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UNITED STATES OF AMERICA 
2 

ATOMIC ENERGY COMMISSION 
3 

4 
In the Matter of: 

5 
* CONSOLIDATED EDISON COMPANY OF NEW YORK, 

6 
INC., 

(Indian Point Station, Unit No. 2 
8 

-- ---------------------
9 

10 Springvale Inn 

Croton-on-Hudson, N. Y.  

Wednesday, November 17, 1971 

12 

The above-entitled matter came on for hearing, 

14 pursuant to notice, at 9:00 am.  

15 
BEFORE: 

16 
SAMUEL W. JENSCH, Esq., Chairman 
Atomic Safety and Licensing Board.  

18 DR. JOHN C. GEYER, Member.  

19 MR. R. B. BRIGGS, Member.  
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I 
M O R N I N G S E S S IO N 

2 

3 
CHAIRMAN JENSCH: Please come to order.  

4 
What is the desire of the Applicant, to proceed 

5 

with the pressure vessel integrity matter now or in 

6i 
reference to emergency core cooling concerning that: the Board 

would like; to discuss? 

MR. 'TROSTEN: I think it would be 'preferable, Mr.  

Chairman, if we were to proceed first with the pressure 

10, 
vessel panel• and then go on with :emergency core cooling.  

CHAIRMAN JENSCH: Very well. Has all of your panel 

12, 
been sworn? 

MR. TRRSTEN: Yes, they have, Mr. Chairman.  

14 
CHAIRMAN JENSCH: Very well.  

15 
MR. .TROSTEN: Mr. Chairman, before we proceed, I 

wish to make a statement relative to our discussion yester

day on scheduling of the hearing.  

18 Pursuant to the Board's, directive to us last 

19 Friday, Applicant was prepared to proceed in all respects on 

20 ECCS matters yesterday, including interrogation by the 

21 2 Board. All of the Applicant's redirect testimony was 

22 offered. In Mr. Briggs' absence we understand the Board was 

23 unable td go forward with interrogation of Applicant's 

24 j witnesses. Witnesses Moore and Roll are here again today and 

25 we continue to stand ready to respond to all questions by the

3922
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1 Board on the ECCS and to 'conclude fully the inquiry into this 

2 matter this week. Applicant's basic evidence concerning 

3 satisfaction on the AEC's interim acceptance criteria has 

4 been before the Board for four months. Of course, additional 

5 time is available to the Board to study the record yesterday 

6 in view of the short hearing session.  

7' In view of the fact that this session of evidentiar 

8 hearings was scheduled by the 'Board on September 17th to 

9 conclude the hearing and this proceeding in all respects 

10 possible, and the fact that the roposed issues and documents 

to be considered this week have been known for some time, 

12 we urge the Board to continue this hearing in session until 

13 outstanding ECCS matters have been resolved.  

14 The fact that a fire has occurred at Indian Point 

15 2 is no reason for changing the hearing schedule previously 

16 established. None of the questions scheduled to be con

17 sidered by the Board this week, whether dealing with radio

is logical safety or environmental matters, is affected by the.  

29 fire, and all of the Applicant's testimony on these matters 

20 should be' received and considered by the Board now rather 

2 1 -than being deferred to a future date. If the Board has 

22 questions on the evidence adduced, Applicant should be 

23 afforded an opportunity to respond to them now. There are 

24 always problems associated with deferring hearings including 

25 conflicts with the commitments of Board members and parties.
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Unless the Staff, the Board, and the parties proceed with 

2 this proceeding as expeditiously as possible, notwithstanding 

3 unforeseen contingencies, the result is bound to be serious 

4 delays in the processing of this license application since 

5 problems"invariably occur when bringing a new plant on the 

S line.  

7 With regard to cross-examination by Mr. Roisman, 

8 Applicant sees no reason why it should not be completed this 

week. Mr. Roisman is desirous of doing so, but he has said 

10 he cannot be ready with any cross-examination until Friday., 

11 If the Board believes that it cannot wait until then for any 

1i such cross-examination to be conducted, we move the Board to 

23 direct rT1r. Roisman to conduct his cross-examination before 

14 then. As an alternative to Mr. Roisman's cross-examination 

15 before Friday, we ask the Board to utilize the time this 

is week exclusive of hearinqs on radiological safety matters, 

17 including night sessionseasrequired, to consider fully 

s8 Applicant's environmental testimony on a50 per cent testing 

19 license. The Applicant originally filed a motion for a 

20 limited operation license on September 24, 1971. We 

21 supplemented this motion on October 19, at which time we 

22 moved the Board, pursuant to 10 CFR-50, Appendix D, for a 

23 hearing on environmental matters not to exceed three days 

94 in length and to commence after the radiological safety 

2s hearings commencing November l.t.
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EDF and HRFA, Intervenors in this proceeding, are 

a in agreement with the schedule. Our proposed testimony was 
3 

also filed with the Board and the parties on October 19, 

4 almost four weeks ago, at which time we said we wish to have 

5 introduced in evidence at the present session of hearings.  

6 At the outset of these hearings on November ist I 

7 reiterated Applicant's hope that the Staff would be able to 

respond with any environmental impact well in advance of 

November 15, and that the Board would consider the environ

10 mental matters at that time. Yesterday we learned that the' 

ii Staff was definitely not going to be ready with such 

12 memorandum this week. Applicant is most concerned and disap

13 pointed by this information and we can see no reason why the 

14 Staff should not have completed its work on the impact 

15 memorandum before yesterday.  

16 Moreover, we believe'this position by the Staff 

17 is inconsistent with the Staff's answer filed in this pro

end 18 -ceeding on October 30, 1971.6 

19 

20 

21 

22 

23 

24 

25



3926 

MR. TROSTEN: Applicant's panel of witnesses on 

2 environmental matters is here today and ready to proceed. We 

3 ask the staff to complete its work on the environmental impact 

4 memorandum forthwith and ask the Board's assistance in 

S5 achieving this result consistent with out motion of October 19 

6 In summary, wr. Chairman, the hearing on the Indian 

7 point 2 operating license has been going on for almost a year 

8 now. we have an opportunity this week to conclude the hearing 

9 in all respects possible, in the words of the Board's order of 

10 september 17 The Applicant is prepared to stay here as long 

ii as necessary to accomplish this objective,and we ask the co

12 operation of the Board and the parties toward the same end.  

13 CHAIRMAN JENSCH: Very well. We appreciate the state

14 ment by Applicant's counsel. We wish to come to some schedule 

15, to accomodate the Applicant in all respects. We will endeavor 

16 to do so.  

17 As we indicated yesterday, the Board was somewhat 

18 dismayed. There are several matters awaiting presentation that 

19 -could not have gone f orward. e dpec ia lly in view of the fact 

20 that discussioni had been'. had ietwedn Applicant s counsel and 

2' !Environmental Defense Fund counsel respecting the intended 

22 iecross-examination by Environmental Defense Fund counsel on 

23 Friday. But there were other matters that could have gone for

24 ward. These proceedings have schedule difficulties in the sense 

25 wthat hen adjustments are made in order to accommodate the needs
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of the parties, such as indicated by the Environmental Defense 

Fund or, rather, I should say, the Citizen's Fund for the 

Protection of the Environment, then the Board expects the parti 

to have their other witnesses ready to go forward and to be 

ready to keep in continuous presentation evidence of one kind 

or another.  

It is not quite possible to compartmentalize the 

presentations and limit the presentation of evidence to .one 

subject and pick up another .subject and finish that. Sometimes 

we have to work one subject as well as the parties are able to 

proceed at a particular time, and then we turn to completion 

of any unfinished hatiers. certainly that is the general pro

cedure, x think if the Applicant understands the difficulties 

'that the parties have with the presentation of evidence, the 

Applicant• will better understand why schedule arrangements are 

made as this Board has provided.  

The Board is ready to sit and receive all evidence 

.:from the partieS as soon as it-can:be4•spared. As to.the 

Staff, it is thb recollection of the Board-that the staff indi

.cated that it was worki4g.on the Enviriomental Defense matter, 

Environmental statement, but that it indicated it felt the fire 

is going to delay the .matter to some extent, at least. I think 

it must be apparent to Applicant's counsel that the Compliance 

Section of the Atomic Energy Commission could not present 

evidence in this proceeding; that the facility is ready for any
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A2Wt3 i near operation. The Board intends to be kept informed con

2 cerning the readiness of this plant to proceed. i are mindful 

3 of the fact that the Board was encouraged to get out and order 

4 last July very promptly because there was a great need for the 

s order, and that there would be a serious delay, if delay en

6 sued, and there would be disasterous results of many kinds if 

7 the order asn t immediately issued. so the Board recessed in 

8 July to permit its consideration and issuance of an order to 

9 permit subritical testing.  

10 We later learned that the plant wasn't ready for any 

.1 such subcritical testing until approximately September or 

12 october. But in the meantime there were many reports that the 

13 Board iTas holding up something about this plant, and the 

14 planning was not ready for the subcritical testing that was 

15 souoht in July..  

16 We have perhaps somie similar situation right now.  

17 This plant, unfortunately, has suffered a fire. It will be 

18 some time before it is repaired and ready for any further 

19 steps that the Applicant contemplates. The Board will corn

20 plete the necessities of the schedule that has been, in a.  

21 sense, forced upon the Applicant bythe fire,.  

22' The Board will make itself available for the.receipt 

23 of all evidence as promptly as the parties are ready. to proceed 

24 and as the plant permits the consideration of its readiness.  

25 i am sure that the Board feels that the staff is not
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I to be criticized by not having an environmental statement ready.  

2 Applicant's counsel has referred to schedules that were set up 

3 some time ago, and sometimes,, as Applicant knows about his own 

p 4 plant, the schedules can't always be carried out. There is no 

5 criticism about it. it is sort of a fact of life that all 

'6 parties to the proceedings should keep in mind.  

7 The Board does not feel that the Staff is derelict in 

8 its duty at all respecting the environmental statement as indi

9 cated by Applicant's counsel.  

0 m.  . KARMmN. mr. Chairman, the only things I have t9 

11 say is, certainly the Board is aware, as all the parties of 

02 the Staff have been prepared, ,to carry out the schedule with 

13 respect to the radiological hearings. We havelud all our 

14 witnesses present. As a matter of fact, just fortuitously, 

15 our ECCS witness remained overnight because we wereunder the 

.16 impression that there would be no ECCS questions today and 

17 received no official notification to the contrary.  

18 CHAIRN JESCH: you were -intended to have notice 

19 from Applicant's counsel whom the Chairman of the Board re

20 quested Applican't's ECCS witness j6ore'e here, and also 

21 requested that word be sent to you to request Vro Novak to be 

22 here.  

23 MR. TROsTEN: I requested that word be conveyed to 

24 mr. Novak or to you, mr. Karman, that m.. jensch had requested 

25 t Mr. Novak be present for cross-examination.
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I MR. KARMAN: I didn't learn about it until late 

z yesterday evening. But be that as it may, Ir. Novak is 

3 here. With respect to the environmental statement, the 

4 only comment I can make at this time is that it is not 
.5 ready and. I cannot give any date on which the environmental 

6 statement will be prepared.  

7 CHAIRMAN JENSCH: The Board is mindful of the fact 

.8 that the Staff witness in the Compliance Section, the Witness 

9 Madsen has estimated three months from the date of his state

10 ment. before the plant would be ready to proceed with the 

i1 further steps contemplated by the Applicant. It is understood 

12 that the Applicant disagrees with that estimate but until 

13 there are some more convincing showings about it, the Board 

14 will be inclined to be kept informed of the matter from the 

15 Staff's Compliance Section.  

16 Are you ready to proceed? 

07 MR. TROSTEN: 'r. Chairman,. I don't want to belabor 

18 the points we were discussing, but the statement I made 

19 addresses itself to several of the matters which the Chairman 

20 raised. But there are several points I feel I should comment 

21 on.  

22 First, with regard to my conversations with Mr.  

23 Roisman yesterday, this really had nothing to do with the 

24 delay in the hearing, Mr. Chairman. All I did was to receive 

25 a message from *r. Roisman indicating that he would not be
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I ready until Friday and pursuant to the Chairnan's direction, 

2 contact Ir. Roisman in an effort to try to expedite his 

3 presentation of cross-examination. Mr. Roisman informed me 

4 he would not be available, notwithstanding my strong urging 

5 to him to have his cross-examination before Friday.  

With regard to our presentation of evidence yester

day, we were prepared with ECCS matters rather than the 

8 pressure vessel matters because of my understanding of the 

9 instructions which were received from the Chairman at the 

10 close of Friday's session.  

With regard to the matter of the facility being 

12 ready for operation in light of the .matter of the fire, Mr.  

13 Chairman, it is Applicant's position, sir, that the fact that 

14 there may be repairs required with the fact that there may be 

1s, some time involved in doing this is no reason why the schedule 

16 for the hearing has to be delayed or any reason why the hearin 

17 record has.tol: be held Open with regard to matters that are not 

is directly related to that. point. "Mr • Cahili has testified in 

19 response to examination by It. Roisman as to what his belief 

20 is as to the effect of the fire on the schedule and that is 

21 the Applicant's stated position, notwithstanding wht Mr.  

22 Madsen may have said.  

23 Finally, with regard to the matter of the fuel load

94 ing and the amount of time that it took for the fuel loading 

25 to be completed, I believe the record speaks for itself, !%r.
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I Chairman. You have referred to that on one or two occasions 

2 during the last day or two. I do not believe that that. in

3 stance which has no relationship to this fire situation, sir, 

4 that I can see needs to be considered as any basis for a delay 

5 in the hearing schedule and as I say, I don't really feel that 

6 it's relevant to the consideration of the matter of the hearing 

7 schedule at the present time.  

8 CHAIRMAN JENSCH: Very-well. I think that you are 

under some misconceptibnbf the discussion. There is not'.any 

10 delay in the hearing. We are proceeding as expeditiously as 

the parties are ready to, proceed and that set schedule will be 

12 subject to adjustment as the parties' accomnodations need to 

i13 be considered. As I understand the Environmental riefense 

14 Foand position, the matter of further=ross-examination by the 

15 Environmental Defense Fund is guided considerably by the avail

16 ability of the technical assistance received by the Environ

17 mental Defense Fund. We can proceed with other matters and 

18 we were ready to proceed with other matters yesterday.  

19 But the Environmental Defense Fund was not here and 

20 that necessarily meant that. we would shift to the next presen

tation, if the evidden-e were 'available. We were ready to meet 

22 last night but your witnesses were scheduled to arrive.. But we 

23 understood you had some preparations to undertake with'them 

24 them before you were ready to proceed and we understand you 

25 have now completed that.

B Gu3
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1, Let us proceed to the interrogation of your panel 

2, on the pressure vessel matters.  
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PMR. TROSTEN:-Yes, Mr. Chairman. My intention 

2 this morning, Mr. Chairman, is to refer to the transcript on 

3 which -r. Briggs asked several questions on November 8 and 

to ask members of the pressure vessel panel to respond to 

5 the questions asked by Mr. Briggs.  

6 First, on page 2914, lines 12 through 18, ,r.  

7 Briggs asked a question concerning the scope of ultrasonic 

8 coverage of the Indian Point 2 pressure vessel. Mr. Dressel, 

9 will you please respond to Mr. Briggs' question? 

10 MR. DRESSEL: Yes. The scope of ultrasonic 

11 coverage on the Indian Point 2 vessel was not done as 

102 specified on a grid pattern normally associated with the 

1 3 code. The search unit for the instrument is about one and 

14 one-eighth inch in diameter. Total compliance would 

15 normally require that this be done over nine-inch grade 

16 patterns. In'i-the case of the Indian Point vessel, the 

17 Westinghouse requirements were such that the search unit 

18 literaliy overlapped on each scan +ap-. Therefore, 100 
19 per cent of the surface area of the. plates were inspected, 

20 .which is considerably g".t. than the nine-inch grid 

21 pattern referred to it.  

22 MR. TROSTEN: Also on page 2914, beginning on line 

23 19, Mr. Briggs inquired about flaws in the vessel and in 

?4 service inspection. I ask Mr. Grob and Mr. Dressel to 

25 respond to the question.
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!MR. DRESSEL: In the service inspection, the post 
2 hydromapping of the Indian Point reactor vessel ultrasonic 

test mapping was reviewed both longitudinal wave inspection 

p abd: Shear'wave inspection was done, as discussed in previous 

5 testimony. The results are that.in the shell sections, there 

6 were 15 randomly disposed-indications shown by the longi

7 tudinal miethod, of inspection. The largest of these were a 

8 lamina type fidication measured about one inch in diameter.  

9 All of the other indications were less than this. The 

10 Other technique of testing Used was the shear mode. Of 

these there were three indications that showed that were 

12 less than the accepted or the standard utilized for the test 

and the standard utilized for this test was a notc]h three 

14 hundred thousandths deep by one inch long. The three 

15 indications were all less than this magnitude.  

16 CHAIRMAN JENSCHI: Excuse me. May I interrupt.  

17 You used the term "indications" for both your longitudinal 

16 and vertical inspections and also the shear mode. What do 

19 you mean by "inspections, Indicatibns,.flaws? 

20 MR. DRESSEL: 'There were .indications that there 

21 were reflectionsback from a lamina type inclusion. I 

22 guess I cannot define "flaw." There were, apparently, a 

23 nonmetallic inclusion within the plate material. Flaws we 

?A normally define as something unacceptable.. These are 

25 acceptable.
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1, CHAIRMAN JENSCH: Acceptable according to the 

2 code? 

3 M,,.'.'DRESSEL: Acceptable much -- oh, yes, defin

4 itely.  

5 CHAIRMAN JENSCH: Thank you. Proceed.  

6 MR- DRESSEL:! Th t is the extent of the indications 

7 that were mapped as a result of the post hydroinspection.  

8 MR. BRIGGS: Just a moment. There were on the post 

9 hydro inspection. The amount of vessel that was examined in 

10 the post hydro inspection was only a small fraction of the 

vessel. Is that right?.  

12 MR. DRESSEL: It was essentially the shell sections 

13 in the nozzle areas from the core support blocks up to the 

14 top of the vessel.  

15 MR. BRIGGS: And this was in the area of the wells, 

only? 

17 MR. DRESSEL: , No, sir. This was the entire 

18 surface on the inside of the vessel.  

19 " MR. 9 RIGGS,: From the inspection that was conducted 

20 before the hydra test,iwasthenuznn~ r o. flaws essentially 

21 the same as you indicate here? 

22 MR. DRESSEL: Well, no. The inspections that were 

23 performed prior to the hydrostatic tests were performed 

24 essentially the"same way, 1.00 percent coverage, both methods 

25 of inspection. There were indications in the plate meeting 
the accepted standards of the code.

end
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I There were no indications that fell outside of that 

2 ranqe. However, a great deal of these indications were removed 

3 during fabrication, removing plate edges and cutting penetra

4 tions-o 'nozles.-'and so forth. So it is difficult to cor-i 

5 .re1ate te indications prior to fabrication and after fabrica

6 tion.  

7 MR. BRIGGS: All right. Then the vessel, as it was 

a completed but before the hydro testing was not inspected ultra

9 sonicall)r, lates and sections of the vessel were inspected 

io ultrasonically during fabrication? 

11 MR. DRESSEL: That's correct. All plates, all notches, 

12 all sections of the vessel.  

13 MR. BRIGGS: And then, after the ultrasonic tests., 

14 t here was a complete, ultrasonic inspection of the vessel? 

15 MR. DRESSEL: Yes.  

16 mR. BRIGGS: You indicated the code required about 

07 a nine-inch grid but the method that was used on the Indian 

18 Point vessel involv*ed hain th crbes. z will say,, move 

19 around-the vresseil and move up..and down the vessel. About how 

20 far apart were these scan paths z' 

21 mR. DR~ssEL.- Th e crystal, the search unit is about 

22 an inch and an eighth in diameter and the one path slightly 

23 overlapped the other path.  

24 MR. BRIGGS: You mean you made scans on paths that 

25 were like one-inch apart?
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BeGt2 I MR. DRESSHL: If we have a one-inch crystal that 

2 stands in this path, the next path would have been slightly 

3 overlapped onto the previously scanned path.  

4 RRI(OS: But you make one scan path and, lets 

5 ay the center, line is along the vertical center line that is 

6 roughly an inch away.  

7 ~ M. DRESSEL: Yes.  

8 MR. BRIGGS: All right. And this was done after the 

9 hydro test and what you indicate here is that--what was the 

1o ffirst type of hode that was used in,.,the inspection? 

1 M.o DRESSEL: The first was longitudinal.  

2 l Ma. BRIGGS: And this mode of inspection determines 

13 flaws that are in the p la ne of the Wotal? 

14 p MR. DRESSM: yes, stir. The lamina -i nature and 

15 parallel with the. urfac I lessentially.  

1' MR. BRIGGS: And you found fifteen indications, the 

17 largest one of which was roughly an inch in diameter in this? 

s n. M DRESSEL: Yes.  

19 MR. BRIGGS: The shear mode. then, is supposed to 
20 f£in~flaWS- that~are ii the plane of the thickness, I guess I 

21 would s~y*. .of the materal 

22 MR. DRESSEL: Yes, off parallel to the surface.  

23 MR. ERIGCGS- Off parallel to the surface. And only 

24 three indications were found, the largest of which was three

25 thousandths of an inch deep?
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B3Gt3 I MR, DRESSEL: No, sir. Te acceptance standard was 

2 three-hundred-thousandths by one inch of the standard on which 

3 the instrument was calibrated, of course.  

4 MR. BRIGGS: The acceptance standard was three

,5 hundred-thousandths or three-tenths of an inch? 

6 DR . DRESSR:-L htteetenths of an inch by one inch 

7 loing notch0,, 

8 _m. BRIGGS-. The acceptance standard was three-tenths 

9 of an inch by .n eicl h iindthere were three indications found 

i0 that were less than this? 

mI MR. DRESSEL: Less than that.  

22 MR. BRIGGS: Any idea of how much less? 

13 MR. DRESSEL: NO. That's difficult to examine. They 

14 were probably ten per cent, as near as I can read the results 

is of the scope. tey were less than the indication that was show 

16 as a result, of .,the three per cent notch.  

17 .. MR. BRIGGS. is theie any basis for deciding whether 

is these indications were surface indications or whether they 

19 were in the met6 ? 

20 OR.. OESSL: 4ihey were both. ne that was shown in 

z: the shell sectin was as te result of surface. The two that 

22 we noted in the nozzle areas were some four inches from the 

23 surface, 

24 . MR. BRIGGS: Did you get anything from the indication.  

25 that indicate or suggest whet er these were--well, the ones
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1 that were in the thickness of the metal# whether these were 

2 cracked, or whether there was porosity or anything like that? 

3 MR. DRESSEL: M,. The results would indicate that 
4 they would be, at indication, there. But not what it would be.  

5 MR, .BR1GGS: I donlt have any questions right now.  

6 MR. GROB: With regard to Con Ed's in-service inspec

7 tion plans, these are based on the requirements of section 11 

8 of the code, which requires inspection of a certain percentage 

of the welds and to one thickness, on each side of the welds.  

10 MR. BRIGGS: Are these indications that had been 

I seen during the post hydro testing in places that will be 

12 examined during the in-service :inspection? 

13 MR. GROB: Some of them. The ones in the nozzles 

14 and in the plate section, there is one of these indications 

15 there. it is also in this area required by the code.  

16 MR. BRIGGS-"There aie three indications found in 

17 the shear MOdeo Are those three indications in places where 

18 they will be exWianed? 

19 MR. (ROB: Yes-.  

20 M. BRIGG: .Is the larqest- indication that was found 

21 in the longitudinal mode in a place that wil be examined during 

22 the in-service inspection? 

23 MR. GROB: No.  

24 MR. BRIGGSt Are there others that were found in the 

25 
sh ear mode that will be examined during the in-service infspectio
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I and what is their size relative to this largest one? 

2 MR. GROB: Excuse me, do you mean longitudinal? 

3 said the ones in the shear mode were being covered.  

4 MR. BRIGGS: Yes, I'm sorry. You indicated the ones 

5 in the shear mode would be examined. The question now is in 

the longitudinal mode there were fifteen indications found, 

7 the largest being one-inch in diameter. I believe you indi

8 cated that the one-inch diameter lamina indication would not 

9 be looked at in :the in-service inspection.  

10 Do you know which one of the fifteen will be examined 

11! by the in-service inspection? 

12 M ROBt- o offhand. Could I consult for a moment 

13 CHAIRM14- JENSCH: Yes, certainly.  

14 
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19 

20 
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23 

23 

25
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4R. GROB: One of the indications in the longitudinal 

2 mcde, which is roughly half 6f the one-inch indications :'re

ferred to previously, will be inspected.  

4 .%MR.. BRIGGS: In considering .the likelihood of.these 

4indications increasing in size , ith time, is there any differ

6 One in Importance of finding, the ,, tWo indications that are 

7. found bythe longitudinal inspectioh, the longitudinal mode.  

8 inspection and%-the shear mode inspaction, is one type or the.  

9 'othtr-!typ ' "o e-; likely t'pmii o produce- "d -failure? 

0 MR...GROB: _I. think 1 woi'd like to refer this 

question to Warren Hazleton.  

t2 MR. HAZLErON: Yes. The indications furnished by 

13 the longitudinal mode are parallel to the surface, and there

14 fore are parallel to thi direction of the stress in the 

.15 pressure vessel ' and just are no problem as far as causing 

16 failure to the :vessel is ,"concerned. So the more important 

17 type of indications or flaws that coUld conceivably lead to 

we failure of the vessel are, If course, those found by the shear 

19 mod'e. These iundit iohs: that we.are. seeing were very-much 

20 smaller than the indicatohis that. Wuid b iassumed to be 

21 completely acceptable and would not be expected to lead to 

22 any failure of the vessel.  

23 HR. BRIGGS: Is the number of indications found in 

24 the Indian Point 2 vessel, the amount that .one would normally 

25 expect to find in a vessel of that size, or is it unusually
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large in number or unusually small in number? 

MR. DRESSEL: It is typical of material of that 

class.  

CHAIRM JENSCH: I think the question was the 

number. Is it larger or smaller? 

MR. DRESSEL: t is' average.  

CHAIRMAN JENSCH: Very well. Proceed.  

MR. TROSTEN: On page 2915, lines 2 through 124 Mr.  

Briggs asked about the propagation of flaws in the base metal 

to the vessel cladding. I would like to ask Mr. Hazleton'to 

comment on this.  

MR. HAZLETON: Yes. As I understand it, the 

question here relates to whet-her a crack that formed in the 

vessel is large enough to fail the vessel without causinga 

leak because the crack might not penetrate the stainless steel 

cladding.  

MR. BRIGGS: That's a good: place to start.  

MR. HAZLETON: I Qould like first to emphasize that 

we do not,.depend on th.e detkection of leaks to assure integrity 

of the vessel. Also, that the."stresses that occur to the 

vessel are so low.that cracks will not grow to a critical size 

But to answer your specific question, if a similar 

vessel were to be stressed in a cyclic manner and streas 

levels that would cause cracks to grow to critical sizes the 

cracks would grow through the cladding. This is because

3943
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even though the. cladding and the base metal are of,significant

2 ly different over-all properties and types, the crack growth 

3 rates of the two materials are about the same. So there is 

.4 ... ason to asume that any crack would not go through the 

5 cladding. ust as well as to the base metal.  

S ',R., TROST E: I ask .Mr. Von Osinski now to- discussl 

,7 Mr.,,,Briggp' question on, page 2915, beginhing on line 19, 

8 concerning an. experimental stress anAlysis of a reactor-vessel 

9 during rostatic testing..: 

10 VON OSINSKI: The report that I referred to in my 

11 previous testiiOny isi the proprietary combustion engineer 

12 report number CUN 1152. It is entitled, "Exerimental Evalu

13 ation of-,-Stresses inligaments and Flange to Read Junction 

14 Region of Closure Head. for 173 inches AR. ..,--Reactor Vessel.." 

15. A have rev ewed this report and conclude that it 

16 dos' not provide compariso between test and analytical 

17 results. Howev"er, I would like to .mention another proprietary 
le report tha was* "Suqtary Repbrt On Strain Gauge oestn'g on 

19 the NBK Reactor, Vessel." I t is a. proprietary report that was 

20 prepared on a reactor v.ssei omewhat similar but'smaller than 

21 IPB. This w s done on 131-inch tube reactor vessel constructe 

22 in France thro.gh ASV E Code Section 3 requirements. The test 

23 results of this report did confirm the analysis.  

24 M. BRIGGS: Do you haves the titile of the report, 

25 the number of the report?
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1 MR. VON OSINSKI: Yes, I do. The title of the re

2 port is, ISummary Report on Strain Gauge Testing on the NBK 

3 Reactor Vessel,.." The report number is DC-5112. This report 

4 waspkpartd by the Crewsot Loire.  

5 . M. BRIGGS: Did I understand you to say that you 

6 con Aude tha ,the results described in the report confirm the 

7 analysis of the4e stess.s? 

MR. VON OSINSK: ,Yes, sir.  

9 
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MR. BRIGGS: Is there a description of the analysis 

2 of the stresses in that report; also, and does the author of 

3 the report arrive at the same conclusion? 

4 .... MR VON OSINSKI: The author arrived at the same 

5 conclusion.! thab Westinghouse did.  

6 MR. bRIGGSi Proceed.  

7 MR. TROSTEN: Mr. Chairman, I do not have any 

B further answers to comment on at this time. The Staff is 

going to respond to certain of these questions.  

10 .CHAIRMAN JENSCH: Very well. Will the Staff proceed 

I ! please.  

12 MR. KARMAN: Mr. Chairman, I would like at this 

p 13 time to have an additional Staff witness sworn in, Mr.  

14 Raymond Maccary, who has not been sworn in.  

15 (Raymond ,R- Maccary, sworn.) 

16 CHAIRAN JFWSCH: Will you proceed, please.  

17 MR. KARMAN: Did you prepare a statement of your 

18 professional qualifications for this hearing? 

19 MR. MACCARY: Yes; I did.  

20 .MR. KARMAN: Do you .have any notations or correctionE 

21 to such statement? 

22 MR. MACCARY: None whatsoever..  

23 MR. KARMAN: Is this statement of your professional 

24 qualifications true to the best of your knowledge? 

25 MR. MACCARY: Correct.
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I MR. KARMAN: Do you adopt it as part of your testi

2 mony in this proceeding? 

3 MR. MACCARY: I do.  

SMR., 'KARMAN: Mr. Chairman, at this time I offer in 

evidence the statement of professional qualifications of 

6 Mr. Raymond R. Maccary, and request it h~a incorporated in 

7 the transcript as if read. This statement has previously 

I8 been distributed to the Board and parties.  

CHAIRMAN JENSCH: Is there any objection? 

10 MR. TROSTEN: None.  

11 CHAIRMAN JENSCH: Any on- the part of the Hudson 

12 River Fishermen's Association? 

13 MR. MARTIN: None.  

14 CHAIRMAN JENSCH: The request of Staff counsel is 

15 granted, and the statement 'of professional qualifications 

16 may be incorporated in the transcript as if read.  

17 MR KARMAN: Tha nkyou Mr. Chairman.  

is (Document follows.) 
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RAYMOND R. MACCARY 

] PROFESS IONAL QUALIFICATIONS 

DIVISIO"I OF REACTOR STANqDARDS 

U. S. ATOMIC L ERGY COMMISSION 

Bio -aphy and Qualifications 

As Assistant Director for Engineering of the Division of Reactor 

Standards of thc Atomic Energy Commission, I have the responsihility of 

(a) directing the development of safety standards, criteria, and guides 

for th2 engineering and design of nuclear power plant components, as they 

relate to the protection of public health and safety in the operaticn of 

licensed reactors, and (b) supervising the review and evaluation activities 

related to applications as performed by the Mechanical Engineering Branch 

and the Structural Engineering Branch under my direction.  

Acceptance of the appointment with the Atomic Energy Commission early 

in 1962 followed a period of over 25 years of broad and diversified 

experiences in LI'e development, engineering desIgn, and projeci management 

of complete processing facilities and plants, includin7 nuclear processing 

facilities required in handling radioactive materials.  

As a consulting engineer, i have had the opportunity to render design, 

engineering, and construction supervision services to the nuclear, chemical, 

and process industries, including such companies as the Westinghotis Electric 

Corporation, Pittsburgh, Pennsylvania.  

OK
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In the capacity of director of engineering of the various manufacturing 
divisions of the II. K. Porter Company of Pittsburgh, Pennsylvania, engaged 

in the fabrication of pressure vessels, heat exchangers, piping components 

and pumps and valves intended for the chemical, petroleum, power, and 

heavy industries, my major responsibilities included the development of 

fabrication practices, welding procedures, inspection standards and non

destructive testing specifications employed in the manufacturing of pres

surized equipment.  

During the years 1943 to 1945 my association with the Kellex Corporation 

of -iew York, in the position of mechanical project engineer, I was respon

sible for the development of the major processing equipment for the Oak 

Ridge gaseous diffusion plant of the Manhattan project. In recognition of 

my services, I was included in the technical roster of engineers who were 

recipients of the Manhzttan Project Gold Key Award.  

Prior to my appointment at Kellex.Corporation, I served as mechanical 

design engineer with the M. W. Kellogg Company of New York where I assumed 

the duties of design and engineering of a wide range of pressure containing 

components intended for petroleum refinery plants and petro-chemical 

facilities. My responsibilities included the performance of stress analyses 

for pressurized equipment and components as well as the application of the 

rules of the American Society of Mechanical Engineers Boiler and Pressure 

Vessel Code rules, in the designing of equipment covering a broad range of 

( / operating temperatures and pressures, and loading coneitions.  
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As a design engineer with the Griscorn-Russell Company of New York 

during the period 1935. to 1940, my duties included engineering design and 

drafting of detailed fabrication drawings for the manufacture of heat 

transfer apparatus and high pressure equipment used in power plants, 

process industries, and maritime and naval applications.  

With a continuity of over 25 years experience in the application of 

thec-principles of design, fabrication, welding, nondestructive testing, 

and iinspection practices, in accord with ASME Boiler and Pressure Vessel 

Cdde Rules, I have been afforded numerous opportunities to evaluate 

performance reliability, serviceability, and operational safety of many 

designs of plant equipment and components in fulfillment of their service 

and csafety requirements.  

During the past seven years, I have been an active member of the ASME 

Subcommittee on Nuclear Power and numerous Task Groups which are entrusted 

with:the responsibility of developing the rules of the ASME Boiler and 

Pressure Vessel Codes - Section III - Nuclear Vessels, Section XI 

Inservice Inspection of Nuclear Power Plant Components.  

I.received a Bachelor of Mechanical Engineering degree from the 

Cooper Union Institute of Technology of New York in 1940 where I majored 

inrpower plant technology. Graduate studies at New York University 

included courses in Structural Engineering and Design Analysis.

( ~
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NUCLEAR PRESSURE VESSELS - OPERATIONAL SERVICE, STATISTICS

Reactor Type Types of T Design Initial Hours in 
Vessels* Press Critical Operation

SM-i 
Shippingport 

hpresden 1 
pankee Rowe 
PM-2A 

NS "Savannah" 
Saxton 
PM-I 
.HWCTR 

PM-3A 

SM-lA 
Indian Point 
Big Rock Point 
Elk River 
Humboldt Bay 

CVTR 
Pathfinder 
Bonus 
"Sturgis" 
San Onofre 

LC rosse 
Conn. Yankee 
Oyster Creek 
Nine Mile Pt.  
Ginna 1 

Dresden 2 
Point Beach 1 
Robinson 2 
Millstone 1 
Palisades 

Monticello 
Dresden 3

PWR 
PWR 
BWR 
PWR 
PWR 

P.P 

PWR 
PWR 
PHWR 
PWR 

PWR 
P14K 
BWR 
BWR 
BWR 

PHWTR 
BWR, 
BWR 
PWR 
PWR 

BIR 
PWR 
BWR 
BWR 
PWRK 

BIJR 
PWR, 
PWR 
BWR 
PWR 

BWR
BWR"

IRV, 
1RVg 

IRV, 
1RV, 
1RV.

iP, 
lP, 
ID, 
1P, 

1P,

1RV, 1P, 
1RV, 1P, 
lRV, 1P 
lRV9 
1RV, iP,

lRV, 
IRV, 
IRV, 
IRV, 
IRV

1SG 
4SG 
4SG 
4SG 
1SG 

2SC 
iSG 
lSG 
2SG 
1SG

1PS 1SG 
1P, 4SG 
1D 

2sG 

1P, lSG
1RV 
1RV 
1RV, lP, 1SG 
1V,. IP, 3SG 

IRV 
lRV, IP, 4SG 
1RV 
IRV 
IRV, lPq 2SG 

IRV 
1RV, 1P, 2SG 
1RV, IP, 3SG 
IRV 
RV, IP, 2SG

1RV 
IRV

1600 
.2500 
1250 
2500 
2000 

2000 
2485.  
1485 
1500 
1500 

1600 
1800 

1700 
1250 
1250 

1750 
700 

1150 
1600 
2485 

1400 
2485 
1250 
1235 

2485 

1250 
2485 
2485 
1250 
2485 

1250 
1250

4108/57 
12/02/57 

10/15/59 
8/19/60 

10/02/60 

12/21/61 
1/13/62 
2/25/62 
-3/03/62 
3/03/62 

3/13/62 
8/02/62 
9/27/62 

11/19/62 
2/16/63 

3/30/63 
3/24/64 
4/13/64 
1/25/67 
6/14/67 

7/11/67 
7/24167 
5/03/69 
9/05/69 

11/09/69 

1/07/70 
5/10/70 
9/20/70 

10/26/70 
11/02/70 

12/10/70 
1/31/71

78,000 
92,464 
76,426 
.78,312 
219000 

309000 
31,362 
27,000 
9,262 

60,200 

63,200 
54,833 
53,441 
24,296 
63,150 

19,228 
3,631 
5,827 

16,671 
26,704 

.11982 

31,648 

12,582 
9,353 

12,137 

8,674 
6g975 
8,389 
5,296 
1,000 

59487 
3,500

Total Plant Operating Time, hrs., 952,030 
Total Number of Vessels - 97 
Total Vessel Operating Time, hrs., 3,524,078 

or approximately 400 vessel-years 

*RV - Reactor Vessel 

.P -Pressurizer .  
SC - Steam Generator 

D - Steam Drum
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1 MR. KARMAN: Pi. Maccary, Mr. Briggs requested 

2 some information dealing with a response previously given by 

the Staff de 4in with the number of nuclear pressure vessels 

4 :-and''in-service inspection. Do you care to respond to this 

S. addi' 2*odna1 quedtion? 

6 MR.' :MACCARY: Yes, ".I would like to principally 

7 indicate the bases for the preparation of this chart.  

8 MR. KARMAN: This chart, has previously been dis

9 tributed to the Board, and the parties.  

0CHAIRMAN JENSCH.: Do you desire to have this 

11 incorporated in the transcript? 

12 MR. KARMAN: I do, Mr. Chairman.  

13 CHAIRMAN JENSCH: Do you have copies sufficient for 

14 the reporter and counsel? 

15 MR. KARMAN: We have distributed it to the reporter, 

16 Mr., Chairman.  

17 CHAIRMAN JENSCH: Very well. Any objection to the 

is Staff's request? 

19 MR. TROSTEN: No.  

20 MR. MARTIN:'. No objction.  

21 CHAIRMAN JENSCH: The so-called chart-or the one

22 page statement entitled NUCLEAR PRESSURE VESSELS.- OPERATIONAl 

23 SERVICE STATISTICS, 10/26/71, may be incorporated within the 

24 transcript as if read. Will you proceed, please.  

25 (Document follows.)
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I MR. MACCARY: Yes, sir. I would like to state 

2 that the basis for the pressure tabulation is the summlation 

3 of the operating service reported to the Atomic Energy 

4 Commision for water cooled reactors that have been in

"service or have been used to generate power. We have 

attempt in this tabulation to present those vessels which 

7 in effect are subjected to conditions not unlike the 

8 pressurized water systems and the boiling water systems that 

are currently being applied in nuclear power plants.  

t0 We have indicated that the bases for pur summatiop 

11 is nuclear vessels. The one point I would like to emphasize 

12 is that we have included reactor vessels, pressurizers, 

13 steam generators. The part I am trying to clear is that all 

14 of these vessels are designed and constructed in accordance 

with the rules of the Code for nuclear vessels. Therefore, 

16 each of these vessels is exposed to the same operating 

17 conditions as reactor vessels. We consider these not unlike 

18 a reactor vessel inquiality and in construction.  

9 •There was an additional item in the question which 

20 related to the degree of superficial volumetric in-service 

21 inspection that some of these vessels may have received 

22 to date.,: In reviewing our records, I can state at least 

23 four of these plants have been subjected to in-service 

4 examinations as generally required by Section XI of the 

25 ASME Roiling Water Pressure Vessel Code. Namely, these



1 vessels are the Yankee Rowe, the Humboldt Bay, San Onofre, 

2 and Connecticut Yankee. These plants have already received 

3 the initial inspections required by the Code in accordance 

I4 with a program developed to comply with the requirements of 

5 the Code.  

6 MR. GEYER: In talking about these parts on the 

7 primary system, what is the situation with regard to the 

8 piping? Is the piping fabricated and installed in accordance 

S<'with a code, and, if so, what codes? 

10 MR. MACCARY: The practice at the time -- I am 

ii relating this to the Indian Point. --was to build the piping 

12 to another code and not the ASME code in view of the fact 

13 that there was not in existence at the time an appropriate 

14 code covering piping, nuclear piping. But there was an 

15 acceptable code which was a piping code, and the components 

16 of these p ants have",,been built to these earlier codes.  

17 We might mention that the current edition of the 

is ASME Section. 3, Boil and, Pressure Vessel Code, incorporates 

19 the same standards, the same requirements for piping as 

end 20 normally applied to pressure vessels.  

21 

22 I 
23 

24 

25
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I DR. GEYER: DO you know the name or number of the 

2 code which was followed in zndian Point No. 2? 

3 MR. MACCARY: I do not have that with me. I think 

4 perhaps Westinghouse: can answer that question.  

6 CEAIR/N JRNSCH: can Westinghouse give us that data? 

6 MR. WIESEMNN: I'd like to just check with the 

7 safety analysis report.and we will give you the answer shortly.  

8 DR. GEYER: A further question. Have you made any 

9 tabulation with regard to piping difficulties in these plants, 

10 if any? 

11 M. MRCCARY: No, we haven't made a tabluation but we 

12 arez4aware of the fact that some plants that encountered dif

13 ficulties in the piping..' 

14 I). GEYER.-- Thank you, 

15 MR. MCCARY: I think T might be able to add to my 

16 earlier response to your question.  

97I note that in one of the reports here, the piping 

i8 was bui'ilt.in accordance with the ANTSI, B-3X1 Code for power 

19 piping including the requirements of the nuclear code cases 

20 N-7 and N-O .  

21. CHAIR1N JENSCH: Are code requirements adequate? 

22 MR. 9M CCARY: In my opinion, yes.  

23 C!MIRM JENSCH: The reason i asked, I recall 

24 Admiral RiCkover, he said the codes are the lowest common 

25 denominator that can be agreed upon. Do you agree?
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C3Wt2 I M. IaCCARY: We have examined the code criteria 

2 with respect to the design conservatisms. It is the opinion 

3 of the Division of Reactor standards that the code requirement 

4 as presently applied is adequate. We have also recognized that 

5 in order to maintain the quality and also to have the assurance 

6 that this qu aii y i's maintained during service, that reliance 

7 must be placed upon in-service examinations in accordance with 

8 the ASME, Se6tion 11 code. The AEC has adopted most of these 

9~~~~ coe sisrglat snii 

10 )EA VMIJ. 14 JESCR: Especially with in-service inspec

11 tion you feel more. confident4bout the quality of it? 

