there time to 

15 make a judgment as to whether to shut the plant down? 

16 oR. PRESTELE: My experience is as lacking with 

17 tornadoes as yours, Mr. Briggs. The impression that I have, 

18 the understanding that I have is for the most part they are 

19 fairly slow moving and one can indeed see a tornado bearing 

20 down on one's self and does indeed have time to let's say 

21 get to a telephone and make a call to resolve the question.  

22 MR. BRIGGS: At two o'clock in the morning? 

23 MR. ROISMAN: I am not an expert on tornadoes, but 

24 I did grow up in Oklahoma and I at least used to listen 

25j1 to the tornado watches we got on our television sets and so
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1 

DB-4 forth. And the only thing that I remember about tornadoes * 2 
per se is they are extremely unpredictable, that some move 

3 
slowly, some move quickly, and if you heard one, you will •4 
always know if you hear another, and they can skip instead of 

5 

moving along the ground, they do sometimes bounce and some
6 

tmes they move quickly in the air and once they touch down on 
7 

the ground, they move relatively slowly.  
8 

I think perhaps if you wish we would attempt to contact 
9 

the Federal Government and see if there is a study or analysis 
I0 

of tornadoes which I imagine has been done by ESSA and see 

if perhaps they can provide some data on that. Intervenors 
92 

would be glad to provide it to the Board.  
13 

MR. BRIGGS: Well, that might be helpful, but it 
14 

might be necessary only for the applicants to think a little 
15 

bit about the procedures that they have. It does seem 
16 

to me this isn~t really consistent with the statement that 
17 

one takes out the opportunity for judgement, that in the 
18 

case of this particular procedure one is justified in asking 
19 

the question whether safety was the first concern or whether 
20 

keeping the plant operating was the first concern.  
21 

It seems to happen in a.situation like that, let's say 
22 

the situation is unlikely to happen more than once every 
23 

few years, but it is not quite obvious that keeping the plant 
24 

in operation at the time is essential. There seems to be 
*25 

a lot of time available to ,make a decision. Yet the
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DB-5 decision is postponed until the very last moment.  

MR. PRESTELE: I think the intent, Mr. Briggs, 
3 

was to provide the opportunity, if a tornado were sighted, 

obviously not moving in a direction or in such proximity to 
5 

the plant as to constitute any hazard to the plant, that the 
6 

opportunity to allow the plant to remain in operation shold 
7 

be provided.  
8 

MR. BRIGGS: Should the operator make the decision 
9 

as to what to do, or should it be made by someone in higher 
authority in the plant? 

11 
MR. PRESTELE: It could not be made by the operator 

12 
per se, because the operator is assigned to the control 

13 
room and is not in a position to observe and evaluate the 

14 
tornado.  

15 
This jdugment would have to be made by the 

16 
foreman, the watch foreman who is really the only one in a 

17 
position to observe it and exercise such a judgment.  

18 

MR. BRIGGS: So the man on watch would communicate 

19 
with the foreman and tell him that he sees or hears a tornado, 

20 
and then thef oreman would go to a point where he could see 

-21 or hear the tornado, and then he could make the decision
22 * as to what to do? 

23 
MR. PRESTELE: I would say it would. go something 

24 
like that, yes, sir.  

MR. BRIGGS: Thank you.
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DB6 CHAIRMAN JENSCH: Are there any further questions D2 
of these witnesses at this time? 

3 
(No response) 

4 

If not, thank you, Messrs. Cahill and Presetele, 
5 

you are temporarily excused.  
6 

(Witnesses temporarily excused.) 
7 
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#18 1 CHAIRMAN JENSCH: ilave we reached the end of the day 
inl 

2 or do we have something further? 

3 MR. TROSTEN: The only remaining matter, Mr. Chairman, 

4 pertains to the motion for fuel loading, which we discussed.  

5 CHAIRMAN JENSCH: Yes.  

6. Before we proceed to that, are the Staff witnesses 

7 here who are familiar with the Compliance Section dealing with 

8 Supplement No. 2 to the Safety Evaluation? 

9 MR. KARMAN: Yes, Mr. Chairman.  

V0 CHAIRMA4 JENSCH: And also the writer of the letter 

11 in response to the motion that was made by the Applicant for 

12 this fuel loading and critical testing? Before we do that, 

i3 I would like to invite some discussion, either now or during the 

14 course of our consideration of this matter, whether the Board 

15 has any authority to consider this motion.  

16 As I understand the regulations of the Commission, 

17 and the notice of hearing, issued by the Commission for this 

i8. proceeding, it is stated that upon a motion made in writing, 

19 and so forth, by the Applicant for an order authorizing 

20 fuel loading and low power testing which is specified to be 

21 in operation at not more than 1 percent of full power for 

22 testing of the facility, that the Atomic Safety and Licensing 

23 Board may give consideration to such a motion with due regard 

?.4 to the rights of the parties in this proceeding.  

25 The motion that has been filed by the Applicant does
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ln2 | not quite reach that position. The motion made says it seeks 

2 authority to undertake fuel loading and subcritical testing 

3 of the nuclear power facility.  

