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I M 0ORN IN G S E S S I ON 

2 CNAIRMAN JEWSCH: Please come to order.  

3 Before proceeding the Board would suggest that per

4 haps the parties might endeavor to develope a stipulation con

s cerning the meaning of f statistics or t statistics and the 

6 significance of them, 

7 if you are unable to arrive at an agreement in those 

a respects0 that each put in their own statement so as a matter o' 

evidence we will have it in the record in case there is argu

10 ment based upon the necessity of those statistics.  

1! As I understand the schedule, the Intervenors nc*! 

12 desire to interrogate the Regulatory Staff , is that correct? 

13 MR. ROISPAIN: Yes, Mr. Chairman.  

14 CMIRMAN JNTSCH: And which witness? 

is MR. UP/MAN: i. Chairman, at this time I would like 

16 three additional witnesses frorn the Regulatory Staff to be 

D7 sworn in. mossrs. morian 0 Colmar and Lauben.  

18 C IRMAN JENSCH: Will those gentlemen please stand 

19 and raise your right arm.  

20 (G. Norman Lauben, Paul E. orian and Robert J.  

21 Colmar, sworn.) 

2z L%. KARMN: Paessrs. ozoriana uben and Col-ar, 

23 would you answer respectively.  

Did each of you prepare a statement of yoxr pro

P- 5 fessiona I qualifications for this hearing?



record, 

Norian.

MR. TORDNq-3372 
M2R. iNO(X N: Yes 37 

Pm" LAUBM ' Yes.  

PM. COLNAR: Yes.  

Cmimv1 JENSCN: Would you identify them for- the 

for the Board, so we will know, to whom you are speaki.ngI 

DM.iRNN I-1 h e gentleman to my left is ir. Paul
6 

7 

S 

to 

19 

2 

24 

25 

87 

18 

19 

a0 

22 

23

AIt2

CM-Mm'n JENSCH: Very well.  

1R. MIRD% . The next gentleman is D. Dozman abe.n 
and the third is p4r. Robert Colmar 

CRAIRiAW9 JENSCH: Thank you.  

i-. 1%R A19= Do you have any questions or notations 

to such Statements? 

I.M CM . -NYo,, 

IMMIN, Are these statements of your professiona 

qualifications true to the best of your knowledge? 
k-M. OR XAN .- yes, 

£4R COWAI Yes.  

FAR. LAUBEN: Yes.  

x-R. KWAZ Do you adopt it as part of your 

testimony il this proceeding? 

_P,. COLMAR: I do.
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A1t3 I MR. VBEN: 2 do,, 

MR. TARVA: Fx C h man, at t:his te- I offez ii 

3 evidence the statemaent of professional qualifications c:c 

4 4e}szs. Paul ia, Womian Lmuben and Rdbert Colmar and re

quest that that be incorp'ated in the tr.....pt as 11 

zhey have been previously 6istzOuted to tlhe board and the 

7 arties 

8 CAMMA JENSCI. Is there any tbjection y ' e 

ApP[icant? 

10 14R. TROSTEN: g o objection, Dir., Chairman.  

1 CKAIM41AN JZNSCH. 7Phe 1ro ; 

3 ClaIMAN JWSCH: Very we11. 'ThJe request of Sta4ff 

14 counsel anc2 the statements of pro ssiona. qualificatins of 

15 witnesses CCImar Lauben and ,orian w.ay be i; coxporatsed in the 

16 transcript as if read.  

17 (Documents foilo ) 

18 

21 

23 

* a~,9



ROBERT J. COMAR 

PROFESSIONAL QUALIFICATIONS 

SYSTEMS AND PERFOlUVICE BRANCH 

DIVISION OF REACTOR STANDARDS 

I graduated from the City College of New York in 1947 with a 

Bachelors Degree in Mechanical Engineering. I then accepted a position 

at the college as -an instructor for one year in the Mechanical Engineering 

Department teaching courses in thermodynamics, power plant engineering, 

and kinematics.  

In 1948 1 accepted a position with the National Advisory Committee 

for Aeronautics (NACA) Flight Propulsion Laboratory in Cleveland, Ohio, 

as Aeronautical Research Scientist. I was associated with the Supersonic 

Wind Tunnel and performed analyses and conducted tests on supersonic 

vehicles.  

In 1951 I accepted a position with the Eclipse-Pioneer Division of 

the Bendix Aviation Corporation in Teterboro, New Jersey. I served as an 

assistant section-head and was responsible for the aerodynamic analyses of 

supersonic missiles. Shortly thereafter, I relocated with the Wright.  

Aeronautical Division of the Cdrtiss Wright Corporation in Wood-Ridge, 

New Jersey, where I was assigned to be unit leader of the Exhaust Systems 

/ Unit., My duties included the technical, supervisory, and administrative 

responsibilities for seven engineers in the unit which was concerned with 

the aero-thermodynamic analysis, testing and development of the exhaust 

nozzle and related systems for high speed turbo-jet and ram-jet engines.  

I also represented the company as a technical expert in exhaust systems.  

07 
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In 1956 1 joined the Atomic Power Equipment Department of the General 

Electric Company-in Schenectady, New York. I was assigned to the Marine 

Nuclear Engineering sub-section with the responsibility for performing 

analyses and evaluations of nuclear systems for marine application. After 

the marine study was curtailed, I performed special studies in heat transfer, 

thermodynamics and hydrodynamics. I was subsequently assigned to study and 

evaluate special nuclear safety problems and developed new analytical tech

niques and concepts involving nuclear excursions, potential vessel damage 

evaluations, spray cooling distribution techniques and others.

While I was employed with the Atomic Power Equipment Department of 

the General Electric Company I took a leave of absence to pursue graduate 

work in the Nuclear Engineering Department at the University of California 

at Berkeley in 1961. I completed approximately 60 units towards a graduate 

degree and returned to my employment with the General Electric Company.  

In November, 1967, I accepted a position as a Reactor Engineer in the 

Containment & Component Technology Branch in the Division of Reactor 

Licensing. In this position, I am responsible for safety evaluations of 

nuclear reactor facilities with particular emphasis on thermal-hydraulic 

effects and damage potentials to mechanical systems from postulated 

accidents.  

I am p-l-esently empooyed in the Systcms Perforimnce Branch of the Division 

of Reactor St-andards of -the AECo

/ 

I

__I



PALE. NORIAN 

PROFESSIONAL QUALIFICATIONS 

U. S. ATOMIC ENERGY COMMIISSION 

I am a member of the Division of Reactor Standards of the U. S.  