12 MR. MACCARY: M feel that one must not be omitted 

13 in order to have the assurance that the initial quality is 

14 retained during its service life.  

15 CHAIRMDN JENSCH: Excuse me. Go ahead..  

16 MR. MCCARY: We have, for the information of the 

17 B6ord, participated directly in the development of the in

i.s service requirement for nuclear components.  

19 CA IRWUN JESCH1! you gave. an answer to Dr. Geyer 

20 about some pr oblems with piping. Did you just mention a few 

21 minutes ago that while the piping has been installed, you have 

22 some problem with the piping? DO you have that? 

23 MR. MCCARY: I don't have the details here, but i 

24 do recall that the piping has indeed been subjected to some 

25 degrees of degradation. These are distinct and separate from



3953 

1Wt3 I the vessel.  

2 CHAIRMN JEMSCH: What was the degradation, leaks? 

3 M.R MCCARY: Leaks in the piping.  

4 CIRMaN JENSCH: HOW large? 

5 MR. MhCCARY: Sufficiently to provide means of 

6 detection and requiring shutdown for repairs.  

7 CHAIRM-N JENSCH: Large enough to permit detection? 

I I suppose if you have a twenty-a-gallon-a-second flush, you' 

9 can detect that pretty well. is that the kind of a.leak you 

10 are talkin. about? 

. .. -CCARY. I'd like to make a correction. It is 

12 to permitetection, n6t to preven* detectiono 

13 CHAIRN JESCH: I say, how large the leak is. If 

14 you have twenty gallons a second flushing outcf youz piping, 

15 you can detect that. 'is it that kind?.  

16 . MCCARY: x would respond that the leaks are much 

07 saller than that magnitude'. They are generally sufficiently 

18 small:hat It takes a considerable period of time before there 

19 is • ufficient escape of reactor coolant to permit it.  

20 DR.kGEYHR: D. MCary, is there any reference that 

21 Wou can give us that reports your experience with piping? 

22 MR. DMCCARY: we can if we review our records.  

23 DR. GEYER It might be helpful to have that infor

24 mation. Thank you, 
Ii 

25 ,CH .R MN JENSCH: All this in-service inspection of 

i
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3M:4 I both the vessel and the piping, in case there is any doubt abo4 

2 the codes for construction'and installation of the vessel or thi 

3 piping, you have the assurance you get from in-service inspec

4 tion during operation; is that right? 

5 M. DMCCARYt That s cotrect.  

6 CUAInN JENSCH: And you insist on in-service 

7 inspection, is that right? 

8 . MCCARY: yese we require it.  

8 CIiR N JENSCH: Do we infer from that, you are not 

10 too satisfied with the codes for construction and insulation,.  

1, b -t you want "the in-service inspection to give you the 

02 assurance you need? 

13 MR. mCCARY: NO. I think Id like to restate my 

14 earlier position, that we feel that the initial quality as o: 

is obtained by the appliait of the current practices and code 

16 requirements. is indeed satisfactory and acceptable.  

17 But we" also like to: advise.. that the components are 

is subjected to a rather wide spectrum :of coAditions, particularly 

19 during transients. It is under these, conditions that we feel 

20 that it is, essential to: moni or thiM. initial quality on a 

and 21 timely basis.  

22 

23 

24F
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I R. BRIGGS: 4r. ,1accary, is my 'recollection right 

2 that there is a statement in Section I of the Code that this 

3 code represents the minimum requirement for inspection and that 

4 it is not intended to -- and these words aren't quite in the 

5 Code. Itwould not discourage the operator from engaging in 

6 further' inspection? 

7 MR. MACCARY:; That is correct.  

8. CHAIR4A JENSCH: Is it also right that in general 

9 the codes indicate that they consider these to be minimu re

10 quirements, and that there is no discouragement of raising the 

ii standards on the part of manufacturers? 

12 IMR' MACCARY:. Yes, that is correct, also.  

13 DM. BRIGG;S:. In looking at this list of vessels and 

14 the times, it is certainly impressive that the total vessel 

15 operating time has been over 3.5 million hours, or approximately 

16 400 vessel years. How should we assign significance to these 

17 numbers? In other ,words, what assurance does this total give 

is us that any one of these vessels would operate for thirty years 

19 without failure?.  

20 MR. NACCARY: In ,responding to the Bard,'s question, 

21 it was our in t'ent here to indicate principally that we do have 

22 some operating experience with nuclear vessels., I must agree 

23 that the extent of the statistics perhaps is not of sufficient 

24 influence to draw any furthdr conclusions. But we do have some 

25 operating experience which allows us to at least draw some
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confidence in the adequacy of the construction and a design 

2 of vessels to serve their intended functions.  

3 ,MR. BRIGGS: And there .not many of these Vessels 

4 that have operated over periods of one to, I suppose, ..five.  

5 years. Could one conclude, then, that the probability;'of a 

6 nuclear vessel operating for as long as five years without 

7 failure is high? 

8 MR. NACCARY: Are you referring to high with respect 

s to similar vessels under similar conditions? I didn't clearly 

to understand your question.  

11 M. BRIGGS: *:4ny of these vessels have operated 

2 .,for five years or,Imore withou t failure. Is this a reasonable 

13 statistica. indicition that:one can expect vessels designed 

14 as these hAle been and ope"ated as they have been, manufacture 

15 as they have been manufactured, would operate for five years 

16 without much concern for' failure? 

17 . !ACCARY: My answer would be yes.  

M8 .R. BRIGGS: Youi mentioned that four of these 

19 vessels had received inspect ion As. I understood t, tshe 

20 ispctin. t6t, is requitred- by Secion 11 of the Code, that 

21 is. The Yankee Roe reacLor vessel is shown to have operated 

22 78,000 hours. This comes during the end of the ten-year 

23 -inspection.  

g4 Are you acquainted with the in-service inspection 

25 that was performed on the Yankee Rowe vessel? 

MR. MACCARY: Yes. We do have knowledge of the in-
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spection since it has been reported to the Atomic Energy 

2 Commission.  

3 MR. BRIGGS: Is it your understanding that it satis

4 fed all requirements of Section I1 of the Code? 

ofMR. hAoCCARY: Itsatisfied the requirementsto the 

6 oeeno the dgre of examinations which were conduc'ted 

7 in accordance with the requirements of the Code. We recognize4 

8 that the plants, earlier plants, were not necessarily designed 

with the inet of providing the degree of accessibility 

io normally applied to current design plants.  

11 Therefore, we are aware that certain areas of these 

12 components are not accessible to the examinations required by 

13 the Code.  

14 MR. BRIGGS: This was my impression, also,.- I believe 

is the Southwest Research Institult es' report on the inspection: of 

16 the Yankee Rowe vessel indicated that the only inspection of 

17 the reactor vessel that had taken pAaci was of the flange to 

is vessel weld, and that this was conducted from the surface of 

19 the flange. The top head was inspected but, as I believe the 

20 report. indicated, essenthaty no vo1umtric inspection of the 

21 bulk of the reator vessel.' .  

22 DM. MCCARY: I believe the report you reference is 

23 correct. I also have some additional data'which I Just. com

24 piled prior to my leaving the office. I have some indications 

25 here that in 1970, twenty were ultrasonically examined atithe
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Yankee Rowe plant.  

2 MR. BRIGGS: On the reactor vessel or other piping 

and the vessel? 

4i MR.. MACCARY: I do not have the details exactly of 

at ispection.  

MR. BRIGGS;:.,, -The Shipping Port reactor has been in 

7 operation for the 1ongest, time. Do you haVe any idea of 

a inspections that mighi have been made of that reactor vessel? 

SMR. iACCAXY: 1o, I do n6t.  

10 MR. BRIGGS:t+ Hab any attempt been made in any of 

these inspections to "foLow the ptrogress of known indications 

12 of flaws-in the vessel that were obtained during manufacturing 

13 
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MR. MACCARY: To my knowledge, we have no such 

2 information as yet.  

3 MR. BRIGGS: And out of this list of 32, I believe 

it is, plants with 31 reactor vessels, a large number of 

steam generators are pressurizers. Is it right that you do 

;not know of any programs that have been undertaken to follow 6 

the behavior of flaws in the vessel by in-service inspection? 
7 

MR. MACCARY: Other than those which have received 

some degree of in-Service examination, since this initial 

examination is currently performed in conformance with the 10.  

procedures of the Code would provide a base line for the "'11 

12 subsequent examination results.  

CHAIRMAN JENSCH: Is there any program in this 

14 regard? 

MR. MACCARY: ft is our intent to review the 
15 

results of subsequent examinations and compare them with 16 

those that.have been performed. This is a function that we, 17 
indeed, carry on for all plants.  

186, 

MR.-BRIGGS: 'But I see many vessels here that have 
19 

op~erated -.for periods of two years to more than ten years 
20 

t an g ~ie ,Shipping ort vessel, more than ten years where 
21 

there seems to be noinformation at all on what the status 
22 

of the vessel is, whether they have flaws that have grown 
23 

in them or just what the situation is. Some of them seem 

to have been in vessels that may no longer be in operation, 
25
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reactors that are no longer in operation. Has any attempt 

2 been made to do tests on those vessels that will no longer 

be used in order to find out how they survive their life as 

4 reactor vessels? 

5 MR. MACCARY: I can cite one example. I have some 

6 data available -- and that is the PM-2A. This vessel was 

retired from service and was subjected to extensive testing 

in order to evaluate not only the structural integrity and 

the conditions but also the influence and effects of 

i0 irradiation of brittlement.  

i MR. BRIGGS: Are the results of that study reported? 

12 MR. MACCARY: Yes, they are.  

13 MR. BRIGGS: Could you cite the report number, 

14 please.  

15 MR. MACCARY: WAPD-TM--64O.  

16 MR. BRIGGS.: -While we are talking about inspection, 

17 the Board has expressed concern about the words that were 

18 usedln the technical specifications concernina the inspection 

19 of the Indian Point 2 reactor. The words, at least one 

20, interpretation of e words being that the inspections of the 

21 ireactor vessel will be carried out- provided somebody 

22 develops the equipment to do it. We have received assurances 

23 from the Applicant and the Staff that work is going on 

24 towards bvelopment of the inspection equipment and as I 

25 understand it, that the inspection of Indian Point 2 reactor
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I vessel will be made to conform to the Code. In most cases 
2 let's put it in some cases the Code permits the Lspection 

3 to be made at the end of the inspection period, which is 

4 ten years , but there are two or three places in the technical 

5" "sped fication and these are, I"believe, code requiremets 

6 ..where some of the inspection will be done at the end oft 

7 about three years of operation. The Staff says it will 

8 review the inspection program at the end of five years.' 

9 Are we to have co'mplete assurance that the inspectics 

10 that are proposed for the end of three years will actually 

11 be done and will be done thoroughly? 

12 MR. MACCARY: This is a requirement of the Division 

13 of Reactor Standards technical specification and we, indeed, 

14 understand that to.be -the case, that we will have a report 

15 of the initial examinations that will be completed at the 

16 three and a third year interval, which will provide a basis 

17 for the development of the remaining program for the 

18 inspection interval.  

19 MR. BRIGGS: And the words that these inspections 

20 are predicated on e d o'ent of-equipment, this just 

21 means to Staff that equipment is going to have to be 
2 developed in order to do these inspections, that the equip

23 ment will be developed and the inspections will be performed 

? or that the Indian Point 2 plant will have problems with the 

25 Staff. Is that right?
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1 MR. MACCARY: That is correct.  

2 CHAIRMAN JENSCH: Let me just ask Mr. Maccary a 

further question. You have been here and heard Mr. Dressel, 

4 is that correct, testify about some three indications or 

.. ..fiaws that they found. In line with the inquiry from Mr.  

6 Briggs, will you develop some sort of a procedure to see what 

7 happens to those three indications or flaws as time goes on.  

8 if this plant is operated? 

9 MR. MACCARY: Yes. The practice that the Division 

10 of Reactor Standards has currently adopted is to compile, 

11 what. we refer to as the base line examinations and these will 

12 be, the basis upon which we will evaluate the results of 

13 subsequent examiiations.  

14 .'CHAIRMAN JENSCH:: Maybe -ily terms aren' t correct, 

15 but will you go over to that vessel and mark it with a red 

16 X or tie a string to it where the flaws are and follow it 

end 17 every time someone makes an inspection of it from then on? 

19 
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MR. MACCARY: Yes, we will do it to this extent.  

a We were advised of the locations of the flaws in the vessel.  

3 We will evaluate the significance of these flaws as they affect 

4 safety. We will request that where these are examined that 

5 they be reported to the extent to which they appear to have 

6 been subjected to changes in their"indic ations. lie w il again 

7 reqire an 'evaluation at that time and the basis, of course, 

8 is to.proode a comparison and to detect if there are.any 

9 changes occurring during that interval between inspections.  

i0 'M NAAN JENSC: On this tabalation of nuclear 

pressure vessels operationservice statistics, do you:have any 

i2 ready staistics on what percentage of time these plants were 

13 in operati6n and'what percentage of time they were out of 

14 operation? Maybe r I can calculate it, but -

15 MR. HACCARY: Nb, 'I don't think this chart will pro

16 vide that Information, We principally sum the actual oper6tin 

17 hours in order to get the service experience rather than the 

18 age of the vessel.  

19 ClUAIRMA JENSCH: Yes,' I understand. But I was won

20 aing soe fthese indicte pffhd, less than 50 per.,-cent 

21 o6f the time were these plants in operation. Is that approxi

22 mately correctly? 

23 MR. MACCARY: There may be some. It could be as high 

24 as that. le have not compiled that information.  

25 CHAIIAN JENSCl: And most of them are lower than.
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t 50 per cent. Is that correct? 

2 MR. MACCARY: I really do not have that informatlon.  

3 CHAIRA JENSCH:: That can be calculated, I guess, 

4 8,000 hours a year, 8800 hours a year.  

5' . . Just one further item. The Staff counsel, Dr. Geyer 

e asked- i0r a report on pipe failure records. At your convenien, 

7 will you be able to supply that record to"the Board? 

e NR. KA AN: I made a note of that, N. Chairman.  

9 CHA2(IRWNJENSCH: Very well.  

go Let =e ask Mr. Dressel just a question, if I may.  

,1 Youheard the incuiry by' mr. Briggs about the.code, 

12' did you? And that codes aken't intended to discourage improve.  

13 ment over the standards set by the codes, for instance, as to 

14 flaws or metallic quality. Did you hear those? 

15 MR. DgESSEL: Yes, sir.  

16 C...A. JENSCI- -What has Westinghouse done over 

17 and above the standards of the codes to reflect better quality 

18 than the codes would provide? 

19 MR. DRESSEL: 'In the instance of the ultrasonic in

20 spection, a much grealter de'gree. .of.,floi of coverage'was pro

21' vided on the materials than it was required by the,.code. A 

22 100 per cent of the materials were Investigated ultrasonically 

23 In addition to this, we know that the indications 

? that are present in the material are well below code ac'ceptanc 

25 standards. We know this.
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CHAIRMAN JENSCH: What does the code permit 'as to 

ultrasonic testing? What percentage of vessel need .be covered' 

MR. DRESSEL: At that particular time, I tVuink that 

t he 9-inch grid pattern was used, which meant -- I can't give 

you a percentage of the area that it would involve, but con

servatively, it was somewhat, less than 100 per cent of the 

volume to be inspected.  

CHAI N JENSCH: And you weren't satisfied with 

that limited coverage as provided by the code and you did more.  

.Is. that correct? 

14R. DRESSEL: The designing engineering group wasn't 

satisfied with it. That's correct..- , 

CHAIRMAN JENSCHl: Were there any other instances , 

where you weren't satisfidd with, the code and did more In the 

constructi of the pressure vessel? Do you know?.  

4R. DRESSEL: Yes. I think our engineering staff 

s;hould be isked to respond to this. There are other areas 

ihat I knoi of." right. For example, the ultrasonic inspection 

.of clad. :The cladding of 'this vess was tested for bond .to 

the base 6:, ch wanot at t :. time a total bond.  

CHAl1AN" JENSCH: laybe I am not having an understand

ing of the vessel and so forth, but I wonder if you could tell 

me something about what, while there is a different type of 

reactor involved, maybe th. kind of construction is the same, 

but what has Westinghouse done to make the pressure vessel for
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Indian Point 2 better than those discovered down at Oyster 

Creek? 

MR. WIESEMANN: I think the Oyster Creek problem was 

one which Involved a feature in the vessel which we do not 

have in the design of our vessels. So it's a little:,difficult 

to answer your question in that respect. We have addressed 

this general question, however, Mr. Jensch, in several ways, 

and one of the reasons why I had asked for some time to look 

up .the code reference was hot that I did not know the refer

ence tq he p code, for example, but I wanted to find 

outi n the afety analysis report we had identified, what 

we had required because 'did require additional things to 

be done not only on the vessel but also on the piping. As a 

matter of fcts; in the FSAR in Chapter 4, Section 4.5, which 

starts on page 4.5-1, there is a description of the reactor 

coolant system injection and in that section there are the 

areas, the principal areas of difference are listed. It also, 

in answer to a question, I believe it was asked by Dr. Briggs, 

wgY back in, let's see, I have a transcript reference, the 

question was' a1ed in tasip 68 e gave a 'ito h 

quality assurance requirements beyond the code requirements 

which were based on the differences from the 1965 edition of 

the code which was applicable to the Indian Point vessel and 

they are fairly specific.  

Also, in answer, in response to a question by the,
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I Staff which was Question 4.5-1, which is included in one of 

2 the amendments to the safety analysis report, there is-a dis

3 cussion of how the initial i requirements imposed upon the de

4 sign and fabrication of the reactor coolant piping brought the 

5 basic standard to be 31.1 code, that Mr. Karman referred :to, 

6 to essentiaIy thd st.ak.!d that is included in D-31-7, CWass 

7 1, ( Ode for nucle5 piping which, I believe, ,is essentially 

8 the piping c6de which ;is now incorporated in the ASNE mechan

9 ical compodents code, which Mr. Naccary was referring to as 

being essentially c.onsistent with the requirements for reactor 

vessels.  
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D3Rtl I And to go beyond that, there is quite a bit of detail 

2 given in these references that I have given you and if you have 

3 some questions, after you have had a chance to look at these I 

.4 think we would be happy to address those.  

5 CFIAiMN JENSCH: Thank you. 1 think 'it is well to 

6 note wherein the manufacturer, the constructor, has done- more 

7 than the code has required; but at the same time I hope that 

8 we don't get too many answers, "Well, these were all done 

9 according to the code" because x think we are finding many, 

10 many times that even the constructors believe they should go 

1i beyond the code and I would infer that the codes are inadequate 

12 because even the manufacturing went beyond it.  

3will you proceed.  

14 MRo TfOSTEN: I might note for the record, mro 

'I5 charhn, that the answer to the Board's question to which ur.  
16 Wieseman was referrinqwhich is a question askedon 1~rch 

17 24, 1971, was introduced into evidehce at transcript page 887.  

i8 CWAIRm1mN JENSCH: Thank you. Will you proceed, pleaso 

19 M4R. IUUM: Me are ready, mD,*; chairman,.  

20 so m accary, would you please respond to the Board's 

21 inquiry with respect to a discussion on burst stresses and 

22 pressures? 

23 MR. MCCARY: In presenting the burst pressures. with 

24 respect to the Indian Point 2 reactor vessel, we must state 

25 that our calculations were based on the use of the minimum
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D3Rt2 I specification properties of the materials. These minimum 

2 properties, of course, are defined and specified in the 

3 applicable instruction code. We also note that in practice, 

4 and thi.sis 1 indeed the case with the Indian point 2 vessel, 

5 the actual strength properties of the materials used in:the 

6 construction of the vessel average slightly higher than the 

7 minimum specification values. When we compared our calcula

8 tions for the burst pressures and made an appropriate adjust

9 ment for the actual values o£ the strength properties, "we 

to arrived at pretty much the same values as specified by 

11 westinghouse.  

02 In other words, we find that by adjusting the 

13 properties, roughly, on an average of five to ten per cent, 

14 we raised the burst pressure from our specified 7,455 to 

15 approximately 8,000.  

16 CM IRMN JWSCr: Will you proceed.  

17 MR. iKUt: mr.. DPccary. the Board asked a question 

18 with respect to the ductile'conditions under which ,tpe reactor 

19 vessel will be operated cd :the temperatures of the vessel 

20 material. Could you pieaseirefer to that? 

21 MR. XACCARYv in, our review of the operating con-.  

22 ditionS under which the Indian point 2 reactor vessel would 

23 be subjected, we, of course, recognized that the reactor vessel 

24 particularly, the temperatures approached those conditions 

2 which may be within the proximity of the Battelle regime of



D3Rt3

I the material properties.  

2 However, as we have indicated in our report, we have 

3 applied the ABC fracture toughness requirements to the Indian 

4. point reactor vessel in which we have assured ourselves that 

5 the operations in this regime will have sufficient margain 

6 above the brittles properties and in arriving at a minimum 

7 operating pressure, we have defined the lowest pressurization 

8 temperature which can be applied when the vessel is subjected 

9 to pressurization, to full pressurization for operation, 

10 To give you an indication of the margin that we have 

11 from the Battelle regime to what we believe is the ductile 

12 behavior regime, I will cite two figures. one, the maximum 

13 nil ductility transition temperature of any of the materials 

14 4 the reactor vessel is 20 degrees Fahrenheit. In order to 

15 permit operation by pressurization, we will require that the 

16 melt temperature bell.200 degrees here. This provides a safety 

17 margin from an operational standpoint.  

18 in addition, the Board has requested discussion on 

-19 the causes of nil ductility temperature in steel, the nil 

20 ductility temperatue steel and why does radiation cause 

2! this temper'ature to change, w can only respond to this ques

22 tion in a very general way. We recognize that from the safety 

23 standpoint, the AEC is principally interested in understanding 

24 the actual properties that the materials may have during their 

25 operating periods.
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with respect to -the question of nil ductility, 

2 transitions in steeel, this!# of course, is a characteristic 

3 property not unlike other physical properties of materials.  

4 1 havEi  not explored the fundamental bases and the reasons 

5 for such properties, but we. have principally addressed our

6 selves to the fact that we knob the actual measured properties 

7 of these materials in the Battelle condition and it is with 

8 this knowledge that we endeavor to assign margins for opera

9 tions above this regime.  

10 There is further discussion required on why does.  
radiation cause this temperature to change. we can only state 

12 that Battelle non ductile behavior occurs gradually, which 

13 changes the temperature from a cleavage fracture along 

14 crystallographic boundaries to ductile rupture which lasted 

is the formation. A discussion of the theories is beyond our 

16 level of competence-, ,.-have reviewed these in the literature.  

17 These are, indeed, much more complex fields than it was neces

i8 sary foZ the AEC to review0 

19 We restrict ourselves principally to understanding 

20 that we have margins of ..safety. above the measured properties 

end 21 of the material..  

22 
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25
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1 There is one additional question for 'which we can 
2 provide some response and that is to indicate with what 

3 certainty we know that the change found in the surveillance 
4 specimens will be duplicated in the thick wall of the reactor 

5 vessel, We recognize that all reactor vessels are required 
6 by the AEC to have a material surveillance program. As part 

7 of this program, materials that are directly obtained from 
8 the reactors that are introduced in the form of test 

9 specimens in a reactor vessel at locations within capsules 

10 to provide an acceleration of the effects of irradiation.  

11 The capsules, in each instance, are located closer to the core 

19 region of the reactor vessel in the vessel wall, When the 
13 capsules are withdrawn periodically, and the tests are 
14 conducted to measure the changes in the fracture toughness 

15 properties, we then have a condition of what the reactor 
16 vessel wall may experience much later in service life. And 

17 this gives us the assurance that if we discern considerable 

is changes i. the test specimens, that we can, indeed, correct 

19 and adjust the operating limitations to provide adequate 
20 ductility and toughness for the continuance of the operation 

21 of the reactor vessel.  

22 CHAIRMAN JENSCH: Those specimens aren't subjected 

23 to any stress, are they? 

24 MR. MACCARY: No, they are not.  

25 CHAIRMAN JENSCH: Does that give you a fair test?
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MR. MACCARY: Yes. To review this very question, 

2 and we have found that stress radiation has no greater effect 

3 on steel inbrittlement than radiation alone.  

4 . MR. BRIGGS: Has the AEC reviewed these questions 

5 thoroughly, and provided a report that describes the basis 

6 for the considerations that they use in deciding that the 

7 mode of vessel operation is a safe one? In other words, is 

there a report that the AEC has prepared that describes this? 

9 MR. MACCARY: Only our Staff evaluation, which has 

10 been submitted to the Division of Reactor Licensing and to 

11 the Environment Committee on Reactor Safeguards.  

i2. MR. BRIGGS: This is in the Staff safety analysis 

O 13 at this point?'.[ 

14 MR. MACCARY: Safet! analysis.  

15 . MR. BRIGGS: But this in no way tells what 

16 experiments had been run and how thoroughly the information 

17 Of the materials typical of those used in the Indian Point 

18 2 vessel are known. Is that correct? 

19 MR. MACCARY: We have not prepared a report 

20 addressing this general proble6 area. We have reviewed 

21 extensively all the available literature that is made 

22 available to us in our development of our AEC criteria.  

O 23 MR. BRIGGS: Is there much information available on 

24 the difference in effects thatmight be observed on heavy 

25 sections as opposed to small sections that are normally used



in the test? 

MR. MACCARY: Yes. we have reviewed a considerable, 

3 number of reports addressing this very question. We are also 
4 

following very closely the AEC efforts with respect to the 

heavy section steel technolgy program, which addresses many 

6 of these questions and we continue to pursue the development 

in this area.  

8 MR. BRIGGS: Are there differences between the 

9 ..results that one obtains with heavy specimens and with small 

10 specimens with respect to the effects of radiation on the -

11 MR. MACCARY: Yes, there are.  

12 MR. BRIGGS: What kinds of differences are they and 

13 what direction do they go? 

14 MR. MACCARY:* One principal difference that.is of 

15 immediate interest is, of course, that as the section 

-16 thickness is increased in size, the degree of inbrittlement is 

17 indeed related tothe cross sectional area. A gradient can, 

18 indeed, be developed in the wall thickness which relates to 

19 the different degrees of inbrittlement. We know, for 

20 example, that the. inner:wall will be much more inbrittle 

21 than theouter wall section of the vessel.  

22 MR. BRIGGS: If you were given exposure, is a thick 

23 section more brittle or is a thin section more brittle? 

24 MR. MACCARY: A thin. section is more brittle.  

25 MR. BRIGGS: And is this because the thin section
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I receives a great total dose or is it something that -- in other 

2 words, does a thick section receive the same dose as the, thin 

3 section on one wall and there is a gradient? Is that the 

p 4 effect that you are talking about? 

5 MR. MACCARY: Yes. The effect is extenuation through 

6 the wall.  

7 MR. BRIGGS: Is there a particular report that you 

8 use as a basis for many of your considerations, not necessarily 

9 an AEC Staff report but a particular report that describes 

end 10 the effects? 
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MR. MACCARY: Yes:. I think I can cite one report 

2 which I have a copy of and which) perhaps, provides a very 

3 comprehensive summary of tese particular questions andl that 

4 is.a report prepared by the ayo Research Laboratozy,, Washing

5 ton, D.C., titled, "Nutra Irradiation Embrittlement of Reactor 

6 Pressure Vessel Steels." it's authored by L. E. Steeleb and 

7 has been published 'as an atomic energy review, Volume 7, No., 2 

a as part of a presentation at the International Atomic Energy 

s Agency in Vienna, 1969.  

10 DR. GEYER: Mr. Maccary, you say that the standards 

I, set by the AEC requires that the 'essel not be closer than 

12 200 degrees of its nil ductility temperature. Under normal 

13 operating conditions, how close is it to nil ductility temper

14 ature? 

15 MACCARY: 530, based on operating temperature of 

16 50 degrees.  

17 DR. GETER: When does it approach tble 200 level, 

18 under what conditions? 

19 M. ACCARY: We find a limitation that the approach 

20 tosthe 20 mut Ie! reached-when the pressure within the 

21 system is 25 per cent of the designed pressure., 

22 DR. GEYER: So the pressure on the system is actuall 

23 very much.lower than design pressure when it approaches. its 

nil ductility to the 200 margin? 

25 MR MACCARY: That, correct.
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SDR. GEYER: Thank you, sir.  

CHAIRMAN JENSCH: Will you proceed? 2 

MR. KARMN: Mr. Chairman, at this time I would like 

Mr. Kniel to respond to the question posed by the Board with 
4 

respect to a failure of the vessel and consequences of such 

reaction. Mr. Kniel.  
6 

DM. KNIEL: Yes. The consequences of the failure of 7 

the pressure vessel from the standpoint of the release of 

9 reactor coolant at the pressure and temperature of the opera

10 ting conditions have been discussed and our responses to simi

lar questions raised by the Board at the hearing session dated 

2 z4arch 24, 1971, reported in the transcript at pages 683 to 684s, 

13 and I will response was dated July 8, 1971. Also, certain 

14 questions were raised by the Citizens Committee for the Pro

Is tection of the Environment, Question A-44; and our response 

dated January 11, 1971.  

17 In these responses wie indicated that protection for 

18 the containment against the highly unlikely failure of the 

1i9 reactor vessel by a longitudinal splitting or by various modes 

20 of circumferential tracking had been provided by surrounding 

21 the reactor vessel and other components of the primary system 

22 with concrete shielding. The purpose of that shielding is two

23 fold. First, to provide protection against the jet forces 

24 produced by the impingement of the high pressure fluids on the 

25 construction of the components inside its containment, and,
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secondjto.- provide vr- dection against potential missiles which 

2 might be generated-from constructural failure "bf componentsi.  

3 Our conclusion to these elements is discussed in the safety 

4 evaluation dated December 16, 1970, on page 36.  

5 The Staff's position on a core meltdown has been', 

6 stated in our response to a question raised by the Citizens 

7 Committee for the Protection of the Environment, the question 

1-2 response dated May 12, 1971. In this response, we stated 

that core meltdown must be shown to be of such loi likelihood 

10 that specific safeguards to cope with this condition are not 
11 required. We would not recommend licensing a .man if we 

12 thought melting of substantial or all of the core could occur.  

13 We recognize the desirability of having a basic understanding 

14 of the potential core meltdown accident.  

is However, we conclude that the best assurance of 

16 public safety is to prevent core meltdown from taking place.  

17 We have not identified a specific mechanistic model which 

would describe the likely consequences of, he complete core 

19 meltdown and we do not conduct our evaluation on this basis.  
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14R. KNIEL: The most recent Commission's study on, 

2 core meltdown was conducted at the Battelle Columbus Labora-. " 

3 tories. A final report on this study was published in July 

1971 as 341 1910 entitled, "An Evaluation of the Applicability 

of Existing Data to the Analytidal Description of a Nuclear, 

6 Reactor Accident, r Noltr " E dat 

MR. BRIGGS: The Board understands the staff of' the 

** Applicant and i suppose the ACRS considered that a' 

core meltdown is incredible. However, possibly for purposes 

10 ,.- of discussion I happen to se a news broadcast this morning 

in which it was repdrted that the '.Nainot Line was up for 

sale and one piece of it had. been purchased. It was pointed 

13 out that this Maginot Line was built at the cost of one 

14' billion dollars back in the Thirties, and it was intended to 

prevent the invasion of France by German troops, and that 

16 somehow or other it failed because the factor had been over

37 looked that one could go arund it.  

18 When I read the statements concerning the measures 

19 that had been provided to protect against the splitting of the 

20 reactor vessel longitudinatlk or circumferentially, somehow 

21 1 have to ask why has ' the consideration been so limited? Why 

22 has not the fate of the fuel elements been considered- also, 

23 if;: one looks ht measures that ought to be provided against the 

24 splitting of the reactor vessel? I find no arguments as to 

25 why one should consider only the movement of the vessel and
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I the prevention of missiles coming in contact with the contain

2 ment, and that sort of thing.  

3 So it seems to me that one must ask, if a reactor 

4 vessel failure must be considered .at all, then.what is the 

5 fate of the fuel elements following such a failure? Has the 

6 Staff looked at all at what would be the state'of the core if 

7 there were a longitudinal or circumferential rupture of the 

.8 reactor vessel? 

R. N KNIEL: To answer that last part of your questio 

10 directly, no, we have not, but I would like to commenton the 

11 opening ponrt of the question regarding the liaginot Line. I 

12 think,. ho.wever'., unfortunately the history of the 'Maginot Line, 

13 we have several HagLnot Lines here, or hopefully better than 

14 that. Our first front, so to speak, is in proper design of 

15 the plant so that it won't:.. Our second front is in the 

16 quality assurance and construction so that the primary system 

17 won't fail. Our third front, if you will, is the in-service 

18 inspection'that is required to maintain that.  

19 G6ing on down, we have the emergency core cooling 

20 system' which Is deslgned to accommodite the failure; that 

21 despite all the efforts we discussed just now to prevent this 

22 failure, and the emergency core cooling system on the basis of 

23 the very worst kind of conceivable failure.  

2.4 So I believe we have certainly a number of defenses 

25 other than the single line, which was the undoing in the case
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I you referenced. I think our situation is significantly better 

2 MR. BRIGGS: That'S fine. Should one say that the 

3 measures that have been pr6vided against failure of the.' 

4 reactor vessel should be essentially disregarded, they 'are 

5 unnecessary, there was no teason for putting them in? 

6 11R. KNIEL: Well. the ACRS has concluded that these 

7 wasures are desirable particularly in plants that are in 

a higher population areas, The Staff approach, the historical 

9 Staff approach on providing protection to the public has been 

10 a concern with maintaining a radiation barrier so that in. th, e 

11 event of "a release of some type, the radiation is contained.  

12 The principal reason for providing the extra missile 

13 shielding around the vessel was to maintain the protection 

14 provided by the containment. Even in the event of certain 

15 failures that could occur ihat wouldn't necessarily affect 

16 the fuel or the core, Acettan kinds of missiles that ..might be 

17 released as a result of certain failures. So that it is. a 

Is step forward of maintaining the integrity of the containment.  

19 ie feel that the emergency' core cooling system does provide 

20 adequateiy for maintiningithe coe ijn the eventof a primary 

21 system failure.  

-22 M.R BRIGGS: I guess we are sort of back at the.  

23 question again. It seems desirable to provide these measures 

24 of protectionh iti theeven6t that the.reactor"ves-sel should 

25 fail. Should I infer from your answer that you believe ithe



L-u4 !3982 

emergency core cooling system has a very high probability of 

2 cooling the core in the event of a reactor vessel failure? 

3 MR. KNIEL: I think that's correct.  

4 MR. BRIGGS: I took some time to look at the trans

5 ript from the construction permit hearings. If I recallf

6 correct-ly, in that transcript there was discussion on the 
7 failure of the reactor vessel, and it was .ndicated that the 

S measures that had been provided would permit the circumferen

9 tial failure of the reactor".vessel below the nozzles, that, 

t0 this then would propel the. upper part of the reactor vessel., 

11 upward a few feet, At would, in my view of the discussion 

12 pretty much destroy the pioes or at least seriously damage 

13 the pipes that are connected to the reactor vessel so .there is 

14 n o obvious connection of those pipes to the lower half of the 

15 vessel.  

16 Under trese cicumstances, could one conceive of 

17 the emergency core cooling system providing cooling for the 

IS core?.  

19 MR. K I I don't think we can provide, any 'assur

20 ancethat it would provide; cOoling •for the core under those 

21 circumstances.  

22 MR. BRIGGS: Is it generally agreed that if the'.  

23, core were not cooled and were to melt down, that over'.a period 

?A of time it is highly likely that the containment vessel would 

2 be penetrated by melting down through the bottom of the vessel?
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AR. IQIIEL: I don't know whether there is any 

general agreement on that. But I think there is general agree 

ment on the fact that it is extremely difficult to get a 

mechanistic model involving a core meltdown. Just what the 

sequence of events would be and what the consequences of those 

events would be, I think, has been shown'tob-*b-66a difficult 

problem, especially in terms of providing an answer that 

could stand against ad extensive questioning kind of attacks 

such as we have seen here :in the last few weeks.
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CHAIRMAN JENSCH: What is your view as to agreement 

or not? 

3 MR. KNIEL- What is my view with respect to what? 
4 

CHAIRMAN JENSCH: Meltdown in the containment.  

5 MR. KNIEL: My personal feeling is that there is 

6 no real way of knowing 'just what would happen in a core melt

7 down. I have no strong feelings one way or another. I don't 

S think it is at all clear that you would result in an un

.9 dontrolled situation. I don't think it is clear that you 

wouldn't.  

1i I think the AEC has sponsored some additional work 

12 in this area. Conclusions of that work is as reported in the 

13 report that I mentioned, the BMI report.  

14 I think that work has demonstrated again the -- that 

15 is the report of the Advisory Task Force on power reactor 

16 emergency cooling, which was held -- I guess, in '66 or '67; 

17 that there were no.? simple mechanistic models that you can.  

1 rely on that would really tell you what the sequence of' 
19 events was and providei you with any kind of real answers and 

20 to how much of a problem yo" have, 

21 MR. BRIGGS: So the conclusion you reach is that 

22 there is some possibility that the containment would not be 

23 breached, but there is also -- I will put it this way. It 

?A may not be your words. There is a high degree of probkability 

25 that the containment would be breached, is that not a
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1 conclusion of the Ergen Task Force and the Battelle report, 

2 also, if one reads it? 

3 MR. KNIEL: I don't know if they tried to reach 

4 those kinds of conclusions. I think they looked at the over

5 all potential that might exist. I think in terms of the 

6 potential, there is certainly a significant potential that the 

7 containment would be breached. But how you relate that to 

8 probabilities, -I think, is a difficult question to answer 

9 because of ihe lack of r eally being able to come up with any 

10. mechan:istic model where you would have any confidence in it., 

it MR. BRIGGS: That may be a better way of putting 

12 it. There is a high potential for the containment to be.' 

13 breached if there is a meltdown of the core. So as the AEC's 

14 position on the meltdown is what, concerning the core'melt

15 down and concerning the integrity of the reactor vessel? 

16 MR. KNIEL: ,Our position is that the specific 

17 safeguards to cbpe: with this condition are not required.  

18 CAiMN JEMSCH;, We were considering, this is a 

19 convenient time.,torecess. *,Do you have anything? 

20 :MR. TROSTEN: I want to make a brief statement 

21 concerning Mr. Kniel's answer.  

22 CHAIRMAN JENSCH: We will recess in a few minutes.  

23 There is no smoking in this room either during the hearing or 

24 in the recess. It is a low ceiling and it makes it worse 

25 for thelower ceiling.



1Will you proceed.  

2 MR. TROSTEN: I think it is worthwhile noting in 

3 connection with Mr. Kniel's answer to Mr. Briggs' question, 

4 that the subject of core meltdown and vessel failure has 

5 been the subject of a number of questions addressed to the 

6 Applicant in this proceeding. The Applicant was asked several 

7 questions in January and March of this year by the Board'.  

8 which were responded to, and we were also asked a number of 

9 questions by the Citizens' Committee for the Protection of 

to the Environment on this general subject, answers to which were 

11 provided to the Board. I think it is worthwhile noting that 

12 it is Applicant's position that we are not required by the 

13 Commission's regulations or by the Commission's consistent 

14 regulatory practice, to design against the consequences of 

15 reactor vessel failure or core meltdown. I feel that I want 

16 to make that observation in connection with the response 

17 that Mr. Kniel made6.  

-..MR. BRIGGS:" Mr. Trosten, is this a little bit like 

19 the pressure vessel code and the:inspection code, that isa 

20 minimum requirment that there is no intent lodiscourage 

21 the Applicant for providing such measures if he wishes? 

22 MR. TROSTEN: Let me put it this way, Mr. Briggs.  

2CHAIRAN JENSCH: Try and answer yes or no, if you 

25M.TOTN will, first.di.on'tthinkitis......likethe 

25 MR. TROSTEN: I don't think it is quite like the

EWm3 3986
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pressure vessel code situation, I would say, Mr. Chairman. I 

2 would say we are dealing in a case here where judgment has 

3 been made by the Commission which is reflected in its 

4 regulations and its general design criteria, and which is 

5 reflected in the consistent practice of the Commission' and 

6 Advisory Committee on Reactor Safeguards, that as a result of 

7 the extremely stringent measures which are required to be 

8 applied to the reactor for pressure vessel and the emergency 

9 core cooling system, that applicants are not required to 

10 design against the consequences of a failure of the reactor, 

11 pressure vessel or against the consequences of core meltdown.  

12 Mr. Kniel has, it seems to me, adequately described 

13 some of the rationale behind this. All I was trying to do, 

14 Mr. Briggs, was to describe just exactly what the Applicant's 

I5 basic position, legal position is, and what Applicant's 

16 conceptions of the,regulatory requirements of the Atomic 

17 Energy Commission in this respect are.  

18 MR. BRIGGS: Certainly.  

19 CHAIRMAN JENSCH: At this time let us recess to 

20 reconvene in sthis room at 11: 10.  

end 2 ' (A s"hort recess, is; taken.) 

22 

23 

24 

25



F3wtl

. .3988 

CHAnmN JENSCH: please come to order.  

Before we proceed, Applicant's counsel, I believe, 

yesterday, in a statement in the course of one of our dis

cussions at least, he expected to have some communication from 

the attorney for the Citizen's Fund, whether there would be 

any cross-examination.  

MR. TROSTEN: Yes, sir.  

CEAIRMN JENSCH: if you do communicate with him, 

the Board is considering if he does have any cross-examination.  

that he do it by a series of interrogatoties on, questions 

which would be submitted.,a#n, ansvdts. submitted inf reference 

thereto.  

Of course, the recross-examination must necessarily 

be limited t' the specifics of the redirect. so that it isn't 

going over the old grounds: Ionsidered before.  

MR. TROSTEN: We could certainly be agreeable to that 

Mr. Chairman. According t'jsro Roisman yesterday, he said. he 

would contact e by noon today with the indication that I woul 

immediately convey this to the Board.  

CMA ERvAN: JENSCH::* 2.1iark :YOU., 

Had the Stda completed?' 

MRoanDhm we have completed our responses, Mr.  

chairman.  

CHAIRMAN JENSCH: Does the Applicant have further 

responses?
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P3wt2 I MR. TROSTEN: No, we do not, Ia. Chairman. our 

2 panel is available to remain here as long as the Board wishes.  

3 if the Board has no further questions of our pressure vessel 

4 panel, we would like to ask to have them excused, 

5 MR. BRIGGS: I have one additional question here.  

6 I don't know whether this will cause a problem. In 

7 a proprietary Class 2 report, WCAP 7673-L, 'eactor vessels 

8 weld cladding base material interaction, there is discussion 

9 of an observation that has been made concerning the interface 

10 between cladding and the base metal.  

ii In a hearing 'such as this one, could the Applicant 

12 give any discussion of that, and in particular, is there any 

13 reason to believe that such a problem could exist in the Indian 

14 point 2 reactb, vessel? 

15 mR. TROSTE: . von osinski will respond to your 

10 question, Mr. Briggs.  

17 MR. VON OSINSKI: I do not believe that this ques

18 tion would pertain to the Indian Point reactor vessel at all 

19 ft be several, reasons.  

20 Number one, his Problem occurred and the cause was 

21 determined due,. number one,-to a process of depositing cladding 

22 that was different froim the process that was used in combustion 0 
23 ae u of Tin e ningy 

g4 Wur twb6, ou'4 e with~ the 'type of clad process was 

25 the use of forgings. This vessel was constructed primarily
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I of plate. So i don't think the technical mechanism that caused 

2 this problem on another vessel at another manufacturer wasn't 

3 used on this vessel. So that problem would not occur.  