4 Now, the Atomic Safety and Licensing Board has only 

5 the jurisidction that the Commission has granted to it. There 

6 are many instances perhaps of a areful delineation of the 

7 jurisdiction of the Atomic Safety and Licensing Board. And 

8 this Board is not anxious to extend over the authority that 

9 has been granted to the Board.  

to For instance, in Appendix D, the Commission has said 

11 on environmental matters, for instance, that Atomic Safety 

12 and Licensing Board has nothing to do with environmental 

3 matters unless some party raises an issue in the proceeding.  

14 That is just an illustration of the careful delinea

b5 tion by the Commission of what it authorizes the Atomic Safety 

l6 and Licensing Boards to do.  

17 Now, the regulations and the notice of hearing in 

18 this proceeding would authorize action by the Atomic Safety 

19 and Licensing Board if a motion is made for fuel loading and 

TO lowpower testing.  

21 Now, the Applicant has not asked for low power 

22 testing, and the Intervenors, Citizens Committee for the 

23 Protection of the Environment, said they would object to any 

24 motion to low power testing. I don't know whether the motion 

25 was, therefore, written to avoid the objection by the Citizens
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Committee for the Protection of the Environmental by only 

asking for fuel loading and subcritical testing. It is just 

slightly below the authority that the Commission has granted 

the Board to exercise.  

Well, before we go into that phase of it, there are 

a couple of matters we would like to discuss with the Staff.  

First, we have a question of the Applicant.  

MR. TROSTEN: Mr. Chairman, the notice of hearing 

in this proceeding does, as the Chairman indicated, provide 

that the Board may consider a motion by the Applicant for 

a license authorizing fuel loading and low power testing.  

The provision in the notice of hearing which has 

since been incorporated in the regulationsof the Commission 

sets an upper bound on the authority of the Board in this 

particular connection.  

However, there is nothing in the notice of hearing 

or in the Commission's regulations which states that Applicant 

must in the first instance or otherwise apply for precisely 

the authority delineated as an upper bound in the Commission's 

regulations.  

The Applicant in this case partially for the reason 

inferred by the Chairman, has determined that this motion 

should be for fuel loading and subcritical testing authorization 

We have discussed this matter over a period of time with 

counsel for the intervenors, and counsel for the Intervenors
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1n4 I has very carefully reserved his right to object to a motion 

2 for low power testing. It is the Applicant's position that 

3 it is clearly within the authority of the Board under the 

4 notice of hearing and under the Commission's regulations to 

5 grant a motion for fuel loading and subcritical testing.  

6 The Applicant is asking for this lesser authority 

7 because at this point in time this is the stage ih which the 

8 Applicant is prepa'red to -- this is the stage which the 

9 Applicant is prepared to act. And, accordingly, the Board 

10 is being requested for this authority now.  

if So in response to your question, Mr. Chairman, we 

12 feel that the Board has clear authority to grant this particulax 

93 motion, 

14 CHAIRMAN JENSCH: I appreciate your statement and 

15 I expressed a doubt about it, and you say we have authority.  

16 1 don't know whether either of us has advanced the situation.  

17 If you have something from the Commission that says what you 

18 are saying, then I think we have some easier resolution of the 

19 matter.  

20 As I say, I think the Commission has carefully 

21 delineated the kind of authority that they want board to 

22 exercise. And unless we precisely adhere to that authoriza

23 tion, we may be undertaking activity that the Commission has 

24 not authorized.  

25 1 just wonder, in view of the careful language that
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inS I1 has been used in many instances respecting the authority of 

2 boards as to whether maybe this is something we should certify 

3 to the Commission and I say is this within the authority.  

4 For instance, as you know, boards at one time wanted 

5 to be further informed sometimes out of construction permit 

6 hearings as to the development of the designs or development 

7 of criteria that would be applied in the construction of a 

8 plant, and in an instance or two some sort of requests for 

9 further data were inserted in the initial decision by boards 

10 and I believe the Commission has indicated that such requests 

11 for data should not, or conditions for data should not be 

12 appended to initial decisions.  

13 Now, that is another instance of where the Commission 

14 has carefully delineated -- and I think as we have indicated 

15 throughout this hearing, this Board will adhere to the 

16 regulations-and the decisions of the Commis sion.  

17 We want to be sure that the Commission has extended 

18 this authority to us in this respect.  

19 Now, if there is some language that you can point 

20 to from the Commission -- I understand you view, I tried to 

21 explain to you my view, but neither of us ca n express the 

22 Commission's view.  

23 MR. TROSTEN: I understa.nd, Mr. Chairman. I would 

24 just like to take this opportunity to read the particular 

25 provision from the regulations as opposed to the notice of
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in6 I hearing.  

2 The regulation, "Applicant may, in a case where 

3 a hearing is held, in connection with a pending proceeding undef 

4 this section, make a motion in writing for an operating license 

5 authorizing low power testing, operationg at not more than 

6 1 percent of full power for the purpose of testing the 

7 facility and further operation short of full power operation." 

8 Now, it seems to me, Mr. Chairman, quite clear 

9 that the plain meaning of this language indicates that the 

10 Board is authorized to consider a spectrum of activity 

11 indicated in this language.  

12 CHAIRMAN JENSCH: It has to start with low power 

23 testing and there is no low power testing sought in this 

24 motion.  