Atomic Energy Comm~ission. I accepted my appointment as a reactor physicist 

in December 1963. My current responsibilities in the Systems Performance 

Branch include analyzing and evaluating the performance of emergency core 

cooling systems. I was initially a member of the Division of Reactor 

Licensing until March 1967, and was project leader in the construction 

permit review of Consolidated Edison's Indian Point No. 2 reactor and 

Wisconsin-Michigan's Point Beach No. 1 reactor.  

I attended Lehigh University, Bethlehem, Pennsylvania, from 1951 to 

1955 and received a-B. S. degree in Engineering Physics. I also attended 

Drexel Institute of Technology, Catholic University of America, and the 

University of Maryland where I have taken various graduate courses in 

mathematics and physics.  

In July 1955, I began work as a physicist with the duPont Company at 

the Savannah River Plant in Aiken, South Carolina.. From that time until 

March 1962, I was assigned to the Reactor Technology Section of the Works 

Technical Department and worked on operational physics problems associated 

with the heavy water production reactors at Savannah River. This work



Paul E. Norian

included such assignments as the development of monitoring systems, 

performance of physics calculations required in reactor operations 

and the development of new fuel elements, the review of operating 

procedures, and the analysis of various operating problems. In 

March 1962, I was transferred to the duPont Company's Chestnut Run 

Laboratories in Wilmington, Delaware, and worked for its Film Depart

ment on the development of industrial applications for plastic films.  

I worked at this assignment until joining the Atomic Energy Commission.



3374 

MR. RARDJPAN*Mr. Chairman, at this time and siimilar 

2 to the practice which was adopted by the Board when Westinghou 

3 and the Applicant had four or five witnesses on pressure vessel 

4 testimony, I would appreciate it if it would be at all possible 

5 for the Staff witnesses who are seated at this table to remain 

6 thus., I believe there will be a rainximm of confus ion and twe 

7 will see to it tbat everybody does hear everything that is said 

6 at this table. it would be a terxibie inconvenience to have 

s three or. four men up at that Little table, six, 

10C YR JErSCH: Yes, I can imagine it would,.  

11 And what is the wish of the parties? I think some

T2 times it is very helpful to have the witnesses assembled as a 

13 group and sometimes it might be more c.onfusing., 

14 MR. WARMAN- May I also add,, E. Chairman, that o 

s Novak is to all intents and purposes the leader of this 

16 particular group and will answer the bulk of the questions.  

7 Hoever, if 'he needs a referral he will have the other witnesse, 

18 here to assist him.  

19 C A' i JERSCH. What is the wish of the Intervenors 

20 R-M ROISD w: . Chairman, we are willing to try 

21 what l Harman has suggested, but BW, Ford advises me that 

22 there may be sorae time that he may be using the board up there 

23 and for the witnesses to see it i may be better if they sit 

24 up there.  

25 M KhRN: if it doesn't work out they i-ill sit
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some place else.  

2 lR ROISDRN: At least we will try it.  

3 If there are a lot of consultations slowing dmn 

4 the cross-examination we might ask to have it done in a dif

5 ferent way also.  

6 CFwDi X q JENSCH: Yes.  

7 Of course, if M. Novak is the principal witness he 

8 might take the stand and w hen he needs the referral he can 

9 call mr.. Lauben and worian a Colmar as the cases arises and 

10 that witness can speak from that place. Would that be agree

11 able? 

12 ER. ERA.: lot's try it this way, see ho- it works 

13 out.  

14 CRAXRMM JENSCH Very well. Is there any objection 

by the Applicant? 

I MR. TROSEN: No objection, mir. Chairman.  

17 CHAIRIAN JENSCH: Very well. intervenors, will you 

18 proceed.  

19 MR. ROISFAN: Yes. Mr. Novak, I will begin the 

20 cross-examination wi-th you.  

21 (Mr. Novak resumes the stand.) 

22 MR ROISFAM: Over the last several days we have 

23 beard a lot of discussion about Oak Ridge vrational Laboratory, 

g4 the Argon National Laboratory, the Idaho Nuclear Corporation, 

25 Battelle Korthwaest

A IM5
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A lBt6 I Can you tell me as to each of these four organiza

2 tions what their relationship is with the Atomic Energy 

3 Conission and with your work with respect to this plant? 

4 MR. NOVAK: Would you repeat the four laboratories? 

5 Oak Ridge-

6 MR. ROISDA.M: Yes. Oak Ridge, Argon, Battelle 

7 Northwest and Idaho Nuclear.  

8 MR. NOVAR: Let me take them one at a timee, 

9 The Idaho Nuclear Corporation, now knomin zis Aerojet 

10 Nuclear Corporati.on, is a laboratory in which "the staff does 

11 have an ongoing technical assistance program. So of the 

12 four laboratories with regard to ECCS and loss of coolant 

13 analysis we would consider that laboratory to be a consultant 

14 to the Staff.  

is With regard to Battelle Northwest they certainly 

16 have performed many experiments with regard to the Iobs of 

17 coolant accident. They are not, hoever, a consultant to the 

18 Staff. We are aware of the work -that they have donn,, Out

19 side of the field of loss of coolant accident we do have some 

20 consulting work with Battelle with regard to thernaih3bra1lics 

21 designs.  

22 The Argon and Oak Ridge Laboratories are again 

0 23 laborat6ries which have done considerable Work with regard to 

24 the loss of coolant analysis and accident consequences° We 

25 are aware of their experiments and the analyses that they have
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performed, but we do not regard them as consultants.  

2 0 ROISMA.- Can you tell me what does this term

inology "consultant" mean? Do you farm out to them specific 

4 work which then is used directly in your evaluation of the 

5 perfomance of emergency core cooling systems say, for let's 

6 just take Idaho Nuclear? 

7 iM. NOVAK: That is one example that could occur.  

8 Me have in effect at certain times asked certain work packages 

9 to be performed. As a consultant I would regard them as per

10 forming a technical evaluation. I think ii this sense I 

11 consider a consultant to be a technical expert in the field, 

12 DIR. ROISMN: lt me direct your attention 'to the 

13 Idaho eclear Corporation document 1383. Page I and 2, and 

14 read a statement. if you don't have it there I will give it 

15 to you after I have read it and see if this in your opinion 

summarizes well your relationship with Idaho muclear, 

17 "The program of technical assistance in reactor 

i8 safety analysis is based on the need for safety assessments 

19 wbhich are (a) independent of industry assessments, and, (b) 

20 intimately coupled to non-proprietary analytical and 

21 experimental pregrams. fe use of results of non-proprietary, 

22 analytical and experimental programs is particularly important 

23 ["because such use allows incorporation of tests and analytical 

? results in the technical assistance tasks on a timely and 

25 
meaningful basis and provides in turn an effective feedback
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I on the adequacy of the analytical models of experiments," 

2 MR. NGOMI: I would agree with that general cornent.  

3 MR. R ISMN. In terms of the work that's done in the 

4 various tests and reports that have been discussed here in the 

5 last eeveral days, the report No. 1382 and 1386 and 1387 and 

6 1390 and the others, I am not trying to indicate that that is 

7 a definitive list, are those in the nature of, except for the 

a fact that they are not internal communications, in the nature 

9 of communications between people who you would "treat as people 

10 on the Staff communicating to other people on the Staff about 

11 their reactions and analyses of various emergency core cooling 

2 systems0 emergency core cooling system experiments0 and 

13 emergency core cooling System performance analyses? Do they 

14 have that kind of status? 