4 The combustion engineering people, when this problem 

5 became apparents were contacted, as were all of the fabricators 

6 and asked to perform teSt to see if in fact this could occur, 

7 and combustion did perform tests not on Indian point, of 'course 

8 but on this same type of pr cess that they used. They could 

9 not develop this type of anbmaly.  

10 my conclusion is, I without getting into the technical 

I11. discussion of what caused it, what this report is about--since 

12 Im really not qualified from the metallurgical standpoing to 

13 discuss the details of what a conclusion is, that the 

14 mechanisms that caused this :problem were.,not available in this 

15 vessel.  

16 MR. BRIGGS.s, would this condition have been detected 

17 in the indian point 2 vessel durng the ultrasonic inspection 

18 of it? 

19 M. :vON OSINSKIs .NO, sir. This particular con

2 .t.i.n that you are ref~ktift to,. believe, cannot be detected 

21 by any known 'non destructive means. This was found in a 

22 vessel initially in. Europe Where they removed cladding for the 

23 subsequent attachment of an additional fixture or an addi

24 tional appurtenance. That, ' where the examination came in, 

25 after they removed the cladding. you might say a destructive
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examination occurred and they saw this anomaly under clad 

2 cracking situation. This was reported to all of the manu-'.  

3 facturers who began a number of examinations on their own 

4 equipment. The latest I kncw about it is that the conclusions 

5 reached thus far is that the Indian Point reactor vessel is 

6 under Engineering Combustioh Practices and would not cause 

7 this situation.  

8 DM. BRIGGS: This-subject doesn't deal with the 

9 reactor vessel. we have discussed it before. It has.to do a 

10 little bit with mr. Trosten's last statement before the .recess, 

11 Earlier in the hearing we asked a good many quest ionE 

concerning the crucible that was planned for the Indian point 

13 2 plant. Some of the questions that will be asked will be a 

14 repetition of those that have been asked before. I would .just 

15 like to get answers yes and no, or no, where it is possible, 

16 or, I don't knowi where it is possible, or that is the answer, 

17 ,utwould like to clrify,-cettain things for the Board.  

1. :. . Before asking .the. questions, I would indicate that 

19 sofe of them are based upon reading .of. the construction 

20, !p~rbt hdari.ngs transcript, If there is any questions about 

21 what the transcript says about the accuracy with which I 

22 might quote it, don't hesitate to question it.  

23 First, was it known to the Applicant at the time of 

24- the construction permit hearings that the AEC Staff and the 

25 ACRS considered the EccS as proposed for the Indian Point 2
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1 plant at that time to be inadequate? 

2 MR. WIESEMNN: I'm not sure x can answer that ques

3 tion yes or no. I don't believe that the ACRS ever said that 

4 emergency core cooling system was inadequate, or the pro

5 visions that deal with the loss of coolant accident were in

6 adequate.  

7 In their letter at the construction permit stage, 

8 they recommended that we look into the possibility of doing 

9 some things to upgrade the emergency core cooling system.  

10 included in the letter, an instruction to come back 

11 to the ACRS and review with-them the final design on emergency 

12 core coolingS 4yiten prior to the time that there were other 

13 commitments at a time where if it was deemed necessary.upon 

14 review of the final design, that we would still be able to do 

15 that.  

16 MR. BRIGGS, ..... hat.! related to the second question.  

17 was it clear .at the time of the construction permit hearings 

18 that the ABC staff and the:ACRS would reqjuire the ECCS to be 

19 impioved sufficitly to prevent core melt-down under all 

20 credible circumstances? 

21 MR. WIESEDMNN: I believe it was clear that the-

22 MR. TROSTEN: M. Briggs, in view of the nature of 

23 your questions asicing for events that took place in 1955 knd 

24 1956, could you explain to me, Mr. Briggs, the thrust of the 

25 Ig i~questions that you are raising? 10m not quite sure whether

3992
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or not I should be responding to them or one of the witnesses 

2 should. could you help me on that, please.  

3 MR. BRIGGS: All i am asking for is information 

4 really to confirm my understanding of what the situation was 

5 at the time as it is recorded in the ACRS letter, in the, 

6 staff safety analysis for.-the construction permit, stage. Then 

7 the subsequent reasons for removing the crucible. i believe 

8 I have here somewhere--x might have to look for it a bit.  

9 -- statements from the ACRS letter in which it said that the 

10 ACRS--and this is not a direct quote., -- would require that j 

II the flcw and/or the pressure delivered in' the ECCS system be 

12 increased to provide:0an adquate system. I believe the staff 

13 also indicated in the Staffz,:safety analysis that this would 

14 be required, such that-there wo'ld be no damage to the core 

15 in the event of an accident. I haven't indicated no damage, 

16 but i think you will find that statement in the staff safety 

17 analysis.  

18 In other words,, that a substantial improvement in th( 

19 Eccs system was going to be required to meet the AEC require

20 Mdnts.  

21 4R..TROSTEI: you are referring to this AEC analysis 

22 of the construction permit stage? 

23 14R. BR IGGS: eso 

-4 MR. TROSTEN: Thank you, Hr. Briggs, for the 

25 explanation.
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to reread 

cussion.

What I should do is go back and ask the reporter 

M. Briggs' question that led me to have this dis

Would you do that# please.  

(The last question referred to was read by the

reporter .) 

,MR. TROSTEN: We are hunting here for a copy of the 

ACRS letter and also for the appropriate Staff safety evalua.  

tion. perhaps what we ought to do is--

FlWt7
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MR. BRIGGS: Maybe I can ask this series of 

2 questions and you can consider them during the luncheon 

3 recess. As I go along, maybe I can quote some of the state

4 ments that are the basis for these.  

5 , First in the ACRS letter, it says that the Indian 

6 Point 2 plant is provided with two safety injection systems 

7 for flooding the core with b6rated water in the event of a 

8 pipe rupture in the primary system. The emergency core 

9 cooling systems are of particular importance in the ACRS and 

10 believes that an increase in the flow capacities of the 

11 systems is needed. Improvements of other characteristics 

12 such as pump discharge pressure may be appropriate.  

13 I don't have the part of the Staff safety analysis 

14 but I think you will find the same statement in the Staff 

15 safety analysis and their concurrence with the ACRS recom

16 mendation.  

17 Also in the Staff safety analysis -- I believe it 

to it on page 69, research and.development -- the Item No. 4, 

19 research and development is development of the emergency core 
20 cooling:systems to prevent! fuel dam'ge foli0 4ing primary 

21 system piping failures. I believe there is a question of 

22 what constitutes damage in the sense of safety to the public 

23. in the event of such a failure.  

?The third question is, did the Applicant at any time 

25 prior to or during the construction permit hearings indicate
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M2 

that it would propose to remove the crucible from the design 

2 when it achieved an ECCS system that was satisfactory to the 

3 AEC Staff and the ACRS? In other words, in looking through 

4 the transcript, I found no.either/or statements or no 

5 indication that the installation of the crucible was contin

6 gent on -- let's say it was contingent on the Applicant being 

7 unable to provide a satisfactory ECCS system.  

8 Then there is a fourth question. Is it correct that 

9 at the time of the construction permit hearings, the Applicant 

10 was convinced that it could design the crucible on the basis, 

1! of.conservative engineering principles and without the results 

12 of a research and development program? I believe the Staff 

13 asked the Aoplicant the question about what the basis would 

14 be for the design of the system, whether research and 

15' development was required, and that the reply was that no 

16 research and development would be required; that the crucible 

17 could be designed on the basis of conservative engineering 

18 design principles. ., 

19 

20 

22 

23 

24 

25



3997 

2-1 1Finally, in reviewing the FSAR and the other informa

2 tion that has been provided, I get the following understanding-.  

3 if it is wrong, 11d like to be corrected. It appeared to the 

4 Applicant that incorporating the accumulators would satisfy the 

S ABC and the ACRS reguirement for the emergency core cooling 

6 system. The potential problems that arose during the design 

7 reviews of the crucible made it highly uncertain whether: the 

a crucible could perform its intended function. That is the 

9 crucible as it was designed: 

10 3. There would be substantial research and develop

11 ment required to prove the effectiveness of the design.,as it 

12 existed or to provide a satisfactory design.  

13 4. The Applicant decided that the plant, with its 

14 improved emergency core cooling system satisfied all the AEC 

15 criteria; that the cost of a research and development program, 

16 installation of an effective crucible and the likely delay 

17 a nd completion of the plant were greater than any benefit that 

18 might be expected from providing the crucible.  

19 o..on the basis of these considerations, the determina

20 n sde, not to .ovide it-. This .. determination was con

21 1curred in by the AcRs and by the AEC staff.  

22 1 am interested, and the other members of the Board 

23 are interested in the answers to these questions to clarify 

24 in our own minds whart situation existed at: the time: of the 

25 construction permit hearings and' whether these were or were
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not the reasons for finally.deleting the crucible from the 

design.
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MR. TROSTEN: Thank you, Mr. Briggs. We will study 

your questions in detail over the luncheon break and be 

prepared to respond as soon as the afternoon session resumes.  

CHAIRMAN JENSCH: At some time before we take a 

5 luncheon break, does the Applicant desire to go forward with 

6 the environmental statement that it has submitted on October 

7 15, 1971? 

8 MR. TROSTEN: Yes, we certainly can go forward with 

the environmental statement. Let me ask you this: Do you 

t0 have any questions of Messrs. Moore and Roll or do you 

1 I prefer to go on with the environmental matters? 

12 CHAIRMAN JENSCH: We would prefer to take up the 

13 ECCS and radiological matters this afternoon. I thought we 

14 would use th time now, because as I understand it, you will 

15 have your panel here on your environmental matters. If you 

16 intend to follow the practice which I understand you wish, 

17 you seek to have it incorporated in the transcript as if 

is read; is that correct? 

19 MRO TROSTEN Yes'. This won't take a minute, Mr.  

20 Chairman.' May. I ask whethei the Board has any further 

21 questions of our pressure vessel panel? 

22 MR. BRIGGS: No.  

23 CHAIRMAN JENSCH: No, we do not.  

?4 MR. TROSTEN: May they be excused? 

25 CHAIRMAN JENSCH: Yes, sir.

FWml
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1 MR. KARMAN: Mr. Maccary as well? 

2 MR. FRIGGS: I don't have any more questions.  

3 CHAIRMAN JENSCH: Yes, we will excuse all witnesses 

4 on pressure vessel integrity, including Mr. Maccary and the 

5 Westinghouse witnesses.  

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

7 CHAIRMAN JENSCH: Does the State of New York have 

8 any questions? 

9 MR. MARTIN: No, sir.  

1O, MR. TROSTEN: Several of our panel witnesses are 

11 out of the room at this moment, Mr. Chairman. We are looking 

12 for them right now.  

13 CHAIRMAN JENSCH. We Won't take a formal recess, we 

14 will just wait for their return.  

15 MR. TROSTEN: Mr. Chairman, since we are not in 

16 formal recess, perhaps I could take this opportunity to save 

17 time later.  

I8 Just to put the matter of our testimonylthat I am 

19 about to offer into perspective, this testimony is being 

20 offered in c6nnection with a motion which was submitted on 

21 September 24, 1971, for limited'operation of license. That 

22 motion referred to a motion for 90 per cent of full power 

23 operation. Subsequently, on October 19, 1971, the Applicant 

24 filed a supplement to this motion which referred to various 

25 stages of action by the Board first with respect to a

FWm2
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20 per cent license and then with respect to a 50 per cent 

2 license. Both the motion of September 24 and supplement of 

3 October 19 were filed under 10 CFR 50, Appendix D-Section 

D-2, and 10 CFR 50, Appendix D, Section C.  

51. 1... I might add that the Applicant's motion for a 50 

6 per cent testing license is not opposed by the Environmental 

7 Defense Fund or the Hudson River Fishermen's Association, 

8 this point being reflected in the stipulation that was filed 

in this proceeding on November 4, 1971. Neither the EDF or 

10 HRFA will cross-examine nor present evidence on matters 

11 covered by the motion. I will also add that the motion is not 

12 opposed by the Citizens' Committee for the Protection of the 

13 Environment except on radiological safety grounds.  

14 CHAIRMAN JENSCH:' Excuse me. Did they file a 

15 stipulation to that effect? 

16 MR. TROSTEN: Yes, dated November 2nd and filed on 

17 November 4th', sir.  

I8 CHAIRMAN JENSCH: That- is a pretty sizable exception 

19 I take it.  

20 'MR. TROSTEN: If I presume to speak- for Mr. Roisman 

2 who i's not here, sir, the point here is simply that the 

22 Citizens' Committee for the Protection of the Environment is 

23 opposing the issuance of a limited operation license as it 

2 is opposing the issuance of a full power license. On the 

25 basis of its opposition, the radiological safety consideration
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1. and no other considerations.  

2 CHAIRMAN JENSCH: Doesn't that necessarily mean that 

3 we will have to go to an initial decision on the radiological 

4 safety? 

5 MR. TROSTEN: Yes, it does.  

6 CHAIRMAN JENSCH: And therefore the so-called rule 

7 under 50.57(C) is no longer applicable; is that right? 

8 MR. TROSTEN: Yes, I believe that is correct. It 

9' means that the Board is obligated to write an initial decision 

10 with regard to the motion for the 50 per cent license since 

It the Citizens' Committee for the Protection of the Environment 

12 is opposing the issuance of such a license on radiological 

13 safety.  

14 CHAIRMAN JENSCH: And even on the 20 per cent? 

15 MR. TROSTEN: Yes, they are opposing the issuance 

16 of a limited operation license.  

17 CHAIRMAN JENSCH: Either 20 per cent or 50 per cent? 

18 MR. TROSTEN: Either 20 per cent or 50 per cent, 

19 yes.  

20 CHAIRMAN JENSCH: :And therefore initial decision be 

21 required by the Board, and we will have to have the findings 

22 and the transcript references and discussion of everything? 

23 MR. TROSTEN: That is correct.  

24 CHAIRMAN JENSCH: Proceed.  

25 MR. TROSTEN: There is a reference i a section of



4003

the stipulation which I don't have before me at this :rvoment 

2 which sets forth the schedule for the submission of the 

3 findings and conclusions.  

4 CHAIRMAN JENSCH: We will work out a schedule on 

5 that. We are not too concerned at the moment of how you folks 

6 decide it should be suggested. Thank you very much. Will 

7 you proceed.  

8 MR. BRIGGS: Mr. Trosten, just a moment, please. I 

9 believe one of the papers that was filed includes the schedule 

10 of time that the reactor would spend at various power levels 

It in this testing.  

12 MR. TROSTEN: Yes, that's right.  

13 MR. BRIGGS: Is this intended to represent all the 

14 time that would be required to carry out the testing of the 

15 system at the various power levels? Does it include some 

18 margin of uncertainty? What is the situation with regard to 

17 that schedule? 

is MR. TROSTEN: I would like to ask Mr. Cahill to

j9 comment on your question, your question, dealing with the 

20 schedule that is included. Would the reporter please reread 

21 Mr. Briggs' question.  

22 (The last question referred to above was read by 

23 the reporter.) 

24 MR. BRIGGS: May I clarify that, I am only concernee 

25 about time that the r:acteor is' operating at these various

Fwm5



4004

power levels, not intervening time or time limits not at 

2 
power.  

MR. CAHILL: You are referring to Figure 1? 

MR. BRIGGS: Could you hold it up so I can see? 

5 MR. TROSTEN: Figure 1 on page 16.  

6 MR. BRIGGS: Thank, you.  

7 MR. CAHILL: This schedule covers simply the estima

8 ted time to perform the operations. That amountst oabout' three 

9 months. It does not include contingencies with delays or 

10 inefficiencies in performing the test. So that the actual 

11 time will be somewhat longer than that, that the 90 days is 

12 an ideal time.;

13 MR. BRIGGS: Suppose it took you twice as long.  

14 Would you still just operate the plant at 20 per cent of 

15 power for the time shown in that schedule, or would it be 

16 likely that you would operate the plant at 20 per cent power 

17 for twice as long as is shown in that schedule? In other.  

18 words, the point is how much radioactivity do you build up in 

19 the fuel elements and that.,sort of thing? Is it represented 

20: by that schedule, or are those times that the various powers 

21 are likely to be extended -if the total testing time were 

22 extended? 

23 MR. CAHILL: This request we are discussing, Mr.  

24 Briggs, is for the purpose of the test to accomplish the 

25 start of the test programs. So that it is not contemplated
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that there would be extended operations at these power levels 
2 MR. BRIGGS: Thank you.  

CHAIRMAN JENSCH: Will you proceed, please.  

4 
4 MR. TROSTEN: Mr. Chairman, just as a footnote to m) 
5 preliminary discussion, I want to add that neither the 

6 Citizens' Committee for the Protection of the Environment nor 

7 the Applicant contemplate a separate record on radiological 

safety considerations, but rather that the record on the 
9. radiological safety issues which have been developed as of 

the time that the matter goes to the Board for its considera

.11 tion would be the record that would be relied upon by the 

12 Applicant in support of its motion, and the Citizens'i.  

13 Committee for the Protection of the Environment in opposition, 

Accordingly, .no adftobnal hearing time would be involved.  
iSI now would like to make the offer into evidence of 

16 the Applicant's testimony in support of its motion for 

17 issuance of..a license authorizing limited operation. I refer 

IS here specifically to a.document by that title, dated October 

19 19,'1971. This constitutes our testimony in. support of our 

end 20 motion, and I intend to, offer it in evidence now.  

21 

22 

23 

24 W..  

25
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CHAIRAN JENSCH: Proceed.  

2 MR. TROSTEN: I would like to identify, first, the 

3 panel who will be sponsorirg this testimony. They are Mr.  

4 Cahill, Mr.. Grob, Mr. Harry G. Woodbury, who is Executive 

5 Vice-President for Environmental Affairs at Con Edison, Mr.' 

6 B ertram Schartz, Vice-President of Con Edison, Dr. John P.  

7 Lawler, a consultant of Con Edison of the firm of Quirks.  

8 Lawler and Htusky,, Engineers, and Dr. Gerald J. Lauer, also 

9 a consultant of Con Edison. being of the Institute of ,Environ

to mental %Fzdicine of New Yori~ University Medical Centeri.  

11 DMr. Cahill and Mi.Grob have both been sworn .previous' 

I would now like to ask that Mr. Woodbury, Mr. SchwartZ, Dr.  

1s Lawler and Dr. Lauer be sworn,., 

14 CHARMN JENSCH:Wili each of those gentlemen. please 

15 stand arnd r..ise their righ arms.  

16 (Dr Lauer sworn.) 'I 

17 (Dr., Lawler sworn.) 

tir.: Schwiartz, sw rn.  

19 ..- oodbury .wor) 
20 MR. TROSTEN: R4 0e ring not to Mr. Woodby, Mr.  

21 Schwarti, Dr. Lawler and Dr. Lauer, I show each of them a 

22 copy of their professional qualifications. I ask- each of you, 

23 is this statement c your professional qualifications, a copy 

?A of which has-been distributed to the Board and a copy of which 

25 is now being distributed t the other parties in this room,
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whether this statement of your professional qualifications was 

2 prepared by you and is it true and correct statement of your 

3 professional qualifications? 

4 DR LAUER: Yeso, 

5 DR. LAWLER: Yes.  

6 MR. SCHWRZ: Yes:* 

7 MR. WOODBURY: Yes.  

8M. TROSTEN: I Ask you if you wish to have this 

9 statement of your professional qualifications introduced in 

10 evidence and incorporated in. the transcript as if read? 

11 DR. LAUER: I do., 

12 DR. LAWYER: I do.  

1MR. SCHWARTZ: I do.  

14 M4ft WOOURY. I do.  

S MR.o TROSTEN: tr.. Chairman, I now offer the documents 

16 eAtitled, 1"professloha1 Qu~ilifications of Harry G. Woodbury, 

17 Bertram Schwartz, John P. Larler and Gerald J. Lauer, in 

18 evidence in this proceedlng, and ask that these documents i-hich 

19 I. have just ident ed be incorporated in the transcript as if 

20 read.  

.21 (Documents follo.) 

22 

23 

24 

25



cj 
WI

PROFESSIONAL QUALIFICATIONS 
GERALD J. LAUER 

ASSISTANT DIRECTOR 
LABORATORY FOR ENVIRONMENTAL STUDIES
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My name is Gerald J. Lauer. I am assistant director of 

the Laboratory for Environmental Studies of the New York 

University Medical Center, Institute of Environmental Medicine.  

Additionally, I hold the position of Research Professor, 

Department of Environmental Medicine. My business address is 

550 Fifth Avenue, New York, New York 10016.  

I received a Bachelor of Science degree with a major in

biology from Quincy College in 1956. In 1959 a Master of 

Science degree with a major in zoology was conferred upon me 

by the University of Washington. In 1963 I received a Ph.D.  

in limnology also from the University of Washington.  

In 1955, I served as a biologist aid-to the Illinois 

Public Health Department. From 1955-56 I was a research 

assistant at Quincy College assisting in limnological studies 

on the Mississippi River. From 1956-59, I was research assist

ant at the University of Washington working on alkaline lake 

research. In 1959-60 I taught biology and chemistry at 

Ferguson-Florissent, Missouri High School. In March of 1960, 

I entered the U. S. Public Health Service from which I resigned 

my active duty commission (lieutenant commander) in April 1966.  

During this time I was'successively staff biologist on pesticide 

pollution studies in southeastern states, principal biologist on



27 

28 

29 

S 30 

31 

32 

33 

34 

35 

36 

37 

38 

. 39 

40 

41 

42 

43 

44 

45 

46.  

47 

48

pesticide pollution studies and Chief of the Training Branch 

of the Southeast Watie Ltborat6ry'. From 1966-67 I was an 

associate professor at Ohio State University and Leader, Ohio 

Cooperative Fishery Unit of the U. S. Department of the 

Interior. From 1967-69 I was Associate Curator and Coordinator 

of the Limnology Department Consulting Program at the Academy 

of Natural Sciences of Philadelphia.  

My research interests include: aquatic ecology; population 

dynamics; community diversity; physiological, organismal and 

population level effects of pollutants and other environmental 

stresses on aquatic life.  

I hold membership in the Hudson River Environmental Society, 

American Association for the Advancement of Science, American 

Littoral Society, American Fisheries Society, Ecological Society 

of America, Midwest Benthological Society and New Jersey Water 

Pollution Control Association. I have also been elected to 

Sigma Xi.  

I have had numerous papers published including works of 

the effects of power plant operation on Hudson River estuary 

micro-biota, effects of temperature on aquatic life in the 

Ohio River and chemical aspects of the New York Bight and

estuaries.
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JOHN P. LAWLER 

CONSULTING SANITARY ENGINEER AND PARTNER 
QUIRK, LAWLER AND MATUSKY ENGINEERS
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My name is John R. Lawler, I am a Consulting Sanitary 

Engineer and a partner in the Consulting Engineering firm of 

Quirk, Lawler and Matusky Engineers. My business address is 

505 Fifth Avenue, New York, New York.  

I received a Bachelor of Civil Engineering degree with a 

major in Sanitary Engineering from Manhattan College in 1955.  

I received a Master's degree in Civil Engineering, again with 

a major in Sanitary Engineering, from New York University in 

1958, and I was awarded a Ph.D. degree in Civil Engineering, 

again with a major in Sanitary Engineering, from the University 

of Wisconsin in 1960.  

From graduation in 1955 to early 1956 I was an Engineer 

with F. G. Davidson Incorporate4 a Consulting Civil Engineer 

in Rockland County. From 1956 through mid-1958 I was an 

Instructor in the Civil Engineering Department at Manhattan 

College. From 1958 through mid-1960 I was a University Research 

fellow at the University of Wisconsin. From 1960 through 1965 

I was an Assistant Professor of Civil Engineering at Rutgers 

University, New Brunswick, New Jersey. From 1963 through 1967 

I was a Visiting Associate Professor of Civil Engineering at 

Manhattan College in Manhattan's graduate program of Sanitary

26 Engineering. From 1965 to the present I have been a partner

- - > -Ap-
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in the Civil Engineering firm of Quirk, Lawler and Matusky.  

All of my teaching and research experience in the colleges 

and universities mentioned has been in the field of water sup

ply, waste water disposal, and river and estuarine water qual

ity evaluations.  

I am a licensed professional engineer in several states 

including New York, New Jersey, Connecticut, Michigan and 

Virginia and am a member of the American Academy of Environ

mental Engineers and the Water Pollution Control Federation.
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BERTRAM SCHWARTZ - -b PRESIDENT 

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
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My name is Bertram Schwartz. My business address is 

4 Irving Place, New York, New York 10003.  

I graduated from Lafayette College in 1952 with a 

Bachelor's degree in Administrative Engineering and from 

Columbia University with a Masters degree in Business Manage

ment. I was employed by the United States Atomic Energy 

Commission (AEC) upon graduation from Columbia and worked for 

the AEC until 1965 in various aspects of its programs for the 

production of special nuclear materials. In 1965 I left the 

AEC and became Assistant to the President of Nuclear Materials 

and Equipment Corporation (NUMEC), later a subsidiary of 

Atlantic Richfield Company. At NUMEC my responsibilities in

cluded the general management of the business, with particular 

.emphasis on marketing and new product development. When NUMEC 

became a subsidiary of Atlantic Richfield, I was assigned, 

responsibility for advanced planning.  

In 1968 I was employed by the Consolidated Edison Company 

of New York, Inc. as Special Assistant to the Chairman. In 

1969 I was elected Assistant Vice President with responsibility 

for Purchasing and Fuel. In 1971 I was elected Vice President, 

System Planning.
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My name is Harry G. Woodbury. My business address is 

4 Irving Place, New York, New York 10003. I am employed by 

Consolidated Edison Company of New York as an Executive Vice 

President with particular responsibility in Environmental 

Affairs.  

I graduated from Rhode Island State College in 1938 with 

a degree of Bachelor of Science in Electrical Engineering. In 

1947 I received a degree of Master of Science in Civil Engine

ering. I was elected to the following honorary fraternities: 

Phi Kappa Phi, Tau Beta Pi and Sigma Xi. I am a licensed 

Professional Engineer in the State of New York and Nebraska.  

For 30 years I served as an officer in the U. S. Army 

Corps of Engineers in grades from 2nd Lt. to Brigadier General.  

My duties included: Engineer Far East Air Forces 1944-45; 

Instructor and Department Head, The Engineer School, 1947-50; 

Engineer U. S. Forces Austria and Italy, responsible for pro

gram formulation design and construction of permanent canton

ments, communications and defense facilities, 1950-53; Deputy 

District Engineer for Chicago, Illinois, responsible for design 

and construction of Nike anti-aircraft defense facilities, river 

and harbor maintenanceand administration of navigation permit 

program of the Corps of Engineers in Chicago; Assistant Chief

PROFESSIONAL QUALIFICATIONS 
HARRY G. WOODBURY 

EXECUTIVE VICE PRESIDENT 
CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
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of Staff, Logistics, U. S. Force Headquarters Rynkyn Islands 

(Okinawa, Taiwan), i557 6O; and from 1960-63, District Engineer, 

Omaha, Nebraska, responsible for water resource planning and 

development and military design and construction including the 

underground NORAD Combat Operations Center. From 1964-68, I 

served as Engineer, Atlantic Pacific Interoceanic Canal Study 

Commission; Army representative on the National Water Resources 

Council; member of Vice Presidents Council on the multiple use 

of the coastal zone; President of the Coastal Engineering 

Research Board; U. S. member of Permanent International Assoc

iation of Navigation Congresses; Director of Civil Works, U. S.  

Army Corps of Engineers.  

Upon retirement from the Army I have served at Con Edison 

in turn as Vice President Construction, Senior Vice President 

and Executive Vice President responsible for planning, design, 

construction and operations of generations and transmission 

and since February 1971 in my present capacity. I am also 

chairman of the Environmental Task Force of the Northeast 

Power Coordinating Council (N.P.C.C.).  

While serving on military duty I was actively engaged in 

terrain analysis and land use planning. When on civil duty 

my experience extended to land and water conservation and 

development for multiple benefits including fish and wildlife, 

recreation, public health, navigation, water quality, water
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supply, flood control and aesthetics. My duties with the 

Canal Commission included evaluating the environmental costs 

of constructing an interoceanic canal using either conventional 

construction methods or nuclear explosives. For three years 

at Con Edison I have been directly involved in facility plan

ning and development and liaison with other private and public 

agents having related interests.
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CHAIPOAN JENSCH: Is there any objection from the 

2 Staff? 

3 MR. KARMN: No objection.  

P 4 CHAXA JENSCH: A The State of New York? 

5 hR. HAI fN: No objection.  

6 CHAIRMN JENSCH: Hudson River Fishermen's Associa

7 tion? 

8 MR. WACBErHZ No-objection.  

9 CHAIRMAN JENSCH: The Citizens Committee for the 

10 Protection of the Environment and the Environmental Defense, 

i1 Fund are not represented h6re today. The request of Appli

12 cant's counsel is granted and the statements of- professional 

13 qualifications of Messrs. Schwartz, Woodbury, Lawlek and 

14 Lauer may be incorporated in the transcript as if read.  

is. Proceed.  
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DIR. TROSTEN: Thank you very much, Mr. Chairman.  

2 Referring to the document entitled, 'Testimony of 

3 Applicant in support of its motion for issuance of a license 

4 authorizing limited operation,," dated October 19, 1971., which 

5 consists of sixty-six pagesi I ask that the panel of witnesses 

6 which I have identified, whether this document was prepared 

7 by them or under their supervision and direction? 

0 DR. LAUER: Yes.  

9 DR. LAWLER: Yes.  

10 MR. SCHWARTZ: Yes.  

11 MR. WOODBURY: Yes.  

12 MR. TROSTEN: I would like to ask if there are any 

13 corrections to this document. I refer my question to Mr.  

14 Woodbury.  

15 " . WOODBURY: There are.  

16 MR. TROSTEN: Will you please proceed to give these 

17 corrections.  

Mt . WOODBURY: 'Ir. Chalrman, on page 20. of the 

19 oc ument I woUld like to make a correction of an apparent 

20 error.  

21 CHAIRMA14 JENSCH: Proceed.  

22 MR. WOODBURY: In the left-hand margin under the 

23 classes of accident, Class 8, rod ejection accident., In 

g4 column 4, the number .017 should be deleted and the number of 

25 0.85 should be substituted in lieu thereof.
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In column 6, 0.31 should be deleted and 1.55 should 

be inserted therefor.  

In column 8, 0.4 should be deleted and 2.0 should 

be added in lieu thereof.  

On page 23, line 9, there appears a number 18 at 

the head of the line. That number should be changed to .2.  

On page 37, by way of clarification, sir, on line 

19, delete the first two words, "Derived from," and substitute 

therefor, "Evaluated by," 

In that same line, next to the last word, delete, 

the word "use" and substitute therefor, "are attained by 

using.  

In line 21 on that same page, delete the first tvo 

words, "Contact times." 

On page 38, line 22 -- that's four lines, froza the 

bottom. .Delete the words, "to be discharged concentration." 

On line 23, delete the words, "Be 2.5 minutes." 

Substitute therefor, "Vary from 9 to 40 minutes depending-upon 

the operating mode." 
On page 57, sir, line'4, delete, "8550,1 and substi

tute, "8400." 

On line 14 on that same page, 57, down thepage, 

delete, "19.9 per cent," and substitute therefor'22.0. per 

cent." 

GRAIIAN JENSCH: Excuse me. You mean substantially
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I less than desirable; is that correct.  

2 MR. WOODBURY: That is correct.  

3 On line 20, sir, delete "9.7 per cent." And insert 

4 in lieu thereof, "11.6 per cent." 

5 That constitutes all the changes, sir.  
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MR. MCBETH: NO objection.

CHAIRMAN JENSCH: my I ask Applicant's counsel, 

will you correct the copies of this testimony which have been 

incorporated into the transcript so that all copies within the 

transcript are corrected as stated by the witness? 

MR. TROSTEN: yes, we will, mr. Chairman.  

CHAIRMAN JENSCH: very well.  

MR. TROSTEN: z ask the panel now whether with the 

corrections which Mr. Woodbury has. offered in his testimony, 

is the testimony as correcte txue and correct to the best of 

your knowledge? 

MR. WOODBURY: It is.  

MR. SCHMWRTZ: It is.  

DR. LAWLER: It is.  

DR. rAuER:- Et is.' 

MR. TROSTEN: M. Chairman, X now ask that the 

testimony as corrected be received in evidence in this pro

ceeding and incorporated into the transcript as if read.  

CHAIum JENSCH: is there any objection by the 

staff?.  

MR. NRMAN: NO objection.  

CHAIR JENSCH: Otate of New york.  

MR. MRTIN: No objection.  

CHARmN JENSCH: Hudson River Fishermen's 

Association.
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CHAIRMN JENSCH: The Environmental Defense Fund .and 

2 the Citizenes for the Environmental Protection are not repre

3 sented here today.  

4 The request of Applicant as counsel is granted on the 

5 statement reflecting the testimony of the identified witnesses 

6 on environmental matters and consisting of 66 pages Will be 

7 incorporated within the transcript as if read.  

8 (Documents follow.) 
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1.0 Introduction 

This testimony is submitted in support of Applicant's motion 

for the issuance of a license authorizing limited operation 

of Indian Point Unit No. 2. Applicant has requested that this 

licensing be accomplished essentially in three stages, permitting 

operation at up to 20%, 50% and 90%.of full power respectively.  

Accordingly, the environmental effects of the proposed operation 

and the other subjects covered by. this testimony, are discussed.  

both in general and, where appropriate, for each requested power 

level.  

2.0 Scope of Activities 

2.1 General 

This section describes-the scope and expected duration 

of the testing activities planned for each stage.  

Generally speaking, the activities consist of testing 

and calibrating plant equipment starting-with initial 

criticality in the reactor and progressing at discrete 

steps to the authorized power level. Figure 1 shows 

these progressive * power levels as a function of the 

startup testing schedule. As shown on that figure, 

the schedule envisions approximately 7 days of testing 

at up to 20% power, 42 additional days at up to 50% 

of power, and 14 additional days for testing at up to 

90% of power. The schedule calls for completion of 

this portion of the testing program in-9 weeks.



These estimates represent a best circumstance goal.  

Experience indicates that this portion of the program 

could take as long as eighteen weeks to complete.  

As unplanned delays cannot realistically be scheduled 

in detail, the ideal schedule is used as a goal, but 

the longer period is anticipated for its actual 

completion. The information given in Figure 1 also 

assumes timely receipt of authorization to proceed 

to each successive power level.  

During the testing period, there will be -certain 

potential environmental effects associated with 

radiological, chemical and thermal discharges, 

and with operation of the circulating water pumps 

and entrainment of non-screenable biota, which are 

discussed in later sections of this testimony. It 

should be observed that delays from the schedule 

as presented in Figure 1 will not in general produce 

a proportionate increase in potential environmental 

effect, since much of the additional time is 

typically spent in a shutdown condition analyzing 

and otherwise taking steps necessary as a result 

of contingencies.  

A detailed description of the testing program under 

the three phases follows:

-2-



2.2 Initial Criticality 

Initial criticality is established by withdrawing the 

shutdown and control banks of RCC (Rod Cluster Control) 

units from the core, leaving the last-withdrawn control 

bank inserted far enough to provide effective control when 

criticality is achieved, and then slowly and continuously 

diluting the heavily borated reactor coolant until the 

chain reaction is self-sustaining.  

Successive stages of RCC bank withdrawal and of boron 

concentration reduction are monitored by observing 

change in neutron count rate as indicated by the 

regular plant source range nuclear instrumentation 

as functions of RCC bank position and, subsequently, 

of primary water addition to the reactor coolant system 

during dilution.  

Primary safety reliance is based on inverse count rate 

ratio monitoring as an indication of the nearness and 

rate of approach of criticality of the core during RCC 

bank withdrawal and during reactor coolant boron dilution.  

The rate of approach toward criticality is reduced as 

the reactor approaches extrapolated criticality to 

ensure that effective control is maintained at all 

times.  

Relevant procedures specify alignment of fluid systems 

to allow controlled start and stop and adjustment of



the rate at which the approach to criticality may 

proceed, indicate values of core conditions under 

which criticality is expected and identify chains of 

responsibility and authority during reactor operations.  

2.3 Zero Power Testing 

Upon establishment of criticality, a prescribed program 

of reactor physics measurements is undertaken to verify 

that the basic static and kinetic characteristics of 

the core are as expected and that the values of kinetics 

coefficients assumed in the safeguards analysis are 

indeed conservative.  

Measurements made at zero power and primarily at or 

near operating temperature and pressure include verifi

cation of calculated values of RCC group and unit worths, 

of isothermal temperature coefficient under various core 

conditions, of differential boron concentration worth 

and of critical boron concentrations as function of 

RCC control group configuration. Preliminary checks on 

relative power distribution are made in normaland 

abnormal RCC unit configurations.  

Concurrent tests are conducted on the plant instrumen

tation including the source and intermediate range nuclear 

channels. RCC unit operation and the behavior of the 

associated control and indicating circuits are demon

strated.



Detailed procedures specify the sequence of tests 

and measurements to be conducted and the conditions 

under which each is to be performed to ensure the 

relevancy and consistency of the results obtained.  

These tests will cover a series of prescribed control 

rod configurations with intervening measurements of 

differential control rod worths and boron worth during 

boron dilution or boron.injection. As the successive 

configurations are established, the measurement techniques 

to be used will be: 

1) Dynamic Temperature Coefficient Measurement 

Differential moderator coefficient measurement 

will be made by continuously increasing or de

creasing the moderator average temperature and 

observing the resultant change in core reactivity.  

2) Dynamic Control Rod Worth Measurements 

Control rod differential worth measurements will 

be made by monotonically withdrawing or inserting 

selected control rods or groups of rods and part 

length rods and observing the resultant change in 

core reactivity.  

3) Dynamic Boron Worth Measurements 

Differential boron worth measurements will be made 

by monotonically increasing or decreasing main 

coolant boron-concentration and observing the 

resultant change in core reactivity.

-5-



2.4 Power Level Escalation 

In order to ensure that operation of the core is as 

expected in all respects, and, that achievement of rated 

power is under carefully controlled conditions, a 

Power Escalation Test Program will be established to 

carry the plant from completion of zero power physics 

testin g through full power operation. The Power 

Escalation Test Program provides for stepwise achieve

ment of full power, with careful review of significant 

core parameters at each step, to ensure that fuel and 

control rod mechanical performance, flux distribution, 

temperature distribution hot channel factors and 

reactivity control worthis are acceptable, before 

additional escalation is undertaken.  

The Power Escalation Test Program provides for measure

ments to be made at convenient power levels in the 

vicinity of minimum self sustaining power, discrete 

levels approaching, and at rated power. In eac .h case, 

progress to higher levels is contingent upon acceptable 

core performance.  

Preparation for Power Escalation 

In order to monitor performance, the following anialytical 

results must be on hand before power escalation is under

taken: 

1) Expected values for local pokwier ratios in each of 

the in-core flux detector thimbles.

-6-



2) Expected values for relative power in each fuel 

assembly and in individual fuel rods of interest 

in various control group configurations.  

3) Expected values of nuclear peaking factors.  

4) Combined power and programmed temperature 

reactivity defect as a function of primary power 

level at expected boron concentrations.  

5) Equilibrium xenon reactivity defect as a function 

of primary power level.  

6) Identification and integral reactivity worth of 

the most significant single RCC assemblies in the 

control group, when fully withdrawn, with various 

operating control rod configurations, for both 

full and part length rods.  

7) Identification and integral reactivity worth of 

the most significant single RCC assemblies among 

all groups, for both full and part-length rods.  

Other conditions that must be met before commencement 

of the Power Escalation Test Program are as follows: 

1) The following plant conditions are established: 

a. The Zero Power Reactor Physics Test Program 

has been successfully completed as prescribed.
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Experimental values of zero power reactivity 

parameters have been produced and are available 

for guidance in the elevated power program.  

b. Discrepancies between analytically predicted 

and experimentally measured values of reactivity 

parameters have been identified and appropriate 

revisions have been made in the values of 

expected primary coolant boron concentrations 

and RCC group positions listed in the Power 

Escalation Test Sequence.  

c. The Reactor Coolant System and all required 

components of the Secondary Coolant System are 

fully assembled, mechanically tested and ready 

for service as required.  

d. All control, protection and safety systems are 

fully installed; all required pre-operational 

tests are satisfactorily completed and all 

components are ready for service as required.  

e. The reactor coolant is at required temperature, 

pressure, lithium and boron concentration.  

f. Demineralized water is available in adequate 

quantity for extensive boron dilution.  

g. Concentrated boric acid solution is available 

in sufficient quantity to permit increases in
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main coolant boron concentration as required.  

h. All special equipment and instrumentation 

required for the Power Escalation Test Program 

is installed and calibrated and is available 

for service as specified.  

i. Thermocouple correction constants derived 

from the hot, isothermal calibrations.  

j. Reactor coolant flow coastdown measured an d 

found acceptable.  

2) A pre-test check-off list indicating the required 

status of all systems and auxiliary equipment 

affecting the power Escalation Test Program 

is available. The pre-test check-off list shall 

include, but shall not be limited to, provisions 

for verification and certification of all items 

specified-in Condition 1, above.  

3) Experimental procedures suitable for executing 

the Powef Escalation Test Sequence, are available 

for distribution to-all personnel concerned with 

the Power EscalationTest Program.  

4) The procedure, schedule and personnel assignments 

and responsibilities are thoroughly discussed with 

and are uriclerstood by the operational and experi

mental personnel.
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The following tests are to be conducted during the 

power escalation test program: 

Electrical Trip Testing 

Electrical tripping relays that are initiated by 

plant on-power malfunctions will be retested and the 

consequent trip sequence rechecked under operating 

conditions for correct operation and sequence.  

Turbine Trip Testing 

The turbine protection system will be checked to 

confirm that the appropriate initiation will either 

trip the turbine through the main trip solenoid or 

will mechanically trip the turbine. As the various 

setpoints or status conditions are reached, the trip or 

runback functions will be verified.  

Elevated Power Reactivity Coefficient Evaluation 

During theapproach to full power and during initial 

operation at power, a sequence of reactor physics 

measurements will be carried out to experimentally 

determine power and temperature-coefficients and 

power defects at various power levels, differential 

(full and part length) ccntrol rod worth and boron 

worths during boron dilutions, and xenon worth during 

initial operation. Measurements techniques are:
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1) Dynamic Differential Power Coefficient 

Differential power coefficient measurements are 

to be made at elevated power over allimited range 

in power level by initiating a small power level 

change. The change in core reactivity associated 

with the compensating control rod motion, is to 

be related to the net change in power level.  

2) Dynamic Power Defect Measurements 

The change in reactivity defect associated with 

.a relatively large change in power level is to be 

measured by adjusting control rod positions during 

a ramp change in power level to maintain moderator 

average temperature at the prescribed value and 

by observing the compensating change in core 

reactivity due to control rod movement as indicated 

by the reactivity computer.  

3) Dynamic Control Rod Worth Measurements 

Control rod differential worth measurements are to 

be made at elevated power and by initiating a tran

sient change in boron concentration in the coolant 

by adjusting control rod position during the 

transient to maintain moderator average temperature 

and power level essentially constant, and by 

observing the compensating change in core reac

tivity due to control rod movement as indicated by 

the reactivity computer.
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4) Dynamic Boron Worth Measurements 

Differential boron worth measurements are to be 

made at elevated power by monotonically increasing 

or decreasing main coolant boron concentration.  

Compensation for the reactivity effect or the boron 

concentration change will be made by withdrawing or 

inserting, respectively, control rods to maintain 

moderator average temperature and power level con

stant and observing the resultant accumulated change 

in core reactivity corresponding to successive rod 

motion steps.  

5) Dynamic Xenon Transient Worth Measurements 

Integral xenon worth transient measurements are to 

be made at elevated power, after a change in power 

level, by adjusting control rod position to maintain 

moderator average temperature and power level constant 

during the reactivity transient associated with the 

transient change in effective xenon concentration 

and observing the resultant accumulated change in 

core reactivity corresponding to successive compen

sating rod motion steps.  