15 MR. TROSTEN: It seems to me also reasonably clear, 

is Mr. Chairman, that the greater includes the lesser, and that 

17 it is perfectly proper for the Board to consider a motion for 

18 fuel loading, even though it does not rise to the precise 

19 status of low power testing.  

20 The character of this language indicating a spectrum 

21 of Board decisions seems to make it entirely clear that it is 

22 not necessary for Applicant to start in the first instance 

23 asking precisely for a license authorizing operation of not 

,4 more than 1 percent of full power.  

25 That would not be, I don't think, sir, a reasonable
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construction of this language, to urge that one must apply 

precisely for a license authorizing operation at I percent of 

full power in the first instance.  

N~ow, in addition to that, Mr.i* Chairman, I submit that 

the legislative history, if you will, of this particular 

provision indicating the Commission's concern over the loading 

of fuel and the testing of reactors as evidenced in a 

series of cases and the rule-making proceeding leading up to 

this provide a background by way of legislative history 

indicating clearly that it was the Commission's intent that 

the Board have the authority to grant the motion sought by 

the Applicant.  

So just to sumimarize, sir, I would say that not only 

the plain meaning of this language, but its legislative 

history indicates it was the intention of the Commission that 

the Board have this authority.
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CHAIRMAN JENSCHg I understand your statement and 

I am very happy to receive it. I am still back to the position 

that where tho Commission says the Board shall act on low 

power testing, and there is not a request for low pcwer testing 

here 0 you say it is less than that, fine, but the Commission 

says the Board can act on low pcwerltestiln.  

Now at a level that is up to ... more than one percent 

of total power, some such language as that -

MR. TROSTEN: Mr. CHairman, may I add one further 

thought to this? 

We are talking here about the parenthetical phrase 

with reference to operation at not more than one percent of 

full power for the purpose of testing the facility.  

All right. We are in effect asking, sir, for 

an operating license, it is necessary for ts to have an oper

ating license in order for us to load fuel in this reactor.  

At one point the Commission was considering in its 

rule-making action the possibility of construing construction 

permits to authorize fuel loading and then it determined 

that there were certain administrative problems presented by 

that approach, and hence the Commission determined not to 

adhere to its initial position in the rule-making proceeding, 

that construction permits authorize fuel loading, but to 

include this authority within the provisions of the recently 

adopted rule.
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I 
DB-2 And again, sir, I submit that that action by the 

2 
Commissi.on coupled with this language indicates that it 

3 
was clearly the intention of the Commission that an applicant 

4 
could appl[y for authority simply to load fuel into the reactor.  

5 

Now there is another reason I would offer to the 6 

Chairman and that is applicant should not be required to apply 
7 

.for a license which is greater than it is prepared at that 
8 

particular time to accept.  
9 

The applicant in this particular case has determined 
10 

that it is app:copriate for it to apply for a license to load 

fuel. And I think the Commission regulations should not be 

read to mean that an applicant must wait until it is ready to 
13 

not only load the fuel, but also to operate the reactor at 
14 

one percent of pow¢er before it applies to the Board and in 

this case discusses with the intervenor the permission necessari 
16 

to load fuel.  
17 

CHAIRMAN JENSCH: Maybe we would get some help 
18 

if we heard what would be the basis of the intervenor's 
19 position as expressed in its response to the motion that it 
20 

would object to a lowt power testing authority? 
21 MR. ROISMAN: Mr. Chairman, perhaps I can address 
22 

myself to that and also to Mr. Trosten's point insofar as his 
23 

point concerning let's say since we art, opposing the fuel load
ing it will be somewhat in the nature of a friend of the 

25 court rather than as an advocate,
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I 

DB-3 But I do think an argument can be made that the 
2 

Commission quite well 'understood that low power testing and 
3 

fuel loading should be examined as a unit, because there would 
4 

be some considerations that would have come up in the context 
5 

of low power testing which ought to be considered before 
6 

any fuel loading was allowed and that if thoee considerations 
7 

weren't being explored, there just wasn't enough good reason to 
8 

permit this to be done on a step by step basis.  
9 

You will notice in our letter of the 21st of June 
10 

we reserved the right to request that the Board order an 

examination of the internal parts of the vessel in order to 
12 

make sure that the vessel has been fabricated according to 
13 

the design specifications.  
14 

The Commission could very well have decided that 
15 

that that kind of an issue ought to be resolved and that the 
16 

Board, if it had before it . fuel loading and low power 
97 

testing, wouldn't really be compelled to focus an that kind 
i8 

of a question and didn't contemplate the possibility of an 
19 

intervenor attempting to reserve its right, but simply took 
20 

the administrative judgment that if an applicant felt it 
21 

was ready to go all of the way, it should come in and ask 
22 

to go all of the way, but anything less than that woiuld not 
23 

be adequate.  
24 

I am reminded ;of my law schooll days, a professor 
25 

in law school who used as a theory for deciaing Isome~c''ses the
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DB-4 I concept that an administrative agency by doing less than they 

2 may, would do more than they might.  

3 And I think perhaps this could be an instance in 

4 which that is true.  