Is ER. OVAA Wo.0 The point I would respond to is 

I that the list of Idaho reports that you have mentioned are not 

17 in response to direct work packages of "the Regulatory Staff, 

18 So they represent a laboratory contribution by certain indi

19 viduals working at that laboratory to the field of nuclear 

20 safety. There are in effect those researchers' opinions of 

21 the work that they are performing.  

22 M. ROISMXN Raw does it fit into your analysis of 

23 the emergency core cooling end of it? For instance, if you 

24 received in the mail one day a report from the Union of 

25 Concerned Scientists, unsolicited, that advised you that in
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their opinion on analysis of various experimental data it was 

p 2 concluded that the emergency core cooling system could functio-1 

3 to keep clad temperatures below 2300 degrees Pahrenheit and 

p 4 they cited sme statistics and other data grom reports that 

5 they thought established this and it was filled with a fair 

6 amount of their opinion, and on the same day you received an 

7 Idaho Nuclear document as a result of their reactor develop

8 ment technology program which had in it -various comments on 

9 the emergency core cooling syatm, would one of those reports 

10 be treated differently by the Staff than the other? Would it 

11 have a higher reliability in the mind of the Staff, require 

12 more investigation of the allegations contained in it? 

13 4R. NOVAK: In my opinion if 3: were to receive both 

14 documents I would say Yes. But I'd like to qualify it 

15 specifically because as a point in time I know more of the 

16 individuals from the Idaho Nuclear Corporation, I know more 

17 of their work, I know their expertise. I know specifically 

8 how long they've been in the field and I know the experiments 

19 that they have performed. So i have a frame of reference with 

20 regard to the work of specific individuals :L a laboratory 

21 that I am familiar with may have performed.  

22 rhe Union of Concerned Scientists report ! would read 

23 and I would read with as much interest, but there would have to 

94 be a question in my mind because I am not familiar with the 

25 authors nor their background.
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,I. ROIS AN: The Idaho Nuclear report then would, 

in your opinion0 be a more reliable at this point document 

than one of ours? 

DM. NO .-K I wouldn t know that it was more 

reliable. I would have to again say that it depends on, the 

smbject matter and the experience that the author in my opinior: 

has on the material that he is vciting about.  

M, ROrSMAN: is that any different than when you 

get a memorandum Trcm a person on your staff wreiting up to you 

and be says, "eI have been studying such and such and I th xk 

that there is a problem bere, i Is that also subject to your 

judgment about what you think of that person and his kncwledge 

on that particular subject as to wbether you accept it,, reject 

it or decide to investigate further? 

MR. NO K: I don't think I personally reject any

thing on the basis of its source, I think in a practical 

sense 3 have to weigh as much of the experience that I think 

that individual has on the subject that he is writing so that 

I can in effect take an irmediate action or cons ider it in 

the overall review, the safety analysis.  

MR. ROISMN: Are the reports that are done by Idaho 

Nuclear or the oak Ridge National Lab or Argon National Lab or 

Battelle Northwest on the subjects of emergency core cooling 

system, are those done under contract to the Atomic Energy 

Comniss ion?
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1 m. NOVAK: In general, yes,, 

R.. ROISM1XN: Are those contracts made between the 

3 Regulatory Staff on the one hand and the lab on the other? 

4 ?MR. 10VAK: No,.  

5 1 2R4D RO.S Generally bet een what branch of the 

6 AEC? 

7 1R4, NOVAK: Their Reactor Development and ..est 

a Division in effect is the contracting agency, our work, for 

9 instance, the regulatory assistants officially goes out 

10 through the R.D.T. grou'p. Wle of course establish our needs 

1! but they are actually funneled , the ftnding is funneled from 

12 the R.D.T. group 

13 MR. ROISIN: In other words, you define a j cobl.em 

14 area., they investigate to see whether it warrants an 

expenditure and they need a contract with s omeone like lak 

16 Ridge or Battelle or Idaho Muclear to investigate the "btject,.  

A7 But in a sense youts is the technical input that more often 

18 than not generates the report, 

ESR. EOVAK: I would have to qualify that. There are 

20 occasions during the course of our review where we will 

21 require technical assistance. Now we have in effect I think 

22 programmed an ongoing, with Idaho , for technical assistance.  

23 Vhis may be the result of a specific problem we incur durina 

24 ~ our revie w and we would get their technical assistance, In 

5 general, I would say I am not in the best position to cormnient

A2Bt1l
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I on specifically on how overall R & D programs are established.  

2 Certainly there is a dialogue between the Regulatory Staff 

3 and the Division of Reactor Development and Testing as well as 

4 from the r~searchers themselves in the field, 
3I VRo ROIS14AN: I was concerned primarily with the 

6 ECCS work, in any case, 

7 In terms of the reports that the Atomic Energy 

8 Comission itself puts out, can you compare to me what the 

9 difference is between a report put out by Idaho Nuclear on 

10 contract to the ABC and a report put out with the designatio 

11 WASH on it, such as WASH 1146 or WASH 1140? 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

?4 

25
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MR. NOVAK: I don't know that this is a technical 

issue or not, but when you say that the Commission puts it.  

out, I am not quite sure exactly what that means, because 

usually on the back of these reports there is some statement 

to the effect that the Commission, these are not Commission 

policies or statements.  

MR. ROISMAN: You mean on the Idaho Nuclear or on 

the WASH? 

MR. NOVAK: As an example, -

MR. ROISMAN: Yes. I understand those are reports 

that are put out under contract with the Atomic Energy 

Commission. I wondered if you could just compare those 

reports to one of the WASH documents like 740 or 1146.  

MR. NOVAK: I don't think I could make a good 

comparison of the meaning or the difference that one w.ould 

assign to those documents.  

MR. ROISMAN: Who prepares the WASH reports? 

MR. NOVAK: I don't know.  

MR. ROISMAN: Does anyone on the panel? 