6) Elevated Power Transient Response Evaluation 

As the power level is increased during the initial 

power escalation, a series of transient response 

mpasurements will be made to determine plant response
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*to load changes. The test technique in each case 

will consist of establishing the transient change 

in plant conditions and closely monitoring system 

response during and after the transient period.  

The responses of system components are measured 

for 10% loss of load and recovery, loss of load with 

steam dump, turbine trip, loss of reactor coolant 

flow and trip of single RCC units, reactor coolant 

coastdown is also measured.  

7) Elevated Power Determination of Power Distribution 

At successive power levels and in prescribed control 

rod configurations (full and part-length), measure

ments of flux and power distributions within the 

core will be made and nuclear hot channel factors 

will be evaluated. Use Will be made of the miniature 

in-core flux detector system, and of the in-core 

temperature sensors, to determine the nuclear 

power and thermal and hydraulic conditions within 

the core. Ex-core nuclear instrumentation will be 

calibrated to indicate actual in-core axial power 

distribution.  

8) Determination of Primary Coolant Flow Rate 

Primary coolant flow rate will be evaluated by 

measuring primary coolant pump power and elbow tap 

pressure differential.
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9) Verification of Remote Control Stations 

After the plant has been certified to operate at 

elevated power levels, the capability for manually 

taking the plant to hot shutdown from stations 

remote from the control room will be verified.  

This test will demonstrate that controls and infor

mation available in the local control stations are 

functioning properly and are sufficient to permit 

the operators to trip the plant, control heat 

removal, and borate in an orderly manner to reach 

and maintain the reactor in a hot shutdown status 

should the control room ever become uninhabitable.  

Table 1 lists those principal tests planned under the 

various power level authorizations sought. See Table 

13.3-1 of the Final Facility Description and Safety 

Analysis R~port for indian Point Unit No. 2 for further.  

details on these tests.
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0
TABLE 1 

Major Tests at Various Power Levels

Hot Zero Power 
Up to 20% Power

1. Thermocouple/ 
RTD Intercali
bration 

2. Nuclear Design 
Check Tests 

3. RCC Control 
Group Cali
bration 

4. Power coefficient 
measurement 

5. Automatic 
control system 
checkout 

6. Minimum shut
down verifi
cation 

7. Pseudo ejection 

test 

8. Turbo-generator

20% Power to 50% Power 

1. Power coefficient 
measurement 

2. Power range instrumen
tation calibration 

3. Load swing test 

4. Plant trip 

5. Pseudo ejection test 

6. Static RCC drop test 

7. RCC insertion test

50% Power to 90% Power

1. Power coefficient 
measurement 

2. Power range instrumen
tation calibration 

3. Power redistribution follow 

4. Dynamic RCC drop test 

5. Load reduction test 

6. P/L group operational 
maneuvering 

7. Load cycle test

8. Control valve tests8. Load cycle test
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INDIAN POINT NO.2 ESTIMATED STARTUP 
TESTING SCHEDULE.

(WITHOUT CONTINGENCIES)
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3.0 RadiologicalEffects 

3.1 General 

Radiological effects, both in terms of normal releases 

and accident potential, are significantly less than would 

be anticipated for full power continuous operation.  

In general, both the normal releases and-accident 

potential are dependent on the quantity of fission 

products present. Since the fission product inventory 

is proportional to power level, there is an equilibrium 

level associated with each power level which is sub

stantially less than that for full power operation.  

For example, once equilibrium is reached, operation at 

a power level of 50% would mean at most half the 

inventory associated with full power operation.  

Secondly, the inventory of fission products will be even 

less due to the short duration of the planned testing 

activities. Fission products are produced beginning 

with initial criticality and generally increase as a 

function of time and power level to an equilibrium 

value for each isotope. The full power equilibrium 

values of the fission product inventories, which were 

used in the analyses in Section 2.3.7 and Supplement 2, 

Section III of the Environmental Report, will not be 

achieved until after at least thirty days of continuous 

full power operation for such significant isotopes as 

1-131 and Xe-133. In the case of testing activities
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under each requested power level,_-the equilibrium 

values will not even be reached during the respective 

tests as presently planned.  

3.2 Normal Releases 

A. Gaseous Releases 

Little or no gaseous radioactive releases will be 

made during the activities planned since the amount 

of radioactivity in gaseous form produced will be 

small, and adequate holdup facilities exist to 

preclude all but extremely small releases at the 

power levels planned.  

B. Liquid Releases 

Liquid radioactivity releases will be much less 

than those previously predicted for full power 

operation system design. This is to be expected 

since: 

a. Operation is planned for limited duration 

b. Operation is planned at less than full power 

c. Performance of fuel and equipment is expected 

to be much better than worst case design esti

mates.  

For both gaseous and liquid radioactive releases, the 

concentrations released are expected to be much less 

than. those for full power operation, which are them

selves small fractions of those allowed by 10CFR20.
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Such small releases are of no environmental signi

ficance.  

3.3 Environmental Effects of Postulated Accidents 

The radiological effects of several classes of postu

lated accidents have been calculated. Supplement 2 to the 

Environmental Report for Unit No. 2 describes these acci

dents in considerable detail and shows the environmental 

consequence of each class of accident when considering 

continuous full power operation. For less than full 

power operation, however, and for the expected fission 

product activities, the inhalation and whole body doses 

at the site boundary due to these postulated accidents 

would be somewhat lower. Table 2 shows these doses for 

each class of accident and for several operating power 

levels. The doses presented were determined using 

realistic assumptions, and the maximum fission product 

inventory expected at each power level. This maximum 

inventory was based upon the actual time at various 

power levels envisioned in Figure 1, not equilibrium 

values at eaoh power level.
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00 
TABLE 2 

SITE BOUNDARY TWO-HOUR DOSE (MREM)

DESCRIPTION

20% Power 
Whole 

Inhalation Body

50% Power 
Whole 

Inhalation Body

90% Power 
Whole 

Inhalation Body

100% Power 
Whole 

Inhalation Body

2 Volume Control 
Tank Leak 

3 Waste Gas Decay 
Tank Leak 

4 Fuel Clad 
Defects Alone 

5 Steam Generator 
Tube Leak 

6 Fuel Handling 
Accident Inside 
Containment 

7 Fuel Handling 
Accident Outside 
Containment 

8 Loss of 
Coolant 

8 Waste Gas Decay 
Tank Rupture 

8 Rod Ejection 
Accident 

8 Steam Line Break 

8 Steam Generator 
Tabe Rupture

CLASS

<.01 

<.01

0.70 

0.80

0.60 

0.69 

0 

0.021

<.01 

<.01 

0 

<.0 1 

<.01

<.01 

0.48

<.01 

<.01 

<.01

0.025 

0.029

0 

<.01

0.014 

<.01 

0.25 

<.01 

<.01 

0.025

0.013

<.01

0 

<.01 

<.01 

0.014 

8.45 

<.01 

o n-D7 

0.013 

0.021

0.33 

0.38

<.01 

<.01 

0 

0.011 

<.01 

0.025 

15.6 

<.01 

i, s-s

0.023 

0.039

0 

0.012 

<.01 

0.19 

0.019 

3.31 

<.01 

,<.01 

0.33

<.01

0.35 

0.035 

6.05

0.03 

20.0 

<.01

0.03 

<.01

0.6 

0.04 

7.0 

<.01 

<.01 

0.70

<.01

0.60

0.03 

0.05



4 .0 Thermal Discharges 

In general, for operation at levels less than 100% full power, 

the quantity of heat discharged to the river is proportionately 

reduced.  

Plans currently call for full 6-pump operation at the higher 

range of the testing power levels and. 3-pump operation during 

the lower power testing phases. Figure 2 is a series of 

curves predicting the condenser cooling water temperature 

increase for the various combinations of power level and 

circulating water pumps in operation which could be expected 

during the startup testing program. Also included with each 

curve is the intake flow and velocity across the intake screens.  

While the temperature rise (AT) across the condenser is 

proportionately lower by less than full power operation 

with 6-pump operation, the AT associated with 3-pump 

operation would be twice that. For example, 3-pump operation 

at 50% of power would result in a AT equivalent to full power 

operation (approximately 15.1 0 F), but with half the flow. In 

no event, however, will the pumps be operated in such a manner 

as to exceed New York State Thermal Criteria. In addition, 

the thermal discharges from Unit No. 2 are released via the 

common discha-ge canal with the releases from Unit No. 1.  

Since the AT for Unit No. 2 during the activities planned 

wil-l be less than 15.1,, addition of this water will lower 

the overall AT of the discharge water below predicted two-unit 

operation. The extent of this reduction will depend primarily 

on the percent of full power level at which Unit No. 2 is operating.
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The following is a brief description of the condenser cooling 

water system for Unit No. 2, and a discussion of the expected 

thermal effects of full power operation.  

Unit No. 2 has three main condensers each served by two 

circulating water pumps. Each pump discharges to one of the 

two inlet waterboxes on the condenser serviced. The con

densers are of the straight flow design suited to the large 

quantity of water circulated and the seasonal and temperature 

variations (320F to 780 F) found at Indian Point. Each con

denser is located directly underneath the low pressure 

turbine section which it serves.  

The normal mode of operation is to keep the two circulating 

water pumps serving each condenser in operation while the 

unit is on the line. However, it is possible to stop one 

circulating water pump and dewater that half of the condenser 

for inspection purposes with the turbine generator continuing 

in operation. There are two de-icing pumps which are isolated 

from the discharge canal by means of individual slide gates.  

The de-icing pumps may be put in service individually or in 

combination to recirculate warm water in the discharge canal 

back to the intake structure whenever there is a possibility of 

ice forming at the trash bar screens.  

Downstream of the de-icing pump slide gates, a special discharge 

canal returns the circulating water to the river.  

The combined cooling water flow from Indian Point Units 1 and 

2 (about 1,157,000 gpm including service water) will be
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discharged into the Hudson River utilizing the outfall 

structure designed with the aid of the modeling study 

discussed later herein.  

The actual outfall structure is approximately 270 feet 

long. Heated water (temperature increase about 14.9 0 F) 

will be discharged through twelve (12) ports, 4 feet high 

by 15 feet wide, spaced 20 feet apart (center to center).  

The entire structure of ports is submerged to a depth of 

1Z feet (center to surface) at mean water. The ports 

described above will be equipped with adjustable gates 

such that the discharge velocity through each port will 

be a minimum of 10 fps for any combination of units in 

operation and river conditions.  

Any discharge to a tidal estuary will be distributed 

through the estuary. Factors affecting this distribution 

include tidal amplitude and current, river geometry, 

salinity distribution, and fresh water discharge. Quirk, 

Lawler & Matusky Engineers (QLM) and Alden Research 

Laboratories (Alden) have made extensive studies of the 

influence of these factors and have assisted Con Edison 

in the study of the transport of discharges in the river.  

QLM conducted Hudson River studies which in-cluded the 

construction of a mathematical model to predict tem

perature distributions at various tidal and salinity con

ditions, for the Indian Point thermal effluent. Northeastern
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Biologists, Inc. obtained field data used in the development of 

a mathematical model, performing temperature distribution 

measurements of the Hudson River in July 1966 and April 1967.  

Measurements were taken at different tidal cycles while Indian 

Doint. Unit No. 1 was in operation.  

This resulted in a QLM report "Effect of Indian Point Cooling 

Water Discharge on Hudson River Temperature Distribution", 

dated January 1968 (see Appendix J to the Indian Point Unit 

No. 2 Environmental Report, Supplement).  

Mathematical analyses were developed to estimate the expected 

cross-sectional area-average temperature rise along the 

longitudinal axis of the river and the departure from this 

average at any point within the cross-section.  

The temperature distribution across the river cross-section 

was represented by two different mathematical expressions.  

These are "the exponential decay model" and "the reciprocal 

decay model". The "exponential decay model" represents 

temperature as an exponentially decreasing function of river 

cross-sectional area. The "reciprocal decay model" represents 

temperature as being approximately inversely proportional to 

cross-sectional river area.  

At the time these models were derived, the New York State 

thermal criteria then proposed the dividing of the river's 

cross-section at any point along its length into a mixing 

zone and a passage zone. The mixing zone allowed dilution of
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the heated effluent with cooler water. No specific constraints 

were affixed to this zone except that it should not exceed 50% 

of the total cross-sectional area. Theremaining portion of 

the cross-section is called the "passage zone '" , which provided 

a passageway for migratory fish and other aquatic life. The 

criteria for this zone included a maximum temperature of 860F.  

The effect of the expected river temperature rise on river 

dissolved oxygen concentration was evaluated, and was not 

expected to cause any significant changes in the dissolved 

oxygen content of the water as it passes through the plant.  

In August 1969, criteria governing thermal discharges were 

adopted effective immediately. The new regulations, discussed 

later herein, differed from the criteria which had been pro

posed:, and necessitated additional analyses by QLM. In par

tdcicxlar, the criteria on water surface temperature required 

replacement of the planned surface discharge by a submerged 

outfall. A revised QLM report, dated February 1969, reflected 

the changed circumstances (see Appendix K to the Indian Point 

Unit No. 2 Environmental Report Supplement). Texas Instru

ments, Inc. conducted airborne infrared temperature surveys 

of the Hudson River in the Indian Point vicinity in October 

1967 and April 1968. The surveys were undertaken to collect 

data for compilation of isothermal maps of the river surface 

and provide a verification of the mathematical model. The 

mathematical model was then adjusted to yield the observed 

values when operating at the Unit No. 1 heat load. The
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adjusted model showed that the area average temperature 

rise across the plane of discharge is between 50% and 75% 

of the values previously predicted. Also, temperature decay 

above and below the plane of discharge becomes much more 

rapid, resulting in a substantial reduction of the extent of 

temperature rises greater than 10F. (This improved dilution 

and dispersion was attributed to salinity-induced circulation 

in the estuary).  

Comparison of the values predicted by the unadjusted mathe

matical model for Unit No. 1 behavior with the field measure

ments are presented below: 

AREA - AVERAGE TEMPERATURE RISE, OF 
July 1966 April 1967 

Location Measured Predicted Measured Predicted 

Across Plane of 
Discharge 0.20 0.25 0.09 0.17 

Across Plane 
800 Feet Below 
Discharge 0.14 0.24 0.08 0.17 

Results obtained from operation of the Indian Point Hydraulic 

Model II at the Alden Research Laboratories* were employed to 

check and confirm the rapid heat dispersion as predicted by 

the adjusted mathematical model. Summer conditions constitute 

the critical biological condition, which consist of a sustained 

drought flow of 4000 cfs and a heat transfer coefficient of 

135 BTU/sq.ft/day/ F.  

* A brief description of river modeling techniques is provided 

in Appendix L to the Indian Point Unit No. 2 Environmental 
Report Supplement.
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Hydraulic model studies conducted by Alden Research Labor

atories showed that the 140F effluent channel temperature 

rise should be reduced markedly, before reaching the river's 

surface, by discharging the cooling water through a submerged 

discharge in order to maintain river surface temperatures 

below the new 90 F criterion. Model studies showed that 

rectangular ports located along the bottom of the West wall 

of the discharge canal would yield maximum surface temperatures 

substantially lower than the 90°F criterion.  

In October 1969, QLM prepared for Con Edison a report on 

"Effect of Submerged Discharge of Indian Point Cooling Water 

on Hudson River Temperature Distribution" (see Appendix M to 

the Indian Point Unit No. 2 Environmental Report, Supplement).  

This study consisted of the development of a mathematical 

model in three stages. The first stage was the mathematical 

development based on a consideration of the fluid mechanics 

of submerged jets. Secondly, a comparison was made between 

the theoretical model and observations of actual submerged 

jet behavior both in the Alden model and the Hudson River.  

The mathematical. rfodel consists of a set of twelve simul

taneous equations. It incorporates the effects of plant 

intake temperature, density and salinity; plant outfall 

temperature, density, salinity and flow; outfall geometry 

including port size, shape, edging, orientation and submer

gence; and linear velocity (both runoff and tidal), tidal 

phase, and ambient temperature, density, and salinity.
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The major assumptions made in the development of this model 

are that initial jet momentum, induced buoyancy, and entrained 

river flow and momentum are the controlling mechanisms and 

that drag forces and river boundaries, such as the river's 

bank, surface and bottom can be neglected.  

The computed results agree in general with measurements made 

in the undistorted hydraulic Outfall Model, and with measure

ments taken in the river in the vicinity of the submerged 

outfall of orange and Rockland Utilities' Lovett Unit No. 4.  

The computed results showed that the submerged discharge 

would meet New York State thermal discharge criteria.  

QLM made an additional study which was reported in a document 

entitled "Influence of Hudson River Net Non-Tidal Flow on 

Temperature Distribution" and dated October 1969, (see 

Appendix N to the Indian Point Unit No. 2 Environmental 

Report, Supplement) , which confirmed the existence of the 

salinity-induced circulation in the estuary. The report 

shows that this salinity-induced circulation results in 

di fferent speeds and times of tidal reversals nearer the 

river's bottom than in its-surface layer.  

When flood tide conditions were surveyed on October 1, 1969, 

two interesting phenomena were observed. The turn of the 

tide occurred about one-half to three-quarters of an hour 

earlier along the west bank of the river than at mid-river.  

it was also found that at mid-river,.the bottom water turned
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approximately one hour earlier than the surface water. The 

difference in turning time, therefore, seems to be attributable 

to momentum differences between the fast-moving mid-channel 

surface water and the slower moving bottom and bank waters.  

The maximum flood velocity at the down river section was 

approximately 1.5 fps and a slightly higher velocity of 1.8 

fps was measured at the Grassy Point section where the river 

narrows.  

Salinity measurements taken later in the day showed that 

there was no significant density gradient. The salinity 

varied between 4 and 6 ppt. The specific weight with these 

conditions was between 62.5 and 62.6 lb./cu. ft., slightly 

higher than fresh water. During this survey, the water 

temperature was essentially constant over the depth, at 

about 70°F.  

When ebb conditions were surveyed on October 7, 1969, results 

showed that the bottom turned approximately one hour later 

than the surface current. This behavior was the opposite 

of that found with the flood condition and indicated that 

forces other than those due to inertia and pressure gradients 

governed the water motion during this phenomena. Salinity 

measurements revealed a pronounced density stratification.  

The specific weight varied between 62.5 and 62.9 lb./cu. ft.  

The average water temperature was 68°F with insignificant 

variation.
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Analysis of these salinity and cu-rrent measurements showed 

that over a tidal cycle, there is a net upstream movement of 

sea water in the lower layers and a net downstream movement 

of fresher water in the upper layers of the Lower Hudson 

River. The surface of no net motion which separates the 

two layers usually occurs above mid-depth. These net move

ments are induced by density differences which exist on 

account of the vertical and longitudinal distribution of 

salinity. Such movements exist mainly in the saline portion 

of the estuary. This effect is called the net non-tidal 

flow or density-induced circulation.  

At Indian Point, the net non-tidal flow is present when the 

fresh water runoff in Lower Hudson is less than 20,000 cfs.  

When tidally averaged, the effect is strongest when the 

salinity is the lowest.  

Field measurements showed that when the Lower Hudson fresh 

water runoff is about 7,300 cfs, there is a seaward flow of 

about 22,000 cfs at Indian Point in the upper layer, and an 

upstream flow of some 14,700 cfs in the lower layer.  

The net non-tidal flow concept reconciled the measured area

average temperature rise at Indian Point with the predicted 

area-average temperature rise at the Indian Point plane of 

discharge within 9% of the area-average temperature rise 

measured in July 1966.
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Alden Research Laboratories has been modeling the hydraulics 

of effluents from Indian Point since 1964. These models 

simulate the geometry and hydrodynamics of both the tidal 

estuary and the thermal discharge. The river topography 

is modeled in concrete and tidal flow is controlled by 

synchronized weirs and gate valves at each end of the model.  

Modeled power plants include orifice flow meters and pumps 

and all models are enclosed in large sheds with monitored 

environments. The temperature measurements are made with 

either thermistor or thermocouple temperature sensors, 

located at critical locations such as the inlet and outlet 

sections of the model, and the intakes and discharges to the 

modeled plants. The sensors are also placed in various 

sections of the model to measure the temperature distri

bution and flow patterns of the warm water.  

Three models have been used to simulate various aspects of 

the Indian Point thermal discharge. In order of construction, 

these are designated Model I, Outfall Model, and Model II.  

The first model (Model I) was constructed to study the 

recirculation problems of Indian Point Unit No. 1. This led 

to a discharge canal design which minimized the recirculation 

of heated discharge water.  

In the winter of 1967-68, a model (Model II) of the Hudson 

River simulating 9000 feet above and below Indian Point was 

constructed (see Appendix 0 to the Indian Point Unit No. 2
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Environmental Report, Supplement). The layout of Model II 

was scaled 1:250 in horizontal dimensions and 1:60 in the 

vertical. It is vertically distorted so that viscous friction 

does not affect the flow patterns, while simulating a signi

ficant horizontal extent of the river.  

Prior to the initiation of the final testing of this model, 

*the New York State Thermal Criteria were formulated. Because 

of these criteria, it was necessary to design and construct 

a submerged discharge to dilute the heated effluents from 

Indian Point in the river water. In order to optimize 

this design, a supplemental Outfall Model was construct ed 

at Alden. The supplemental Model was undistorted, scaled 

1:50, and simulated 900 feet along th-e east shore and 400 

feet of the river's 4,000 foot width.  

The plant parameters for which Alden tested outfalls were: 

(1) the plant flow and temperature rise for three units 

(Units 1, 2 and 3 operating at initial licensed power levels, 

water flow of 2.05 million gpm, 140F temperature rise), 

(2) the total dynamic head available from the circulating 

water pumps, and (3) the property line and bulkhead line of 

Con Edison. During tests on the Outfall Model, the thermal 

criteria were modified and finalized by the State. These 

current criteria led to the outfall now under construction 

(Appendix 0 to the Indian Point Unit No. 2 Environmental 

Report, Supplement). The tide simulated in the test was 

0.4 fps steady ebbing flow. The expected dilution at the
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point where the plume reaches the surface was shown by this 

model to be approximately 1:2.  

A submerged discharge designed through the studies conducted 

in the Outfall Model was incorporated into Model II. These 

studies were conducted with assistance from QLM. Final tests 

with Model II were conducted with this submerged outfall.  

These tests simulated two unit plant operations and indicated 

that the transient thermal plume would comply with the 

thermal criteria. The QLM mathematical models reported in 

February and October 1969 (Appendices K and M to the Indian 

Point Unit No. 2 Environmental Report, Supplement), also 

supported this conclusion.  

The detailed criteria adopted by New York State which cover 

thermal discharges into the Hudson River at Indian Point, 

classified as "an estuary", are as follows (6 NYCRR 704.1 

(b) (4)): 

"The water temperature at the surface of an estuary 
shall not be raised to more than 90°F at any point 
provided further, at least 50 percent of the cross 
sectional area and/or volume of the estuary including 
a minimum of 1/3 of the surface as measured from water 
edge to water edge at any stage ot tide, shall not 
be raised to more than 40F over the temperature that 
existed before the addition of heat of artificial 
origin or a maximum of 83°F, whichever is less.  
However, during July through September, if the 
water temperature at the surface of an estuary 
before the addition of heat of artificial origin 
is more than 830 F, an increase in temperature not 
to exceed 1.50F, at any point of the estuarine 
passageway as delineated above, may be permitted."
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These detailed criteria effect the water quality standards of 

New York State. As discussed elsewhere in this testimony, 

Con Edison has developed a'design for effluent discharge 

facilities in order to assure compliance with these criteria.  

On December 7, 1970, in accordance with the requirements of' 

Section 21-b of the Federal Water Pollution Control Act, the 

New York State Department of Environmental Conservation issued 

a Certificate to the effect that the effluent to be discharged 

from Units 1 and 2 will not contravene the applicable water 

quality standards.  

The thermal discharge from Unit No. 2 will be added to the 

common disch arge for Unit No. 1. Model studies (discussed 

previously) have indicated that the plume from such combined 

discharge will not extend more than 2,500 feet across the 

river from Indian Point. It would appear, therefore, that 

migration of fish in the v icinity of Indian Point Station 

will not be affected by a thermal barrier as a result of 

the combined discharge.. Also, as di scussed previously, these 

thermal discharges will result in a temperature distribution 

in the Hudson *River within the surface temperature limits 

established by the New York State Criteria Governing Heated 

Discharges. Moreover, the actual temperature distribution 

with Units 1 and 2 in operation will be well below these.  

limits most of the time. Therefore, it can be stated that 

thermal discharges will not adversely effect the aquatic, 

environment. It may also be added that the sphere of in

fluence of this thermal discharge is small as compared to
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the extent of the river in the vicinity of Indian Point and, 

therefore, effects on biota, if any, will be local.
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FIGURE 2

INDIAN POINT NO. 2 
CONDENSER COOLING WATER TEMPERATURE 

vs 
% REACTOR POWER

RISE (F)

3 PUMP WITH DEICING 
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/ 
/

0 70 80

6 PUMP WITH DEICING 
LOOP RECIRCULATION 
680,000 GPM .69ft/sec 
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840,000 GPM .85ft./"ec

90 100
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5.0 chemical Discharges is circulated 

During operation at reduced 
power ear i s r 

through all facility systems 
(primary, secondary, condenser 

and service water)• 
Since water treatment 

procedures are 

ooverned by the 
use of the systems 

rather than by 
the 

operating power levels, 
chemical additionsand 

subsequent 

discharges are 
initially the 

same as for full power 
operation 

with minor exceptions. 
The predominant 

chemicals utilized 
in 

the various systems 
are summarized 

in Table 3.  

The primary method 
of treatment 

of chemical effluents 
from 

the Indian Point Generating 
Station is dilution with circu

lating water so 
that chemical 

concentrations 
are reduced 

aceptable for discharge.une 

to levels well below those acU 
rm onder 

all circumstances 
and modes of operation 

(long-term operations 

at full power or 
short-term testing 

operations) concentrations 

at the confluence with the Hudson River will be maintained so 

as to never exceed 
the concentrations 

as given in Table 
4.  

The concentration limits 
as set forth in Table 

4 were 

m extensive bioassay 
studies and se relatively 

conservative estimates 
with respect to 

dilution water 
volume, 

ceae is and neutralization 
effects. Hence, as in the 

case of full power 
operation, chemical 

releases to the 

environment during 
reduced power 

operations are 
expected 

to have minirum 
ecological impact.  

Since some flexibility 
is available 

in the number 
of circu

lating pumps 
utilized as well 

as the numbers 
of condensers 

in 
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operation, chlorination of circulating cooling water may 

vary according to the pump-condenser-flow utilization.  

Although chemical discharges are not power dependent, 

concentrations of chemicals will be flow dependent. As 

mentioned earlier, various concentration limits will not 

be exceeded, but the lower flow rates will provide discharge 

concentrations closer to the proposed limits than higher 

power operations at full flow rates. Due to the extremely 

conservative estimate of dilution water volume utilized in 

arriving at these limits (100,000 gpm as opposed to 840,000 

gpm under normal operating conditions), these variations 

are not expected to be significant. This variable flow 

operation may exist for a limited time period only.  

Several other factors contribute to the conservative nature 

of the proposed limits: 

1) It is extremely unlikely that the entire list of 

chemicals will be simultaneously discharged.  

2) When acids and bases are simultaneously discharged, 

they will neutralize the toxic effect of each other.  

3) During the bioassay survey permissible concentrations 

were determined by 48-hour exposures while the actual 

exposure time to the discharge concentration is esti

mated to be-2.5-inutec.  

4) The discharge concentrations are'subject to an almost 

instantaneous 50% further reduction resulting from
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dilution when the discharge water empties from the 

canal into the river.  

Based on the results of the bioassays and a consideration of 

the method of discharge, Con Edison is confident that there 

will be no detrimental effects to aquatic life from the dis

charge of chemicals at Indian Point.
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0
TABLE 3 

Summary of Chemical Discharges

Chemical Use Location Concentration* 
(ppm)

Maximum 
Flow 
(gpm)

Sustained 
Released 
(lbs/day)

Phosphate 

Hydrazine 

Cyclo
hexylamine or 
Morphaline

Lithium 
Hydroxide

Boric Acid 

Potassium 
Chromate 

Sodium 
Hypochlorite 

Sodium 
Hydroxide

pH control 

02 control 

pH control 

pH control 

chemical 
shim 

corrosion 
inhibitor* 

chlorination 

demineral
izer regen
eration

secondary steam 
generators; 
service 
boilers 

steam 
generators 

feedwater 

primary system 

primary system 

closed cooling 
water system 

main condensers 

primary 
demineralizer

on a sustained basis unless otherwise noted; values are for concentrated waste stream before 
cilution in the discharge canal 

** only under the adverse condition of evaporator breakdown 
+ assuming maximum leakage; no routine discharge planned 
++ not on a sustained basis but only one hour, 3 times per week; concentration given is the 

chlorine residual using 15% hypochlorite solution at maximum flow; this is the concentration 
in the discharge canal prior to entering the river

200 

200

200

25**

2000** 

100+

25** 600**

25+

0.5++

30+

5000** 25** 12**



Table 4 

Proposed Concentration of Chemicals at Confluence 

of Discharge Canal and Hudson River

Chemical 

Phosphate 

Hydrazine 

Cyclohexylamine 

Morpholine 

Lithium Hydroxide 

Boric Acid 

Potassium Chromate 

Residual Chlorine 

Sodium Hydroxide ' 

Sulfuric Acid 

Soda Ash 

Detergent

Concentration (ppm) 

1.54 

0.1 

0.1 

0.1 

0.01 

50 

0.05 (hexavalent chromium) 

0.5 

10 

10 

5

1.0



6.0 Environmental Effects on Fish and Entrained Organisms 

A. Fish Diversion 

As described in Section 2.3.6.2 of Con Edison's Supple

mental Environmental Report filed on September 9, 1971, 

Indian Point Unit No. 1 has experienced problems of fish 

impingement with its cooling water intake. Because of a 

number of changes which have been or are being made in 

-the Unit No. 2 intake structure and which are described 

in that report, there is reason to expect substantial 

improvement over Unit No. 1 general experience. Based on 

a limited amount of data available from testing of the 

Unit No. 2 pumps, as well as Unit No. 1 information, it 

is possible to make predictions of fish collections for 

Unit No. 2 for the periods involved in the various limited 

operation phases.  

The quantities of fish predicted to be collected daily at 

Unit No. 2 will depend on the abundance of fish in the 

area of the intake, the volume of water being withdrawn 

and the intake velocity approaching the screens. The 

intake velocity at Unit No. 2 would depend on (1) 

whether the de-icing loops are operating, and (2) the 

number of pumps operating.  

Table 5 gives the intake water velocity and temperature 

rise, for three and six-pump operation with and without 

de-icing loop operation. Pump operation in some mode
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will occur when the reactor is producing power or is 

in a hot shutdown condition. The expected modes and 

duration of operation of the reactor and the circulating 

water pumps during the various limited licensing phases 

are given in Section 2.0 above.  

The time of year is important as higher collections 

would be predicted for winter months. During the spring 

of the year (April through June), a minimal daily 

collection rate will occur. During May of 1971 two 

pumps were operated at Unit 2 in order to establish the 

extent of the problem at that time. Between May 3 and 

28, with one pump operating at 105,000 gpm flow and one 

pump operating at 140,000 gpm, an average of 4.0 lbs/day 

was collected: 

Mean weight of fish per day collected at 
Unit No. 2 May 3 to 28, 1971 

Flow rate (GPM) Mean Weight of fish per_ day (pounds) 

Pump 22 (105,000) 0.5 
Pump 26 (140,000) 3.5 

The weight is based on a mean weight of 0.4 oz per fish 

which is the approximate mean weight of white perch 

collected at Unit 1. The fish collected at Units 1 

and 2 are of a consistently small size, 2 to 41in, and 

0.4 oz is a good approximation of the weight of an 

individual fish.



TABLE 5

Pumping 
Conditions

Flow 
gpm

Temperature Rise OF 
50% Power 90% Power

Intake Velocity ft/sec 
(in front of fixed screen)

WITHOUT DE-ICING 
LOOP FLOW 

6 pumps (full 
flow) 

3 pumps (full 
flow) 

WITH DE-ICING 

LOOP FLOW 

6. pumps (full)

3 pumps (full) 260,000

840,000 

420,000

8.0 

16.0

13.8

680,000

0.85

17.0

.85

0.69

25.8 .53



Based on the sampling in 1971, the weight of fish 

collected with 6 pumps operating at full flow can be, 

estimated by multiplying the collection rate at full 

flow (pump 26) by six. The weight of fish collected 

with 6 pumps operating at reduced flow (de-icing loop 

in operation, 113,000 gpm/pump) can be estimated by 

multiplying the collection rate at reduced flow (pump 22) 

by six. With six pumps operating at full flow an 

estimated 21 lbs/day will be collected and with 6 pumps 

at reduced flow an estimated 3 lbs/day will be collected 

during the spring of the year at Unit 2.  

During the winter months the collection rate is expected 

to be at a yearly peak. Data are available from Unit 2 

for early February. From February 4 to February l0*three 

pumps were operated at Unit 2 with the following results: 

Average weight of fish per day collected at 

Unit 2 February 4-10, 1971 

Average weight/day pounds 

Flow rate* (gpm) for time interval 

Pump 22 (105,000) 53.9 
Pump 23 (105,000) 91.7 
Pump 26. (140,000) 98.9 

Based on the sampling from February, 1971 the weight of 

fish expected at Unit 2 du~ring the winter months can be 

estimated as it was for the spring. The average of pumps 

22 and 23 was used for the reduced flow condition. with
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six pumps operating at full flow an estimated 593 lbs/day 

will be collected and with 6 pumps at reduced flow an 

estimated 437 lbs/day will be collected at Unit 2.  

Based on Indian Point Unit No. 1 experience, the fish 

impinged would be predicted to consist primarily of 

the following: 

Estimated % of Total Catch 
Species on a Yearly Basis 

White perch 80.4 
Striped bass 3.6 
Tomcod 5.3 
Herrings (primarily 
blueback) 2.8 

Bay anchovy 2.1 
Other 5.9 

During the winter, white perch are more than 90% of the 

catch. Striped bass are collected throughout the year 

in low numbers. Tomcod are abundant in the spring and 

summer and blueback herring and anchovy are abundant in 

summer and fall.  

The collection rate of fish at Units 1 and 2 has been 

highly variable on a daily basis making prediction 

difficult. The estimates above assume a direct relation

ship between flow and quantity of fish collected. In 

actuality, the daily movements of fish in the vicinity 

of the intakes is the most important factor influencing 

the collection rate. Therefore, the expected weight of
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fish collected on any given day could be greater or less 

than the above estimates.  

For the time periods and modes of operation involved in 

the various phases of limited operation, the fish 

collections described above would not be detrimental 

to the fish populations in the river. This is due to 

the high abundance of these species in the river as a 

whole, and the fact that a very high mortality occurs 

naturally to the young fish, i.e., many caught on the 

screens would otherwise succumb to natural causes. In 

any event, any effect on the general fish population which 

were to occur due to limited operation during the pending 

NEPA review would be temporary. The reproductive mechanism 

of the fish species involved is such that a very high 

mortality to young fish will not be detrimental to the 

ability of the population to maintain itself. In other 

words, there will be no irreversible effect on the 

populations involved.  

Further assurance in this regard exists with respect to 

the activities to be authorized at up to 20% and 50% of 

full power because of the limited periods of time involved 

and the substantial use of three-pump operation planned 

during those periods.

-47-



B. Effects on Entrained Organisms at Indian Point Unit No. 2 

Various life stages of fish and phyto-and zooplankton 

are the types of organisms which will be carried by the 

cooling water flow into the intake structure. The plank

tonic organisms, including fish eggs and larvae, are non

screenable and will be carried through the intake pumps 

and condensers of the plant.  

In November 1970, New York University Institute of 

Environmental Medicine was contracted by Con Edison to 

perform studies on the effect on passing aquatic organisms 

through the condenser. These studies are being done at 

Unit No. 1 located at Indian Point. Two consecutive 

years of such investigation are envisaged. Studies also 

will be conducted on non-screenable organisms passing 

through the condenser of Unit No. 2 which is scheduled to 

go into operation in 1972.  

Scope of this work includes studies on survival, extent 

of mechanical damage, thermal shock tolerance and effects 

on reproductive potential of entrained organisms. Effect 

on the productivity of the entrained phytoplankton is also 

under investigation. Consideration is being given to such 

aspects as recycling of already exposed organisms to the 

condenser passage, time required for passage through 

the condensers, exposure in the discharge canal and repro

duction rates of organisms in the ambient water.
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The expected temperature rise during passage through the 

condensers for the various modes of operation is given in 

Section 4.0. The expected AT is less than 25.81F for 

any of the potential operation modes. Preliminary results 

of a current study of, entrainment effects indicate no 

mortality to zooplankton due to condenser passage, but 

mortality (not yet quantified) to some fish larvae. Very 

few fish larvae are preserit in the river in the fall and 

winter of the year and, therefore, no significant effect 

will occur at those times. Phytoplankton are not expected 

to be affected by the predicted AT.  

Any loss of organisms which does occur as a result of 

condenser passage must be related to the populations of 

these organisms present in the river. It is now felt that 

little ecological impact will occur because of the rapid 

regeneration time of the plankton and because the plant is 

below the area of major fish spawning in this river. Thus, 

relatively few fish larva will be withdrawn. In any 

event, the various phases of limited operation during the 

ongoing NEPA review will not have an irreversible 

ecological effect because any loss would be well within 

the capacity of the populations to replace.  

The return of the water at Indian Point will be at 

approximately the same level as its withdrawal. The
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biological oxygen demand (BOD) will not be changed by 

the operation of Indian Point Unit No. 2.  

Scouring at the Unit No. 2 intake and at the combined 

discharge will occur over a small area. Scouring has 

occurred at other plants but only in a relatively small 

area. We estimate that the species diversity and/or 

biomass of benthic organisms will change at the intake 

and discharge. These changes are very localized and 

their deleterious or beneficial effects on the ecosystems 

will be insignificant.
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7.0 Foreclosure of Alternatives 

Physical construction of Indian Point Unit No. 2 will be 

complete at the time it is ready to achieve criticality.  

This includes the condenser cooling water system (already 

complete), which is the most likely area of attention in 

the environmental review. Therefore, limited operation 

under the various phases, including the planned testing, 

will have no effect whatsoever on the feasibility or 

difficulty of adoption of various possible alternative 

ways of ameliorating environmental impact in the areas of 

thermal or chemical discharges or fish protection.  

The only sense in which the plant will be significantly 

different after the limited operation activites from before 

is that the primary coolant system will be made radioactive.  

Hence, the adoption of subsequent modifications in the 

radwaste system might require some work on radioactive 

systems where the same work performed before criticality 

would not. Such work on radioactive systems is routine 

and in fact will be performed for currently planned 

modifications to the radwaste system. Thus, the difficulty 

of accomplishing any modifications which might be required 

will not be substantially increased as a result of limited 

operation activities. The radwaste system is, of course, 

complete at this time.
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8.0 Effects of Delay Upon the Public Interest 

8.1 Need for Power 

The immediate need of the people living in Con Edison's 

service territory for the electric power to be produced by 

Indian Point Unit No. 2 cannot be over emphasized. Since 

June 1, 1969, commercial operation of the completed unit 

has been delayed; its unavailability since then has 

contributed to unprecedentedly critical power supply 

problems for the New York metropolitan area and 

threatens an even greater power crisis for the summer 

of 1972.  

As of October,13, 1971, Unit No. 2 was ready for fuel 

loading, and Con Edison was awaiting appropriate action 

by the Atomic Safety and Licensing Board and the Division 

of Reactor Licensing authorizing fuel loading and sub

critical testing. If this authorization is granted 

promptly, it is estimated that Unit No. 2 will be 

ready for criticality in mid or late November 1971.  

Because of the pending contested licensing proceeding, 

it is expected that the NEPA review could not be com

pleted nor a full power license issued for several 

months or longer. Because of the length of time 

required to conduct testing required prior to full 

power commercial operation, it has become necessary 

for Con Edison to obtain authorization for limited 

operation to permit completion of this testing prior
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to the summer of 1972.

It should be emphasized that full operation of.  

the unit is needed as much in advance of the 

summer as possible to minimize the "shakedown" 

character of power production from this unit 

at peak periods. As shown below, the likely 

power shortage in the New York metropolitan area 

in the summer of 1972 constitutes an emergency 

situation for which the public interest requires 

operation of Indian Point Unit No. 2. Limited 

operation, both below and above 50% of full-power 

should be authorized to the fullest extent 

necessary to ensure that the unit will be 

available for full operation by next summer..  

In order to estimate the significance of this 

need, it is important to understand the nature 

of Con Edison's electric service area, which 

covers the five boroughs of New York City and 

most of Westchester County. The population of 

this service area is approximately 8,6.50,000.  

An adequate and reliable supply of electric 

power is essential to the life of this key 

metropolitan area. A lack of such a 

supply will jeopardize a vast array of 

critical services and facilities vital to.
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the preservation of the public health and safety such 

as water supply, fire protection, sewage and garbage 

disposal, hospitals, nursing homes, railway and subway 

transportation, law enforcement, traffic control, drawbridge 

operation and all forms of local and interstate communi

cations. As a national and international center, a lack 

of power in this area will have effects beyond its 

geographical borders.  

Since 1969, Con Edison has been faced with a continuing 

crisis in supplying electric energy to the communities 

which it serves. Immediately prior to 1969, the 

Company's planned reserve capacity, including purchases 

from others, was 1,532 megawatts or 21% of its anticipated 

peak load.  

In 1969, however, delays in the addition of new capacity 

by other utilities limited the amount of the purchased 

power actually available for the peak in that year to 

260 megawatts, approximately one-third of the 710 mega

watts for which Con Edison had contracted. In addition, 

there were several equipment outages and deratings* 

experienced during the summer period, which is the 

period of peak demand in the Company's system. As a 

*"Deratings" result from equipment problems which, while 

they do not require that a generating unit be completely 
removed from service, restrict its operation to less than 
its full capacity.
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consequence, the Company had to request large customers 

to reduce load voluntarily, to appeal to the general 

public to conserve electricity and to institute voltage 

reductions on eight different days on which the loss of 

capacity ranged from 800 to over 2,000 megawatts. On 

two occasions, the voltage reduction reached the maximum 

allowable level of 8%*, after which the only load control 

device available is to totally discontinue electric 

service to some of our customers.  

Again in 1970, the Company experienced power shortages 

even though the planned capacity resources had been 

increased from 8,882 megawatts to 9,839 megawatts.  

This represented a reserve of 27% of the anticipated 

peak load, and was to be principally achieved by the 

addition of almost 1,200 megawatts of gas turbine 

capacity to the system. Construction and startup delay, 

as well as a strike which affected one of Con Edison's 

suppliers, caused slippage in the schedule for adding 

the gas turbines. The summer started with none of the 

gas turbines-in operation. They came into operation at 

various times thereafter, and Con Edison had 874 megawatts 

in operation at the end of the summer. This, together 

with equipment deratings and forced outages, made it 

necessary for Con Edison to make appeals again for the 

conservation of electricity by the public and to institute 

voltage reductions on fifteen days. On one occasion, 

* Voltage reductions in excess of 8% would cause damage to 

customer's equipment.  
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Con Edison had to resort to discontinuance of service 

to approximately 1% of its customers. Discontinuance 

of service to any customers is a drastic measure and 

every effort must be made to avoid'its recurrence.  

As far as the peak load period of 1971 was concerned, 

Con Edison added 624 megawatts of additional gas 

turbine capacity and, after re-rating some of its 

older units, it had a reserve installed on its own 

system equal to only 9% of the estimated peak load.  