5 The Board is told you can go all of the way low 

6 power testing and fuel loading, or you can do neither, but 

7 doing it half and t.half is not what the Commission had intended, 

8 More directly to your question, our feeling about 

9 low power testing is that we have raised substantial questions 

10 and are continuing to raise substantial questions about the 

1 safety of the plant. And that the safety of the plant is 

12 intimately related to its operations at criticality, whether 

13 it is at one percent of power or one hundred percent of 

14 power. And that to permit low power testing at this point 

15 would in effect be resolving the issue in advance of our full 

16 presentation and that presentaton would include examination 

17 of emergency core cooling system questions and our full pres

18 entation on-the question of proposed findings of fact and 

19 conclusions of law that we would make to the Board.  

20 To do it in a shortened version in the context 

21 of a motion for low power testing would be inappropriate.  

22 In short, we would ask, as part of that low power testing, 

0 23 to have everything that woiuld be'done in conjunction with the 

24 applicant's grant of a license for full power operation 

0 25 done at that time.
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I 
DB-5 Basically that will be our position, although we haven't 

formulated it down on paper and I can't cite you specific 

3 

examples with regard to it.  

CHAIRMAN JENSCH: In other words, it would be 

your position that even if this autority were granted for 
6 

fuel loading and sub-critical testing, if a motion were made 
7 

just as soon as that step was completed, to come in for low 

power testing,0you would take the position that the fact that 

they have gone this far on fuel loading and sub-critical test
10 

ing is no basis for them to secure a low power testing 
1 

authority? Is that correct? 
12 

MR. ROISMAN: That is absolutely correct, Mr. Chair
13 

man. It is our understanding in discussions with both the 
14 

applicant and the staff that the loading of fuel is really a 
15 

question of whether the fuel is stored in the fuel handling 
16.  

building or whether it is stored in the reactor. And that the 
17 

sub-critical testing, in which there is nothing that in effect 
18 

takes place with regard to the fuel itself, but certain rods and 
19 

things like that are moved to see whether they physically operat 
20 also doesn't involve a nuclear equestiono 

21 
It is for that reason that we said we had no 

22 
objection to thig fuel loading and sub-critical testing. And 

we would think tht that in no way would affect the question 
24 

of whether low power testing should be permitted.  

CHAIRMAN JENSCH: Is it possible to go through a
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DB-6 sub-critical test without achieving some power level, even 

if it is 0.000 of one percent? 

MR. TROSTE:N: Mr. Chairman, do you wish to have 

4 
testimony on that point? 

5 CHAIRMAN JENSCH: Mr. Cahill? 

MR. CAHILL: Yes, sir. When you are sub-critical, 

7 you are at zero power. There is no power involved in this 

8 at all. We are not going into the aporoach to criticality 

9 where we start multiplying neutrons. This is simply to load 

10 the fuel and then proceed with the remainder of the tests 

11 that need to be done before we start on the low power approach.  

12 We are suffering a hardship here in that the plant 

13 is physically at a stage where in uncontested hearings, uncon

14 tested cases other plants have proceeded with the loading 

is of fuel and so on.  

16 We have a large group of people who were assigned 

17 cto this plant to do testing which must of necessity take place 

i8 after the fuel is loaded. The hydraulic tests that determine 

19 the precise performance of the primary coolant system, pressure 

20 drops, flows, and so on, need the core inside. The testing 

21 of the control rods, to see that they work and they operate 

22 inside the fuel elements has to have the fuel in the reactor.  

23 So we are hung up in a critical stage while we 

?.4 are waiting for this proceeding to continue. And we have been 

25 very careful to find a basis where the intervenor and the staff
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DB-7 would reach agreement with us not to oppose the next step0 * 2 
which is fuel loading and sub-critical testing.  

3 
end 19 
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I CHAIRMAN JENSCH: Of course this thing about being 
2 hung up will apply just as soon as you complete the subcritical 

3 testing, then you will say we are ready to go to low power 

4 testing, we are hung up; so that situation will not change 

5 in one way or another in that regard; will it? 

6 MR. KARMAN: Except it does take time to load the 

7 fuel and complete this testing, and also because we are test

8 ing, there is some cdntingency time that we would allow.  

9 or have to anticipate. So that there is a significant period 

10 of time, several weeks and perhaps up to two months, that we 

11 could get on with while this hearing is continuing if we had 

12 permission to load fuel.  

13 MR. KNOTTS: Mr. Chairman, would you care to have 

14 the staff's observations on this matter? 

Is CHAIRMAN JENSCH: Yes.  

16 MR. KNOTTS: We are somewhat perplexed that there 

17 should be any question but that the Board has the authority 

18 to rule on the Applicant's motion.  

19 CHAIRMd JENSCH: The authority is not clear. If 

20 you can give me clear language? 

21 MR. KNOTTS: I think I can, Low power testing is a 

22 term of art. It is defined by the parenthetical. That says, 

23 "operation at not more than one percent of full power" 

24 Zero power is not more than one percent of full power.  

25 CHAIRMAN JENSCH: Wait a minute. Excuse me. Am I
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I 
reading the same thing? 

MR. KNOTTS: 50-57(c), Mr. Chairman.  