MR. COLMAR: No.  

MR. LAUBEN: No.  

MR. NORIAN: I don't know, 

MR.ROISMAN: Is the work that's done by the 

Oak Ridge National Laboratory on rod performance, the work 

done in Mr. Rittenhouse's division of Oak Ridge National
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I Lab, is that work done under contract with the Atomic Energy 

2 Commission? 

3 MR. NOVAK: Yes.  

4 MR. ROISMAN: Was it a contract that wasinitia11y 

5 generated by concerns from the regulatory staff? 

MR. NOVAK: We don't know. I don't know specificall 

7 MR. TROSTEN: Mr. Roisman, would you mind repeating 

8 that question? I was talking with Mr. Ford and I missed 

9 what you said.  

10 1 MR. KARAN: Ask the reporter to.  

7 MR. TROSTEN: Yes. Would you mind repeating Mr.  

12 Roisman's last question? 

03 (The last previous question and answer are read 

14 by the reporter.) 

5 MR. TROSTEN: This was Dr. Rittenhouse's work? 

MR. ROISMAN: Yes.  

17 There is one other source of information that 

18 comes to the Atomic Energy Commission and that is the 

19 Advisory Committee on Reactor Safeguards. I wonder if I 

20 could direct your attention to Intervenor's Exhibit C in 

21 this proceeding, which is a letter from the Advisory 

22 Committee on Reactor Safeguards dated November 24, 1965 and 

23 addressed to the then chairman of the Atomic Energy 

24 Comnission: Glenn T. Seaborgo On page 2 of that document 

25 the ACRS makes the following recommendations.
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I "The ACRS also recommends that means be developed 

S2 [ to ameliorate the consequences of a major pressure vessel 

rupture. Some possible approaches include: 

"(a) Design to cope with pressure buildup in the 

5 containment and to assure that no internally generated 

6 missiles can reach the containment; 

7 "(b) Provide adequate core cooling or flooding 

8 which will function reliably in spite of vessel movement and 

9 rupture; 

10 "(c) If reaching the containment cannot be 

11 precluded, provide other means of preventing uncontrolled 

t2 release of large quantities of radioactivity to the 

13 atmosphere." 

14 Now, these recommendations were made approximately 

15 MR. IARMAN: Mr. Roisman, could Mr. Novak look 

16 at that, please.  

17 MR. ROISMAN: Yes.  

18 MR. NOVAK: O.K.  

1 MR. ROISMAN: Now I don't want to get into the 

20 details of the recommendation. What I am interested in 

21 finding out is how the Staff handles such a recommendation, 

22 and let's focus on the little b, the development of the 

23 emergency core cooling systems that will function even in 

24 the event of a rupture of the vessel.  

2F First, to your knowledge, has such an emergency
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core cooling system be developed? 

MR. NOVAK: There are two parts to that question 

3 It seems to me we are talking about vessel movement and 

4 vessel rupture.  

5 MR. ROISMAN: Right. Just on the question of 

S vessel rupture.  

7 MR. 1"OVAK: The answer to your question is that 

8 vessel rupture is not a design consideration for emergency 

core cooling systems.  

10 MR. ROISMAN: Well, of your knowledge in the fact' 

i that it's not a required design have emergency core cooling 

P2 systems be developed that could cool the vessel in the event 

13 of a rupture, or do you simply not know whether they could? 

14 MR. NOVAK: I think this is really just a question 

15 that eventually ends up are all vessel ruptures, do they 

16 result in a geometry which is not coolable, and for this 

17 reason I don't think I can answer the question specifically.  

i8 I would say you have to be more specific with regard to 

1,9 vessel rupture. We do not consider as a design basis for 

20 emergency core cooling systems.  

21 MR. ROISMAN: If the vessel for the Indian Point 

22 No. 2 reactor should rupture will the emergency core cooling 

23 system for the Indian Point 2 reactor vessel be able to 

g£4 cool core adequately? 

25 MR. NOVAK: This again is a hypothetical situation.
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1 Our emphasis here is on establishing the quality of the 

2 vessel such that this does not have to be a design considera

3 tion. And I think this is the best answer we can give at 

S this time.  

5 CHAIRMAN JENSCH: Can't you try that with a little 

8 more specific response? Will you read the question, please.  

7 (The pending question is read by the reporter.) 

8 MR. NOVAK: The point I think that we should make 

. is that a vessel rupture, it has to be more specific. In the 

0 true sense when we are looking at vessel ruptures we are 

probably looking at a spectrum of locations, a spectrum of 

12 sizes, and we have to then become anachronistic, and I am 

13 saying that we do not have vessel rupture as a design 

014 criteria, that all vessel ruptures are -- those conditions 

15 resulting from vessel rupture are considered in an emergency 

16 core cooling system.  

17 CHAIRMAN JENSCH: I wonder, whether you have it 

as a design criterion or not, is there any type of vessel 

rupture that would prevent the emergency core cooling system 

20 from cooling the core adequately? 

MR. NOVAK: I don't know, sir.  

CHAIRMAN JENSCH: Very well. Proceed.  

23 MR. ROISMAN: In the design criteria, general 
2 design criteria for nuclear power plants, Appendix A of 

25 Part 50, in the definitions and explanations section it
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1 describes the loss of coolant accident as follows: 

2 "Loss of coolant accident means those postulated 

3 accidents that result in a loss of reactor coolant at a 

4 rate in excess of the capability of the reactor coolant 

5 makeup system from breaks in the reactor coolant pressure 

6 boundary up to and including a break equivalent in size to 

7 the double-ended rupture of the largest pipe of the reactor 

8 coolant system." 

9 Now, with regard to that definition, if there were 

10 a rupture of the reactor pressure vessel, which was a break, 

1I equivalent in size to the double-ended rupture of the 

12 largest pipe of the reactor coolant system on the indian Point 

13 No. 2 plant do you know will the emergency core cooling 

14 system for this plant adequately cool the reactor core in 

that event? Would you mind telling me yes or no and then 

16 if you have an explanation please give it? 

17 MR. KARMAN: The question again -

18 MR. NOVAK: The question in my estimation can be 

19 answered both yes and no. Yes, depending on where you would 

20 postulate a break, and no, depending -- it could be -- if 

21 you postulate the break on the bottom of the vessel, no.  

22 If you postulate the break on the top of the vessel, yes.  

23 And then there is a gray area. So it is not to 

24 say from a purely hypothetical case that any vessel break 

25 rupture results in a noncoolable condition.  