Con Edison had also contracted for 920 megawatts of 

firm capacity purchases, thus raising the reserve to 

21%. After further adjustment for the requirements of 

the steam system, the reserve was reduced to 17.3%.  

This reserve, considering the re-ratings, is of the 

same order of magnitude as those with which Con Edison 

faced the summers of 1969 and 1970, and again Con 

Edison has had to resort to the frequent use of 

voltage reduction. Through September 30, 1971, Con 

Edison has reduced voltages on its system on fifteen 

occasions during the year.  

Major problems were avoided because forced outages 

of large units were less than in previous years and 

there were no prolonged hot spells.
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If Indian Point Unit No. 2 should not be available in 

1972, the power supply situation is likely to be sub

stantially worse than in the recent past. The estimated 

peak load is ,-&, megawatts, and installed capacity, 

assuming that Indian Point Unit No. 2 is on-line, is 

expected to be 9,996 megawatts. This includes 400 

megawatts from Con Edison's share of Bowline Point 

Unit No. 1, scheduled to go on-line in July 1972, and 

348 megawatts from barge-mounted gas turbines, also 

scheduled for July 1972. The Company has, in addition, 

contracted for 325* megawatts of purchased capacity 

and expects to sign a contract for an additional 70 

megawatts shortly. This would provide a reserve after 

steam system requirements of 9%, which is substantially 

less than is desirable. It is at this level of antici

pated reserve, and greater, that Con Edison has experienced 

severe difficulties for the past three years. If the 873 

megawatts of capacity from Indian Point Unit No. 2 were 

not to be available, Con Edison's reserve margin for 1972 

would be cut almost in half, i.e., to 9--7-%. This margin 

would represent a serious threat to the power supply of 

the New York metropolitan area, and would be even worse 

in the event of a delay in completion of Bowline Point 

Unit No. 1 (525 MW, including the 125 MW purchase) and 

the new gas turbines (348 MW).  

* Of this, 125 megawatts are from Orange & Rockland's 

share of the Bowline Point Unit No. 1.
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The New York State Public Service Commission described 

the scope of the electricity supply problem in our 

service area in a recent opinion"~ (page 6) , as follows: 

"In the summer of 1971 and, it appears, for a 
number of summers to come, the New York 
metropolitan region may be forced to adjust 
to shortages of electric power serious enough, 
at least, to cause inconvenience and, at 
worst, to weaken the capacity of both the 
city and its surrounding areas to function." 

That statement was written on the assumption that Indian 

Point Unit No. 2 would be available during the summer of 

1972.  

The environmental impact of the unavailability of Indian 

Point Unit No. 2 must also be considered. The immediate 

effec"U in 1972 would be that Con Edison would be forced 

to make greater use of older fossil-fueled plants. The 

result would be that additional amounts of pollutants 

would be added to the New York City atmosphere. The 

quantities are shown in Section 8.3.  

Con Edison's-latest evaluation of load growth~and 

prospective power supply indicates that the capacity 

of Indian Point Unit No. 2 will represent a significant 

portion of the reserves which are to be maintained in 

future years to assure adequate reliability of service 

*Case 25937 - Proceeding on motion of the Commission as 
to plans and procedures of electric corporations for 
local shedding in times of emergency. Second Interim 
Report August 3, 1971



to our customers. As discussed above, Con.Edison has 

had difficulty in the recent past in-meeting peak load 

requirements. It now has an extensive construction 

program to prevent the recurrence of these difficulties 

and to meet future load growth. It is estimated that 

Con Edison will require additional power equal to that 

of a large new plant every other year. Indian Point 

Unit No. 2 is an integral part of this program. In 

the years subsequent to 1972, the available of capacity 

from Indian Point Unit No. 2 along with capacity from 

other units which are now planned, will allow Con 

Edison to increase installed generating reserve margins 

to a level which is deemed acceptable.  

In addition to meeting the requirements of load growth, 

the availability of planned new capacity including 

Indian Point Unit No. 2 is essential to allow the 

retirement of units which are now 40 to 50 years old 

and which would have already been removed from service 

were it not for delays already experienced. These 

units are inefficient and environmentally undesirable.  

Moreover, despite substantial expenditures for main

tenance, they provide a much less reliable source of 

capacity than that provided by the newer units, and 

their re liability will continue to deteriorate. Any 

delay in the operation of Indian Point Unit No. 2 

relying on the Postponement of the retirement of these
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units would be ill-advised because they might be unable 

to provide dependable output when required.  

There is no way by which Con Edison's reserve margin 

for 1972 can be substantially improved if Indian Point 

Unit No. 2 is not in commercial service.  

Other new plants are not feasible to meet 1972 require

ments. Fossil-fueled plants require an estimated 4 to 

6 years to complete and an alternative nuclear power 

plant would require an even longer time. Gas turbines 

are not technically alternatives for a base load plant 

such as Indian Point Unit No. 2. Our experience indicates 

that installation of gas turbines requires more than one 

year even on a crash basis so that the earliest that 

gas turbines equivalent to the capacity of Indian Point 

Unit No. 2 could be installed would be after the summer 

of 1972.  

Purchased power is likewise not a feasible alternative 

for Indian Point Unit No. 2 for the year 1972. Con 

Edison has a-lready arranged for 395 MW11 of purchased 

power for the summer-of 1972. The Company has solicited 

offers from sources in the northeastern states and Canada 

and has obtained indications that there may be some 

additional power available for purchase. However, in 

all these cases except for approximately 200 MW, the 

availability of additional purchased power for the
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summer of 1972 is contingent upon the completion of 

the construction of new facilities which are not even 

s cheduled for service until the spring of 1972 at the 

earliest. A large part of the capacity available on 

this contingent basis depends on the timely completion 

and licensing of nuclear facilities. The remaining 

offers are contingent upon the completion of non-nuclear 

facilities and known delays already jeopardize the 

construction schedules. The generally prevailing 

experience of slippages in utility construction 

projects cast serious doubt on the availability of 

the power involved in each of these offers.  

Con Edison has in the past made emergency purchases 

of-energy from outside the system. Such purchases 

and other short duration purchases will probably be 

available in varying quantities from day to day as 

load and system conditions of other utilities permit.  

However, there is no assurance as to the availability 

of such power, and it would be extremely imprudent to 

plan to meet- load demands utilizing emergency purchases 

without any basis to predict when and how much will be 

available.  

In the event Indian Point Unit No. 2 is not in commercial 

operation by the summer of 1972, it will p robably be 

necessary for Con Edison to implement, for the short
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term, various emergency procedures which have been 

developed to provide for situations where there is a 

shortage of generating capacity resources. These 

procedures could, depending on the severity of the 

power shortage, ultimately involve load conservation 

measures such as voltage reduction and disconnection 

of customers. The number of instances in which the 

public will have to be inconvenienced by those measures 

will depend largely on the magnitude of forced outages 

of other generating equipment installed on the Con 

Edison system and the availability of capacity in 

other utility systems for sale to Con Edison on an 

emergency basis.  

The emergency procedures which would be implemented in 

the event of a power shortage have been prescribed by 

the New York Public Service Commission in Case 25937.  

The Commission ordered a sequence of 23 steps. The most 

significant steps affecting customers are an 8% voltage 

reduction and load shedding by disconnection of customers.  

The latter procedure could have a statewide effect because 

all members of the New York Power Pool have agreed to dis

connect their customers to assist a power deficient 

company.  

In accordance with the Public Service Commission's order, 

the Company would make every effort to contract for the
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purchase of supplemental and emergency capacity from 

neighboring utilities. The availability of such capacity 

will depend upon two factors: the installation of new 

capacity in neighboring systems and the transmission 

capability between systems. Since neighboring systems 

have experienced delays in meeting service dates and 

outage problems similar to those of Con Edison, this 

source of power cannot be relied upon for other than 

emergency conditions. Also, Con Edison's attempts to 

strengthen the transmission system have experienced 

delays caused by local opposition along transmission 

line routes.  

If it should be necessary to disconnect load equal to the 

capacity of Indian Point Unit No. 2 (873 Mw), it would 

mean the interruption of more than 400,000 customers in 

the less dense areas of Westchester, Staten Island, 

Northeast Bronx and Northeast Queens. This would 

initially affect approximately 1,250,000 people, 

primarily in private homes and small commercial 

establishments. If such a load disconnection were 

required for more than two hours, additional people 

would be affected as Con Edison rotated the service 

interruption to different parts of its system.  

In recognition of these problems, the Company has 

initiated programs to reduce the demand for electric 

power. Con Edison has discontinued promotion of electric
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sales and is conducting a program of consumer education 

on conservation of electricity.  

The Public Service Commission in its opinion in Case 

25937, after discussing all possible emergency measures, 

concluded as follows (at page 28): 

"There can be no doubt, of course, that this 
great region will face awesome difficulties if 

Consolidated Edison-does not, reasonably soon 
acquire additional generating and power import 
capacity. It is to that solution, however, that 

all energies should be turned and not to measures 
that so plainly invite economic disaster." 

8.2 Cost of Delay 

The costs of delay to Con Edison, and to its customers, 

during the period of ongoing NEPA review if limited 

operation is not authorized as requested, will consist of 

about 3.5 million dollars per month, the estimated cost 

of incremental operation and maintenance and out-of

pocket cost of replacing energy which would otherwise 

have been produced by Unit No. 2, plus almost one 

million dollars per month, the amount of interest 

during construction which would accure during the 

period of delay.  

8.3 Environmental Costs ofDe lay 

There is a substantial, positive environmental benefit to 

be derived from allowing Unit No. 2 to operat e as soon as 

it is available. Without the unit, Con Edison would be
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forced to make greater us e o f older fossil-fueled 

plants.  

The Company has analyzed the dispatch of various groups 

of units which would occur during 1972 with and without 

Indian Point Unit No. 2 in service. Table 6 indicates 

the increased energy output and increased sulfur dioxide, 

nitrous oxides and particulate matter by station that 

would be emitted in New York City if Indian Point Unit 

No. 2 were not in service as presently scheduled. The 

increase in the emission of pollutants is expected to 

be 1,245 tons per year of particulates, 29,000 tons per 

year of sulfur dioxide and 16,000 ton s per year of NO
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TABLE 6 

Increased Generation and Stack Emissions 
at Con Edison Generating Stations 

as a Result of Indian Point Unit No. 2 
Not in Service in 1972

Station 

Arthur Kill 
Astoria 
East River 
Hell Gate 
Hudson Avenue 
Ravenswood 
Sherman Creek 
Waterside 
59th Street 
74th Street 
Gas Turbines 

TOTAL EMISSIONS

Increased 
Gen ration 
(10- KWH) 

241 
103 
376 

1387 
964 

1028 
427 
372 
315 
67 

387

Additional 
Particulates 

(Tons) 
68 
16 
48 

318 
242 
254 
103 

95 
86 
15 
0

1245

0 0

S02 
(Tons) 
2000 

400 
1100 
7200 
5400 
5700 
2300 
2200 
2000 

300 
400 

29000

NO 
(Tons) 
1000 
200 
600 

3800 
2900 
3000 
1200 
1100 
1000 

200 

1000 

16000



4014

F4Wt3 !MR. TROSTEN: Thank you, Mr. chairman.  

2 Dr. Chairman, we have no further direct examination 

3 to offer with respect to our motion for a limited operation 

4 license.  

5 CHAIRMAN JENSCH: The subject has been mentioned 

6 parenthetically before. We will expect it to be supplemented 

7 at some time during the course of the hearings. i take it 

a that that will necessarily await some later time. We would 

9 like to be informed by the Applicant every twho weeks as to 

10 how your repair work is getting on. If the staff could give, 

11 us some comments on the report as to when those information 

12 sheets are-submitted to us, too, it would be appreciated..  

13 MR. TROSTEN: I might add that we are submitting* 

14 to the Board and to the parties represented here today a copy 

15 for the information of the Board and the parties of the 

16 report which applicant submitted to the Atomic Energy Commissi 

17 on November 14th, 1971, relative to the fire which occurred on 

18 November 4.  

19 would like to inquire of the chairman concerning 

20 eIe point he has just made because we are submitting a motion 

21 here for limited operation. It is unclear to me, kro chairman, 

22 of the scope of the request you have just made. we are asking 0 
23 for authority to proceed. we have filed our testimony in

24 support thereof. The motion is unopposed by any of the partiec 

25 with the exception of the Citizen's Committee for the
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F4Wt4 protection of the Environment, insofar as radiological health 

2 and safety grounds are concerned. We are prepared today,, &dr 

3 reponse to a question that the Chairman may have, to comment 

4 further to the extent that we are now able, with regard to.the 

5 status Of .the fire and the status of the repair. But it-iis 

6 unclear to. me why the matter must be held open on an indefinitj 

7 basis as the chairman appeared to indicate a moment ago.  

8 CHIRWN JENSCH: The Board is anxious to expedite 

9 this proceeding in every way, The Board feels that it will 

io be able to do that with these additional 'data. These reports 

11 need not be formally filed as a part of the evidence in. this 

12 proceeding, but as supplementary submittals by the ,Applicant.  

13 To answer you directly, what importance is it to 

14 the Board, we feel it is of importance tothe Board and we 

is appreciate the statement that Mr. Cahill made last F4iday as 

16 to the status ofo the matter, We feel, as the Applicant has 

17 indicated in many ways, that it does not like to..e any 

is delay iU this proceeding. we will proceed .to a consideration 

19 of all matters related to the motion and the authority which 

20 is sought. When this statement is made and no orid opposes 

21 this, except almost parenthetically the Citizen's committee 

22 for the protection of the alvironment--I know the reference 

23 wasn't intended to be casual. It places this case in a con

24 tested aspect as to'radiological safety. There are some very 

25 substantial considerations that the Board will undertake in



4016

I 

2 

3 

4 

5 

6 

7 

8 

9 

10" 

11 

12 

13 

14 

15 

16: 

t7 

18 

19 

20 

21 

22 

23 

24 

25

F4WL5

reference to this proceeding.  

It is not clear to me yet that the Board has com

pleted its statement of concern of radiological safety. There 

must be further matters considered during the course of .our 

deliberations. we are most anxious to expedite this case and 

avoid delay and avoid concerns.  

AS I say, the Applicant expressed in many ways about 

delays. We feel that this will fit the necessities of the 

case.  

MR. TROSTEN: Tank you, M. Chairman. We will 

certainly endeavor to keep the-

CHhIRMN JENSCH: If there isn't anything further 

in your statement that -you have filed with the Atomic Energy 

commission other than what w. Cahill gave us Friday, you 

need not submit it here,. te feel perfectly informed of the 

present status. I feel pw° Cahill's statement was clear.  

He enumerated the problems that were involved. We are mindful 

of those problems. Unless you want to keep the record open 

to put,: your.. statement in, we .will be glad to receive it if 

you desire to offer itq. we Will be glad to receive any evi

dence that the parties feei is relevant and we feel is relevan 

DR. TROSTEN: We. have no offer of evidence at this 

time, Mr. chairman. I merely made that point if there were a 

question that the Board wished to ask Dr. Cahill, that he 

was prepared to respond.
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CHARMN JENSCH: We thank you. We don't think 

2 there is. we think he covered it very well last Friday.  

3 It is indeed unfortunate that this event has occurred, we 

4 would necessarily be guided as we go along with our main 

5 directive o the completion of the process.rn of this case.  

6 We are not overlooking the reality of the situation. As we 

7 understand it, but W.* Cahill and Mr. madsen of -the compliancei 

8 Section indicated that.  

*, 7, TROSTEN: We will endeavor to kedp the Board 

10 and the arties advised as further information is developed 

11 concerning the fire situation.  

2 CWIRMAN JENSCH: if you can just give us a report 

13 or letter every two weeks, that will help. sbank you° 
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MR. BRIGGS: 'Ar. Trosten, I don't know as of now 

what approach the Citizens Committee is going to take concern

ing the radiological safety of this testing. But they. have 

asked many questions concerning the emergency core cooling 

system ddring' the past two weeks. I don't find anything in 

this additional evidence that shows that there may or may not 

be different requirements for the emergency core cooling 

system during this testing period from the requirements that: 

exist during long periods of steady operation during full 

power.  

Is it intended that that subject be addressed at any 

time? 

MR. TROSTEN: 4r. Briggs, the evidence tha tte pro

pose to introduce during the emergency core cooling system 

during the testing program and full power operation is that 

which we have adduced to this point in time. We have responde 

to all cross.-examination propounded to us from the Citizens 

Committee with respect to all facets of the ECCS. X~e do not 

at this time have any additional testimony to offer concerning 

:the performance of the ECCS during the contemplated testing 

program. Am I being responsive to your question? 

MR. BRIGGS: I think so. If the Board were to con

clude that the Citizens Committee had made a good: case for 

indicating that there was .a serious question concerning the 

performance of the ECCS under long time operation and full



F5 Wu2 

2 

3 

4 

5 

6 

7 

a 

9 

10 

13 

2 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

25

4619., 

power, then you would say this would be the conclusion that 

one should reach for a testing program such as is shown" here; 
is that right? ' 

MRTROSTEN: No, not necessarily. There might well 

be a.dif erenc between those two situations. I would cer

tainly think that since we ,are now talking about a 50 per cent 

testing license -- we are #ctually talking about it in two 

stages, the 20 per cent operation and 50 per cent operation; 

that the findings and conclusions which will be set forth.'by 

the parties definitely should be addressed to the question of 

20 per cent and 50 per cent Operation. If there is any proper 

distinction between these two points of view, it would seem 

to me it might well be appropriate to draw that distinction, 

4r. Briggs. So I don't think the fact that there might be a 

problem withtfull power operation over a long-term program 

necessarily. applies to the limited power operation necessarily 

CHAIMN JENSCH: That might be a matter of evidence 

is' :not? 
MR. TROSTEN: Yes, sir, it might.  

CHAIRMAN JENSCH: Before we recess before our normal 

recess time, let me ask the State of New York. Has the State 

of New York approved or has the Environmental Protection 

Agency approved the water temperature standards for the Hudson 

River?

MR. MARTIN: I don't have the answer to that, Mr.
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chairman.  

CHAIRMAN JENSCIl: Will you give consideration to that 

and give us the status of the relationship between the State' of 

New York'and the Environmental Protection Agency on the thermal 

releasesl Is. there any other matter we can take up before we 

recess? 

MR. TROSTEq: Let me ask you, Mr. Chairman. Are we 

going to proceed with examination by the Board of our Environ

mental panel this afternoon, or are we going to proceed with 

the ECCS interrogation? 

CHAIRMAN JENSCiH: Is your panel on environment going 

to have a long lunch or can they get back at -

MR. TROSTEN: They will be here.  

CHAIRMAN JENSCH: Let us make that decision after 

lunch. We do have some ECCS matters. If there is any pre

liminary interrogation they would like to take on this matter-

the only party that :will be interested, as I understand your 

statement, in this situation for 20 per cent power or 50 per 

cent power, would likely be the' State of New York; is that 

correct? 

-- _Associationmis not coh-" 
The Hudson River emen's c isntcn 

cerned about this testing; is that correct? 

MR. MACBETH: Under the terms of the stipulation, we 

will not have any cross-examinatlon of the Applicant on the 

50 per cent testing.
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1 CHAM.N JENSCH: Does that mean you do not oppose it' 

2 14R. MACBETH: We do not oppose it.  

3 CHAIRMAN JENSCH: Very well.  

4 MR. TROSTEN: 4r. Chairman, let me say this: As I 

5 indicated in my statement this morning, we are most anxious to 

6 proceed today, and for the rest of this week, with regard to 

7 any interrogation which the Board wishes to make of our. environ 

8 mental panel. There will be, as I understand it, no questions 

9 propounded by any of the parties to the proceeding other than 

10 questions by the Board. We will have our panel here as long, 

it as is necessary in order to respond to the Board's questions..  

12 CHAIRMAN JENSCH: We appreciate that. The Board 

13 will be here to receive any and all evidence that any of the 

14 parties desire to submit or present for dur consideration.  

15 We will extend the hours of: the hearing as long as convenient 

16 to the parties and the two schedules. Therefore, if there is 

17 nothing further at this time, we will recess until ..  

MR. 1ARTIN: h, ?4r. Chairman* the State of New York. does 

19, not oppose the issunce of the license for 50. per cent testing 

20 on environmental grounds or. radiological safety grounds. I 

2) h ave brought this matter before the Department of Environmental 

22 Conservation. It is my und6rstanding.-- I'd like to check on 

23 it. It is my understanding, that the necessary approvals have 

24 been obtained but I would like to check further. Certainly. as 

25 fr as this hearing is concerned, the State of New York does not

.14021
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intend to introduce any evidence or undertake any cross-exam

ination of the Applicant's witnesses on that testimony.  

CHAIRMAN JENSCH: Very well. If you will check 

whether the Environmental Agency has approved that, we would 

appreciate it.  

At this time let us recess to reconvene in this room 

at 2:00 o'clock.  

(The luncheon recess is taken.)
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I 
AFTERNOON SESSION 

2 

3 
CHAIRMAN JENSCH: Please come to order.  

4 
Does the Applicant desire to speak to the matters 

5 
raised by Mr. Briggs on the crucible and ECCS? 

6 MR. TROSTEN: Yes, Mr. Chairman. I would like to 
7 

have Witness Moore resume the stand.  
8 

CHAIRMAN JENSCH: Having been previously sworn, he 

need not be sworn again...  

10 (James S. Moore resumed.) 

MR. TROSTEN: Mr. Chairman, we have a copy of the 

12 questions that were put to us by Mr. Briggs before the.  

13 luncheon recess. Now Mr. Moore has a set of questions, our 

14 only copy, in front of him, and I think I am simply going to 
5 ask Mr. Moore to take Mr. Briggs' questions and indicate 

16 briefly what the nature of the question was by reference to the 

17 excerpt from the transcript and then to respond.  

18 Would you please do that, Mr. Moore., 

19 CHAIRMAN JENSCH: Very well, Proceed.  

20 MR. MOORE: Well,, there is some preamble on the 

21 first page here that doesn't specifically state a question.  

22 The first question I come to is "Did the Applicant at any 

23 time prior to or during the construction permit hearings 

24 indicate that it would propose to remove the crucible from the 
25 design when-it achieved an ECCS system that was satisfactory

GBml
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to the AEC and the ACRS?" 

2 In response to that question, no, the Applicant did 

3 not indicate that the crucible would be removed when a satis

,factory ECCS system was achieved.  

5 The next question, "Is it correct that at the time 

6 of the constructionpermit hearings the Applicant was convinced 

7 that it could design the crucible on the basis of conservative 

8 engineering principles and without the results of a research 

9 and development program?", 

10 Yes, in this sense, and this was covered to some 

11 extent also in the hearing for the construction permit, in 

12 that we felt that we could design a crucible based on 

13 application of conservative engineering principles and on the 

14 basis of existing experimental data. So we agreed that.there 

15 was a considerable amount of design detail to be done, but 

16 we felt we could do the design without additional experimental 

17 programs. So in that sense we felt it could be done without 

18 R&D.  

19 CHAIRMAN JENSCH: What was the experimental data 

20 that you had available for the crucible., could you tell us, 

21 please?.  

22 MR. MOORE: Yes. The questions that arose with' 

23. respect to the crucible design were primarily concerned with 

?A the heat transfer mechanisms of a molten material and contact 

2s with a refractory material, and this was complicated .by the



fact that this specific molten material had an internal heat 

* 2 
source.  

We were hopeful that we could determine the heat 

transfer mechanisms and characteristics on the basis of 

existing literature with respect to refractory systems. This 

6 was not refractory furnaces, et cetera. Crucibles, so to 

7 speak, had been designed for other applications in use of 

8 cooling molten materials. So we hoped to draw on that kind of 

literature or experimental evidence without performing:' any 

10 specific large-scale experiments using molten UO2.  

11, CHAIRMAN JENSCH: Thank you. Will you proceed.  

12 MR. MOORE: Finally Mr. Briggs indicated an under

13 standing in reviewing the FSAR and other information with 

14 respect to the crucible, and he stated this understanding, 

is and if it's wrong he said he'd like to be corrected. I will 

16 restate his understanding and proceed to correct it in some 

places.  

18 No. 1, he said, "Xt appeared to the Applicant that 

19 incorporating the accumulators would satisfy the AEC and the 
20 ACidS requirement for . eiegecy ' o ling ss coe "cin hsystem." 

21 With respect to that statement I would disagree in 

22 that the Applicant felt that that incorporating .the accumulatoi 

23 would more than satisfy the original stated requirement of 

24 the AEC and ACRS and specifically indicated in the ACRS 

letter where there was a request for improvement in flow rate

4025GBm3



4026
GBm4

1 and possibly pressure with respect to the coolant pumps. We 

2 in fact developed a whole new design concept using the 

3 accumulator system which not only had the effect of increasing 

rates, but also the very beneficial effect of getting water 

5 to the core much more quickly than a pumping system. So in 

6 that sense I would say that we more than satisfied the 

7 specific AEC-ACRS requirement that was spelled out.  

8 CHAIRMAN JENSCH: Well, it was done by the accumu

9 lators, is that correct? 

to .. MR. MOORE: ,That's correct.  

11 CHAIRMAN JENSCH: Proceed. Thank you.  

12 MR. MOORE: The next statement, "The potential 

13 problems that arose during the design reviews of the crucible 

14 made it highly uncertain whether the crucible could perform 

is its intended function., 

16 I would basically agree with that statement: Yes, 

17 that was that statement.  

18 There is the following statement. "There would be 

19 substantial research and development required to prove the 

20 effectiveness of.the design as it existed or to provide a 

21 satisfactory design." 

22 I would agree with that statement and add to it 

23 perhaps that there wasn't a high degree of assurance that 

g4 even after having completed such a program that you would have 

25 had an acceptable design.



I The next statement, "The Applicant decided that. the 

2 plant with its improved emergency core cooling system satis

fied all the AEC criteria." 

4' ~We would agree to that.  

5 ' Next statement that the "cost of a research and 

6 development program, installation of an effective crucible and 

7 the likely delay in completion of the plant were greater than 

8 any benefit that might be expected from providing the crucible." 
.4 

We would disagree with that characterization. Cost 

10 really wasn't the fundamental consideration or any real 

it consideration at all in this matter. It was with respect to 

12 our really being able to come up with a viable design that 

13 we could in fact have confidence in with respect to the.' 

14 reactor crucible. There was just so much uncertainty there 

'5 Ithat that was the primary reason, not cost.  
18 Finally,"On the basis of these considerations the.  

i7 determination was made not to provide it." 

18 This determinationwas concurred in by the ACRS and 

19 by the, AEC. Staff. .That's correct.  

20 i believe that answers the questions as I find them 

21 in this part of the transcript.  

22 MR. BRIGGS: I believe the record shows"that the 

23 decision to eliminate the crucible from the plant :was Made in 

24 1.968 and that the first -- lt's see - " that the amendment 

25 to the safety analysis was provided in the final safety analys s

4027GBm5
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I 
report and that the FSAR constitutes the public recording of 

2 
the change in the design of the plant, that there was no 

3 
other public information provided, is that correct? 

MR. TROSTEN: That is correct, Mr. Briggs.  

5 
CHAIRMAN JENSCH . Could you explain a bit more, Mr.  

Moore. You say you came iip with a wholly new design concept 

7 
which included the accumulators. What was the original and 

8 
what was the whole new design concept that you provided for 

9 
end the emergency core cooling system? 

10 

11 

12.  
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1.0. MOORE: The original emergency core cooling 

a system as described in the PSAR for the Indian Point 2.Plant 

3 consisted of essentially pumping systems which would be opera

4 ted from diesels on site and these pumping systems would then 

; pump water into the primary system to make up the loss of water 

6 associated with the loss of coolant.  

7 There existed rather apparent limitations on the size 

8 and magnitude of the pumping systems that could be proyided, 

.9 primarily because the requirement that these systems be able 

10 to operate without off site power.  

11 So we had pumping systems which took some time in 

12 order to get sufficient water into the system to recover the 

13 core. The new design approach, the different concepts5 was 

14 to use the accumulator system which consisted of then, pressur

is ized tanks sitting ready tb inject water very rapidly following 

16 a blowdown as the primary system pressures decreased.  

17 So the main effectiveness of the accumulator system 

is was to get water at a ,very. high rate at a very early time back 

19 nto- the system and thereforeieffectively turn the temperature 

to around in the .core very earty -in the transient, so that it was 

21 a different concept in that sense. It did not require external 
22 power and it was a passive sstem there sitting ready to be 

23 discharged in the loss of coolant.  

24 CHAI4AN, RJENSCH:. And that is what you meant by a 

25 whole new design concept, this change to let the accumulator

4 o 9G2 Bul
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flush out when the valve was opened, is that about it?.  

HR. MOORE: That's correct.  

CHAIRMAN JENSCH: Thank you. I don't have any fur

t her questions. The Board has no further questions.  

Excuse me. Dr. Ceyer has.  

DR. GEYER: I would like to ask one question about 

the accumulator design.  

Are they designed to withstand the full pressure of 

the primary system? 

MR. MOORE: The accumulators themselves? 

DR. '  G&ER: Yes.  

MR. MOORE: No, they are not.  

DR. GEYER: Well, what security is there against an 

opening of one of the valves while you are under 

pressure?* 

MR. MOORE: Yes. .The accumulator isisolated from 
the coolant system by tw6 check valves in seies. So even

were you to dostulate a failire of one of the check valves; 

there is another check valve there to prevent any pressuriza

don ok the accumulator system.  

DR. GEYER: Then do these check valves open automati

cally or is there another valve in the connection that you open 

MR. MOORE: No. There is a valve that's available 

for maintenance purposes or when the plant is depressurized 

and shut down that can isolate the accumulators. But during
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normal operation the only valves between the accumulator and 

2 the reactor coolant system are these two check valves. So 

3 that when a reactor coolant system is depressurized to' below 

4 j theoperating pressure of the accumulators then the check 

5 valves will open up just on the pressure differential and 

6 discharge the water.  

7 DR. GEYER: What security do you have that that valv 

8 is open at all times? It has to be open for the accumulator 

9 to work.  

10 MR. MOORE: That's correct. You are talking now qf 

the motor-operated valve? 

12 DR. GEYER: Right.  

13 MR. MOORE: That 's right. There are procedures and 

14 operating prbcedures and indications in the control room as 

is tb the status of this valve and I believe alarms to indicate 

16 the status of this valve as to whether it's opened or not, and 

17 the tech specs require that these valves be open during nor

Mral operation.  

19 DR. GEYER: Thank. you.  

20'CHAIR4AIM jEWSCil: The Board has no further questions 

21 MR. TROSTER: 14r. Chairman, while Mr. Hoore is on 

22 the stand, before the break Mr. Briggs asked a question which 

23 I responded to briefly, which I think it would be iappropriate 

24 for Mr. Moore to supplement.  

25 He asked if we had information, as I recall it,
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concerning performance of the emergency core cooling system 

for Indian Point 2 relative to the AEC's interim policy state

ment at po wer levels up to 50 per cent testing of the plant 

as :ontemplated by Applicant's motion dated October 19, 1971.  

If I recall, Mr. Briggs, that was the thrust of your question.  

Am I correct, sir? 

And Mr. Moore will comment with respect to that 

question.
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f MR. MOORE: yes. we have reviewed the loss of 

2 coolant situation that might occur from 50 per cent power in 

3 conjunction with this interim license. The primary effect, 

of.,curse, is the fact thai We are at half power level' So 

5 the peak power is reduced by a factor of two from that design 

6 value used at full power. And then in looking at the , loss 

of coolant transient and using the interim criteria, the peak 

8 clad temperature from this condition would be less than 1200 

9 ' degrees Fahrenheit instead of the 2300 degrees that was the 

10 case for the full power situation.  

11 This in itself should preclude any possible clad 

12 bursting. But also there is another mitigating factor in 

13 that operation at 50 per cent power for the period of time, 

14 even- longer periods of time than envisioned for this interim 

15 license, will not be sufficient to create any significant 

16 internal pressure due to fission gas build-up within the fuel 

I "rods themselves.  

18By this I meananyth ing over 100 psiL. So thit: there 

is is very litte- internatl p. wich. couid contribute to 

20' 'ethe9 sw1 inq or burstirg so for this particular situation, 

21 that this would be the case as I have described it.  

22 MR. TROSTEN: we have no further questions for Mr.  

23 Moore in response to the Board's inquiry.  

24 CRAIR N JENSCE: we will have some. further questions 

25 later about the emergency core cooling system. we will deal
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G3Bt2 specifically with that matter later.  

2 Very well. Thank you, Mr. Moore. you are temporaril, 

3 excused, subject to call for further inquiry.  

4 While there is a pause, let me inquire of the State 

5 of, NeW york what is the situation in reference to the approval 

or. lack of approval by the environmental policy Agency respect

7 ing the thermal releases as set up by the State of New york? 

8 MR. MRTIN: During the recess I called the New york 

9 state Department of Environmental conservation and i have been 

10 informed that New York's standards adopted were approved in 

It 1967 and that modifications to those standards were proposed 

12 in 1969 and those modifications are not yet approved. They 

13 are in the discussion stages.  

14 cwk#U"i:JENCH: Well, in any event tlhe 'approval 

15 required by the 1970 Environmental Policy Act has not been 

16 secured by the state of New york, is that correctl 

17 MR. iRTIN: I don't knew the answer, 

MR. TlROSTEN: . chairman, would you repeat that 

19 question1 Sir. 1 am sorry,

20 CI1MN ENSCfl: TLetaPrOVal required by the 

21 Environmental policy Act has not been re eived by the state' 
of 

22 New York, is that correct? 

23 MR. TROSTEN: The invironmental.Plolicy.A~t43 sir? 

The water quality? 

25 CEAIRMN JENSCn: water quality act, yes.
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1 MR. TROSTEN: Yes, yes, sir. It is Applicant's 

2 understanding that the N ewiyork state Water quality criteria 

3 have been approved in accordance with the pederal ater 

4 pollution Control Act as amended. New York state does have 

5 approved criteria within the meaning of that statute and they 

6 are listed, officially listed by the Environmental portection 

7 Agency as one of the states which has approved criteria. -The 

a criteria were approved by the Secretary of the Interior in 

9 1967.  

10 • CIIRMAN JENSCH: Yes. But since that time the 

11 thermal release standard has not been improved by the ater 

12 Quality Act or the Environmetal Policy Agency, has it? 

13 MR. MRTIN: W. Chairman, it's my understanding that 

14 the State of New York's criteria is approved. This is the 

i5 approval i just spoke to you about.  

16 CM 33MN IENSCH: IsR 1967.  

17 MR. MRRTIN: -That's correct.  

18 cHmMT ntmNSCni: x am talking about thermal releaseE 

19 approved, 

20 M. TROSTEN: Oh, :ae you referring: sir to the 

21 section 21B? 

22 CHA R u JENSCH: Yes.  

23 MR. TROSTEN: Yes. The New york state Department 

24 of Environmental Conservation has issued a certificate, a 

25 reasonable assurance with respect to the Indian Point 2
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facility, in December of 1570, pursuant to section 21B of the 

Federal ater Pollution Control Act as amended. This statement 

of reasonable assurance was furnished to the Atomic Energy 

COPission, submitted to the Atomic Energy Commission in 

a4iordance with the requirements of the statute and is referenc 

in various documents on file here, including the environmental 

report of the pplicant0
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lwtl CHAIRIhN JENSCH: I am talking about thermal re

2 leases.  

3 .. R° TROSTEN: Ys, sir, that's what I was talking 

* 4 about.  

. CHAIRMAN JENSCH: Have they been approved by any 

6 federal agency? 

7 MR. TROSTEN: Thermal releases from the Indian Point 

18 2 plant? 

9 CHAIRMN JENSCH: Yes, the proposed thermal releases  

10 that the temperature increases proposed if the plant iS 

ii authorized to operate.  

12 MRo TROSTEN: Are you referring to the approvals-

13 which agencies, sir, are you referring to? 

14 CHAIRMAN JENSCH: As I understand it, the Water 

I5 Quality-

16 MR. TROSTEN: Improvement Act? 

17 CmnmN jwsCH: Yes. That has been transferted 

18 from the Department of Interior to the. envionmental 

1§ , iotection Agency. Has'that latter agency approved the therma 

20 "reea'es for the'operatin of the Indian Point 2 plant? 

21 MR. TROSTEN: Let .me respond in this way to your 

22 question, mro chairman. The certificate of reasonable 

23. assurance which was submitted to the Atomic Energy Commission 

24 under Section 21B of the Federal water pollution control Act, 

25 we are advised, was submitted by the Atomic 1nergy Commission
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ilwt2 I to the Environmental protection Agency as required by that 

section of the statute.  

3 ., I. might add, in addition, that the consolidated:.  

4,. i.ba company has filed an application under the Refuse'Act 

s for a Ref1se Act permit with regard to Indian point 2 as .  

6 required by the Refuse Act, and the application in accordance 

7 with the regulations of the united States COrpS of Engineers, 

8 has been furnished to the Environmental protection Agency-for 

9 its review in accordance with the April 1971 regulations of 

10 the Corps of Engineers.  

Does that respond to your question, Mr. Chairman? 

12 CHAIRnN JENSCH: , Not quite. I'm trying to get, 

13 yes or no, has the Environmental Policy Administration 

14 approved the thermal releases of the proposed operation of 

15 the indian Point No. 2 plant? Try that yes or no.  

16 MR. TROSTEN: fro Chairman, in attempting to answer 

17 your question, i wasn't gi4ing a yes or no answer because' I 

18. wantea to be sure I :anderstood, it,. There is no legal require

19 ment, that the releases from the Indiarj point 2 plant be 

20 approved as such, excepting in the sense in which i have been 

21 describing, sir, 

22 CM IRMN JENSCH: I think where it.comes down is to 

23 whether the State of New York's thermal reledse3 have been .  

g4 approved and would affect the Indian point 2 plant. is that 

25 correct, w. o rtin?
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MR. MARTIN: The state of New york staidards have 

2 been approved and the state of New York-

3 CmRn.N JENSCH: you are talking about 1967? 

S"4 ."MR. IRTIN: Yes.  

CMAIRMAN JENSCH: I am talking about something in 

6 1970.  

7 MR. DRTIN: The thermal discharge.  

8 CHAIRMmN JENSCH: :Have you had anything since 1970? 

9 MR. MARTIN: Not since 1970.  

10 CH1JIRMAN JENSCH: I believe that takes care of the 

11' inquiry.  

12 MR. TROSTEN: Thank you, jr. chairman.  

13 1 would simply want to observe that the Water Quality 

14 Improvement Act of 1970 and the reorganization plan which 

15 transferred the secretary of the Interior's responsibility to 

15 the Environmental Protection AgenCy did not require a new 

17 approval of the water quality standards of the State of NeW 

york subsequent to the approval by the Secretary of the 

19 tnterior in 1967. 1 j ust wish to observe that.  

20 CHA19MN JENSCH! This is something that we can give 

21 further consideration to* as to whether it is required or not.  

22 As I understand, Mr. Mrtin, something has been submitted, 

23 has there not? what did you say, has been submitted recently 

24 still under the discussion stage? 

25 MR. PARTIN: This is a matter of updating the
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standards that were approved in 1967. New York state does 

have standards.  

CHAIRWN JENSCH:, They are updating those and seeking 

approval thereof; is that correct? 

MR. MARTIN: Yes.  

CEAIRN JENSCH: What is the change, from what to 

what? 

MR. 14ARTIN: I don't know what those changes were..  

I just am relating the information. The Department of 

Environmental conservation, that yes, New york did have 

standards and were adoptedl and approved in 1967, that there 

are modifications and continuing discussions are going on 

about them. I asked when they would be completed and they 

could give me no time estimate. They did. reassure me that 

there are standards and that they have been approved to that 

extent.  

AS far as ."the:Deprtment of Environmental Conservatic 

i, concernd, they have reviewed the discharges.  

CHAIRM%14 JENSH hat i it that. mdv york state now 

mkS to. have approved akd te,*hich ii. hasn t yet-

PR. MARTIN: Perhaps the Applicant could tell you 

that.o 

MR. TROSTEN: Mr. Chairman, the new material which 

is under discussion by the state of New York and the 

Environmental Protection Agency is described in the Applicant'
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I environmental report. We will seek the reference an4 provide 

2 it to the Board very shortly.  

3 CHAIRMN JENSCH: That is in this larger volume; 

4 is that correct? 

5 MR. TROSTEN: y s. I am referring to the supple, 

6 mental environmental report filed by the Applicant on 

7 September 9, 1971, which will be offered in evidence at a 

future session of the hearing.  

9 CWMnI ,N JENSCH.' And that document, the Board would 

10 .note, -we will e giving futher review before completing our 

11 considerations,,of the environmental matters and before corn

12 pleting the exetessiofs-of our concern in the environmental 

13 field, 

14 As I understand it, that is the session that the 

15 parties discussed having convened on December 14, 1971.  

18 MR'.o- TROSTEN: I'd like to make an observation 'with 

17 reg i."d t h' Chairm.  

18 As you know, Section D-.2 :-of Appendl D provides,.  

19., and Section se-e, as well, prides for motions to be filed 

20 for -auth6riizatiano lmiieiopraio while the NEPA 

21 environmentall review, including the hearing by this Board, is 

22 going on for the Indian Point 2 plant. The full scale WEPA 

23 environmental review and hearing will, of course, involve 

24 consideration by the Board id. introduction into evidence of 

25 Applicant's environmental report, a document to which 1 just
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Applicant is not offering in evidence, mr. chairman, 

that environmental report in support of a motion for limited 

'operation which is before the Board and was before the Board 

on septenzer 24th, and supplemented on October 19th. We are 

offering in evidence, in support of that motion, only the 

testimony which was offered in evidence today and sponsored 

by our panel.  

it is Applicant's position that by offering that 

evidence, we believe that we have sustained the burden ;of , 

going forward with the evidence called for under Section D of 

Appendix D.  

.. ",
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MR. TROSTEN: I would like to also make the point, 

2 Mr. Chairman, that with regard to radiological safety matters-

3 
CHAIRMAN JENSCH: Excuse me. You don't have any 
4r 

objection to the Board looking at the supplemental report 

filed on September 1971? 

6 MR. TROSTEN: No.  

7 C!AIRMAN JENSCH: Since there was opposition from 

the radiological safety point of view, from the Citizens' 

Committee for the Protection of the Environment, that Section 

10 50.57(C) could wt be utilized because of the fact that the." 

11 initial decision has to be issued even at 20 per cent of 

12 power; is that correct? 

13 MR. TROSTEN: Section 50.57(C) is utilized, sir.  

14 It is just a particular portion of 50.57(C), the portion that 

requires, in the case of a contest, the Board will make 

18 appropriate findings and make an initial decision.  

17. May I make this observation, too, Mr. Chairman, With 
18 regard to the radiological safety matters. We wish to have 

19 the Board, as do all the Intervenors, the Citizens' Committee 

20 foI the Protection -of tihe Evironment, EDF and HRFA wish 

21 to have the Board consider the motion that is before the 

2 Board now on the basis of the state of the record as of the 

23 conclusion of the session of hearings, not the session of 

24 hearings commencing on December 14. The objective here was 

25 to put before the Board, as far as radiological safety
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matters are concerned, all :of the record in the proceeding 

2 to date. It was not the intention to adduce additional 

3 evidence on radiological safety matters insofar as the 50 per 

4 cent license is concerned.  

5 Of course, if sone situation should develop whereby 

6 Applicant felt that some additional evidentiary presentation 

7 was required with specific reference to the 50 per cent 

6: license, that has not tlready been put before the Board, then, 

9 of course, we would proceed to do so. That is not our intent 

10 at the present time.  

01 CHAIR4AN JENSCH: :We don't want you to have the 

12 option entirely yourself. The Board is much concerned about 

13 this general statement as has been found by this panel today.  