3 
CHAIRMAN JENSCH: Are you dealing with what low 

Is power testing is? We don't have any power testing here.  

5 MR. KNOTTS: Mr. Chairman, low power testing is a 

6 defined term. It doesn't apparently have its own plain mean

ing, because the definition follows it.  

CHAIRMN JENSCH. Well 

MR. KNOTTS: The definition is operation at not 

0 more than one percent of full power. Zero power is not more 

721 than one percent of full power.  

722 CHAIRMAN JENSCH. But there is no low power testing 

13 involved here.  

14 MR. F1NOTTS: Mr. Chairman, it is a defined term.  

is CHAIRMAN JENSCH: I understind what you are saying, 

16 I hear your words. But we are dealing with something that has 

nothing to do with low power testing. Mr. Cahill just said he 

I8. won't have any low power testing.  

19 MR. TROSTEN: Subcritical testing, Mr. Chairman, and 

20 as Mr. Knotts pointed out, this amounts to testing at zero 

21 power.' 

22 MR. KNOTTS: Perhaps if I may change the subject 

23 briefly, I am not sure I clearly understood Mr. Roisman, 

P4 partly because we are back to back here. But if he was 

25 concerned that there won't be any review, assuming no party
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I opposes the motion and the Board thereon authorizes the 
2 Director of Regulations to make the requisite findings, there 

3 should be no need for concern that there will not be a thorough 

4 review to be sure that everything that needs to be completed 

5 is completed before fuel is allowed to be loaded.  

6 CHAIRMAN JENSCH: Well, let me see if there is an 

7 objection from the Citizens' Committee if the request from 

8 the Applicant is for zero low power testing? 

9 MR. ROISMAN: You mean if the words are changed, 

10 but what they are going to do doesn't change? 

El CHAIRMAN JENSCH: I guess that is probably the net 

12 result of it. It would simplify it to get something about 

13 low power testing, even if it is zero.  

14 MR. ROISMAN: I think the language Mr. Knotts read, 

15 talked about operation at no more than zero power. We have spent 

16 so much time on semantics here, but I don't know whether these 

17 tests they want to run are operations.  

18 MR. TROSTEN: Mr. Chairman, or Mr. Roisman, excuse 

19 me, as I mentioned before, we are seeking an operating license.  

20 So in that sense, this is operations. We are seeking an 

21 operating license which would permit fuel loading.  

22 MR. ROISMAN: In direct answer to your question, if 

23 they change the names but they are not going to do anything 

24 different than what they have already described in the motion 

25 that they are going to do, then our position to it would be 

exactly as stated in the letter of June 21 to the board,



jrb4 
1460 

I CHAIRMAN HENSCH: It makes a difference as to what 

2 your position is here because if there is no possiblity 

3 of objecion on your part, then the approach to this matter is 

4 entirely different. So I think you have to understand precisely 

5 what the Applicant is seeking and how far this operation 

6 will constitute a conflict with your interests in the matter.  

7 Now, if you are satisfied that the Applicant, in 

8 its operation, as counsel for Consolidated Edison just stated, 

9 will not go over the line of some level of power that will be 

10 in the low power testing, to which you do object, then I think 

11 it is an entirely different consideration.  

12 MR. ROISMAN: We are satisfied from what they have 

13 told us, barring any change in terminology -

14 CHAIRMAN JENSCH: I think you should know that 

is you have been informed then, because it is on the record, becatse 

16 it might be that something would happen and they inadvertently 

17 hadn't called it to your attention, and you would say I never 

i8 knew that. It might change the approach to this.  

19 MR. ROISMAN: It is our understanding that nothing 

20 will be done in this phase that they have been asking for 

21 which will involve anything nuclear, that there won't be any 

22 more neutrons moving around where the fuel is than are 

23 moving around right now with the fuel in the fuel loading 

24 building, stored there, waiting to be taken over to the 

25 reactor. And that all of the things that they are going to
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I do don't in any way effect the possibility of that reactor 

2 being turned on at less than zero power or zero power or more 

3 than zero power; that power hasnothing to do with what 

4 they are going to do. But they physically need the rods in 

5 the reactor vessel so they can run some tests that require 

6 the rods to be present, which has nothing to do with what 

7 is inside the rods, except it would be relatively expensive 

8 to empty the rods before taking them off and taken them 

and filling them back up again.  

10 CHAIRMAN JENSCH: Is that your position with the 

11 Applicant? 

12 MR. TROSTEN: Mr. Chairman, there is going to be 

no power testing. Mr. Roisman's understand of this is 

14 correct. Mr. Roisman is fully familiar with the affidavit 

is of Mr. Cahill which is attached to the motion and which has 

16 been discussed with him. The Applicant is proposing absolutell 

17 nothing more than as stated in that affidavit, which has been 

i8 reviewed by Mr. Roisman and the Staff.  

19 CHAIRMAN JENSCH: And as stated to be the under

20 standing of Mr. Roisman, is that correct? 

21 MR. TROSTEN: As I understood what Mr. Roisman said.  

22 It is completely consistent with what we are saying in our 

23 affidavit.  