I 
I
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However, I think that what you are reading there 

2 was, in my opinion, not intended to include the pressure 

vessel from the primary coolant system. I think there is a 

4 level of quality here that the pressure vessel mustneet and 

5 for those purposes I would exclude it. But that would be the 

end 6 substance of my answer.  
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I MR. ROIS14AN: I understand. What I am trying to 

2 get to is the status of the regulatory Staff's development of 

3 an answer to the ACRS concern in that 1965 letter. Can you 

4 tell me of your own knowledge or the knowledge of any of the 

5 men on the panel what work is now going on in an attempt to 

6 develop an emergency core cooling system which will cool in 

7 all situations in which the reactor pressure vessel could 

a rupture? 

9 MR. NOVAK: I know of no specific work.  

10 MR. RO IMAN: Can you tell me how the determination 

11 was made not to pursue this recommendation of the advisory 

1 12 committee on reactor safeguards? 

13 MR.o KAR.AN: I atu not sure that question is for 

14 this witness or any of the witnesses present on the panel, 

15 Mr. Chairman.  

16 CHAIMN JENSCH: Well, if you are not sure let us 

17 see what the witness knows.  

1 MR. KAMN: Well, I object to the question, Mr.  

19 Chairman.  

20 CHAIR14AN JENSCH: On what grounds? 

21 MR. KARMAN: On what grounds? That this is undoubt

22 edly a policy statement and none of the witnesses who are 

S23 prasent here today claim to be policy-makers in the regulatory 

.4 Staff.  

25, AIRPAN JENSCH: Well, I understand that, but he isl
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1 just being asked does he know if it is a policy decision, 

2 whether it is a policy decision having been made by others.  

3 Objection overruled.  

4 M114 ROISMAN: Mr, Chairman, just to clarify, I 

5! believe &i. Novak, his qualifications indicated that he served 

on v0hat is known as the Hanauer Task Force for the development 

7 of the interim criteria for the emergency core cooling system, 

8 which in my opinion is what I call developmenC of policy. So 

9 I think he is certainly one of the policy makers of the 

10 Atomic Energy Commission.  

11 MR. 1A"AN: That's an assumption based on facts 

T2 not in evidence, Mr.Chairman.  

Is CHAIRMAN JENSCH: I don't know if the question calls 

14 for a policy determination in any event. Whatever his infor

is mation is., whoever made the policy, can you ansuer the 

16 question? 

17 MR NOVAKP: I am going to try to answer.  

18 CHAIRMAN JESCH: Very well.  

M. NOVAK: Subsequent to this letter which is 

,o dated November 24, 1955, there has been an upgrading of the 

21 integrity of the qualifications for an acceptable pressure 

22 vessel. So I think there is a sequence of events that have 

23 occurred in the last five years. We certainly are in close -

24 as a staff we do communicate frequently with the Advisory 

C 25 a Committee and of course they have also reviewed the IndiLan
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I Point 2 application for an operating license. So I think that 

j there is no lack of communication. And I think that the 

3 safety analysis and requirements of the Staff are in agreement 

4 with the review as performed by the ACRS and their concerns 

5 stated.  

MR. ROISMAN: Well, now, M Novak, as I am sure you 

7 know from your review of the Indian Point reactor, that this 

8 particular has in its initial design and the construction 

permit something called a crucible, which I do not want to 

go get into a long extended discussion of, but as I understand 

it, it ulas at least one possible mechanism for dealing with 

12 the problem of reactor pressure vessel rupture and inadequate 

"13 cooling.  

14 Subsequently, that was determined not to be necessar 

15 for this reactor and it was removed.  

I6 Now, can you tell me the sequence of events in terms 

17 of the ACES concern with the new system which was designed to 

is deal with cooling to prevent the problem that the crucible 

19 was designed to mitigate? 

20 MR. TROSTEN: If. Chairman, I think I have to object 

21 to the question simply on the grounds that the information 

22 that Mr. Roisman is asking for is already in evidence in 

,263 response to questions. It's in the FSAR. It's in the 

24 response to questions raised by the Board, and so forth.  

25 As I understand your question you are really asking
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I for the factual information that's already in evidence, Mr.  

2 Roisman.  

3 MR. ROISMAN: I don't think that's true. I am 

A asking here for the interaction between the ACRS and the Staff 

5 on this matter. I don't believe there is anything in evidence 

6 on that.  

7 CHAIRMAR JENSCM: If one could point to the specific 

8 place, why, we'd consider it. Otherwise, we will assume the 

9 matter is still open.  

10 The question is to be answered. Objection overruled.  

11 MR. NOVAK: Because of Mr. Kniel's association with 

12 the Indian Point 2, I am going to refer to him.  

13 MR. ROISMAN: Fine. Thank you.  

14 MR. KNIEL: I think what is in evidence indicates 

i5 that at the time of the construction permit there was a 

16 crucible in the core. There was also a considerable amount of 

17 discussion about the potential inadequacies of the then 

18 emergency core cooling system provided at the construction 

19 permit stage. i think the evidence shows that the emergency 

20 core cooling system was subsequently changed and greatly 

increased in capability and capacity and the crucible was 

22 removed.  

23 The ACRS in their letter on the operating license 

2-4 concurred woith the decision to remove the crucible, and that 

2.5 is the sequence of events as indicated by the evidence. And



3394
A E Bu5

I there is no other sequence that I am familiar with.  

2 MR. ROISMAN: Am I correct in saying that the major 

3 improvement was the addition of accumulators? 

4 MR. KNIEL: I would agree with your characterization 

5 that it was the major improvement.  

6 MR. ROISMAN: Did the ACRS review the Indian Pfint 

7 2 reactor after the development of the interim policy criteria 

a dealing with loss of accumulator water? 

9w. NOVAK: I think 1 should answer the question by 

10 saying that the ACRS was a part of the -_ in effect, it con-, 

11 curred with the interim policy statement. Now, from that 

22 point on the Indian Point 2 application was reviewed in 

13 accordance with the interim policy statement. So, in effect.  

14 I'm saying yes, they did confer and they did review it.  

15 MR. ROSMAN: I am not aware -- perhaps i have 

16 missed it -- but I am not aware of any place in the record 

17 where we have a subsequent letter from the ACRS on this plan 

is indicating that they have re-reviewed the plant in light of 

19 the interim criteria. Am I mistaken? Is there such a letter?! 

20 MR. NOVAK: No. You are correct.  

21 DR ROISMAN: Have they communicated with you or 

22 have you communicated with them regarding this specific plan 

23 and its ability to meet the interim criteria? 

51 MR. NOVAK: Assuming our safety evaluation, of cours 

they had the opportunity to review it and the interim policy
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1 statement is the basis for the supplemental evaluation, and 

2 we have had no coamunication to show any disfavor with the 

3 approach that has been followed, because this has, in effect, 

4 been a generic decision reached both by the Staff and the 

ACRS, and Imdian Point 2 now just becomes a case in review.  