14 We will indicate to you in i general way of our concerns.  

15 We intend there should be much more environmental 

16 data available. Whether you and the Hudson River Fishermen's 

17 Association and Citizens' Committee for the Protection of 

18 the Environment and Environmental Defense Fund believe that 

I9 this record is what you want the Board to consider, the 

20'' EBard feels, tat -it 'wi. Iake, a- definite indication to the 

21 parties respecting the scope of the record. We are not 

22 satisfied with the general conclusions which .are set forth 

23 in the statement. We will try to indicate to you today, 

?A those things, such further tifatters will await further 

25 review of the matters pertaining to environmental matters.



HTWm3 4045 

In addi'tion, we do not feel that we will be in a 

position to completely consider the relationship of a 

20 per cent power request or a 50 per cent power request 

without a statement from the Staff.
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The Staff, as we understand it, is in the process of 

2 working up a statement in.. reference to both power levels 

3 sought for testing here. In that connection, of course, we 

4 would hope that the Staffi and we request the Staff, to se

cure statements from those Federal agencies who have been 

6 shown in the original Staff safety evaluation, where comments 

7 were received in certain respects which did bear on environ

8 mental matters. We ask the Staff to secure comments from the 

expertise of the outside agencies who would have concern in 

1o,, .these fields.  

Does the Applicant have anything further to state 

12 on the environmental point of view? 

13 MR. TROSTEN: Mr. Chairman, we have no further 

14 direct evidence to offer it this time.  

15 CHAIRMAN JENSCH: Very well.  

16 MR. TROSTEN: We are certainly prepared -- you 

17 indicated a.:moment ago that you had some general concerns that 

,, you wtshed to put forward.  

19CAIMA.. JENSC .. : Yes., 

20- 'I. RO ME: We' are prepared to' respondtths 'iROST d~tothese 

21 concerns to the extent that we are able to today.  

4.12 CHAIRMN JENSCI: We will that-right now.: 

23 MR. TROSTEM: 4r. Chairman. I also have the refer

24 ence in the report that I said I would provide to the Board.  

25 May I give that not?



C HALIMAN JENSCH: Yes, please.  

2 MR. TROSTEN: The criteria in effect at the present 

3 time are described and quoted on page 2.3.3 - 13 of Applicant' 

4 September 9, 1971, supplemental environmental report. The 

5 changes between the present and the former criteria are des

6 cribed in Appendix K to that document.  

7- CHAl RAN JENSCI: Could you briefly indicate what 

8 the changes are that are sought for approval by the State of 

9 New York? 

10 MR. TROSTEN: Yes. Dr. Lawler will respond to that 

question.  

12 CHAIRMAN JENSCH: Please do. Are you reading from 

13 a document or 

14 DR. LAWLER: I can respond to that question gener

15 ally, Mr. Chiman 

6 .. CHAIRMAN JENSCI: Very well.  

17 DR. LALER: -. ItYbu wish now, as I understand it, the 

18 df ference between the. criteria submitted and approved by" the 

19 State of New York in-i967 and the criteria adopted by the 

20 State of New York in 1969 ~re:-thermal discharges? 

21' CHAIRMAN JENSCH: Has there been any later adoption 

2 by the State of New York after 1969 that you know of? 

23 DR. LAWLER: To the best of my knowledge, no..  

24 CHAIRMAN JENSCH: Very well. Proceed, please..  

25 DR. LAWLER: The criteria adopted by the State of

404.7H3 Wu2
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New York in 1969 given on page 33 of the testimony that was 

submitted by this panel this morning.  

DR. GEYER: May I ask a question? 

CHAIRMAN JENSCH: Yes.  

DR. GEYER: A moment ago it was said that the 1967 

standards in force. You are talking about 1969. I am 

confused.  

. TROSTEN: I believe we were talking before, Dr.  

Geyer, in a context of standards that-.had been approved by 

the Department of the Interior- 'now the Environmental Pro

'ftection Agency. It was the context in which we were discussin 

it. The 19,9 standards are in force in the State of New York, 

but these standards have not received the approval of the 

Environmental Protectionm"Agency.  

CHAIRMAN JENSCH: Is this showing on page 33 of this 

statement submitted this morning of the Applicant in support 

of its motion for issuance of the license authorizing limited 

a does that teflect all of the'data reflected in 

Appendix K of the environmental report Submitted by the Appli

cant ok September 9, 1971? 

MR. TROSTEN: What page was that, Mr. Chairman? 

CHAIRMAN JENSCZ: Dr. Lawler will tell you the page 

he gave us.  

MR. TROSTEN: And these are the same criteria as 

those reported on the page that I mentioned, '4r. Chairman.
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CHAIr IAN JENSCH: Are there any other data in 

Appendix K related to the thermal releases as reflected. in 

your filing of September.'9i 1971? 

DR. LAWLER: Appendix K addresses itself to the 

criteria adopted by the State of New York in 1969. Actually, 

Appendix K discusses bot criteria. Appendix K was written 

primarily because of the change in criteria by the State of 

New York. The thrust of the change in criteria by the State 

of New York is that they generally were made more restrictive 

as applies to a thermal discharge.  

CHAIRMAN JENSCH ' aybe perhaps this is a legal 

question and let me address it to Applicant's counsel or to 

Mr. Martin.  

The State of New York has adopted the criteria 

reflected 6 page,33 of the statement !submitted by the Appli

cant this morning; is that correct? 

MR. MARIN: Thatt's correct.  

HAIRMAN JENSCH: So that what is in effect as far 

as tdhe' State. of ew Yik is, concerned are the criteria re

flected on page 33 of the& statement;. is that correct? 

NR.: TROSTEN:. Yes, that's correct.  

CHAIRMAN JENSCH: There have been no Federal approv

als of those criteria, as I understand it, 1r. Mlartin; is 

that correct? 

MR. MARTIN: That is correct.

4049
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1 NR. TROSTEN: Yes.  

2 CHAm N JENScI: So the matter is awaiting some

3 determination in that regard. Do you know what date it was 

4 submitted by the State of Iew York to the Environmental 

5 Protection Agency? 

M R. MARTIN: I do't know.-, .  
7 MR. TROSTEN:: I believe it is approximately October 

of 1969.  

CHAIRMAN JENSCH: They certainly got ahead of£the 

10 Environmental Agency all right. Do you know if there has been 

11 any letters ack~owledging receipt or indicating the status of 

12 the consideration of the criteria adopted in 1969? 

13 MR. MARTIN: During the recess I was advised by a 

14 representative of the Department of Environmental Conservation 

is that DEC. and the Federal Agency have been cooperating, to re

1i view this, and review towards approval. This, as is indicated 

17 is a,.continuing. prdcess. Whether or not there is correspond

ence, i don't, know.  

19 HAM JENSCH: I imagine it will be continued 

20 until It s. c6fcluded:..I was wonde ng how l0ng it has been 

21 cbntinving to .see when it might be concluded.  

22 "MR. M4ARTIN: I asked the question if he knew when it 

23 might be concluded and he said no.  

?A CHAIRMAN JENSCH: Since the State of New York is 

25 welcomed as a party to this proceeding, if you will endeavor

4050
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I to secure some more specific information on what endeavors 

2 have been made to secure approval, having called up the Environ 

3 mental Policy Agency and said, we have something here and have 

4 you had a chance to look at it and have there been any .confer

5 ences about it or is it just laying dormant until somebody 

6 gives it a push. Is there anything to indicate to us how well 

7 this is progressing or not progressing, who is not doing some

thing or who is doing something? Anything in that regard we 

9 will be glad to have.  

10- So if: we, take the criteria presently adopted by the 

State of New York, I. take: it that these concerns we should 

12 have foremost in consideration for environmental considerations 

13 for the thermal releases;. is that correct? 

14 MR. TROSTEN: That's correct, sir.  

'5 CHAIRMAN JENSCH: Very well.  

16 DR. GEYERt:* For purposes: of clarification, I would 

17 like to ask some questions about the document submitted this 

lS6 morning, entitLed, "restimony of Applicant in Support of its 

19 Motion for Issance of a License !Authorizitg Limited Operation." 

20 MR. TROSTEN: D#.,Geyer, I don't mean to interrupt 

21 you, sir. I wanted to ask you one question about one of the 

22 witnesses, Mr. Robert Wiesemann. Mr. Wiesemann has had a 

23 death in his family and has asked if he may be excused for 'the 

24 remainder of the session so that he may go home. Is that all 

25 right?
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CHAIMAN JENSCH: Oh, indeed. We certainly express 

2 regrets in his absence.  

3 MR. TROSTEN: Thank you. Go ahead, Dr. Geyer.  
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DR. GEYER: Referring to page 34 of this document, 

the second sentence in the long paragraphb b.eginning about 
3 the middle of the page it says, "Model studies have indica

4 ted that the plume from such combined discharge will not 
5 extend more than 250 feet across the river from Indian Point." 
6 How is the plume defined? Is it a four-degree 

7 boundary plume or one and a half-degree boundary, plume or 
8 neither of these? What is its definition? 

9 MR. WOODBURY: The plume is limited by a four
10 degree isotherm, sir, on the surface.  

it - 6R4 GEER sQ age 39,."Experience has shown that 
12 some of the difficulties at the thermoelectric power.plants 

13 which have been attributed to thermal effects have in fact 

14 been due to misuse or accidental release of chemicals of 

15 different kinds." 

In the case of Indian Point what proportions are 
17 taken against either accidental overdoses or inadvertent use 

18 of the wrong chemicals or too much of the chemicals? 

10 ? MR. WOODBURY: Mr. Cahill will address that question.  

2 MR. CAHILL: The control is through the analysis 
21 measurement of the chemicals in use in the plant which are 
22 known before discharge and are under control by virtue of .the 
23 large amounts of dilutant water available in the circulating 

24 water system.  

25 DR. GEYER: What supervision is provided over the

IBml
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1 person who adds. chlorine, for example? 

2 MR. CAHILL: LeIt me check with our operating people.  

.3 Well, as I thought, the regular operating personnel, 

4 a trained operator would supervise the addition of the 

chemical, but a Staff man, a technician versed in chemitry, 

6 would also be in surveillance over the operation. So :,there 

his aline and a Staff control.  

MR.:1rOSTEN: May I inquire in that regard, Mr.  

* -Ca ithi s an .:automatic injection system? 

10 MRCAILL; hee 4is1l W~l a mete n ~np 

11 It's a pump thA discharges with a fixed amount of '"Inecten, 

44 S o 
i ! . s U~e nal cont€rol.-..  

13 C#AIRMAN That is it doesn't inject every 

4A-' 

14 24 hou'rs?4 1,:,' ,;:, 

1 ,- MR. tHILL:, No, it's not automatic.  

16 .,. ,CHI1 N JNSCH:' How.-bften. ate you planning to 

17 ' injectA your chemicals? This is to clean the condenser tubes.  

i8 MR. CAHILL: This is to maintain the condenser 

19 tubes in a state of cleanliness, to avoid the build-up iof; 

20 slime on the tubes.  

21 CHAIRMAN. JENSCH: What -s t..e le.niic, hlorine? 

S, SCH, Yes.  
22 " s, MR .CAHIL: It' soiu we use h sw nim ng.  

5 ..........  
24. !:+'. .MR. / CAHIL: Which is H ' h' " we' d t" i. i n swimming... , , .. , + + .: ++ + 

25 I pools. :i+++::+...
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CHAIRMAN JENSCH: And how often are you planning to 
2 have the injection of the chlorine? 

3 MR. CAHILL: I can check on just what the time 

4! period is. It's determined from the point of view of using a 

5 minimum amount of the material consistent with the maintenance 

6 of the cleanliness of the tubes.  

7 So this is determined by observation and maintains 

8 the tube mn'inium and also controlled from the point of view of 

9 not having any residual chlorine left after it's used up in 

10 cleaning the tubes and does not have a residual.  

* Let me just check on the time period that is planned 

12 at this time.  

13 CHAIRMAN JENSCH: And also what is the experience 

14 at Indian Point 1.  

15 DR. GEYER: This is right before us. On the foot

16 note on the table on page 40 appears the answer.  

17 MR. CAHILL: This is given in Table 3 of our 

le testimony and I will sunmnarize it .  

19 It's planned to be three days a week on alternating 

20 dias and the injection lasts about a half hour. Indian Point 

21 ! .is using the same type of.cycle.. It's injected on Monday, 

22 Wednesday, and Friday, and the plant at Indian Point 2 will 

23 be injected on Tuesday, Thursday, and Saturday.  

24 CHAIRMAN JENSCH: In different quantities, however, 

25 and volumes, I expect, is that correct?

iBm3



IBm4

I 

.2 

.3 

4 

5 

7 

8, 

end , 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25

4056 

You will use more for the Indian Point 2? 

MR. CAHILL: There is more water flow, of course, 

through Indian Point 2 by virtue of the larger size. And the 

amounts of control from the point of view of conservation 

that's necessary to keep the tubes clean and to stay within 

the minimum residual concentration.  

CHAIRMAN JENSCH: Have we had a chemical analysis 

from the releases from Indian Point 1 as they get to the river 

and returning from the condenser tubes?
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MR. CAHILL: Yes, sir. We are keeping within this 

2 residual limit which is one-half part per million.  

3 CHAIRMAN JENSCH: Well, as I understand your testi

4 mony you are doing it three times a week for Indian Point 1 

5 and you will do the same for Indian Point 2. 1 would infer 

e from your statement that you are planning it this way without 

7 necessarily achemical analysis before you investigate, the 

a chlorine and. hypzochlorite, is that correct? 

MR. CAHILL: The plan is that. This will be checked 

I0 of course when we actually do it. We check chemically: for 

it the residual chlorine in the coolant water after it's gone 

12 through the condenser.  

13 CHAM4N JENSCH: What kind of analysis do you make 

14 before you inject the chldrine as to the necessity of doing 

is it? 

16 MR. CAHILL: As to the need for keeping the tubes 

17 clean? 

8 ,CHAIAN JENscav Yes.  

19 MR. CAHILL: This is based on observation. Right 

20 now it's-based on experieilce with Unit 1 and other condensers 

21 on this system and in plants in the vicinity as to just how.  

22 much is needed. This is also based on observations of the 

23 performance. If the condenser tubes become foul"ed, the back 

94 pressure will rise. That 's a determinant in the frequency of 

2-5 the chlorination.

, 4057
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And finally, there is injection of the tubes from 

2 time to time to see whether they are slimy.  

3 CHAIRMAN JENSCH: Well, you can't inspect the tubes 

4 while the water is flowing through them, can you? 

5 MR. CAHILL: No, but there are outages that occur 

.6 aid the tubes are looked at.  

7 CHAIRMAN JENSCH: There is not outages during the 

B week. There is outages during shutdown or repairs, is that it 

9 MR. CAHILL: That's right.  

10 CHAIRMAN JENSCH: And that is infrequent and .irregu

11 lar, correct? 

12 MR. CAHILL: If there are not outages that coincide 

13 for other reasons, during the period when youvere tryitg. to 

14 establish a: -program and test its effectiveness, a short outage 

to look at asegment of the condenser can be taken during a 

18 lull. period, and also these condensers are separated and it's 

17, possible to 1ook ihnto one terbox while the plant's underway.  

18 ChiiAN .J SCH' Do you keep records of your deter

19 mjnation for the need before* you, chlorinate': the water for 

20 cleaning. the tubes? 

21 MR. .CAHILL: Let me check, please.  

22 We keep records of chlorine demand. That is the 

23 amount of chlorinethat is used up by the rier water or ab

24 sorbed, that is reacted with the river water in passing throu 

25 the condenser. These are maintained as records and are
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submitted'to the State of New York.  I 

CHAIRMAN JENSCH: Well, I don't know if that was! 2 

3 quite my question. As I understand it, you are going to do 

this on alternate days during the week if it 's needed... And I 4 

5 wondered if you keep records of the need: Based upon some 

determination does the tube need to be cleaned? 
6 

MR. CAHILL: There isn't a record maintained. This 

is an infrequent type of determination. It's made to estab

lish a program, This experience that we will get is sufficieni 

to verify whether or not the program is effective or more than I0 

effective and that would stand for a long time.  

CHAIRMAN JENSCH: Well, the algae in the river will 

13 change according to the seasons, will it not, and that is what 

14 you are trying to keep out of the condenser tubes, isn't it? 

15 MR. CAHILL: Well, it's not just algae. It's other 

16 biota.  

17 CHAIRMONJENSCH: Well., the other biota, the levels 

18 of the other biota will chanageaccording to the seasons, will 

19 " they 0ot, and, affect your needs:-f chlorine? 

20 MR.:, :CAHILL: Perhaps somebody else on the panel 

21 would know that.  

22 HR. WOODBURY: Dr., Laueii.  

23 DR. LAUER: In respect to the kinds of organisms 

94 growing in there, it wouldn't be expected that these would be 

25 algae, sir, because they require light, but it would be slime

059



IBu4 4060 

1 organisms, molds and slime, fungi, things of that type. It 

2 would be expected that thcir growth characteristics would 

s vary seasonably, but would not be completely dependent upon 

the ambient temperatures in the river, since the temperatures 

5 are elevated in the condenser tubes themselves. So the growth 

6 characteristics in the tubes would be different for those 

• organismS th-n itwould be out in the river itself.  

8 But there would be expected to be a seasonal pattern 

9 of abundance of these organisms in the river coming into the 

10 condenser tubes.  

.JENSC: Yes. Thank you.  

12. I hae Understood that that was the situation, so 

13 I was wondering how they determined the need if they just did 

14 it on a pattie:n of every other day during the week, and I 

15 tmderstand you don't have anything further. This can be some

to thing we can inquire further into at the next session.  

7 .Thaik you,.  

19 

20 

21 

22 

23 

24 

25
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2 Originally, Indian Point 1 we chlorinated every day', We under 

3 took a series of tests to determine the minimum amount of 

4 chlorination. Those tests enabled us to reduce the chlorina

5 tion from once a day seven days a week and once each shift 

t to three times a week, on hour at a time, making a very sub

7 stantial reduction, and it 's this rate that we now use on 

8 Indian Point I and that we propose to use on Indian Point 2.  

9 The same data has been furnished to other utilities 

10 on the river who are adopting it.  

CHAIRMAN JENSCH i I understood there was something 

12 about the difference in the heat transferred across the con

13 denser tubes that affected the need for chlorination.  

14 MR. WOODBURY: Yes, that's correct, sir.  

15 CHAIMN JENSck: Maybe you can give us some data 

16 on that the netsession. Thank you very much.  

17 MR. WOODBURY: I can advise you at this time that 

18 the measurement of heat transfer is not sensitive enough to be 

19 a basis for controlling the introduction of chlorine.  

0CHW4ANiW ASCH: I am sure that will be very inter

21 esting to al the utilities hich do use that program.  

22 Thank you very much.  

23 DR. GEYER: 4y next question has to do with the table 

24 that we have just looked at. Table 3 on page 40. The first 

25 tLree chemicals listed are used in the steam supply system,
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I which is a closed system. It's stated in the next to last, 

2 column that the maximum flow in gallons per minute is 200.  

3 This certainly isn't a continuous release, is it? If so, what 

4 s ,the release of these chemicals or chemical solutions? For 

5 example, what is the average rate of release? 

6 MR. CAHILL: I'd have to check further on that, sir.  

7 DR. GEYER: All .right. While checking, the second

a part of the same question,: the last column gives sustained 

U' .'  releases in terms of pounds per day.  

10 MR. CAHILL: Yes.  

DR. GEYER: Are these average figures or is this 

12 released continuously, or does this release occur in what 

13 period of time? 

14 MR. CAHILL: We will have to confer and check on 
C 

i5 that.  

16 CHAIRMAN JENSCO: In the same table down in the 

17 next to last". item, sodium- ypochlorite, the maximum flow given 

is there is five. Sallonsa per minute at half, a part per million.  

19 The alf 1a art -per kllion must be in the tl condenser 

20 flow,, must it not?, 

21 MR. CAHILL: That' s correct.  

22 CHAIRMAN JENSCH: So this five is wrong, I presume.  

23 MR. CAHILL: No. That's .5 parts per million. Half 

94 a part per million is the residual concentration of sodium

25 hypochlorite.
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DR. GEYER: In the condenser water? 

2 MR. CAHILL: Yes.  

3 CHAIRMAN JENSCH: But there is certainly more than 

4 five gallons per minute of condenser water.  

5 MR. CAHILL: Oh, I see. That's the concentrated 

6 solution.  

7 DR. GEYER: So the .5 could be for the concentrated 

8 solution or the five should be the total condenser flow. The 

9 two numbers don't go together is the point.  

10 MR. CAHILL: Right.  

ii DR. GEYER: The nect question has to do with the 

12 last item, sodium hydroxide. This is demineralized for regen

13 eratitn- discharge from the primary system demineralizer. It 

14 is double-stated' bdt 'the.. double star says, "Only under ad

15 verse conditions of. evaporator breakdown," is that correct? 

16 MR. CAHILL: Yes.  

17 DR. GEYER: You mean you discharged decineralizer 

is regeneration water only under adverse conditions of evaporator 

19 breakdown? 

20 MR. TROSTE: Mr, .Chairman, in view. of the questions 

21 that you have raised I think that we'd ask one of our supple

22 mental witnesses to be sworn and take the stand.  

23 CHAIMAN JENSCH: Very well. If you will identify 

24 him, have him come forwardi he can be sworn.  

25 MR. TROSTEN: I'd like to ask hr. Walter Stein to
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I come forward, please, and be sworn.  

2 (Walter Stein is sworn.) 

3 CHAIRMAN JENSCH: Would you give us your name, 

S4 please.  

5 MR. TROSTEN: I am reaching for a set of professiona 

6 qualifications of Mr. Walter iStein, Superintendent of the 

7 Consolidated Edison Company of New York. I would like to 

8 show these to the Board, have them distributed to the Board 

91. and parties, Mr. Chairman, and have these introduced into 

10 evidence.  

11 CHAIRMA JENSCH: Will you proceed, please.  

12 MR. TROSTEN: Mr. Stein, I show you a document 6n

13 titled, "Professional Qualifications, Walter Stein." Was 

14 this document prepared by you? 

1m. STEIN: Yes, it was.  

16 MRO TROSTEM: Are the statements contained in it 

17 true and correct and is this a correct statement of your pro

Is fessional qualifications? 

19 MR. STEIN: That is correct.  

20 M.y TROSTEN: Do'you desire to have this statement 

21 of your professional qualifications received in evidence in 

22 this proceeding? 

D 23 MR. STEIN: I do.  

24 MR. TROSTEN: :1r. Chairman, I offer in evidence the 

25 document entitled, "Professional qualifications, Walter Stein,
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1 and ask that it be incorporated in the transcript as if read.  

2 CHAIRMAN JENSCH: Is there any objection by the 

3 Staff? 

4. MR. KARMAN: No objection.  

5 CHAIRMAN JENSCH: State of New York? 

6 MR. MARTIN: No objection.  

7 CHAIRMAN JENSCH: Hudson River Fishermen's Associa

8 tion? 

9 MR. NACBErH: No objection.  

10 CHAIR4AN JENSCH: Citizens Committee for the Pro

.9, tection of the Environment? 

12 No objection, the request is granted and the 

13 reporter Is instructed to physically incorporate in the trans

14 ript the professional qualifications of the witness, Walter 

15. Stein.  

16 MR. TROSTEN: Right.  

17 CHAIRAN JENSCH:s Will you proceed.  

19 

20 

22 

23 

24 

25



DR. GEYER: Maybe I can ask another question first 

2 that will clear this matter up for me.  

3 The demineralizer in question apparently is used 

4 " only when an evaporator is not in service, correct? 
MR.NO, that is not.  

6 6R. GYER Please explain the situation.  

7 MR. STEIN: The demineralizer in question is the 

a demineralizer that's used to polish the condensate from the 
9 borone evaporator which is used in the borone recycle system.  

to This demineralizer is to: remove the traces of boric acid 

that are I the overhead. The demineralizer is generally not 

d2 radioactive because prior to entrance to the evaporator'the 

13 water has been cleaned by ion exchange filtration. The 

14 overhead is therefore generally clean with the exception of 

15 tritium. The ion exchange resin,, which removes the traces 

16 of boric acid is regenerated' with 'odium hydroxide in order 

17 to make the resin.usab-le agaih.' 

18 This sodium hydroxide would then be processed 

n ormally by, 4another, evaporator , the waste evaporator in the 

20 system. The.waste e'porator bottoms, of course, which 

21 Would concentrate sodium hydroxide are .drummed to be shipped 

22 off site.': 

23 If, however, that waste evporkator should break 

down, the sodium hydroxide would be discharged.  

25 DR. GEYER: Thank you. That clarifies it.

4066Ithml



i MR. TROSTEN: Dr. Geyer, you asked some earlier 
2 questions which I believe %e'd be in a position to have Mr.  

Stein respond to. May we go ahead and do that now? 

DR. GEYER- Certainly.  

MR. TROSTEN: Yes.  

MR. STEIN: I'd like to-discuss the whole subject 

7 of chlorination, if I may, :again.  

8 Statements made were essentially correct. Id like 

to add some statements regarding the method of control. and 

10 addition.  

t Th chl6rine demand of the river water is measured 

12. .twie - month- in orde"r -t6establish the quantity of chlorine 

13 injection required to maintain a residual. The residual 

14 that's required to be maintained by the State of New York 

15 Department of Environmental Conservation permit is less than 

16 a half a par per million.; Generally, however, -since we 

17 chlorinate only one-half of the cooling water the hlorine 

1 Osidual at the discharge, at the outfall, is much lower 

19 because the chlorine demand of the Hudson River averages close 

20 to one part per million. So therefore if you are discharging 

21 at a chlorine residual of a half part per million into water 

22 that has a discharge and a chlorine residual of nine-tenths 

23 to one part per million, the measured chlorine residual is 

24 undetectable.  

25 So that normally, and this is on a report that is
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I generated by the station forces, it's submitted to the State 
2 monthly. The chlorination.residuals are reported and are 
3 eventually measured at less than a tenth of a part per million 
4 discharging in the outfall through the condenser.  

On the subject of using heat transfer measurements 
6 to control the amount of chlorine required, if you wait for 

the heat transfer to be effected you will be at a situation 

where chlorine will kill the organisms growing on the 

condenser tubes, i but.the. bodies will remain there, and there
10. ..fore the heat transfer will still be impeded, and you will 

11 have to remove the s6letons with an acid wash, which is 

12 standardly done in conventional power plants, which probably 

13 has more impact on the environment than all the chlorine 

14 you have been pufaing out.  

15- DR. GEYER: Thank you.  

MR. TROSTEN: Thank you. That's all we have.  

17 I.am sorry. Yes.. Mr. Stein has some additional 
18 information to convey to the Board with regard .to the table, 

10 particularly the first three -

20 :CHAIRMAN JENSCH--: Excuse me. Before you leave that 
21 subject I wonder at our next session if Mr. Stein could, give 

22 us a little discussion about this acid wash and why, as I 

23 understand it, other utilities seem to be able to get along 

g4 with these heat transfer calculations where they use chlorine 

25 and apparently they don't have the trouble with the organisms,



skeletons, bones, clogging up the condenser tubes.  
2 

MR. STEIN: I have no knowledge that the generally 

accepted practice is to control chlorIne addition by 4 
measurement of heat transfer. It is not a practical solution.  

5 There may be some utilities in some locations because of -the 

chlorine demand of that water where there is a possibility.  

7 But in general that's not the case.' 

8 CHAIRMAN JENSCH: You use a term "the chlorine 

demand in the water." It's really the chlorine demand that 
10 you want to use to clean the condenser tubes.  

11 MR. STEIN:i./ That1's partially correct, but the 
12 chlorine demand of.jt'he water is the function of the organic 

and oxidizable material that's present in the Hudson River 

14 water or any cooling water-. This will use up the chlorine 
15 in other reactions, some of which are to kill organisms, 

16 some of which: ae also to oxidize the materials that are not 

living materials. This chlorine demand is a standard ,term 
18 used in publications as a standard test method. ASTM, APHA 

19 define this term in their tests.  

21 

22 

23 

24 

25
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CHAIRMAN JENSCH:- Yes. That's fine for their 
2 tests. What we're interested here is that you want to put 

some' chlorine in the water to clear some slime organism" out 
4' o:6fyoui r dondenser tubes; is that correct? 

-MR. STEIN: You want: to prevent them from growing 
6 on the surfaces, your heat transfer surfaces.  

7 CIARMAN.JENSCH: You will kill some if any happen 
8, to get in? 

MR. STEIN: Naturally.  

10 CHAIRMAN JENSCH: So you take the Hudson River 
11 water and you find, out how much chlorine you want to put in 

to accomplish: your'objective; is that correct? 

13 MR.'STEIN: That' s partially correct. You ought 
14 to establish, by experience' how much is necessary in terms 
15 of the frequency of" ichiorination to keep the condenser free 

16 from this growth.  

17 . j .i CHAIRMAN 3ENSCR: Do you make tests of the water 
18 before yo i use it and dAo you make any records of the tests 

19 o your needs efore you have the chlorine? 

20 R., STEIN: Yes, w- do. we do twice a month tests 
21 .on thd chlorine demand of the Hudson River, and we report the 
22 results of the chlorination which includes the chlorine 

23 demand to the state on a monthly basis.  

.24 CHAIRMAN JENSCH: Do you do that by a basis of 
25 showing what the residual is coming out of the condenser tube?

,&Jvml 4070
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! 
MR. STEIN: That's correct, as well as reporting 

2 the quantity of the use, the concentration of the material 

3 used and the flow rate at which the chlorine was put in in 

4 terms of the river water.  

5 CHAIRMAN JENSCH: Do you make any tests of the 

6 condition of the water before it goes into the tube? 

7 MR. STEIN: Yes. The basic test I am talking about 

8 on chlorine demand is before it goes into the tubes. It is 

9 out in the Hudson River proper. Sample is taken from that 
10 water before it enters the condenser tubes.  

11 CHAIRMAN JENSCH: How often do you make that test? 

12 MR. STEIN: Twice a month.  

13 CHAIRMAN JENSCH: What experience gives you the 

14 alternate day program for ingesting chlorine? 

15 MR. STEIN: As I think Mr. Woodburv stated, we 

16 started off chlorinating once a watch, three times a day, 

17 seven days a week. We gradually reduce the frequency to the 

18 point at which we began to get growth in the condenser which 

19 would have impeded heat transfer had we let it go any further, 

20 and would have required a cleaning, a chemical cleaning to 

21 remove the people.' As soon as we detected that minimum.  

22 point, we stopped and arrived at this chlorination frequency.  

23 CHAIRMAN JENSCH: Did New York State suggest you 

24 reduce from one part per million to .5 parts per million? 

25 MR. STEIN: The .5 parts per million has been on



discharge of concentration since the beginning of operation.  

2 
CHAIRMAN JENSCH: Had the New York State Department 

3 suggested to reduce it to any respect? 

4 MR. STEIN: Below 1.5 parts per million.  

5 CHAIPJAN JENSCH: Or make any change in your 

6 chlorination programi? 

MR. STEIN: Not to my knowledge.  

8 CIAIRMAN JENSCH: Proceed.  

MR. TROSTEN: Mr. Stein will proceed to discuss the 

10 first three chemicals on this Table 3.  

1! MR. STEIN: The phosphate concentration, I think 

12 that question, was the first one to be used. That is the 

13 concentration in the secondary steam generator as indicated.  

14 The flow rate listed there is the maximum flow rate that it 

would be discharged at from blowdown of the steam generators, 

16 and-the sustained release is the amount that we would expect 

17 to release under normal conditions of blowdown.  

18 DR. GEYER: Is there release just during blowdown? 

19 MR. STEIN: Yes, that's correct.  

20 DR. GEYER: Do vu blow this system down every day? 

21 MR.STEIN: The steam generators are blown down as 

22 required. The number is based on continued blowdowno It is 

23 a conservative number. It is based on doing this 24 hours a 

24 day. The same general statements are true for the hydrosteam 

25 and •the cyclohecanene. The nuidbers there are also based on
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1 24-hour continuous discharge, at the flow rate listed there, 

2 yes.  

CHAIRMAN JENSCH: Can you give us, at your next 

4 session, what your actual experience is on blowdown with those 

5 chemicals? 

6 MR. STEIN: As far as Indian Point 2 is concerned, 

7 wedo not have the experience since the steam generators have 

8 not been operating yet. As far as Indian Point 1 is concerned 

our experience is that we discharge much less than we expected 

10 ,to.  

11 CHAIRMAN JENSCH: Could. you give us some information 

12 on that, please.  

13 MR. STEIN: Yes. The typical blowdown for Indian 

14 Point 1, for example, ranges from about five to ten gpm, 

15 per steam generator. The maximum of a drum or surface below, 

16 which is the"oneyou would continuously use, is approximately 

07 30 gallons a minute as compared to five to ten per steam 

i8 generator typically. The concentrations are the same 

19 approximately...  

20 CHAIRMM JENSCH: How often is that? 

21 MR. STEIN: On Indian Point 1, there is generally 

22 continuous blowdown. On Indian Point 2, there is a blowdown 

23 flash tank. With that there is only periodic blowdown.  

24 CHAIRMAN JENSCH: Thank you.  

end 25 Did you have something further, Applicant's counsel?
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! MR. TROSTEN: No, sir. We don't at that time, 

2 DR.GEYER: The next questions deal with figures in 

3 Table 4 on page 41.  

First with regard to the heading, it says these are 

5 proposed concentrations of chemicals at the confluence of the 

6 discharge canal in the Hudson River.  

7 Are these concentrations in the condensor water? 

8 MR. STEIN: These concentrations are in the outfall, 

9 which total coolant water discharge to the Hudson River.  

10 DR. GEYER: Taking the first number, the phosphate, 

11 1.54, that sounds like a lot of phosphate for that much water.  

12 WiR. STEN: :'It, is correct. That is not the expected 

13 discharge concentratioi bit rather the supposed limit .for dis

14 charge.  

i5 DR,. GEYER: Did you get information on the expected 

16 values of these numbers? 

17 mR. STsIN: The expected value for the phosphate 

18 discharge based on a minimum flow 'rate of 100,000 gallons per 

19 minute Would be approximately 03, three hundredths of a part 

20 per million. would you Uike to go on? 

21 DR. GEYER: Let-s take a couple of more. For example 

22 the boric acid looks kind of high.  

23 MR. STEIN: The expected boric acid discharge concen.  

24 tration, again, at 100,000 gallons per minute, is 2.8 parts per 

25 million,
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f DR. GEYER: And sulfuric acid.  

2 MR. STEIN: Expected sulfuric acid discharge from 

3 Indian Point 2 is none because it is not used. For Indian 

4 Point 1, it is used in the make-up water treatment system, and 

5 there it would be approximately nine parts per million.  

6 DR. GEYER: In the make-up water? 

7 MR. STEIN: in the discharge from the make-up water 

8 demineralizes that use sulfuric acid. Let me point out that 

9 these would not be sustained discharges. on the sulfuric acid 

10 the regeneration takes place for approximately one hour every 

11 four days.  

12 DR. G(EyE: Thank you.  

13 The next question is on Page 47. The second sentence 

14 of the first full paragraph reads, "This is due to the high 

15 abundance of"the species in the river as a whole and the fact 

16 that a very high mortality occurs naturally to the young fish, 

17 i.ee, many _aught on the streams would otherwise succumb to 

18 natural causes."• 

19 This sentence, particularly the first clause, is an 

20 example of. a( statement tha ny numbers connected to it, 

21 So the question is here, what is the abundance? hat is high 

22 abundance? The reader is interested in knowing how the numbers 

23 are related to the numbers that are in court, 

24 DR.. AUER: My name is Lauer and I will respond to 

25 that in general terms. I will be hard put, although I think
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i can come up with some specific numbers, too.  

As far as these fish are concerned, we have indica

tions from trolling studies, Gill nets,Sonar scanning and, 

beach seinas, to indicate that there is an extreme abundance 

of fish in the river at all depths and also laterally acros.s 

the cross section of the river throughout the river.  

In terms of the smaller forms, it would appear that 

this would be for the large size fishes. It would appear that 

we would have concentrations of fish of that size. This is 

dependent on spawning seasons, from zero per meter in cctobex 

up to 80 fish per cubic meter. As they get bigger, of course, 

due to mortality rates, the abundance of fish of the larger: 

size would be. less than thisi figure of .8 per cubit meter, 

which is about a maximum that has been observed for the fish 

larve 

The actual abundance of particular species would be 

very difficult to answer. it depends upon the individual 

species and the time of the year, whether or not the fish as 

compared to residents, and so forth.. But it does appear that 

there is a vast abundance of fish in the river at the present 

time which are underutilized as far as fish industry resources 

are concerned for other than the fact of the availability of 

the fish. We could get into a lot more specifics by going* 

into the specific results of studies that have been conducted i 

the river by not only NYU but others,',over the past approximate
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I three years' time period.  

2 we do have studies that go back over three years from 

3 wU and other studies that also span a three-to-four-year time 

4 period when taken in toto. It is very difficult to capsulize 

5 in detail all of those reports. They are very abundant and 

6 every fishery's biologist %ho has taken a look at this figure 

7 or problem has come away With the same feeling. What. he can't 

8 say with precision is exactly what that abundance is for each 

9 species at each time of the year.  

io it is my understanding that a study to try to 

11 determine that kind of estimate for each species is now pro

12 posed to be undertaken in the near future.  

13 
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I DR. GEYER: The last question is a general one and 

2 has to do with the material that appears on page 49. It says, 

3 "It would be appreciated if the actual data and experiments 

4 on which the conclusions on'this paper is based will be 

5 supplied if it is not already in the environmental impact 

6 report supplement." 

7 MR. TROSTEN: These are in the environmental impact 

89 report supplement. We can look at these right now and give 

9 you a reference.  

10 DR. GEYER: I will be able to find them if they are, 

11 there. That's all I have, Mr. Chairman.  

12 CHAIRMAN JENSCH: While we are at page 49, at the 

13 top of the page, do I understand the statement there to mean 

14 that there will be a heat rise by virtue of the proposed 

operation evd, at:20 per adnt of power, of 25 degrees Fahreni

16 heit, 25'.8 d egrees Fahrenheit.  

17 MR. CAHILL: Heat temperature rise could be that 

is high, sirs because there are :various notes of operaion of; the 

19 circulating ater system with more or less pumps in operation 

20 with te leaist ntum ber Of pus. Let's say with the lowest 

21 cooling water flow. The temperature rise could go up as high 

22 as 25.8. The normal flow full load Delta T is about 15 degreei 

23 CHAIRMAN JENSCH: What is your normal flow load? 

24 MR. CAHILL: 840,000 gpm.  

25 CHAIRIAN JENSCH: 840,000 gallons per minute for
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just Indian Point 2? 

2 MR. CAHILL: Yes.  

3 CHAIRMAN JENSCH: And about half of that for Indian 

Point I? 

5 MR. CAHILL: Indian Point I is something like 

6 240,000 gpm. I mean 280'000.  

7 CHAIRMAN JENSH: What is the heat rise.from Indian 

Point 1, 280,000 gpm, and. also at the lowest coolant. flow? 

* MR. CAHILL: Indian Point 1 is something like 12 to 

10 14 degrees at full load,.with full flow.  

CHAIRMAN JENSCH: Then for the lowest coolant flow 

2 .. that you gave for 25 degrees at Indian Point 2, what is it 

13 for Indian Point 1? 

14 MR. CAHILL: With the lowest flow, that would go up 

*5 to about twice that Delta T, say 25,.  

16 CHAIRM-AN JENSCH: What determines whether you are 

17 using the lowest coolant flow? 

18 MR.'; CAHILL: 'Duking the winter. periods when there 

19 are a lot of.small fish-in 'ront o our streams, we have been 

20 operating with reducicd flow in an attemp t1 to reduce the number 

21 of fish entrained on the stream.  

CHAIRMAnf JENSCH: I don't know whether this is an 

23 environmental matter. Where are you dumping the fish now? 

24 MR. CAHILL: They are returned to the river.  

25 CHAIRMAN JENSCH: Alive?
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MR. CAHILL: Those that are alive are returned alive 

CHAIRMAN JENSCH: And those that are dead? 

MR. CAHILL: Are returned dead. I might add, this 

procedure is in response to the direction of the New York 

State Conservation Department.  

CHAIRMAN JENSCH: Did you petition for that result 

,or did they issue adirective? 

MR. CAHILL: No, sir. That is their determination 

a the best way to dispose of them.  

.CH.IRIM.; 3ik . Again on page 49, as Dr. Geyer 

pointed OiUt, the data for those conclusions are in'-this en

vironmental impact report supplement. I take it the ref'erences 

are•plankton and plankton and the results:of the 

studies tha have been'carried on by Consolidated Edison, I 

:'guess,"since 1966. Are those all reflected in this environ

mental impact report suppiement? 

DR. LAUER: I think they are in a general way$. sir.  

My name is .Lauer. Also the studies are ongoing. Especially 

the more precise studies to determine the effects of tempera

ture elevations at differen t expos;ue times are the most 

,recent. We are gett.ing data on that.-day by day and I would 

be happy to give you a bit.of a capsulization of what that 

experience has been if you like it, now.  

CHAIRMAN JENSCH: Perhaps you can write it up if it 

is not in the environmental impact report, and I would better
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I be able to have it in hand if you can submit it that way.  

2 DR. LAUER: Yes.  

3 CHAIRMAN JENSCH: I appreciate your studies are on

4. , ,oing. As I recall, many of these construction permit hear

ings, they were ongoing then. Give us some data on those, 

surveys. For instance, you go back on page 48 and there is 

7 quite a recitation of the studies and what they will include 

and how they are carried on, and we'll study this and we'll 

9 study that. If you can just give us some study that has :been 

go going on, it will be helpful to have that.  

11" -MR. TROSTEN: Mr. Chairman, there are volumes of 

12 data in the environmental report. The studies are ongoing* 

13 because the company has"a continuing interest in studying the 

14 effects of these things. The status to date and the data 

15 available to date are contained in the environmental report.  

1s CHAIRMN JEHSCH: Very well. We will find it in 

17 there. Thank you. At least this did not seem to give us 

the data we were looking for and we didd not want to confine 

19 ourselves to these conclus ons, asI indicated in this testi

20 mony which has been submited in support of your motion for 

21 limited operation license.  

22 

23 
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SMR. TROSTEN: I might add, mr. chairman, I completel, 

2 understand the interest of the Board in looking at the supsw 

3 plemental environmental report. It may be that particular 

A portions of the environmental report may Well be introduced 

5 in-evidence in connection with this motion. It was felt that 

6 introducing the testimony in this fashion seemed to be the 

7 best way to the problem, but Applicant would certainly have 

8 no objection whatsoever to introduce portions of the 

9 environmental report to which reference is made here,and-evi

10 dence in connection ,with 'the motion as well.  

SCHA IRMN JENSCH: Thank you very much. Let, me turn 

12 to this section of the statement of testimony. In reference 

13 to the plume,'back on Ig4,34, it is 33 and 34, 

14 It says, non a iiver such as the Hudson River which 

is is tidal in character, how does this plume measure in 

W. character and vary as the tide changeso, 

17 DR. ZAWLER: You want this in just general. terms, 

is Mr. chairman? 

C.HA 11MN JENSCH: If you keel that you can.do a: 

20 better .4 with more spedifLks; and'do it in writing, that 

21 will be agreeable.. -wont' ask you to give the answer now, 

22 If you submit it in Vriting, I would appreciate it. Is that 

-23 agreeable toyou? 

24 DR. LAWLER: The first thing we can do is reference 

25 the report of the modeling study that is referred to on one'
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of these pages, Appendix M.- The appendix is K and x in the 

environmental reports. They contain, among other things, 

data on the hydraulic model, which shows very clearly the 
~ect ,of "the tide on the plume. primarily that effect is in 

terms. ote direction and, of course, the extent acro's the 

river. The great extent across the river is seen during, 

slack conditions, and the 6mallest extent is during flood and 

tides.  