24 MR. RGISMAN: Mr. Chairman, he is referring to an 

affidavit that is attached to the motion and we looked at that

1461
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and we also had discussions with the Applicant prior to the 

preparation of this affidavit. And essentially the same 

3 information was given to us orally and it is in draft form.  

4 CHAIRDN JENSCH: Very well.  

5 MR. BRIGGS: Mr. Karman, in your reply to the 

6 motion I believe you indicated thatyou would not oppose, 

7 the AEC staff would not oppose the motion provided that the 

8 Compliance Group agreed that all things had been completed in 

9 the plant that were required for this testing. Is that right? 

10 MR. KARMAN: That is correct, Mr. Briggs. 

it MR. BRIGGSs We haven't heard from the Compliance 

12 people yet.  

13 MR. KARMAN: They are here and ready to answer 

4 any questions.  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25
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MR. ROISMAN: Mr. Chairman, while we are waiting, 

I have had a hard time formulating this low power concept 

and I thought Mr. Cahill did it all right in his affidavit.  

Let me read it, page 2, paragraph 3.  

It says: "Throughout the conduct of said activity, 

the reactor will be maintained in a sub-critical condition 

by a large margin. Since the reactor can produce no power 

in a sub-critical condition, fission products or other radio

activity will not be produced°" 

That was our understanding all along and that was 

critical to our saying we would have no objection to this, 

subject to the conditions in the letter of June 21.  

CHAIRMAN JENSCH: Very well.  

MR. KARMAN: Mr. Chairman, Mr. Briggs, pursuant 

to the regulation which has been the subject of this 

discussion, and I am reading now the last paragraph, the last 

sentence, it states: "If no party opposes the motion, the 

presiding officer will issue an order pursuant to 2.730(e) 

of this chapter, authorizing the Director of Regulation to 

make an appropriate finding on the matters specified in 

paragraph (a) of this section and to issue a license for the 

requested operation." 

CHAIRMAN JENSCH: We still want to have the infor

mation in any event. So if you have somebody from the 

Compliance Section that will state that the conditions have
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I been met, we would be anxious to have the information.  
DB-2 

2 MR. KARMAN: We don't have that testimony, Mr.  

3 Chairman.  

4 CHAIRMAN JENSCH: Is there anybody here from 

5 Compliance that can give us that information? 

6 MR. KARMAN: They are here and can give you the 
7 status of the plant at this time, but not the findings which 
8 would be requisite for the Director of Regulation to issue a 

9 license.  

10 CHAIRMAN JENSCH: We are not seeking that, we are 

11 trying to get the condition of the plant. Who is the gentleman? 

12 Will you take the stand, please? 

13 MR. KARMAN: This is going to be in accordance with 

14 the Supplement 2 which was filed the other day, Mr. Chairman.  

15 CHAIRMAN JENSCH: But we would like to get the 

16 information.  

17 Thereupon, 

18 NORMAN C. MOSELEY AND GLENN MADSEN 

19 assumed the witness stand, and having been previously duly 

20 sworn, were examined and testified as follows: 

21 EXAMINATION BY THE BOARD 

22 CHAIRMAN JENSCH: Would you identify yourselves 

* 23 for the record? 

24 MR. MOSELEY: My name is Norman C. Moseley.  

25 MR. MADSEN: My name is Glenn Madsen.
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I MR. BRIGGS: Gentlemen, in the letter from Mr.  
DB-3 

2 Karman he stated that the Regulatory Staff has no objection 

3 to the applicant's motion for fuel loading and sub-critical 

41 testing subject to verification by the Commission's Division 

5 of Compliance that the work and systems as stated in the 

6 affidavit of William J. Cahill have been completed in 

7 accordance withthe final facility description and safety 

8 analysis report and are acceptable.  

9 Has that work been completed as stated? 

10 MR. KARMAN: Mr. Chairman, I must reiterate my 

1! position. It seems somewhat unusual for the Board at this 

12 time after taking such a rather restrictive view of the 

13 regulations as to the authority of the Board to take the 

14 position that where the regulations specifically state where 

15 there is no opposition the presiding officer is to order, 

16 issue an order pursuant to this chapter authorizing the 

07 Director of Regulation to issue the license.  

18 1 don't feel that the witnesses from the Compliance 

19 Division are in a position or should be put in the position 

20 at this time to discuss the prerequisites that will be 

21 necessary for the issuance by the Director of Regulation, 

22 who in his jorisdicti~ial wisdom and expertise and delegation 

23 has the final authority to issue this.  

24 CHAIRMAN JENSCH: Your position will be noted.  

25 Let us proceed.
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MR. BRIGGS: Mr. Karman, how do you know whether 

you object or dont object unless you have the information 

that you stated here? 

MR. KARMAN: Mr. Briggs, that is not the question.  

la m not sure that they are even in a position to discuss 

that aspect of it. They are present , if necessary, at the 

discretion of the Board, to discuss the present status of the 

plant itself.  

'MR. TROSTEN: Mr. Briggs, may I offer a clarfication 

The sentence to which you are referring in the staff's answer 

does not mean to my way of thinking that the staff's agreement 

with the granting of the motion is contingent upon the 

work being completed now, sir. It doesn't have that meaning.  