6 I- ROISMAN: Yes. But correct me if I am wrong.  

The interim policy statement sets up a set of criteria. It 

8 may or may not be that the conclusion would be that Indian 

* Point No. 2 is capable of meeting the criteria. It is not 

10 a stamp of approval on any power plant. It merely describes 

what are the criteria that must be met to get that stamp.  

12 The question I am asking you, has there been a 

13 specific review conducted with recommendations given to the 

14 staff regarding the ability of the Indian Point No. 2 Plant 

1!; to meet the interim criteria? I am talking about a review 

16 and recommendations from the ACRS.  

17 MR. NOVAK: No. There is no -- I think you have to 

is also remember that in the development of the interim policy 

19 statement some of the analyses which were performed were in 

20 effect, some of which were the Indian Point 2 Plant as well 

2 as other plants characteristic of Wesltnghouse and other 

22 vendors, so we have had no specific review following the 

23 publication of the interim policy statement.  

24 But that does not mean to say that the Indian Point 

25 2 Plant was not a consideration in this development.
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iI R. ROISMAN: I didn't mean to make the second 

2f implication, at least not at this time.  

3 You said no spedific, and I gather that means that 

4 there hasn't been anything that's been released to the public.  

Have there been Informal reviews by the ACRS of the Indian 

6 Point No. 2 reactor and its ability to meet the interim 

7 criteria of which you are aware? 

8 M. NOVAK: No. not to my knowledge.  
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I CHAIRMAN JENSCH: Before you leave that subject I 
a wonder if I could understand your last previous answer. Did 
3 you say something that in the preparation of interim policy 

4 criteria that the ACRS reviewed the Indian Point 2 plant? 

5 MR. NOVAK: What I am saying, sir, is that when the 

6 interim -- during the deliberations by the Staff to general 

interim policy statements, the PWR vendors performed many 

8 studies, some of which, of course, were from four-loop 

designs. Some were for Indian Point 2, representative, for 

10 instance, of the specific PWRo This information as 

11 evidenced in the Westinghouse Proprietary Report of 61 was 

22 presented to the ACRS as well and in it contained some 

13 evaluations of the Indian Point 2 plant.  

14 CHAIRMAN JENSCH: Are you suggesting that then 

15 they devised criteria for what they thought would fit those 

16 plants? 

17 MR. NOVAK: No, no. I would say that this informa

i8 tion was in effect generic information, it represented 

i9 performance analysis of a four-loop PWR and a three-loop and 

20 a two-loop. Now, whichever you picked for an example 

21 depended on the example of information you had available.  

22 There is an abundance of information on the Indian 

23 Point 2 plant because of where it was during the review 

24 process.  

25 CHAIR14AN JENSCH: Thankx you.
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MR. ROISMAN: Perhaps you can explain to me the 

relationship between the ACRS and the -

CHAIRMAN JENSCH: I think if I may suggest that.  

4 when a question is propounded to a witness unless he seeks 

S some information that I don't think he needs to be given 

6 information.  

7 Now, the witness has indicated that he does not 

8 have information available for the answer. I think he should 

9 so indicate, confer with his associates.  

'10 Will you proceed.  

11 MR. ROISMAN: In the development of the interim 

12 criteria do I understand your testimony that the ACRS was 

13 part of the policy-making group? 

14 MR. NOVAK: This is a technicality. The Staff 

15 formulated a policy. It presented this policy to the 

16 Committee and got its concurrence.  

17 MR. ROISMAN: When you say the Staff do you mean 

I8 the Task Force Staff or the Regulatory Staff? 

19 MR.NOVAK: The Task Force Staff in effect is just 

20 a subordinate of the Regulatory Staff, 

21 MR. ROISMAN: That's what I was afraid of.  

22 The ACRS's concurrence in the interim policy 

23 statement was that of a formal document that the ACRS 

24 prepared? 

2- MR. NOVAK: I am sorry; would you repeat that?
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MR. ROISMAN: Did the ACRS prepare a formal 

document in which they stated their concurrence with the 

interim policy statement? 

MR. NOVAK: I don't know.  

MR. ROISMAN: Were pu present at the time that they 

indicated their concurrence formally with the interim policy 

statement? 

MR. NOVAK: Yes.  

MR. ROISMAN: Did they, at that time, indicate that 

they were going to put their concurrence in some written 

form, a letter, as they do with other things, or not? 

MR. NOVAK: I am not familiar with all of the 

correspondence generated by the Committee on reactor safety.  

MR. ROISMAN: You are just not aware of any written 

correspondence that has been done in the interim policy 

statement by the Advisory Committee? 

MR. NOVAK: That's right. I am not aware that they 

did or did not write anything.  

MR. ROISMAN: Are you aware that they indicated 

that they were going to? 

MR. NOVA: That is correct.  

MR. ROISMAN: This is all the questions that I have 

for the Staff at this time. Mr. Ford will continue with the 

cross-examination.  

CHAIRMAN JENSCH: Proceed, please.
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I MR. FORD: Did the Hanauer Task Force begin its 

Z work under an order or directive from the Commissioners of 

3 the Atomic Energy Commission? 

4 MR. NOVAK: Not to my knowledge.  

5 MR. FORD: Is it in your personal knowledge whether 

6 the Hanauer Task Force communicated its existence to the 

Commissioners of the Atomic Energy Commission? 

MR. KARMAN: Mr. Chairman, I am afraid we may be 

9 getting into a problem which I would like to address myself 

w0 to at this very moment.  

In June the Atomic Energy Commission issued its 

12 interim policy statement, I believe it would serve no 

13 useful purpose for ts in this particular hearing to go into 

14 the day--by-day workings and personal relationships of this 

15 Task Force Coumittee, The criteria was issued, our witnesses 

16 here today are here to testify with respect to theciteria 

17 which was issued with respect to the factual engineering 

is problems related to the emergency core cooling system.  

19 We have responded to many questions posed by 

20 Mr. Roisman prior to our reconvening on November 1st and we 

21 are here to discuss those questions and any other factual 

22 questions. I do object, Mr. Chairman, to getting into the 

23 day-by-day working arrangements and details of the Task 

?, Force Committee. The product was produced in June and our 

25 purpose here is to see in what respect the Westinghouse model

3400



3401

1 complies with the interim criteria.  

2 CHAIRMAN JENSCH: Do you care to speak on this 

3 matter? 

4 MR. ROISMAN: Yes, Mr. Chairman. It is unclear and 

5 it will have to be resolved eventually as a legal matter in 

6 this proceeding what the interim policey statement represents.  