CHIR&N JENSCE: Thank you. We intended to'.get to 

that supplemental report for the December session. I am glad 

you. gave me the reference you have.  

Is this a surfacd discharge of'thermal releases at 

Indian Point :plants 1 and- 2?

DR.AWLER: NO, a'submerged discharge.  

CHA n N JENSCH: How deep in the river? 

DR. LAWLER: The depth of submergence is twelve feet.  

CHhIRmN JENSCH: Let me ask you your judgment on 

this. There have been some suggestions that surface release 

permitted,.better cooling because it. had the adVantage of 

evaporait. d yoM agree? .  

DR. "IAWLER: .- a qualitative way that is true.. The 

heat is rejected to the atmosphere proportional to the 

temperature difference at the water surface, However, when 

you look at the numbers, you find, for instance, if we take 

the four degrees isotherm as definitive of the plume, you



J4110 34084 

find that if you have a surface discharge roughly five per.  

2 cent more of the total heat discharge from the plant will 

3 have gone off to the atmosphere if you have a surface dis

S 4; charge as opposed to a submerged discharge. In other words, 

5 if you have a surface discharge in Indian point, you ,come out 

6 to the river at roughly fifteen degrees, and between fifteen 

7 degrees and four degrees you reject a certain percentage of 

the total heat load to the atmosphere., 

9 That will be roughly five per..cent more..than the 

10 heat that you will discharge to the atmosphere in the sub

11 m~iged mode between the maximum surface temperature that -you 

12 will see from the submerged discharge,, which is about seven 

-13 degrees, and the four degrees isotherm.  

14 CHAIRMN JENSCH: How far do you feel that the 

1Si' thermal discharge will extend out long the bottom of the.  

16 river? 

17 DR. XAWLI: The, computations as well as the observa.  

s tions made in the model study show that this paiticular plume 

19 will not touch the bottom, of the river with the possible 
20 excepion of. ome unique~wintertme conditions where the 

2,1 density situation wo*ld be such that you might drop the plume 

22 lower than normally. In that situation in touching the.bottom.  

23 if you wanted to find it in that fashion, it will occur at* 

24 velocities very similar to normal tidal velocities in the 

25 river.
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CHIRMAN JENSCH: For that wintertime, how far out 

2 do you expect that that thetmal discharge can go along the 

3 bottom? 

4 " DR. AWLER: it would be on the order of the first 

4: -n unrd -to two hundred feet.  

6 CHAIR)IN JENSCH:: Does your model support that? 

7 DR. LAWLER: Yes 
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KIBtl 1 CHAIRMAN JENScHm I know this is in the FBAR,, but 

2 just offhand how wide is the river? 

3 DR. IAWLER: The river is 4.000 feet wide at Indian 

', point, 

5 C A IRMAN JENSCH: And this plume will be out 2600 

6 feet, is that?, 

7 DR. IAWLER: That statement in the test says that it 

a will not exceed--or let me find that precisely.  

.. o.. 34 dit say, the plume from such combined 

10 discharge will not extend more than 2500 feet. That 2500 feet 

i i is synonymous with the thermal discharge requirement of the 

12 State of NeI York which requires that no more than two-thirds 

13 of the river surface see temperatures equal to or greater than 

14. a four-degree rise.  

15 Now for the fifty per cent operation we would expect 

16 that the maxixm.extent would be"on the 'order of 800 feet.  

17 CBAIRMAN JENSCH: And what do you expect for the. full 

18 power plume, asuming we get to that stage? 

19wm D° a. hat do we expect? We would expect 

20 something- in the order.of 1 .00 to O50 -feet.  

21 CHIRMN JENSCH: Now when does the plume first show 

22 in the surface of your submerged release? 

23 DR. LAWLER: when do you mean-

24 CIR nM JENSCH: Distance.  

25 DR. IAWLER: How long does it take or in distance?
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1 CHA IRWN JENSCH: Distance.  

2 D&0 lAWYER: Roughly a hundred to a hundred fifty 

3 feet from the point of discharge. 7hat will depend on what 

...the tide is .dOing and it will be closer to the shore in a 

Sstrong tide.  

6 CHA IRMJN JENSCH: Were these figures that you just 

7 .gave of 800 feet and 1200 feet for slack tide? 

8 DR. LAWLER: Ye, that s correct.  

9 CHAIRN JENSCH: And there will be a diminution or.  

-a lesser amount for a full tide flow either way, is that right? 

DR, LAWLER: That is correct. The slack tide we 

12 find to be the most extensive in the lateral direction.  

13 CHAIRMAN JENSCH:. is this plume ..somewhat circular 

14 in form or is it like a teardrop or some such? 

15 DR. LAWLER: You might describe it more like a 

teardrop than circular, but this again is a function of what 

17 the tide is doing.  

,FCi~XRN JENScH: vell, assume the slack tide for 

19 the moment. .  

20 DR. LAWLER: The ilack tideit would -, tend to be 

21 close toircular than .at any other time.  

22 CMIRMN JENSCH: What is the diameter of that 

is23 circle teardrop formation? 

?A DR. LAWLER: At four degrees? 

25 CHARMAN JENSCH. Well, taking the teardrop, aside
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1 from four degrees--it's four degrees at the edge of your plume, 

2 is it not? 

3 DR. LAWLER- Right. we are using four degrees to 

4' ,define the plume for two reasons. one, it fits with the 

ts secific criteria of the state of New York, but secondly, once 

6 yoU get below four degrees, oh, better, three degrees, then 

7 the drift' the definition of the plume is.lesS good. you'are 

8 getting into the full mixing with the river by that time.  

9 CM IRDMN JENSCH: What is the depth of: your plume? 

10 DR. IAWLER: The depth? the depth of the plume 'wil.  

11 again vary from the point 6fdischarge. I would have t0 look 

12 at some numbers to determine that precisely.  

p 13 CIAIRWN JENSCH: Are they in the report? 

14 DR. rAWLER: They probably should be, yes.  

is d niW JENSCH: we will find it if it's in there.  

16 DR;. AWLER: They are in Appendix K.  

17 CwIMzN .,T&9sci: very well.. Thank you.  

1 Well, i .think that the Board would feel that if'there 

19 are conclusions- in: this statement of testimony of the'Applicant 

20 inSupOOrt. of, it's motion wi#ch ar suppdrted by"'data in the 

21 environmental impact -eport siupplemrnt that we will limit our 

22 questions at, te moment and look to the report.  

23 1R. TROSTEN: -yes. And as I say, x. chairman, we 

24 would be happy to introduce into .;evidence the appendix, for 

25 example.
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CHA W JENSCH: well, we can't indicate to you our 

2 concern at the moment about thati, but we will at our.-next 

3 session.  

4 . I think this is as far as the Board can go in. its 

" expression of concerns ori the environmental matters at this 

time, We will certainly want to reserve and request the 

7 parties to be ready for further concerns at our December 14th 

session. But we thought we'd recess now and then we will 

* consider some emergency ,core cooling concerns theBoard has, 

MR. TROSTEN.- yes. well, may I ask this question, 

:11 Mxr. Chairman. You have indicated that you want to have anothex 

12 session and you have indicated that you wish the general.  

13 nature of the tiestimany or the concerns that the Board has.* 

14 Now the Applicant has pending before the Board a motion dated 

is October 19 for an expedited hearing pursuant to Section D of 

16 Appendix D, and in that motion we asked the Board to consider 

17, bthe specific request., The specific motion before the Board 

. was that you order that any hearing With respect to the 

19 issuance of such a license ,.shall commence immediately followinc 

20 the conclusion of .the hearis on radiological safety issues 

21 commencing on .NOve e 1, .-and that the hearing on the limited 

22 operations license shalil not exceed three days in length.  

23 This motion was pursuant to that portion of the

24 Section )-2 which authorizes the parties and authorizes the 

25 Board to limit the time and to prescribe the time within which
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the proceeding or any portion thereof be completed, and we ask 

the Board to rule in our. favor on this motion and to limit 

this hearing to three days' .duration, in accordance with the 

,commission's regulations, and to have the hearing be conducted 

w thin this period of time, mr. chairman.
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CHAIRMAN JENSCH: Well, we certainly will give 

2 consideration to the motion. I think that we have indicated 

already.,. :.however, since there is opposition to the motion 

0 by the Citizehs' Committee for the Protection of the Environ

d' ient. thafan initial decision will have to be issued in that 

6 regard and therefore presumably that would be a factor that 

7 would have to be considered before we could proceed to a 

S consideration of the environmental matters.  

9. Do the parties desire to speak to this matter? 

10 MR. TROSTEN: Yes, Mr. Chairman. I would like to, 

11 speak to it, if I may. The opposition by the Citizens'!.  

12, Committee for the Protection of the Environment in no way, 

13 sir, relates to the environmental aspects of this proceeding.  

14 They are not opposing the proceeding in any way or taking 

15 any position with regard to the environmental aspects of 

16 this motion. The Citizens' Committee opposition. 'to this 

17 motion is based on strictly and entireiy radiological safety 

18 considerations andbased solely on the record that the 

19 radiological safety, proceedings adduced to this' time, plus, 

20 'of cour e, any cross-examina"tion that Mr. Roisman indicates 

21 that het-.0ishos, to; "onduct....  

22 I might add, while I am on that point, Mr. Chairman, 

23 that not hearing from Mr. Roisman by noon today, I spoke 

?A with Mr.. Macbeth at approximately 1:30 and Mr. Macbeth 

25 advised me that he had spoken to Mr. Roisman at approximately
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that time, and thereafter I called Mr. Roismap at approxi

2 mately quarter of two and inquired concerning the further 

matter of cross-examination. And Mr. Roisman indicated at 

that time that he was going to be back in touch with me, but 

5 I am not aware that he has contacted me since that time. I 

S"xpzessdVI conveyed to Mr. Roisman, the information that 

transpired at today' s:-ieeing ,and. the Board s suggestionw.ith 

6 regard to., interrogatrie. I told., Mr. Roisman that the 

suggestion with regard.. to interrogatories was entirely- satis

Sfactory pttheAplicant., ;and I might add in this connection', 

11 Mr. Chairman, that .se w6uld be very pleased to have-the Board 

12 issue an order that would have Mr. Roisma'n propounid" his: 

13 interrogatories not later ,:than Friday- ,of"' this week, And the 

14 Applicant would be prepared to respond not later than one: 

15- . eek ibherea-fter, And, th reafter the record for cross

16 examination on ECCSmatters would be cised.  

17 1 al esst to Mr. Roisman the point of view 

18 that the Applicant'--;.Mri:-Roisman has some difficulty with a 

19 matter of, interraogatokies and he still as .of,; the time I 

20 spoke to him at a quarter of two tday was not absolutely , 

21 .sure whether or not Mr. Ford wished to:t"conduct -- Mr. Roisman 

22 through: Mr.. Ford" wished to conduct any cross-examination, 

recross with regard to our redirect.  

24 
''4 I suggested to Ar. Risma." as an alternative to. the 

interrogatory route, which as I say is perfectly satisfactory
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to us, that if he is unhappy with that we would be.prepared 
2 to have a deposition taken on Friday of this week, following 

3 a practice which I believe the Chairman has followed in the 

4, past, of having a deposition taken in Washington with the 

Chairmani' presiding. We would only wish to have a deposition 
6 taken, however, if the Chairman presided as has been dustomary 

7 in the past., but with you, Mr. Chairman. If that is satis
8 factory to Mr. Roisman it would be all right with us, although 

9 we would prefer the interrogatory route suggested by the
0 Board we would not object to have a deposition taken.: 

11 CHAIRMAN JENSCH: Well, let the Board give con

12 sideration-to that. I think that is a good suggestion, that 

13 if you have any further interrogation that if it's desired 

14 to be oral that we will try to make some arrangements for a 
15 deposition in that regard. The Board will want to confer 

16 with respect to that matter.  

17 Do the other parties desire to speak to the motion 

18 by the Applicant And Stiff? 

19 MR.,;KARMAN: Mr. Chairman, the Staff is in a positior 

20 whewith respect to .Applicant's motionunder Appendix D, 

21 Part D, Section 2 we feel that it would be very difficult for 

22 the Board to make any kind of a finding with respect to any 

23 significant adverse impact-on the quality of the environment 

?.4 about a Staff response similar to the one which we provided 

25 to this Board and to the parties onthe fuel loading license.
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I Now, this is our fifth, sixth or seventh time today 

2 that that report is not ready yet.  

3 MR. TROSTEN: Mr. Chairman, perhaps mr. Karman and 

4 i shouldl'argue this point before the Chairman. We have a 

5 motion pending. The Staff is obligated under the Commission's 

6 rules to answer within the specific period of time. The 

7 Staff has not answered within the period of time and under the 

8 Commission's rules is deemed to have accepted the position of 

9 the motion, if we were to follow that provision in the 

10 Commission's regulations.  

11 CHAIRMAN JENSCH: Well, I think the Board would be 

12, 'inclined to desire a statement from the Staff and we hope that 

13 the Staff will be able to* develop the statement as soon as 

14 possible. But the Board has considered the. matter prior to 

15 this mention now and desires to express its view that it 

16 does desire a statement from the Staff.  

17 MR. TROSTEN: Well, will you be ruling separately 

16 then, 14r. Chairman, on our motion? 
19 CHAIRM JENSCH: :Excuse me?

20 MR.. TROS*'TEN. I sorry. Will you be issuing a 

21 ruling on our motion? 

22 CHAIRMAN JENSCHI: In due course of time we will, yes.  

23 Is this a convenient time to recess? 

24 Mr. Martin, did you have something? 

25 MR. MARTIN: Mr. Chairman, I have the Department of
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Environmental Conservation's answer to your question.  

CHAIRMAN JENSCH: Very well.  

MR. MARTIN: And I am prepared to state those at 
this tim6e. In compliance with the 1965 Water Quality Act, 

New York State Department of Environmental Conservation 

submitted water quality.: standards to the Federal Government an 

received approval of those standards. This is in 1967.  

Submittal and approval.  

In 1969 the New York State Department of Environ-: 

mental Conservation voluntarily upgraded these standards and 

had them approved by the New York State Water Resources, 

Commission. These upgraded standards were submitted to the 

Federal Government in July of 1969 and at which time numerous 

telephone'conversations were held over a period of several 

months while Federal review was conducted.  

In, .November of 1970 the State was informed by letter 

that ihose standards, as upgraded, were unacceptable. The 
State'reqested Federal comments as to what modifications 

w6uld make them acceptabA,: ard in April of 1971 a conference 
was held with the United "St tes Environmental Protection 

Agency in anlattempt to resolve all the differences. It's 

reported by the Department of Environmental Conservation, and 

progress was made, but that New York State did not agree to 

all the suggestions made by, the Federal Government. New York 
State felt that some of these suggestions were not applicable
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to New York State's specific situation.  

2 In June or July of this year, 1971, the New York 

State Department of Environmental Conservation made an appeal 

"4 ,i writing for approval Of the criteria in areas in which 

there was disagreement with the Federal agency. Reasons were 

.6 given explaining why New York State thought that they should 

7 not be considered applicable to the New York State situation.  

8 A reply was received from the United States Environmental 

9 Protection Agency earlier this month, November of 1971, 

10 concerning the New York State appeal. That reply has not 

11 been reviewed by our Department of Environmental Conservation.  

12 Even assuming' that the reply was favorable that New York 

13 State will agree with any comments made by NEPA in the 

14 various ,arehs there still remains a series of hearings to be 

15 conducted by the New York Water Resources. Now, before 

16 New York would finally adopt standards as revised and the 

17 standards would then be submitted again to the Federal 

18 NEPA for approval.  

19 CHAIRMAN JEkSCH:i Thank you very much, Mr. Martin, 

20 for your detail.  

21 At this -time let us recess to reconvene in this.  

22 room at 3:55.  

end 23 (Brief recess.) 

24 

25
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'CHAIRMAN JENSCH: Please come to order.  2 

Before we proceed, there are some considerations 

aboit.'the emergency core cooling matters. The Board would 
4 reqest the Applicant# at an opportunity to be provided for 

the Board. and .such members of the other parties that desire 

to attend, the Board review the site, particularly the 

7 locus and focus of this fire.  

8 MR. TROSTEN: As a matter of fact, Mr. Chairman, 

you literally took the words out of my mouth.  

10 CHAIRMAN JENSCH: That will be the day.  

11 MR. TROSTEN: Thank you, I think. Yes, Mr.  

12 Chairman, we would be very pleased -

13 CHAIRMAN JENSCH: 8:30 tomorrow morning, is that 

14 agreeable? 

15 MR. TROSTEN: Yes.  

16 CHAIRMAN JENSCH: We will be there. Thank you very 

17 much.  

is The Board does have some matters of emergency core 

19 coolant we would like to discuss with'Mr. Moore.  

20 MA. TRO TEN ..have a question of the Board. That 

21 is whether you desire to have the environmental panel remain 

22 in attendance this afternoon.  

23 CHAIRMAN JENSCH: No. We have completed our 

94 present statement and concerns about the environmental 

25 matters and thank you for being here.
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MR. TROSTEN: Do you wish them tomorrow morning? 
2 

CHAIRMAN JENSCH: No. In fact, we are hoping. we 
3 would !go on tonight far into the night, if necessary but we 

hope to conclude and recess tonight until December 14. 1 

should-say we invite comments from the parties at the recess 
6 ,as to their readiness to proceed on December 14th. If the 

'-,Staff has not completed its study, I think some consideration 
8 will have to be given to schedule matters at that time.  

9 MR. KARMAN: We had anticipated, Mr. Chairman, that 
10 once we were recessed here:and I had a chance to get back to' 

..Bethesda and ascertain the present. status, we will keep the 

Board advised.  

13 CHAIRMAN JENSCH: Thank you.  

14 MR. BRIGGS: There are a few general questions that 
15 we might start off with. I'm not sure whether Mr. Moore 

16 would answer the first one or whether someone else might.  

17 In the cross-examination there was some discussion 

18 of some information that all GE had obtained from their tests 

19 Concerning reactions between the iniconel, I guess it::was, 

20 and the zircalloy clad, and information that Westinghouse had 

21 obtained from some tests. It seemed that there was a 

22 substantial difference in the amount of reaction that was 

23 observed, if I understood this correctly.  

24 Has Westinghouse or has the Staff compared the 

25 results of these various tests, and do they have an explanatia
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for the differences in the amount of reaction between 
2 zircalloy and inconel in the two series of tests? 

3 MR. MOORE: Mr. Briggs, I think Dr. Roll could 

4 probably respond to that better than I.  

. MR. BRIGGS: That will be fine, if he could.  

6 DR. ROLL: I believe, sir, you were referring to my 
7 discussion yesterday morning in which I made reference to a 

8 report, IN-1453, in which there were a series of FLECHT 

9 tests described, and in particular these series of tests they 

10 did have .evidence Of the zirconium, nickel or zircaloid 

11 inconel eutectic formation. The thrust of my presentation 
morning 12 yesterday/was more to put into perspective what really one 

13, ,can- :glean from this IN report' 

14 'That is, I attempted to clarify that the high 

15 temperatures evidenced in that report were not really a 

16 result of the reaction of steam with that eutectic. ,I 

17 believe you are questioning really not what standing the* 

18 interpretation of that report, how do we compare our results 

19 with results reported by this IN report; is that correct? 

20 MR. iRIGGS: If there 'is a difference in the 

21 resultS, how is the Oifference explained, that's right.  

22 DR. ROLL: I believe in this test which is 

23 reported, the simulated fuel rods themselves were filled with 

24 alumina, and that during the test, the alumina and zirconium 

25 reacted producing the alumina to aluminum, and at the

.4099



LWm4 .4100 
1 temperatures of the test,. the aluminum then was liquid, and 
2 either it reacted with the zirconium to form an aluminum
3 zirconium eutectic, or it may have gotten out through weakened 
.4 spots in the rod which may have formed by zirconium and 
5 inconel ..,eutectic, or it may have gotten out some other way.  

6 But the'i high mperatures9of this test are attributed by the 
7 authors to the reaction between the steam and the aluminum,.  

and not between the steam and the zirconium inconel eutectic.  
9 The tests we ran, we were looking only at the 

10 formation - first we were looking at the formation of' the 

eutectic and then, secondly, if the eutectic formed, to 

12 what degree could we observe it, 

13 In the tests that are reported in our WCAP 7379-L, 

14 Volum.e i, we'' report conditions there for eight tests, and 

15 in only -one •"case did we find any evidence at all of a 

18 eutectic formation. This eutectic formation was characterized 
17 really by a small dimple or blemish in the rod and spring, 

and not by any massive melting or any apparent flow of 

19 liquid metal."' or anything that would lead us to believe that it is a condition of conden in the over-all look of' 
20 

21 coolant accident analysis.  

I believe that the differences why we saw one result 22 
and why in these results summarizing the IN report -- No. 1, 

24 we were looking really under a perhaps more representative 

25 situation, and the reason we didn't see the eutectic is perhaps
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and I'm speaking in my opinion because we really don't have 
2 a detailed sequence of events. In my opinion, because of 

the formation of an oxide between the zirconium and the 

inconel during the heat-up phase of the test, that is.  

_ 'Explanation of the oxide, of course, is that and similar of 

6 what would occur during the actual operation of a.-fuel rod 

7 under normal conditions and which would then be present

8 during the loss of coolant accident situation and would tend 

to keep base metals apart. If the base metais are apart, 

there is' "ho way the eutectic can for*,.  

11 On the o.ther-hand, in the tests reported in the 

A2 IN repr.t, there is or there was, as the authors described, 

13 a fairly ;arge quantity of molten aluminum present, which, 

14 in some unknown way, contributed to the formation of some 

15 inconel zirconium eutectic. I think really the basic 

36 difference is that we didn't-have the presence of molten, 

17 aluminum in our test, and I think very importantly, we don't 

18 expect the presence of molten aluminum in our reactors 

19 during normal operation or..during any kind of loss of coolant 

20 accident.  

21 MR. BRIGGS:.I -believe that's all the questions I 

22 had that would deal with metal-water reactions. Thank you.  

23 I would like to have some discussion of the 

Figure 10, I believe it is, in the additional testimony of 

25 the Applicant from July 13, 1971. This figure shows the peak
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clad temperature versus after break for a double ended break.  

2 1 think probably Figure 6..will also enter into the discussion, 

3 and Figure 1 of the additional information on the emergency 

4 .e.core.cooling analysis that was submitted on August 16, 1971.  

5 The curve of peak clad temperature versus time has 

6 some. wiggles in it that play a fairly important role in.  

7 determining whether the temperature will go above 2300 

8 degrees, the maximum temperature,, and would like to have 

9 some information about the occurrences in the blowdown and in.  

10 the reflood. That cause particular breaks.  

11 The first break that occurs is very shortly after 
begins 

12 the blowdown/again at which point the temperature goes 

13 from just above 700 degrees Fahrenheit to just above 1500 

14 degrees Fahrenheit.  

15 Mr. 'Moore-, could you tell what happens duringthat 

16 period? That is the peribd from one to three seconds, with, 

end 17 let's say, a tenth of a second to three seconds.  

18 

19 .k 

20.  

2i.  

22 

23 

24 

25
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1 MR. MOORE: Thelinitial increase is associated with 

2 the assumption that from a tenth of a second on, we have gone 

3 through DNB at the hot spot. So we have a much lowmer heat 

4. .,,transfer coefficient at the rod surface than we would have 

57 during normal operations.  

6 MR. BRIGGS: What is it that causes the temperature 

7 then to turn down and to go down to about 1300 degrees Fahren

a heit? 

9 MR. MOORE: That decrease in temperature is asso

10 ciated ,and" now. referring to Figure 6. It is associated with, 

11 the relatively low quality situation in the core and the flow 

12 effect, the peak in core flow at about five seconds.  

13 14R. BRIGGS: The temperature then goes back up 

14 almost to 1600 degrees. What occurs at that point? 

15 1R. MOORE: That is because the quality of the core 

16 is approaching one and the heat transfer is proportional, 

17 inversely"proportional to the quality. So we are losing heat 

18 transfer effectiVeness in that period of time, and also the 
19 core, flow is decreasing as the system continues to.blow down.  

0 .RT.. BRIGGS: dTheitiperatutre then turns down again, 

2- and what is"the cause for the increase in core flow during 

22 the period from 9 seconds to 12 seconds? 

23 MR. MOORE: This is the continued di schargenow of 

24 the primary system. Primarily the source of water being the 

25 hot legs and the water still remaining in the steam generator
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I and in the upper head, which is now discharging backwards 

2 through the core and up the downcomer and out the break.  

3 MR. BRIGGS: The end of blowdown comes at about 16 

4 .. ,and 17 seconds; is that right? 

5 MR. MOORE: YeS.' 

6 MR. BRIGGS: At this point the temperature begins 

7 to rise, and rises rather uniformly until about 30 seconds.  

a If one looks at Figure 1 of the August testimony, thelfirst 

9 even shown there begins at about 29 seconds. What is 'going 

1O on in the period" between 16 or 17 seconds and 29 seconds? 

)1 MR. MOORE: During that period of time, from 16 

I12 seconds on,, we are injecting the remainder of the accumulator 

13 Waters and filling the lower plenum of the vessel. We have 

14 not yet reached the bottom of the core. So the assumption 

is is conservatively,'made here that there is no heat transfer 

..takig plae during this time. This is our adiabatic heat-u.  

17 period, -,hat..is happening,-we are just filling the lower part 

is of the vessel approaching the core.  

19 MR..-BRIGGS: Beginning a# 29 seconds,, there is some 

20 small decrese in the -rate"of temperature rise, and this seems 

21 to be associated withthe flooding rate. What goes on begin

22 ning at 29 seconds? 

23 MR. MOORE: At 29 seconds we reach the bottom of the 

g4 core and we are starting to flood into the core now. There is 

25 a very small amount of heat transfer that occurs during that
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initial flooding period prior to the greater heat transfer 

2 associated with entrainment. That is indicated on Figure 1.  

3 MR. BRIGGS: Figure I shows a flooding rate of about 

4 ,.almost eight inches per second persisting for about three 

5 e seconds, 1 believe it is, beginning at 29 seconds and ending 

t at 4 seconds and ending at 33 seconds. What is happening 

7 during this time? What is being flooded during this time? 

8 MR.,MOORE: We are flooding the lower part of the 

9 fuel assemblies and we are not generating any- steam. We are 

10 actually heating up the water as it is coming in. The heat 

11 source is quite low at the bottom part of the core, and the 

12 water is subcooled. So we are ,Jeating it up. When :we reach a 

13 level of about 20 inch.s, -we start to get significant 'steam 

14 generation, and.;!ptranment. That's why you see the very 

15 rapid reduction in flooding rate that occurs when we reach 

18 about the 20-inch level in the core. We are generating now 

a large amount of steam which now must pass through the system 

is and out through the break.  

19: Therefore, the flooding rate is retarded. consider

20 ably. The fact: that the flooding rate is reduced down to a 

21 very low volume there, be ause during this period of time 

22 until 40.5 seconds we are still discharging water from the 

23 acumulators. So the assumption La made in the intact loops 

24 that the lines are plugged,. So the only venting path is 

25 through the broken loop. So the flooding rate is quite small.
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I At the end of 401 seconds, the loops are now assumed to be 

2 opened and also serve as venting paths. You can see. the 

3 associated increase in flooding rate.  

4 MR. BRIGGS: At 39 seconds, the rate of temperature 

5 ,,,rise at the point of peak clad temperature decreases to zero 

6 and th',erate of temperature rise stays at zero for about five 

7 seconds. Can you tell me what happened at that point?.. It is 

.8 just before the accumulator empties. This is shown on Figure 

g 10..  

10 MR. MOORE: This is just consistent with the rather 

11 sharp increase of heat transfer coefficient as shown on Figure 

12 1, a film coefficient of 10, which results in a fairly rapid 

13 limitation of the increase In clad temperature. But we' are 

14' sill adding heat through decay heat and do not have sufficient 

Is heat transfer to transfer all the ,decay heat away until 

16 further out the transient. I wouldn:'tput too much emphasis 

17 on the exact slope of that curve. , It could have been the way 

to it was plotted. There is a break there.  

19, 

20 

21 

22 

23 

24
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1 MR. BRIGGS: That's one of the things that puzzles me.  

2 I see that the heat transfer coefficient during the period from 

3 39 seconds to 41 seconds does in fact rise from a value of 

4 about four to a value of about ten. Then it holds at ten and 

5 The heat transfer coefficient continues to go on up, and the 

6 temperature also continues to go on up. It would seem to me 

7 to be inconsistent that there should be this effect, and. yet 

@ the effect is pretty important because that zero slope on the 

9' temperature line did not occur, then the peak temperature-would 

io go well above 2300 degrees., 

Can you tell me at all why it is not obvious that the 

12 heat transfer coefficients and the temperatures are closely 

13 related? 

14 MR. MOORE: Yes° Let me explain. The one factor 

5 that doesnt appear on' thbse particular curves is the heat 

16 source itself. The heat source is primarily the residual heat 

I7 generation in the fuel. .this is deaying. in time. so what 

18 is happening here is the heat transfear from the surface is 

109 increasing but it is still not sufficient with the temperature 

20 gradient from the claddingl tb the oolan't. That heat transfer 

21 coefficient is still not sufficient to remove all the..decay 

22 heat. so the clad is continuing to heat up.  

23 Then we reach a point in time when two things have 

24 happened where we reach the peak temperature. one, the file 

25 coefficient has continued to increase as shown in Figure 1,
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I and also the heat release, the residual heat rate of power 

2 generation has decreased to the point where now the film 

3 coefficient with the temperature gradient of the cladding is 

4 sufficient to overcome the heat generation. We are starting 

5 to remove heat from the clidding.  

6 MR. BRIGGS: Let us go back to 39 seconds. The 

7 period from 39 seconds to about 45 seconds, that is. In the 

8 period from 39 seconds to 41 seconds, the heat transfer Co

9 efficient goes from four to ten. It holds at ten for a few 

10 sec.ndSo During that time: the temperature holds constant.  

11 we say that a temperature held constant during that 

12 time because the heat transfer coefficient now was high, as I 

13 understand it 

14 M. MOORE: Higher, right.  

15 MR. BRIGGS: Yes. It is higher, yes. But now, 

16 without knowing anything more about the situation, I would 

17 have thought if the heat .transfer coefficient stayed constant, 

6 thgat t*e tempature might well stay constant for a while.  

19 if tha heat transfer coeffiCient dropped off, the temperature 

20 would .rise. if the heat transfer doefficit increased, the 

21 temperaturewould fail. Bu if one looks at Figure 1, he sees 

22 that the heat transfer coefficient.increases and the tempera

23 ture also increases. That looks to me like it makes this 

24 leveling off in temperature somewhat suspect.  

25 I heard the reply that you gave but I didn't quite
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1 understand why the temperatures behaved as they did in the 

2 period from--let's say in the period beginning at about 46 

3 seconds. Why is it that with rising heat transfer coefficient 

4 4 at 48 seconds, the temperature goes up rather than going down? 

5 mR0 mooRE: i would have to look at the detailed' 

6 print-out of the analysis' in this case to see to what extent 

7 that slight dip is real. tut the general trend is, I believe0 

8 explained in the sense that we got three things going on here, 

9 we have residual heat levels decaying. we have heat transfer 

Ii ceasIng somewhat, and we have zire-water reaction, energy 

b being added to the cladding. As temperatures increase at an 

12 increasing rate, according to parabolic rate equation.. So the 

13 two heat sources which are temperature--the one is temperature 

14 dependent, the one is time 'dependent, and the heat transfer 

15 coefficient which is time dependent 0 all interacting. so that 

16 i why you can get these trends where the heat transfer.'cb

87 eficient itsolf can be increasing and the clad temperature 

18 can still be-increasing because we are adding, energy from 

19 zird-water and the residual heat has not decayed sufficiently.  

20 . : GG z t it would be helptul to the 

21 B dif: you 4kdd look at the time. From 39 seconds to. 50.  

22 seconds, let's say, and explain why it is that the temperature 

23 does not contioue to rise during that period, why it levels 

24 off, and why it rise@ folloing that time eves though the heat 

25 transfer coefficient rises, also.
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As you point outyou have to look at the details, of 

2 the calculation and it probably would not be profitable to 

3 follow this along at this time.  

4 - . ....MR° OORE I will check that.  

5 . MR. BRIGGS: There was considerable discussion last 

6 week of flow redistribution in the core. I am not sure that 

7 my notes properly indicated all of the things that were .aid.  

S I understood you to say that during the refleod periodi you, 

9 I believe, decreased the flow or made soi compensation in 

10 the hot channel for flow redistribution; is that right? 

iMRi . .,OORV:' Yes, Lei me explain. During the re

92 flood phase of the transient, we calculate-the primary' 

is criable of interest is the flooding rate. This is the main I 
14. determinant of the,, heat transfer that takes place during re

biood. so we calculate the flooding rate on the basis of an 

6 assumption that the amount of entrainment of water that 

17 66urs during reflood, from the total core which must be now 

bis harged through the system and back out, the break, that 

hat total core discharge is based on having all of the 

20 a semblies as hot assembliGs That giVeS us the highest 

21 amount of entrainment, ,giVes us the'largest mass flow to dis

22 drge though the loop."gLves us the largest iresisure drop 

23 with respect to driving head from the dwncomer, and there

fore minimizes the flooding rate. That is a conservatism 

25 that is put in the analysis in a sense to compensate for any
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I possible flow redistribution that may occur between a hot 
2 assembly and an adjacent assembly6 We have assumed that all 

3 assemblies are hot., assemblies in getting a low flooding rate.  

4 .6. . BRIGGS: So the effect there, then, is to assume 
5 that the ritren core contains the elements at the peak.heat 

6 rates, and noe gets a floodingrate and a pressure drop that 
7 corresponds to this. I thought X understododile of the Staff 
8 witnesses to say that one did. not consider flow redistribution 

9 during the reflood stage, but ,that the flow redistribution was 
10 considered during the bloWdoan stage by taking a core flow that 

ii was eight-tenths of the calcuiated flow.  

12 Do you do this or did you hear this testimony and 

13 understand it the same way? 

4 oR. MOORE: es. Now we are talking about blowdown.  

15 M. BRIGGS: At this time this is about blowdown° 

16 M R. MOORE: Yes, we did do that.  

17 M ." o IGGS: 1s there something that is indicated .in 
i8 the Westinghouse6 evaluation model, in the interim criteria? 

19 MR. M4OORE:, yes.  

20 MR. BRIGGS:A Which tmi i? 
to is, 

21 o 4OORE: I donlt have my copy of the criteria.  

22 

23 

24 

25
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MR. BRIGGS: I find an item like that under the 

2 Relap.  

3 MR. MOORE: I do too. I don't see it specifically 

under the Westinghouse, but the same requirement is met.  

5 MR.: BRIGGS: Mr. Novak has a suggestion.- Possibly 

that coul;d be helpful.  6 
7 MR. NOVAK: Since it was a suggestion of the 

8 Westinghoue analysis that did not make any exception to it.  

That's why it wasn't pointed out specifically in the Westing

house evaluation model.  

11 MR. MOORE: That's correct. As Mr. Novak indicated, 

12 the specific items indicated in the interim criteria are noted 

13 as the exception. Our model as we described to them earlier 

14 had that factor in it.  

k1R. BRIGGS: I believe it was indicated in previous 

16 discussion that you have examined the question of flow redis

17 tribution through the core by use of the THINC code, is that 

18 right? 

."ORE: Yes, during' blowdowno 

20 MR. BRIGGS: No. this is during blowdown? 

21 MR. MOORE: Yes.  

22 MR. BRIGGS: I see. But you have not examined flow 

23 redistribution in the core during the 'reflood period, is that 

24 right? 

25 MR. MOORE: Not with the THINC code, that's correct.
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The situation is quite a bit different in the reflood condi

2 tions than under blowdown conditions.  

3 ... MR. BRIGGS: What have yx.-done about examining the 

4 redistribution of flow in the core during the reflood period? 

..MR.i•. MOORE: Well, we have looked at the conditions 

6 that occur during reflood.,and have noticed from the FLECUT 

7 results that the conditions in the core during reflood are 

8 primarily one of steam with entrained water being carried up 

9 the core. The pressure drop under the reflood conditions is 

10 primarily one of elevation rather than friction. We have 

noted that one can expect, because of this fact, a thermal 

siphon effect, which I believe I discussed in earlier testi

13 mony, because Chei frictiorial losses are very small and it"s 

14 mainly elevation. As we generate more steam in the hotter 

15 assemblies the effect is one of colder assemblies feeding 

10 water into the: hotter assembly to generate even more steam 

17 from a thermal siphon standpoint..  

A1i8sthls mixture- kises in the core there may be some 

effects oiexpansion of steam which may .want to cause the 

20 seam, to redikribJute to c€ der assemblies. But the contri

S .buptont..o the total pressure drop of the steam is very small, 

22 because again it's still an elevation, primarily an elevation 

23 factor. And the water drop will tend to continue"them further 

? up the channel. This is the kind of behavior you see in the 

25 FLECHT assembly, albeit recognizing the limited radial
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I geometry.  

2 But this is the kind of observation made. There is 

3 also a chimney effect that should come into play in the hotter 

4 assemblies as we heat the steam up and the water droplets 

en ter there they will tend to accelerate in the axial direc

tion, arnd again because of the elevation effects will tend to 

7 draw steam or Olater in from adjacent assemblies. It's a 

8 difficult situation to try.:to analyze in detail.  

9 it's our judgment that the conservatisms associated 

10 with assuming and determining flooding rate, that you assume 

it you have got the maximum amount of entrainment and mass flow 

12 at the system, thai this should compensate for any of these 

13 other effects that we have discussed.  

14 MR. BRIGGS: What Is the steam velocity at the top 

15 of the core during reflood, maximum velocity? 

SMR. MOORE: I wotild say 50, 60 feet-per second, but 

17 I am not sure. I would haVe to confirm that number.  

s MR. BRIGOS: Is •ihere an easy way to confirm it here 

19 D MOO60: mot immediately. If I can refer to 

20 notes or6 check back at; home" Id get' a number.  

21 MR. BRIGGS: Considering flow blockage I believe in 

22 some of the discussion you indicated that some information was 

23 available on cooling of rods, rod bundleswhere there was 100 

24 per cent blockage of a group of channels, is that right? 

25 MR. MOORE: Yes.
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MR. BRIGGS: What was the mechanism for cooling of 

the rods that were surrounded by the blocked channels when 

3 blockage was a 100 per cent? 

4MR. MOORE: It as mainly the turbulence set up 

ih'md ly downstream of :the blockage area which gave us a 

6 d sbursed flow situation downstream of the blockage and gave 

7 us effective heat transfer. This is indicated in the results 

8 of one of the FLECHT tests'.  

9 MR. BRIGGS: If there was a 100 per cent blockage 

to what was the source of this turbulence? How did the steam 

get through the channels? 

12 MR0 MO0OR: Well, t was coming from adjacent 

1 channels just next to it.  

14 .MR. BRIGGS: How many rods were involved in the.  

is regi6n of 100 per cent blockage?' 

16 MR.MOORE: Im just going to check that,.  

17 One test with four channels and one test with sixteei 

18 channels.  

M. BRIGGS.: Wen youa -say sixteen channels hs 

20 were s1.tee c6a nnel that were a' dacent to oneanother that 

21 were blocked *nd then there were channels oitside the sixteen 

22 channels where flow could occur? 

23 MR. MOORE: That s correct. Refening to Figure 339 

in the WCAP 7665 it shows the geometry of the blockage.  

MR. BRIGGS: In the FLEO1 tests where you had those
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regrettable negative heat transfer coefficients, how was the 

2 heat flow from the steam into the fuel rod or into the FLECHT 

3 rod calculated? What was used as the basis for calculation 

4 of the heat flow, the negative heat flow? 

5 MR MOORE: I believe the calculation was one where 

yoU had the temperature of the cladding, the power that Went 

7 into the cladding., and it showed that there was a mismatch in 

8 terms of calculating heat flow, assuming it was coming from 

9 the cladding to the coolant'. So that the heat input to the 

to cladding was just the difference between what the temperaturq 

went up to, how it increased in time, versus how much power 

t2 we were putting in.  

13 MR. BRIGGS: This was a calculation then based on 

14 the inside clad temperature and the rate at which it increased, 

is .1 suppose it must be the rate at which it increased, is that 

16 right? 

17 MR. MOORE: Yes , ing the power also that should 

is have :been transferred out ok the rod.  

19 Mk*R.R7'GS: Could you tell us more abut-the 

20, importance of the redistribution of the flow during the blow

21 down, the caldulations' that Were made by the THINC code? 

22 During what period of blowdown are we concerned with in these 

23 clculation ? 

24 1R. MOORE: Essentially through the entire period 

25 of blowdown we use the flow as calculated by the SATAN code in
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developing the heat transfer at the rod surface. So we want 

to know what the flow is throughout the blowdown transient.
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MR. BRIGGS: Well, what is flowing? Is it water 
2 2 or steam or a mixture of~ th e two or what is it that's 

3 flowing during the period? 

4 MR. MOORE: It's primarily during most of blOwdown 

a mixture of the steam and water in the core itself. I 

6 would.,characterize it as that.  

MR. BRIGGS: And this is coming into the top of the 

B core and going out the bottom or coming into the bottom and 

going out the top? Just what is happening? 
to MR..,.MOORE:: Yes. Looking at Figure 6 for the cold 

leg break you can see that over the prominent part of the 

blowdown up to the sixteen and a half seconds the flow is 

negative through the core, 

Read the scale on the right.  

MR. BRIGGS: And so this is downflow from the top 

of the core out the bottom of the core? 

17 MR.MOORE: That's correct.  

MR. BRIGGS: I'm afraid most of the questions I-had 

29 to ask concerninq this don't really apply because I was.  

20 considering the TBINC COD as being useful for calculating 

21 flow redistribution during the reflood period also, 

22, And you indicate that you have not done that?.  

23 
MR. MOORE: I want to explain as I did earlier,. I 

believe, that the situation is different in the reflood case 

and that we don't have a homogeneous mixture. We have

41182 MBml
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1 
entrained water and slip is important between the steam and 

2 
the water. These things would not be appropriately modeled 

3 
in a THINC calculation. That's the difficulty.  

MR. BRIGGS: Could you tell me what experimental 

5 work Westinghouse has in progress now or expects to do in the 

6 future concerning the resolution of the questions of the 

emergency core cooling system? 

-MR. MOORE: Yes. The areas that are on going.  

-actively are primarily directed for resolving some of the 

10 uncertainties and what is' in our .opinion too conservative 

II assumptions that have to be made with the interim criteria.  

12 For example,, the line-plugging assumption that's made during 

13 reflood. We are undergoing some tests of mixing of steam 

14 and water in piping confi urations that are simulating the 

15. injection accumulator water into a pipe with flowing steam 

16 in order to determine -just what the situation is, hopefully 

17 to find that. .we real-ly -do t have this line plugging 

18 situation,.: Also to, determine possible benefits due to 

1 condensation. of steam and- the water is injected, the cold 

20 water is injbected into th4 -accuiulators, which should 

i1 improve our reflooding situation and give us increased flow 
reduce 

22 and thdrefore/the temperatures.  

23 There are programs being discussed noW, some of 

24 these on an industry-wide basis, in conjunction with the 

25 AEC, larger scale tests now directed toward quantifying what,
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I 
if any, accumulator bypass we might get during blowdowno.  

We have to make this extreme assumption that all 

3 the water is lost during blowdown physically. Physically 

4 his just'doesn't seem to be the case for the geometry of a 5~~~~~~ ..... of a+ i+.,: ;.  

reactor,-and' so we are considering running some fairly large

6 scale dowrcomer simulation tests to determine to what .  