It means that the staff does not object to the applicant's 

motion. However, the license itself may not be issued until 

the work has been completed. I thought perhaps there was a 

misunderstanding here.  

MR. B RIGGS: We would just like to know whether.  

the work has been completed.  

MR. MOSELEY: The work has not been completed at 

this point, as I understand it.  

MR. BRIGGS: Could you tell us what work remains 

to be done,? 

MR. MADSEN: As far as work that remains to be done, 

in order to meet the requirements of the letter0 there are
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DB-5 I such things as including the following: Installation of 

2 certain pipe restraints, installation of a limited number of 

3 electrical barriers and fire stops, work in the areas of 

4 of evaluation of pre-operational testing, as examples.  

5 MR. BRIGGS: What was the last one? 

6 MR. MADSEN: Completion of evaluation of pre

7 operational tests that have been performed and are required 

8 to be completed prior to core loading.  

9 There are other items that have not been completed, as 

10 indicated in our Supplement 2.  

11 MR. BRIGGS: And these are completely described in 

12 Supplement 2? 

13 MR. MADSEN: I could add a few more words, but the 

14 items that are not complete are in Supplement 2 or perhaps 

15 are in Supplement 1 and there is no updating status since 

16 supplement I was put together.  

17 MR. BRIGGS: So then most of the information is 

18 in your supplement 2 and in addition to that, there is some 

19 of this work that you have indicated here? 

20 MR. MADSEN: That is correct.  

21 MR. MOSELEY: Mr. Briggs, I believe that the 

22 things that Mr. Madsen mentioned are also included in Supplement 

23 1 and 2.  

24 CHAIRMAN JENSCH: I wonder if I understand this.  

25 Do you have Supplement 2 before you? 

MR.MOSELEY: Yes, sir.
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DB-6 CHAIRMAN JENSCH: Was this document prepared by 

2 you two gentlemen? 

3 MR. MOSELEY: Yes, it was.  

4 CHAIRMAN JENSCH: Will you turn to page 3? There 

5 is something there about ultrasonic examination of the 

6 steam generator cladding, which revealed evidence of two 

7 sheet cladding separations in the vicinity of the divider plate.  

8 The next paragraph says "Satisfactory resolution, 

9 including and required repairs that are necessary, is necessary 

10 before an operating license is issued." 

11 Should that word nand" in that sentence that I have 

12 just read be interpreted as "any" so that satisfactory 

13 resolution, incouding any required repairs is necessary before 

14 any operating license is issued. Is that your view? 

15 MR. MOSELEY: Mr. Chairman, Supplement 2 was 

16 written on the assumption of a full license,.not the license 

17 that is being proposel in this motion., In other words, there 

18 are some items that are inci@eod in supplement 1 and 2 which 

19 we would probably conclude did not need to be done for this 

20 less than zero power license.  

21 CHAIRMAN JENSCH: Do you have supplements 1 and 

22 2 before you so you can indicate those items that are not 

23 completed, but which you think should be completed before this 

24 less than zero power license is issued? 

25 MR. MOSELEY: Mr. Chairman, I will do what I can, 

but I think we are getting into the area that Mr. Karman
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was concerned about. We, the two of us, only advise the 
2 

Director of Regulation, who makes the decision as to whether 
inl 3 

a license will be issued. We can certainly speak to what our 
4 

.opinions are.  
5 

CHAIRMAN JENSCH: If you will, do that.  
6 

MR. KNOTTS: Mr. Chairman, with all due respect, 
7 

this is getting into precisely the area the rule was designed 
8 

to prevent.  
9 

CHAIRMAN JENSCH: If there is flexibility in the 
10 

interpretation of what a Board can do with low power testing 
11 

authority when there is no low power testing authority sought, 
12 

then it seems to me there should be flexibility in the 
13 

consideration of the facts that go into the application of the 
14 

regulations.  
15 

We note your position. We do desire to have this 
16 

information, because it may be we desire to submit a certifica
17 

tion to the Commissiono 
18 

MR. KNOTTS: Sir, I have no disinclination for the 
19 

Board to be provided with information. I just want to point 
20 

out that the Director of REgulations has to make this decision.  
21 

CHAIRMAN JENSCH: Yes. And we may have to, through 
22 Mr. Roisman's statement as an objection, because there may be 
23 

some sort of reservation of rights that he has that would 
24 

require this thing to be handled by an initial decision as 
25 

provided by the regulations.
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MR. TROSTEN: Mr. Chairman, I don't interpret any

thing Mr. Roisman said as constituting a contest.  

CHAIRMAN JENSCH: We understand you don't. We 

may arrive at a different conclusion. We are glad to have 

your view. Let us go ahead with these witnesses.  

MR. MOSELEY: I suppose the most logical way to do 

it is to take Supplement 1 and those items which are still out

standing in Supplement 1 which we will address ourselves to 

first.  

CHAIRMAN JENSCH: Insofar as they are related to this 

particular request.  

MR. 14OSELEY: You only want us to speak to the ones 

that are here which we feel should be completed before this 

proposed license is issued.  

Is that correct? 

CHAIRMAN JENSCH: Correct.  

MR. MOSELEY* It might take us a little time 

because we haven't previously done it.  