7 It could represent the views of the Staff, much the same as 

8 the Staff safety evaluation represents their views. It 

9 could represent the views of a semi-independent body under 

to contract to -the Atomic Energy Commission, such as the Idaho, 

11 Nuclear Corporation. It could represent the views of the 

12 Atomic Energy Commission which it at least on the surface 

1.3 purports to do, since it is signed for the Atomic Energy 

14 Commission by W. B. McCool, the secretary of the Commission.  

is Assuming it's in that latter category, that it is 

16 in some way a comment by the Commission, the problem comes 

17 up as to whether or not it is a legally sufficient 

ia regulation of the Atomic Energy Cormnission.  

19 The document that has been circulated and published 

20 in the Federal Register gives an extraordinarily general 

21 explanation of what were the bases for the development of 

22 these particular interim criteria. We understand what the 

2 objective was in the sense that the objective was to 

2 I4 increase the safety margin for the plants. But we don't 

25 iunderstand what were the bases for concluding that the I|

ABm5
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I f*particular criteria determined in fact meet that objective 

2 of improving the safety.  

3 As the Board is aware, this document was filed in 

41 the Federal Register and made, effective immediately without 

5 the benefit of public commnent. A public comment period was 

6 provided subsequent to its publication in the Federal 

7 Register. We think that that is an extraordinary, although 

under certain circumstances permissible, route to take under 

the Administrative Procedure Act, but the fact that that 

10 route is permissible, -to wit, that you have a regulation 

11 adopted by an agency without prior opportunity for public 

12 comment, does not mean that subsequent thereto the agency 

13 in some way or another is absolved of responsibility for 

14 having a full review of this regulation, and it's in that 

15 context that we are attempting to find out what are the 

16 reasons for the development of these particular interim 

17 policy statements.  
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MR.ROISMAN: We are fortunate to have from the Staff 

2 a person in the case of Mr.Novak who actually served on the 

3 Task Force, who can help us understand what was the reasoning 

4 of that Task Force and what are the bases for the establishment 

5 of these criteria. If they are not established, if 7.7e are left 

6 with no record on that, then it seems to me that we are left 

7 with a very serious question as to whether or not the interim 

8 acceptance criteria had any validity whatsoever'i.n terms of 

9 binding this Board to conclude that the 2300 degree Fahrenheit 

10 temperature, the I per cent metal water figure, represent the 

maximum obligation that the Applicant must comply with, which 

is precisely what is the position at this point that the Staff 

13 is taking with regard to these policy statements.  

14 As you know, our case rests upon a conclusion that 

is lower temperatures of cladding might involve equally serious 

16 problems.  

17 In addition, the statement that we submitted th 

16 was prepared by the Union of Concerned Scientists raises 

19 questions regarding the adequacy of the codes which received 

20 some sort of a tacit approval. Appendix A again purports to 

21 be approval of the Westinghouse evaluation model with certain 

22 modifications, Those approvals border on being adjudications, 

23 since that Westinghouse evaluation model is at the heart of 

24 the emergency core cooling system performance for this 

2, 11particular plant.
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To the extent that they represent adjudications 

2 they are clearly illegal, because they were not conducted in 

3 an adjudicatory proceeding. It is this proceeding which the 

4 Westinghouse evaluation model must be checked. Yet the 

record discloses that the Applicant's witnesses frequently 

6 take refuge behind this tacit approval of the Westinghouse 

7 evaluation model in referring us to the fact that they meet 

8 the interim criteria on a certain aspect of their code.  

Here again, we need to find out what the basis was 

10 for concluding that this Westinghouse evaluation model was 

appropriate and what the foundation was for making the state

12 ments in the interim policy.  

13 M=. Karman's attempt to mask the proceedings that 

14 took place at the Hanauer Task Force seems to me is inconsist

IS ent with both the letter of the law, the spirit of the law

16 and the funcionthetthe Regulatory Staff serves in this 

17 proceeding. There should be an open and full disclosure.  

18 There should be no secrets. There' is nothing about that Task 

19 Force or its deliberations which deserves the stamp of secret 

20 or off limits to the public. And we feel it is a proper and 

21 a necessary subject for investigation at this proceeding.  

2 If we cannot investigate it we think that we will 

23 be substantially impeded in our ability to analT-ze this very 

?4 new development in reactor safety, which the interim criteria 

2 attempted to cope with.

3404
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I MR. TROSTEN: Ar. Chairman, may I speak to that 

2 when Mr. Karman is through? 

3 CHAIRMAN JENSCH: Yes.  

4 M. KARMAN: Mr. Chairman, Mr. Karman is attempting 

5 to mask nothing. The Intervenor is attempting not necessarily 

6 to find out uhat is contained in the interim criteria. He is 

7 probing the reasoning process of this Task Force, which was 

a set up to work at this problem, labored arduously, and came 

9 forth with this interim criteria, which obviously is under 

10 attack, as it would were it a regulation of the Commission.  

11 Under those circumstances, Mr. Chairman, I am not 

12 quite certain that. we are able to avoid the so-called Calvert 

13 Cliffs Doctrine of attacking a Commission regulation, which is 

14 specifically set out by the Commission in its so-called 

Is Calvert Cliffs memorandum of 1969.  

16 We feel that by testing and probing into the reason

17 ing process of the Commission and its employees they are 

18 undermining confidence and the courts have consistently held 

19 that such probing is not permissible. I cite the well-known 

20 case of U.S. v. Morgan, 313 U.S. 409, Kaiser Aluminum v. U.S., 

157 Fed. Supp. 939, and Carl Zeiss Stiftung v. V.E.B. Carl 

22 Zeiss, Jena, District Court of the Court of Appeals in 1966.  

23 CHAIRMAN JENSCH: Were those cases to which: you have 

24 referred concerned with internal memoranda between branches of 

25 an organization?
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,R. KAPtfAN: I believe that some of them were, Mr.  

Chairman, and if I remember the case, it dealt with actual 

workingz of memoranda going up to the secretary of a Federal 

Department.
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I CAIRMAN -JENSCP: Let me ask you this, As _ under
2 stand the position of the Intervenors, they are making an 

3 attack upon these criteria in the same way that they would make 
4 an attack upon a regulation. Teir attack is in two respects.  