7 extent, if any, there is bypass. These are some examples of 

8 the kind of work that's being considered at this point, 

mainly directed toward improving the interim model and 

10 reducing what we consider assumptions that are too extreme.' 

11 MR. BRIGGS: In the question that was asked by. the 

12 Board previously concerning the entrainment of accumulator 

13 water in steam in the unbroken loops and carryover of that 

14 entrainment into the broken loop and out the loop,you 

5 indicated that you thought the steam would be condensed and 

that the changes in direction and velocity would take the 

17 entrainment out of the steam, if it were present. How much 

18 of the steam would be condensed depends in a large measure 

19 on the ratio :of the amount of steam that's produced to the 

20 amount of accumulator watet cthat's being injected. In 

21 other words, the steam would be condensed at a temperature 

22 like 280 degrees, I suppose0 and the accumulator water 

0 23 comes in at 110 degrees, I suppose, and the accumulator, 

94 water comes in at 110 degr e and the steam that's being 

'25 condensed is superheated to about 500 degrees, what is the
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I ratio of pounds of accumulator water being injected per 

2 second to pounds of steam that's being produced per second in 

3 the reactor core? What fraction of the accumulator water is 

4- ,evapog .ed, .in,. other words, during the final periods of 

5 accumulator injection this would be? 

'6MR'.MOORE: I don't have those specific numbers 

7 here. The accumulator water mass is much larger than the 

8 steam mass. It's not a question of -- there is not enough 

9 steam to evaporate the accumulator water. I don't have the 

10 exact ratios. I can get those.  

11 MR. BRIGGS: No. The question was just the reverse 

iz of that-.. Is there enough accumulator water to condense the 

13 steam?.  

14 MR. MOORE: No, not entirely.  

15 MR. BRIGGS: Would it condense a large fraction of 

16 the steam, do you suppose? 

17 •. MR. MOORE:, I.would think so, but this is a 

18 function of.,the kind ofrixing you get" the effectiveness of 
19in up the water w-ith: the steam, and that is part of mi x i g ... t h a e 

20 these" steam-water tests 0e directed toward., 

21 MR. BRIGGS: Are these steam water 'tests being.  

22 conducted now or are they planned for the future? 

23 MR. MOORE: Test assemblies are being built, 

24 Actual tests have not been run yet.  

25 MR. BRIGGS: Is the test apparatus a model of a



reactor configuration? 

2 MR. MOORE: It's a model of the piping configura

3. tion ,associated with accumulator injection and reactant 

4- .. cooler loop.  

MR. BRIGGS: Does it include reactor vessel with 

6 core barrel and that sort of arrangement? 

MR.MOORE: No.  

MR. BRIGGS: What scale is the equipment? Is it 

very small or is it Indian Point 2-scaled? 

10 MR.MOORE: No, no. It's smaller than that. I 

11 believe the piping, maximum piping is something like eight to 

92 ten inches in diameter.  

1MR. :1BRIGGS:. About eight to ten-inch piping? 

4' MR. MOORE: Right.  

15 MR. BRIGGS: And the Indian Point 2 piping is what 

16 size.  

17 MR. MOORE: Twenty-nine inches.  

18 MR. BRIGGS: So it 4ould be bne-third to one-fourth 

19 scale thenl 

20 MR. MOORE: Apptokimately,. yes.  

21 MR. bRIGGS:' Do you'have any schedule of completing 

22 that work? Can you give us some idea of when one could 

23 expect it to be completed, whether it would be by the 'nd of 

.24 the year or next summer or a year from now? 

25 MR. MOORE: No. As schedules go, and as Mr. Jensch
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has warned us in the past on schedules, it's sometime next 2 

summer, middle of next year.  
3 

MR. BRIGGS: Do you have in process any more tests 
4 on flow blockage? 

'5 MR. MOORE: Not on flow blockage, no, sir.  
MR. BRIGGS:,: bo you consider that the tests that 

7 have been run to date provide satisfactory indication of what 
8 can be expected during flow blockage and what blockage can 
9 be expected, is that rig it? 

10 MR. MOORE: Yes, that's correct° 

11 MR. BRIGGS: In reading the July 13th document I 
12 believe it indicates that there is water in the vessel ,at the 
13 end of blowdown. 9It tayi that all of the water injected by 
14 the accumulators is expelldd during blowdown. But I have the 
15 impression that there remains water in the vessel in the 
16 annulus between: the core barrel and the vessel wall. Is it 
97 correct or is there no water in the vessel at the end of 

end is blowdown? 

19 

20 

21 

22 

23 

24 

25
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I MR. MOORE: No, there is essentially no water in 
2 the vessel at the end of blowdown. The SATAN code tends to 

3 predict .that almost all the water Is discharged, plus we throw 

p4 awythe'.accumulator water. I think we indicated last week 

5 there were a few cubic feet of water that when you get all 

6 th1ough and threw the accumulator water away at'the end of 

7 blowdown you had a few cubic feet in the bottom of the vessel 

8 where the bottom holds a 1000 cubic feet. That's why . say 

Sit's essentially no water.  

10 MR. BRIGGS: In thefigure on the August testimony; 

ii -after the accumulators hive been emptied there Is a steady 

12 core reflood rate shown. Is that the reflood rate that's pro

p 13 vided by the injection systems? 

14 MRO MOORE: Let me explain. At the end of accumula-; 

15 tor injectlon we have the downcomer not quite filled with 

10 water. There was confuSldn in earlier testimony on that, but 

17 1[ can confirm we have a.dowacomer not quite filled with water 

18 and 4e -ire, flooding into the bottbm of the, core at this Iea 
19 dvl~y low flooding rate andlevaporating stetam or 'watert to 
20 steam and entraining water. The pumping systems are pumping 

21 in, of course, during this time, and they are effectively 

22 keepins up with the evaporation and entrainment rate within 

23 the core Iteelf0  And a little bit extra. So the accumulator 
24 height or dowmamer height, excuse me, is increasing very 

25 slightly during this time as the water from the pumps is making 

1*.1
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I up.  

M R. BRIGGS: Then according to your calculations let1 

3 say the only water that's lost from the system during t.he 

AX-flood, *eiod is the water that is injected into the biroken.  
:5 1 :he:I guess that would be all, because as l understand 
6 It,, the entralment that's in steam that leaves the core is 

7 evaporated and the steam Is superheated in the steam generator., 

8 so that the only water that would be lost from the system i 

9 would be that that's injected into the broken leg during the 

0, refliod portion, is that right? 

MR. MOR: That's correct.  

12 M R. BRIGGS: And the slow reflood rate, the steady 

13 rate that's indicated there, that's accomplished during the 

14 injection system. What is the total flow of water provided 

i5 by the injection system? 

W HOR: It 's dow to 360 pounds a second.  

17 MR. BRIGGS: I believe the Information that's been 

i8 provided by the Staff it's indicated that there Is full f bw 
19, .fth in e t . systi. 11 2.5. s. ecs 

n 2d and in inforation thatIs 
20 t ided by th- Applicant,, the full flw Occurs 34 :sedonds after 

21 th etime in which the need for water injection.i indicated.  

22 Could you amd possibly Mr. Novak resolve the discrepancy. if 

23 my numbers are correct? 

24 o MR : Yes. I: think that has been reaolved in 
2 t testimony either maybe both by the Staff and our Staff. Is the
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• I 34 second number was a mistake in the safety analysis report 

2 in that the starting-time of the diesels was not correct. It 

3 was not!', the design value, and that made the difference of 9 

4 seods) I beliee between 25 and 34.  

5 ." BRIGGS: The numbers that have been used im 

6 your ca culations of the refllooding, you have used the 25

7 second delay, is that right? 

8 MR. MOORE: That' s correct.  

9 MR. BRIGGS: And the Staff uses 25-second delay 

10 time? 

1 :, NOVAK: Well- we reviewed the analysis based on 

12 25 seconds,° 

13 MR* aiGS: Now what Is the delay time in starting 

14 the diesels? 

MR. M NOVAK: Ten seconds is the maximum assumed 

16 delay time.  

17 MR.'BRIOGS: And: the Westinghouse number, 34 seconds 

you had used some differeft time for -

M E: Yes, 19, I believe, tn the FSAR.  

20 . , BR GG.: Nineteen seconds is incredible? 

21 MR. NOVAK: Perhapo Mr. Knial might want to respond 

22 to that.  

23 CHAIRNM JENSCH: That would be helpful, I think.  

24 MR. KNIEL: I am refreshing my memory. I did the 

25ar 
,Iwork on answering this pert icular question.
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I did discuss it with the Division of Reactor 

2 Standards people who have data on starting times for diesels, 

3 aad they informed me that ten seconds was a reasonably long 

4 starting.time for a diesel generator. So that the ten-second 

5 number that's used, normally used by Westinghouse and as 

6 used in the Staff analysis leading to the 25-second delay for 

full flow, is consistent with the experience that s been .had 

with diesels that have operated.  

9 I get the Impression that the 19-second number came 

10 in as sort of a total kind of Laxldmum kind of time that you 

could have by virtue of the fact that a criteria was sed-that 

12 if it didn't start in 20 seconds it didn't start, period. So 

13' that that;s how the 19-second number crept in there, I think.  

14 But that's just, speculation on my part.  

15 I.knw that there was a criteria that Westinghouse 

16 etablished that if Lt .:didn't start In 20 seconds, that was a 

17 failed diesel, so on the assumed single failure that 1that 

18 meant that the diesel had to start in 19 seconds.  

19 So .that is how the 19-second number got in there. I 

20 repeat that. o he basis; of ithe information that the Staff has 

21 m the diesels tht .have operated 10 seconds seems a reasonably 

22 long period, conservative, for. starting period.  

23 -", BRIGGS: In calculation of the peak clad. tempera

4 ture, then the draw down of temperature during the double-ended 

25 pipe rupture, how many diesels are required to operate to give
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I the reflood flow that's used? 

2 MR. MOORE: One diesel.  

.3 Mo BRIGGS: One diesel. One diesel out of how many? 

4 M!R. MOORE: One out of two diesels. Three , excuse me.  

s One out of three diesels.  

6 MR.. BRIGGS: ,One. djesel ..out of three diesels? 

7 MR. MOORE: I'd have to check that. I am speaking 

8 from memory. There is a definition of minimum safeguards. It's 

9 assumed,, assuming various combinations for various failures.  

vo We have,.taken* or, we do this analysis with a minimum flow on 

I i that basis.  

12 MR. BRIGGS: And you could give us reference to a 

13 point -o 

1# :AR MOIE : Yes, it 's in the FSAR.  

is MR. BRIGGS: -.' Where that is in the FSAR? Fine.  

Would it be possible for the Staff to indicate to us 

97 what tests are now in progress by the AEC Laboratorties to 

18 resolve the questions of the emergency core cooling system and 

19 t kind of progress is being made , what kind of schedule is 

20 being used for these tests?-il. I realize. hat you provided us 21 ft - # dc* a ,t ' i'" ':,• '" ••' . ,gra 

21wiha ~oue~ htelli wohat the 4iater reactor eafety proga 

22. is'-but we learned the other day that part of that safety pro

23 gram which had to do with flow redistribution was not funded 

24 and no indication that there was a plan to fund it. So the 

25 Board would like to have some information on the Important,

M Bu5
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I tests that.are in progress no-.r and/or are planned and what 

2 the schedule is and what the status is on the important tests.  

3 CHAI JENSCH: If we could also get enumeration 

of those tests which were planned and may be started and have 

been stopped in the last year or two related to water safety 

reactors, particularly the ECCS and any other problems related 

7 t reactor safety.  

oR BRIGGS: For instanceo there was some discussion 

s 'the other day about whether the problems are resolved, are in 

10 hand, or we don't know much about the answers. And one 

11 example that one might take is the flow blockage problem.: 

12 Is there a program within the AEC in which further information 

13 is being developed on flow blockage in pile and out of pile, 

14 or does the AEC concur with Mr. Moore's estimate that, well, 

is .estinghouge, let's say, has no program for investigating 

16 flow blockage and presumably considers this to be well in hand, 

17 or that there "re programs to make it well in hand? 

18 6iHURMX1 JENSCII: The Board will, give further consid

19 eration taofurither statements of concer'n, but at this time we 

20 will take a fifteen minute, recess ind at this time te will 

21 recess to reconvene Ii this room at 5:20.  

22 (,Brief recess.) 

23 

24
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them there.

MR. BRIGGS: Mr. Moore was worried.  

MR. KARMAN: I don't blame him.  

MR. BRIGGS: Concerning requests for information on 

the safety program, the information provided by the Commission 

could also there be included in that information an estimate 

of what fraction of the C6mmission's safety program funds 

are being'spent on light-water reactor safety.  

A question to Mr. Novak. I believe the Staff 

testimonyindicates that -- let's say that the situation of 

a double ended pipe rupture for Indian Point 2 had been 

calculate uby usi of .RgLA 3 and THETA-.1B about a year ago, 
and that the agreements with SATAN.4COD9 was resumable. Also 

that some calculations had been made comparing the SATAN CODE 

and the other codes used with RELAP 3 for a Turkey Point.  

reactor. It is inferred from that that if one were t recall 

Indian Point 2 by use of the RELAP code and the THETA code, 
that one would'come out with a temperature that is lower than

A. NWml
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CHAIRMAN JENSCH: Please come to order° 

MR. MOORE: Mr. Chairman, could I refer to the 

diesels, page 6.2-37 of the FSAR? It indicates that two out 

-f three diesel generators are required for minimum safe

-guards operation.  

MR. BRIGGs:' Could someone tell us what these are? 

MR. KARMAN: I Will Cret to fhni-
Just left

t-
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has been calculated by Westinghouse for the peak clad 

2 temperature.  

3 Is the Turkey Point plant so like the Indian Point 

4 2 plant-that there is just no question that the comparison 

5 l-ioUId result in a lower temperature calculated by use-of the 

6 Commission's codes than the temperature of the peak'clad 

7 temperature than by the use of the Westinghouse codes? 

MR. NOVAK: In my estimation, yes. The difference 

that we had observed in comparing the Westinghouse codes 

10 versUs'the AEC codes., I think the primary difference that we 

1i have observ!d is the BLODWIN Code. Here we are comparing the 

12 SATAN to theW"estingh6 use code versus the PELAP code, which 

13 is the AEC code. The general observation one makes when 

14 comparing this is that the RtLAP code does predict higher 

.15. core flows during blowdown. I think this Is the general 

16 characteristic. we had obs6ervd. I would suspect that this 

17 characteristic of higher flow during the blowdown would 

I8 carry over between Turkey Point 3 .And 1Indian Point 2. The 

19' Westinqhouse analysis is similar in terms-of the number of 

20 mdes.that tbey use for Turkey versus Indian Point 2.  

21 The RELAP work that we would have done on Indian 

22 Point 2 would have been a similar description than what we.  

23 did for Turkey. In thinking of this problem, I can't:.I.  

24 suggest a way where we would expect a slip of peak clad 

25 temperatures.
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I MR. BRIGGS: Has the Commission's comparison been 

2 limited to the Turkey Point reactor since the interim 

3 criteria were adopted, or have there been other comparisons 

S4 made? 

5 MR. NOVAK: With respect to Westinghouse plans? 

6 MR. BRIGGS: Yes.  

7 MR. NOVAK: Since the establishment of the interim 

8 policy statement, I would say the only analysis has been the 

Turkey Point analysis.  

f0 MR. BRIGGS: Was this made during the time that tbe 

11 interim policy statement' Was being formulated, or was the 

12 comparison made after the interim policy statement was issued 

13 MR.NOVAK: It was made as near as possible, and 

we could make, in accordance with the interim policy state

15 ment, using the RELAP code. What I am saying, we were 

16 trying to apply the AEC evaluation model to the Turkey 

17 Point plant which then has about, as close as we can, 

is similar restrictions on the analytical techniques.  

19 Bo BRIGGS: I believe in the cross-examination 

20 there were. questions asked about what would happen if the 

21 containment pressure in th?. Indian Point 2 containment were 

22 lower than.is used in the calculation, I don't believe 

23 you gave a clear answer as to whether this would likely 

?A result in higher temperature or lower temperature. Is it 

25 not possible to state whether the temperature would be, the
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peak clad temperature would be higher or lower in the event 

that the containment pressure were lower? Have no calcu

lations been done by the Commission Staff on any plans to 

evaluate this? 

MR.NOVAK: Nothing specifically, I don't know of 

any that were done by the Staff. I think, in our generic 

review, in our review as a Task Force, we-did have 

sensitivity studies with pressure that one could use for the 

blowdown portion of the accident. I'm not sure whether we 

had specific sensitivity studies at that time for the 

reflood portion. There is, in effect -- the effect, of 

course, during blowdown, is to lengthen the time to reach 

the blowdown. This, then, if you follow the interimpolicy 

statement, requires a greater portion of the accumulator 

water that must be fairly discharged on the floor. It also 

permits'one to start the adiabatic heat-up portion slightly 

further on and probably doesn't have a significant effect.  

It would be a part of the analysis. I am trying to put the 

pieces together, 

As I look- at the break spectrum, we get a 

sensitivity to how important it is for the amount of water 

that is discharged from the accumulators, arbitrarily 

discharged. As we note in the sensitivity study, there are 

smaller breaks and we arbitrarily discharge greater amounts 

of the accumulator water but the net effect on the accident
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is that the peak clad temperature is left as a function of 

break size. So around the. containment pressures we are 

analyzin4 o4a y, it is not: that sensitive. I think one has 

ta e large steps in containment pressure before you would 

see a Sigiif cant difference in the blowdown response and the 

ref.lect response of Indian Point 2.  

MR. BRIGGS: Has Westinghousamade any calculations 

on the effect of the containment pressure and the peak clad 

temperature?end

NWm5
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MR. MOORE: Yes. I have the figure here for at 

2 least the effect during blowdown° If you had a 2 p..s.i.  

3 -lower pressure to define the end of blowdo-n -- in other 

'-words, you have extended the blowdowno That is worth ten to 

twenty degrees Fahrenheit peak temperature. 2 p.s.i. is a 

6 larger difference in pressure.  

7 MR. BRIGGS: Does it raise the temperature or lower 

8 the temperature? 

9 MR. MOORE: EXcuse me. Raise the temperature.  

10 MR. BRIGGS: So that was 10 to 20 degrees Fahrenheit 

11 increase in temperature? 

12 MR. MOORE: Yes, for 2 p Soio p which is a large 

13 percentage of difference in pressure.  

14 CHAIRMAN JENSCH: If I understand that answer, did 

15 you say if the containment pressure is lower by 2 poS.i., 

•16 that you get an increase in clad temperature of 10 to 20 

.17 degrees Fahrenheit?: 

18 MR. MOORE: Yes, in defining the end of blowdown.  

i9i Remember, we take 90 per cent of the pressure rise which 

20 in Indian Point would be pressure" t the end of blcwdown of 

21 50.3 p.soioao to define end of blowdowi.- That is the point 

22 that stops any further accumulator bypass. If that pressure 

23 were 48.3, which is another 5 per cent or so, I-guess, 

24 reduction in pressure, which is large, that would ,only be 

25 worth 10 to 20 degrees increase in peak clad temperature.



CHAIRMAN JENSCH: Thank you.  

2 MR. BRIGGS: There was some discussion of the 
3 experimental confirmation of the THETA-lB Code. The opinion 

4 a offered that one could run no experiments to give,; 

5 confirmation of that code. Is that really right, that it is 

6 not posible to use electrically heated rods and things like 

7 that to give an experimental verification of the temperature 

8 rise that would occur? 

MR. NOVAK: I think when Mr. Lawler responded to 

that question, he was trying to respond to the truest sense; 

11 that the THETA-l Code is the code used to analyze a single 

12 fuel rod. He pointed out. that in his judgment it would be 

3 impossible. to perform an experiment of a single fuel- rod, 

14 since you would not have a critical mass. I think the 

i5 answer is, yes, you can establish many experimental programs 

16 which can be used to confirm the heat transfer that you are 

17 calculating using in the TkHETA-1 Code, single-rod experi

18 ments. They would be ideal. I'm sure in a general sense.  

19 this confiiation- has been done.  

20, MR. BRIGGS:. It might be that the question that 

21 had been asked was a little more along the line, I suppose, 

22 is there an experiment that you can run in which you have 

23 blowdown and then reflooding occurs, and you finally get a 

24 temperature of an electrically heated rod, and you have 

25 pt-eviousty calculated that temperature for this integral

4136-NWm2
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1 experiment, if you wish. Is it not possible to get experi

mental confirmation of the whole series of calculations in 

3 this way? 

4 MR. NOVAK: Certainly one of the highlight experi

5 ments Iare additional semi-scale experiments, what we refer to 

6 as loop one. Previous semi-scale experiments have not gone 

7 deeply into the heat transfer. The simulated core was a 

8 nine-inch-long core. The entrance effects really do not.  

9 permit one to take credit for the heat transfer. This was 

10 noted. The plan loop one and a half tests now will have a, 

if five-foot core. Certainly from that kind of experiment that 

12 has a blowdbwn and which has a reflood portion, will permit 

13 you to make a best estimate calculation. So you will have 

14 a ':test *of the THETA Code and all blowdown codes, in fact.  

15 This is the purpose of that experiment.  

16 Here we are getting our best opportunity to go in 

end 17 and check it during blowdown.  

19 

20 
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MR. BRIGGS: I assume that you will tell about the 

2 status of those tests in the information that you provide 

3 later. Do you have any information now on the status on the 

4 tests? 

5: MR. NOVAK: There are discussions that are underway 

6 today that 

7 MR. MORE: Tomorrow.  

a MR. NOVAK: Tomorrow,, yes, between the Idaho Nuclear 

9 people and the AEC people, the Regulatory Staff, to resolve 

10 comments. on the proposed tests. The equipment is in cono , 

1i struction and in fabrication, The discussions now pertain to 

12 preanalysis of the tests, the kinds of experiments that could 

13 be performed. and in what order. Hopefully some of these 

14 tests will.-bo urdder'a'keh beforei the end of the year.  

15 MR.. BRIGOS:1 Mr. Trosten, your schedule for test 

16 operation of the Indian Point 2 Plant shows operation at 90 

17 per cent of power level. We have talked primarily about 50 

18 per cent of power level. Our full.power, that is. I .shbuld.

19 remember the motion better, I suppose, but what is the relatiol 

20 ship of the, 90 per. cet pwer of permission to ran tests at 

21 50 per cent power? 

22 MR. TROSTEN: The chart is depicted in Figure 1 of 

2 3 our testimony, Mr. Briggs, primarily for the purpose of show

24 ing the full sequence of activities. Because certain aspects 

25 of the testimony are best understood by reference to that

4138
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chart -- however, the motion before the Board at the present.  

2 time deals just with testing at up to the 50 per cent .level,.  

3 and therefore, for purposes of considering activities as would 

4 be authorized if the motion were to be granted in full, one 

5 should just look on Figure 1 up to the end of the line depictec 

6 by point Co The other parts of the chart, categories D and E.  

7 would be the subject of a subsequent motion te would expect 

8 for authorization to operate at 90 per cent of full power and 

9 thereafter full power operation..  

10 MR..BRIGGS: Mr. Moore has given us some information 

11. about the maximum clad temperature that would occur for 50 per 

12 cent power. I wonder if it would be possible to think some 

13 more about that, and to indicate as well as one can. hw badly 

14 the emergency core cooling system might function. That is how 

15 long it might- be delayed in functioning, and that sort of 

16 thing, without the maximum, clad temperature exceeding 2300 

17 degrees. I don't' kio how seriously theperfo ce could be 

I8 decreased withoutl exceeding thatti perature. I think it 

19 would be useful to the Board to have the information.  

20 MRO MORE: Excus me. This is at 50 per cent powerv 

MR . BRIGGS: Yes.  

22 There is one, I think, final question that I have to 

23 ask that had been asked a few days ago. To what extent has it 

.24 been possible to test the emergency core cooling system in 

the Indian Point 2 Plant to demonstrate that the components
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will function at the times and in the sequence required? 

2 . TROSTEN: Mr. Prestele will respond to your 

3 question.  

4 M. PRESTELE: The pre-startup test program for the 

5 emergency core cooling system, Mr. Briggs, was comprised of a 

6 number ofelements. First of all, it's determination that the 

7 various components, pumps, valves, and so on, would fumtion 

8 in, the manner prescribed by design. I think to your question, 

the answer is that an over-all integrated test of this system 

10 has been performed which has allowed us to achieve a degree of 

1i confidence that not only will these components function as they 

12 are designed to function, but that they will come Into play 

13 in sequence prescribed by design at a time specified by design.  

14 This has been done starting with a simulated loss of power 

15 situation and a manual fast insertion signal. Al of the 

16 resUtsin the time required by design specification have been 

17 observed to occur.  
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1 Me BRIGGS: What is this manual fast insertion 

2 signal? 

3 M. PRESTELE: I'm sorry. manual safety injection 

4 signal? 

SM. BRIGGS: M nual safety injection signal, 4h w 

a does one accomplish this? 

7 MR. PRESTELE: There are, of course, a number of 

a ' parameters which, when sensed, will cause an automatic safety 

9 injection. In some instances it requires a combination of 

16 events. For example, a chmbination of low level in the 

11 pressurizer, low pressure in the pressurizer will cause an 

62 automatic safety injection. in addition to that, in addi

13 tion to these 'various automatic means of achieving safety 

14 injectionsa'. ts ,can also be done manually by simply actuating 

15 a switch which has the same effect as any of these automatic 

16 actions which will result 

17 MR. BRXGGS Was any consideration given as going 

is so far as to blowddwn system in some way to cause these 

19 actions to 'Cc ? ur? ? 

20 M~ PRESTEtaE: H04. it was. not.  

21 .~;; RI ... old suc a test be possible? 

22 m PRESTELE: I suspect that it would be possible.  

23 I believe that it's not necessary, howevdr, in' order to 

94 demonstrate the satisfactory operation of the system. The 

25 overall integrated response of the system has been determined
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up to and including the operation of the circuit breaker, the 

2 electrical circuit breakers, which would bring into operation 

3 specifically the standard injection pumps, heat removal pumps 

p4 anhd so. on., 

5 R. BRIeGS: Theipumps didn't actually operate and 

6 pump water into the system? 

7 M. PRESTELE: The pumps had been operated as part 

8 of performance tests of the pumps in their respective'systems0 

9 In the matter of dttermining overall response of 

10 0he safety 4.jection. system we did not operate the pumps but, 

11 rather observed the full sequence of events which are supposed 

12 to Occur up to and including the operation of the breakers 

1 3 associated with those pumps. But we did not actually run the 

14 pumps as part of the integrated test.  

i5 MR. BRIGGS: You didn't see the valves opened and 

is that scrt of thing, is that it? 

17 MR, PESTELS Yes, we saw the valves opened.  

8 WxedS2 bit the yA were ' 'not operating? 

19 .. ' PRESTELEs thb pumps did not operate, that's 

20 correct , .  

21 NM. BRIGS: When you say you think it might be 

22 possible to'blow down the system to conduct a test could you 

23 suggest how that might be done? 

24 MR. PRESTEL - I 0ouldn"t offhand, m. Briggs, b.  

25 recol'lection of this subjeci in the discussion stage, however,
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I was that there were disadvantages and uncertainties that would 

2 arise as a result of a full scale test of this nature, and in 

3 view ,of the fact that we believed that we derived sufficient 

4 conf d-oeregarding the borability of all aspects of h 

5 safety injection system, just simply made it in your judgment 

6 unnecessary to go to that extent, 

7MR. BRIGGS: can you tell me what some of the dis6 

a advantages were? 

9 MR. PRESTELE: I can't recall, yxo Briggs. This 

10 goes back some time in our discussions. I think za. Cahill, 

might want to res 'd to that.  

12 MU CRRILL: I dn-st recall them, m, Briggs0 but 

13 1 can imfgine 'some of them now, The blowdown would, of 

14 necessity, be very slcw because it would have to go through 

15 existing piping and not designed for a tremendous and rapid 

16 blowdown simulating an accident, and of course we would not.  

17 get the Simulation of.; the hot water spilling in containment 

Is E.hich ives reIe to tb ntainment preGssure signal, so it 
19 would. still be a simulated test, and not reioducing simul

20 tane6ously ec of.. ..the.effects6 of a lois odf coolant accident, 

21 DWRoBRIGGS: Soyoo tested the components indiiduali, 

22 and you have tested the control systems and the activation of 

23 motor starters and things like that in the simulated test that 

24 you have done? 

25 M PRESTELES Yeo s;r,
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DR. GEYER: I would like to address a question to 

2 the Staff or the Applicant or both. it is can the staff or 

3 Applicant provide a complete energy balance including changes 

iytorage, temperature and pressures for. the hot 

5 channel'or bundle for a few selected time increments during 

6 the critical phase of reflooding? 

7 MR. MOORE; Do I understand a complete energy balance.
8 DR." GEYER: For either a hot channel or the hot 

9 bundleo 

10 MR'.ORE, Couild you elaborate on that? You are 

talking about the energy in the coolant and coming out of the 

12 fuel or what now?.  

.13 wD GEYER: ell,. water PR coming into the bottom 

14 of this" dhanel, Steam and water mixture going out of the top.  

s Some heat is coming in, a lot of heat is going out. Heat is 
16 being generated by decay of products. Beat is being released 
17 from storage in the rods. ba if you look at this channel, ,there 

Is is heat coming .... it ... going ot of it in a variety of ways 

19 and - ome* iie being: stored or taken from Storage, and what z am 
20 asking for iso,;a balance of l1 these energies.  

21 ". MOORE. At certain times during transient? 

22 DR. GEM: At certain times during reflood. transient, 

23 MR., MORE-* During ref lood 
24 DR=. GEE~~uing':ref lood.  

25 MR.~ MOORE: Yes. Ican't do that right new. That's
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I a lot of information.  

2 DR. GEYERc could you please provide it at your 

3 convenience.  

4 MR MOORE: Yes 0 

5 .R. GEYER: that concludes the present experssion of 

6 concernc, at least by the Boardo -respecting emergency core 

7 cooling systems.  

8 In reference to any possible further recross

9 examination by the; intervenor Citizen's Committee for the 

10 Protection of the Environment, the Board will be availale 

i1 for any oral deposition that the Citizen's committee might, 

12 desire to undertake,:, and. that would be held in Washington, 

13 D. C. We feel that such a location for interrogatores would 

14 not lessen the direction by the Commission that the hearing 

i5 be held in the vicinity of the reactor, since this is a deposi

16 tion only whlch" wold therbafter need to be presented in open 

17 public hearing, which woul reconvene in the vicinity of the 

t8 reactor and he'ere at the s*ringvale Thn in particular.  

i9.B t we will request the -ttoney for the Applicant 

20 toascertin. ,whatis'*ogr.omed by he Citizen's Committe in 

21 that respect and whether as an alternative to the deposition 

22 whether interrogatories could be preparea and submitted for 

23 aswer, 'and likewise presentation is 'esired by the ,citizen's 

24 committee at a subsequent hearing session of this proceeding.  

25. The Board will be available to receive that
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information late tomorrow afternoon at the Germantown office 

of the Atomic Energy Commission and we will make plans for 

Friday's deposition, if ane is required0 and it would be .sug

ested-that it be held in the small annex hearing room 

adjacent to the public proceedings branch under the office of 

the Secretary of the Atomic Energy Commission which is 'on the 

first floor 4 f th AitoMi Energy Commission office at 1717 

H .Street0 fshington, D. c.  

will that be agr~eable? 

M.~ TRSTEN.- Yes, b~, Chairman.  

have:i .two points that x would like to ask the -oard 

about. First& x would lik to ask the Board to rule that in 

the event the citizen's Conmmitte does not wish, to follow the 

deposition route that may be directed to submit any written 

int.erogatories on Friday.  

Applicant is prepaied to respond'to any written 

interrogatories within one week, this being an alternative 

originally suggested by-the' Bard,. which is entirely satis,

f acory to he, Applicant if the deisitidn mechanism does wt 

*rov~e to be satisfacto*ry, 

SCHRIMN JENSCH: I just wonder how realistic a 

statement of interrogatories by Fiday is, if the technical 

assistant for the Citizen's Committee is not goingto be 

available till Friday, whether Mnday might not be a more 

3malistic date, that they could have worked on it over the

4146
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weekend if necessary, 

2 iR, TROSTEN: Weil I suppose between Friday and 

3 Monday is not a tremendous difference. The only point I would 

I 4 ake thogh9 Mr. Chairman is this. I hve offered to ':.  

5 R sman in my telephone conversation with him today the-typing 

6 services of actually getting the typing done of things that had 

7 to be typed, and 3 really don't see any reason why he can't 

8 have his interrogatories by Friday, and i don't think he sees 

9 any reason actually. so i would say that Friday, if you are 

10 asking the question whether-Friday is reasonable in terms of 

SWhat the CitizenIs Comiitte is able to do, i would say 'yes, 

12 it is entirely reasonable, and I dont :;ihink inconsistent with 

1 3 w at m1. Roisiin said.  

14 CWI N JENSCH: well, I appreciate your statement.  

15 I think If it depends :upon a technical assistant maybe mr.  

16 RoisMan .is unable to exprpbs a. position in that regard, as a 

17 matter of courtesy to. th:citizen s Committee, and the recoani

18 tion that his :technical assntant is in one location and wrb 

Roisman in another. that WA aonda is a better date.  

20 "i TR OSN Telh te t I wanted to ask about, 

21 Dr° chairmn, is whether the Chair would rule that we could 

22 have the answers to the interrogatories, if that is the route 

23 chosen, or the deposition or portions thereof 0 if that is the 

.4 mechanism used entered into evidence by stipulation of the 

25 paxties rather than necessarily through the mechanism of an
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I offer at the public hearing, 

2 CEAXRDMN JENSCH= Well, let's see what the mechanism 

3 is and what the suggestion is from the other party, before we 

4 make any ruling in that regard,.  

5 MR. TROSTEN- Yes I 

6 CBIPN JENSCH: There is one other matter. 'The 

7 Board would request the Applicant to procure, if possible, in 

8 the absence of the attorney for the State of New York agency 

9 which Is appearing in this proceeding, a copy of the 1967 

10 order by the New work agency that has to do with water qualiy 

standards and' then the ord r adopted in 1969 which 1 under

12 stand has been described'as upgrading those 1967 criteria, 

13 And if the factors warranting that upgrading could be indicated 

14 whether they were derived from a public hearing or some con

15 sideration that may not be reflected in the 1969 order itself, 

16 and finally, as a third iteM, if it is available as a public 

17 document, the response by'.the Environmental Protection Agency, 

18 which Was received by, the4 ew York, I believe, Departmnt of 

19 Conservation, either in October or November of 1971.  

20 So that: miht 4v ilable directly from the 

21 Environmental PVotection Agency, which I believe makes public 

22 all of its releases on considerat ins of water quality 

23 standards.  

24 MR. TROSTEN: Yes. We will endeavor to consult with 

25 the New York State representatives to furnish this information
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O2Bt9 to the Board.  

2 cIRan m JEwsCH Thank you.  

3 Is there any other matter that we could cons idet 

4 before we recess? 

5 The Staff I believe has a matter.  
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I MR. KARNAN: Mr. Chairman, I placed on your desk 

2 and the desk of the other Board members and the other parties 

3 an updating of the index of relevant correspondence to this 

p 4 hearing which was submitted as a joint exhibit between the 

5 Applicant and the Staff when the hearing first commenced, last 

6 December. And almost a year has gone by and we naturally 

7 felt that it was necessary to update this index with corres

8 pondence attached to it.  

9 CHAIR JENSCH: Do you plan to do this every year 

10 as we go along? 

(Discussion off the rec6rd,) 4 

12 MR. LU : I offer this as an updated supplement 

13 to that joint exhibit.  

14 CMA N JENSCH: Is there any objection? 

5 MR. TROSTEN: No objection.  

16 MR. CBErH: No objection.  

17 CMIRHA JENSCH: Hearing no objection that supple

Is me~n can be as an addition to the joint exhibit identified by 

19 Staff counsel? 

20 Is tnre any other matter that we can contribute 

21 before we recess? 

22 MR. TROSTEN: Yes. W. Chairman. I would like to 

23 ask if we could take just a five-minutemcess so that Staff 

24 counsel and Staff witnesses could look over certain proposed 

25 transcript corrections for the hearing session for yesterday.
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I Looking them over, Mr. Chairman, looking over the 

2 transcript, we observed a considerable number of errors in the 

3 transcript which we feel it would be useful to have corrected 

4 immediately. We have discussed this with the reporter and he 

5 is prepared to make these corrections immediately. I thought 

6 we could Just agree to that and It could be done if we could 

7 1take a five-minute recess.  

SHAI N JENSCH: We won't be in formal recess, but 

if you will talk with him about it tie will be at ease.  

10 We can go on. the record at least to say that ve havq 

11 no further questions of Mr. Moore, and thank you. You are 

12 temporarily excused, subject to call for further examination.  

13 MR. MOOREQ: Thank you.  

14 MR. TROSTEN: Mr. Chairman, may I make two observae=

is tions while Mr. Novak is looking at the transcript? 

6CHA JENSCH: Yes.  

17 MR. TROSTEN: First, I would just like to note that 

18 Applicant Intends to file a written motion as soon as practical 

19 after this recess to close the record on the radiological 

20 safety hearing, subject to certain matters remaining open, 

21 I refer particularly to the receipt of further evid

22 ence in connection with interrogatories or depositions that 

23 presumably such certain additional information dealing with the 

?4 fire situation. I make the point merely that we intended to 

2S file a written motion which will set forth the particular items
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I that Applicant would consider would be accepted from the 

2 general safety composing the record on the radiological 

3 issues .  

CHAI JEMSCR.: Yes. And in connection with that 

5 will you tell us what the purpose of the motion is? I don't 

6 quite understand separating the sabject matters so precisely.  

7 If something should come up by December, for instance , that 

8 you had another fire, which we hope you do not , but which 

9 would affect safety , is it your thought that the order entered 

iO terminating inquiry on radiological matters, that it couldn't 

be reopened? The Board certainly wouldn't construe th. They 

92 will take up the radiological safety matter at any time as 

'3 long as this proceeding is pending.  

14 "MR. TROSTE-: Yes.  

i5 CEAM ff,!EHSCH: And I don't understand the advant

16 age that you are seeking to gain by the motion. I think it's 

17 at least an endeavor, and I think you can draw a chart with 

18 the angles and so forth that would 'work out very well , but as 

19 a practical matter if something comes up on safety, this 

20 Board is going to take a look at it whenever it is brought 

2 to the attention of the Board or whether the Board at some 

22 time desires that further matter should have inquiry.  

23 M. TROSTI: All right, Mr. Chairman. I appreciate 

24 your comments and we will set forth the reasons in support of 

25 our motion.
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ICHAIMAN JENSCH: Good. Very well.  

2 M. TROSTEN: I also would mention to the Board that 

3 we will endeavor to consult with Mr. Roisman with regard to 

4  the matter of proposed findings and conclusions and transcript 

5 corrections in order to work out a schedule for submission: of 

6 these matters to the Board as well as .of course the briefing 

7 schedules, and so forth, consistent with the pace of the 

hearing with the present record and with the stipulation that 

was agreed to by Applicant and the Citizens Committee for the 

go protection of the environment.  

11 CHAM JENSCH: That will be very helpful. I 

12 think the Board is very much coi.,cerned with the scope of the 

13 issues that will be under consideration for any testing con

14 sideraio,, and I suppose matters can be clearly set forth 

15 as I understand the Citizens. Committee position, they will 

16 oppose this.  

17 NR. TROSTER: That is correct, sir.  

18 CHAMAN JENSCH: And the.question arises whether 

19 this in effect brings into issue all of the matters that; will 

20 be proposed for pny system pmser operation at 20 per cent or 

21 higher.  

23 
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MR. TROSTEN: Yesv siro 

2 we will be consulting with respect to those matters.  

3 1 might mention that the stipulation contemplated 

4 that there would be findings and conclusions filed with regard 

5 to the motion, and'then also contemplated that there would 

6 be findings and conclusions, that is 0 proposed findings and 

7 conclusions filed with respect to the full term, full power 

8 operating license, but we will address all those matters in 

9 our consultations and submit proposed findings and con

10 clusions to the Board.  

1.1 CIMXkN JENSCH Vry well. That will be helpful.  

12 cne other matter that the Board has considered, 

13 maybe this could be done at the December session.  

14 if time permits the Board would ike to have what

5 ever may be properiy described as an oral argument based on 

16 the record and based upon the motions before the Board at 

17 the conclusion of the evidentiary presentation of the session 

18 starting on December 14th0 

19 so we may have the benefit of the views of the 

20 parties not only through the poposed findings which will be 
also an oral 21 submitted and the briefs in support -thereof, bud/discussion 
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O3BtlO i that may reflect in part both the proposed findings and the 

2 brief.  

3 And sometimes we find that an oral presentation 

4 is very helpful when we start digging into the proposed 

5 findings, 

6 iM. OST Yese sir. Ibis would deal with, I 

7 take it 0 the proposed findings and conclusions , the briefs 

8 then before the soard, and all pending motions? 

9 CmnWN JENSC,: yes.  

10 'R TROSTEN: Yes,0 thank you.  

11That was all I had to offer at this time, 

12 chairman.  

13 If the transcript coriections are satisfactory to 

14 the Staff

i5 MR. JR N- The transcript corrections are satis

16 factory.  

7 14R. TROST EN. suggest that 1 could 'do it either 

Is way, w.o Chairman. x can show them to you-

19 CMIRMN JENSCH.. I y we take a look at them for a 

20 few minutes? 

21 M. TROSTE R S o 

22 CWARMN JESCH: Are these statements related 

23 solely to statements by witnesses? 

24 MR. TROSTENg No, sir0  I believe the anzwer to your 

25 questian9 m. Jensch, is that these relate to--I don't think
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I they relate just to statements by witnesses, but I can check 

2 this in about two minutes if you give me a minute, sir.  

3 CHNRZMN JEANSCB:. Let me ask you a further question, 

4 si.o Does it relate to any statements by the Board? 

5 D. TROSTENS f you will give me a minute5 mr.  

6 Chairman, x will check both of those.  

7 mr. Chairman, with the exception of the foiling 

8 these are all corrections to testimony by witnesses: State

9 ment -made by me on 3879, a statedent made by Chairmn Jensch 

to at 3894-

M R!N JENSCH: Mat was the change proposed? 

12 MR. TROSTM Show it to Mr. censch.  

13 CM IRM JFNSC1Et Very well. proceed.  

14 . TROSTENS Yes.: x believe there is one, by 

15 Chairman Jensch on 3866, too.  

16 CMXRMRN JENSCE.: Where was the other one? 

17 M. TROSTEM The one z was referring to before, 

t8 Chairman Jensch, was 3894. Do you see one there, sir, on 

19 3866 correcting the statement by you? 

2.0 CHAm n JENSCH: s.o 

21 HR. TROSTEN- yes. Another statement by Chairman 

22 Jensch at 3896.  

23 CHAIMN JENSCH. Yes0 X saw that one.  

24 MR. TROSTEM: And one by Dr. Geyer at 3899. with 

25 those exceptions they are all corrections of statements by
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2 DR. GEYER: Yes.  

3 CHAIRmN JENSCH: Very well. Then the 3arties are 

4 agreed to the proposed corrections? 

5 DMRo nRmN: Yes, w. chairman.  

-6 CHaRMN JENSCH. The Board accepts the proposals 

7 and the transcript may be corrected accordingly.  

8 oTROSTEN: Thank you, Mr Chairman.  

9 The reporter, I understand, will take this and issue 

10 a new version.  

11 CHAIXRK6N JENSCH: Very well.  

12 is there any other matter to be taken up before the 

13 recess? Any other suggestions? 

14 At this time let us recess to reconvene in this 

is room at 9:00 am. on Tuesday, December 14, 1971.  

16 (Hearing recessed.) 
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