CHAIRMAN JENSCH: If you can, just scan it will be 

satisfactory.
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On page 21, under Item F, "Auxiliary Systems," once 

again we are talking about completion status, reflecting a 

certain amount of insulation, hangers and supports.  

On page 22, under "Completion Status," the pre

operational testing including the hot functional testing -

there is quite a bit of that which is required to be complete 

prior to core loading.  

MR. M4OSELEY: In addition there is some that would 

be done during this period of time for which they are asking 

the license. And we would be interested in their procedure f 

that prior to issuance of the license.  

MR. MADSEN: I believe that is all of the items 

that would be required for the core loading zero power, low 

power, whatever it is, that we are talking about.

d

or

1471 

DIR. MADSEN: On Supplement 1, page 9, under "Completio 

Status," it indicates that there is installation of insulation 

and pipe hangers that remain for the reactor coolant system.  

On page 19, the top of the page, Item No. 3, some redundant 

cables were not properly separated.  

There are still some separation barriers that will 

have to be installed for instance within the containment. The 

same comment goes for the page 19 under "Completion Status," 

Items 1 and 2, which reflect separation barriers and firestops 

within containment according to the letter, would have to be 

complete.
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in2 I MR. MOSELEY: From Supplement 1.  

2 MR. MADSEN: From Supplement 1.  

3 MR. MOSELEY: In Supplement 2, page 3, Item 3, 

4 "Steam Generators, it is my belief that the steam generator 

5 cladding problem should be resolved before any license is 

6 issued.  

7 MR. TROSTEN: Excuse me. I don't understand what 

the gentleman was saying, Mr. Chairman, Were you responding 

to a question? What were you -

to MR. MOSELEY: We are continuing with the Supplement 2 

which the Chairman asked us to do.  

12 MR. MADSEN: What we are trying to do is go to 

13 Supplement 2 now and reflect for core loading considerations 

14 that we are talking about.  

is MR. TROSTEN: I am sorry, I thought the Chairman 

16 asked a question a moment ago as to -

17 CHAIRMAN JENSCH: Let him finish and then if you 

have interrogation, you may pick up.  

19 Continue, gentlemen.  

20 MR. MOSELEY: The top of page 4, where we speak of 

the final calculations of the integrated containment leak 21 

22 rate test. This would be a requirement in our view.  

23 Page 6, under the emergency core cooling system, 

g4 again we are referring here to the completion hangers and 

25 support installations as addressed in Mr. Cahill's letter.
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in3 I Page 9, those procedures which would be contemplated 

2 to be used during this period of time and we have not m~de 

3 any determination as to whether these are complete or aren't 

4 at this time, so this may be an item.  

5 Page 11, "Plant Security."L I believe as far as 

6 the supplements are concerned, I believe those would be the 

7 items we would name. There are, of course, other minor punch 

8 list items, this kind of thing, which we made no attempt to 

9 list.  

10 CHAIRM.AN JENSCH: What was the last, you have minor 

11 what? 

12 MR. MOSELEY: Punch list items. They are little 

13 cleanup items.  

14 MR. KARMAN: Mr. Chairman, I am not quite sure whethe 

15 I made this clear before, but while we are certainly glad 

16 to hear the testimony of essrs. Moseley and Madsen, I believe 

17 they did indicate they will advise the Director of Regulations, 

i8 but I want the record to be clear that while I don't know what 

19 he will eventually decide, their advice at this moment is 

20 not determinative of how this will be handled by the 

21 Director of Regulations.  

22 I am sure he will take their advice very seriously.  

23 CHAIRMAN JENSCH: Is there any other matter that 

24 should be considered in connection with this motion at this 

25 time?
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ln4 I If not, this has been a long day. Tcrmorrow we have 

2 as I understand it further interrogation -- are there going to 

3 be parallel procedures in the morning, is that the thought? 

4 MR. TROSTEN: Mr. Chairman., I wou3i suggest they take 

5 place in the afternoon, after M°r. Roisman cross-examines, 

6 MR. ROISMAN: I would prefer that also, Mr. Chairman, 

7 if possible.  

CHAIRMAN JENSCH: Then we will proceed with the 

Staff witnesses in the morning, is that correct? 

10 MR. ROISMAN: Yes, that is correct, on the question 

of the spray system.  

CHAIRMAN JENSCH: As soon as that is over, we will 12 

be ready for parallel procedures, is that correct? 

MR. TROSTEN: Yes, sir.  

MR. ROISMAN: That would be all I have, Mr. Chairman.  is 

16 CHAIPAN JENSCH: It may be we can complete the 

17 Staff witnesses by noon and take up the parallel procedures 

in the afternoon. Does that seem likely? 18 

MR. ROISMAN: I am hoping for that, DiM. Chairman, 19 

CHAIPRAN JENSCH: It is not incredible? 20 

MR. ROISMAN: It is not incredible.  
21 

22 (Witnesses Madsen and Moseley temporarily excused.) 221 

23 CHAIRMAU JENSCH: At this time let us recess to 

g4 reconvene in this room tomorrow morning at 9:30.  

25 (Whereupon, at 5:55 p.m., the hearing was adjourned, 

to reconvene at 9:30 aom., Friday0 July 16, 1971.)

end
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