5 One is on procedures and one is on substance.  

6 I think the general consideration of attacks on 
7 regulartions -- at least let us say so far, in some of our pro

a ceedings before the Atomic Energy Commission of concerned 

9 substance of regulations. I take it that this particular 

10 approach at this moment is on procedure, on the procedural 

1I aspects of the formulation of the criteria. I wonder if the 
12 criteria we are adopting under those provisions of the Atomic 
13 Energy Act have authorized immediate action by the Commission 

14 when the considerations of safety are so impelling that action 

15 must be taken imediately, which, in the judgment of the 
16 Comission, that type of situation is often Illustrated by a 

07 cease and desist order., 

is For instance, this has not happened but it could, 1 

19 suspect. Xf some particular license facility was operating in 
Po a way that, in the judgment of the Commission, compelled a 

2: shutdown, the Cowumission could issue an order immediately with
22 out notice or evidence other than what it had before it for its 

23 own determination, which would authorize the Cormission to act 
24 !imediately because safety considerations were so important and 
25 Ithe health and safety of the public might be threatened or



prejudiced or harmed in some ay., That type of action, of 

2 course, in a sense, being authorized by the act, sometimes place 

S fthe burden on the a&inistratrive agency to justify the neces

4 sity of the immediacy of action.  

5 It is in the judgment of the Commission or any 
6 regulatory agency, The situation is so filled w.vith danger or 

7 threats to safety that the Congress has authorized immediate 

8 action. But that action sametime presumably will be justified 

9 and explained and a factual'situation presented becausei 

10 licensees of various kinds could be very substantially prejudici 

11 if there were not adequate bases for any action that adminis

I2 trative agencies would take, 

Ij As I understand this interim policy statement to 

14 emergency core cooling systems, it was iksted somewhat in the 

is line of that inmiediacy requirement and determination by the 

16 Conmission. If tha'L is not correct, I would like to be so 

17 advised., There is the prelude of the section of the emergency 

18 core that states as follows 

" n view of tbhe public health and safety considera

20 tions discussed above, the Comiission has found that the inter.-A 

2i acceptance criteria contained herein should be promulgated 

2-2 without delay and that notice of the proposed issuance and 

23 public procedures thereon are impracticable and a good cause 

24 exists for making a statement of policy effective..  

5 That language, I believe', is similar to other actions

3408Bt2
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by other agencies as an example which language is used to 

2 indicate that there are great concerns about public health and 

3 safety, and that immediate action must be taken to protect 

4 the health and safety of the public' 

5 But having taken the action under that type of an 

6 approach, a regulatory agency may have a greater obligation 

7 to provide the reasonable and substantial basis required under 

g the Adinistrative Procedure Act for any action taken by an 

agency. That is if the Cominssion had issued an order after a 

10 hearing, 

In presentation regarding the matter, although rule

12 making doesn't necessarily require oral presentation. But 

13 assuming there were an oral presentation and cross-examination, 

14 then a Coumission decision would, under the Administrative 

Is Procedure Act, necessarily, have to be based upon reasonable 

16 and substantial evidence. Te immediacy action authority of 

97 the regulatory agency permits theaction but it doesn't regard 

18 the sboaing of reasonable and substantial basis for the action 

Is taken. That would assume it would include both procedural and 

20 substantative cons ideration , 

21 Will you address yourself to those matters? 

23 Dr. Chairman, I want it clearly understood at this 

24 time that we are, along with the Applicant and the Datervenor 

25 and certainly the Board, doing everything possible to expedite



BWt4 this hearing. I don't want to give any impression lthat x am 
2 trying to raise any matters which would cause delayig it.  

3 CHAIRiIAIV JRNSCH: Don't misunderstand that! we believe 4 that you are. Vais is a discussion seeking the correct answer, 
MR KARD R i tat V'm trying to avoid--and our people 

6 aie ready to discuss the factual matters which led up to the 
7 establishment of the c-citeria We are not trying to hide that, 
8 But I donc't want, and I'm trying to head off, if it is at all 
9 possible, any interrogation which would lead to questions as 

to 1o why did Dr. 10nauer do that, or did you speak to so-and-so, 
! on %hursday, June 4th0 with respect to a letter which you 

92 .received on Mray 26th, I believe these matters have no place 
13 in this hearing wbatever, our people are prepared to discuss-

14 the reason I say this , YM. Chairman , is that these very same 15 parties, Mr Ford, the interrogator here, is a member or 
16 officer of the Union of Concerned Scientists , who in another 

17 hearing have posed interrogatories dealing with these very same 
18 matters. I thought if we could avoid getting into that field 
99 before we started at this time, that we would havegined both 
20 time and precision with respect to this matter.  
21 CmiRyAw JENSC: The point you mentioned earlier, 
22 interim matter communications will be preserved within the rules 
23 of the Commission . I would have to ask to have this question 
94 reread. I did not understand he was seeking to infringe upon 
25 internal commu-nications, either written or oral.
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I IDid you care to speak to this matter, Applicant? 

2 24. TROSTEN: Yes, I do, ar,. Chairman, 

3 In response to Item 3B in the Addi'tional Statement of 

4 Issues thich was received by the Applicant on October 25, 1971, 

. dealing with the validity of the interim acceptance criteria 

6 and their status in this proceeding, it is the Applicant's 

7 position that these criteria, which were published in the 

a Federal Register on June 29th, are binding upon the Board in 

9 this proceeding..  

CHAIT-RAN JEbJSCIh. There is no question about that.  

MR. TROSTEN: To the extent that the Citizen's 

12 Committee seeks to attack the validity of these criteria, it 

,31 is the Applicant's position that the Calvert Cliffs memorandum 

14 is applicable.  

15 If the Board Ponsiders that a substantial question 

te has been presented on -the record as to validity of these 

97 criteria, it is the Applicant's position that it should certify 

18 this question to the Atomic Safety and Licensing Appeal Board 

19 prior to the time that it renders an initial decision.  

20 I say that just by way of a general matter as to 

21 Appicant 1 position on the general point that Mr. Roisman has 

22 raised.  

23 CHAIRMN JENSCH: I suppose we will only know if 

24 there is a substantial question presented until we kno what 

25 the presentation is,
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1 MR. TROSTE: I understand. i that spirit of the 

2 very point that the Chairman has mde, we have refrained from 

3 raising 6bjections to many questions that have been posed by 

4 Mr. Roisman to Applicant's witnesses because we don't want to 

5 interfere with the orderly process of the proceeding,X ,1t is 

6 the Applicant's position that if we have shown that we have 
7 1 satisfied the four criteria using the evaluation model set forti 
a in Part 3 of the Statement, that the Applicant has sho.n all 

that is required to show in connection with this matter in 

10 order to receive an operating license., 

11 But in light of the point that the Chairman has made 
12 and the circumstances of this proceeding, we have refrained 

13 frcm objecting to many questions that deal not wiTh the ques
14 tion of whether we have satisfied, or at least might not deal 

15 with the question of whether we satisfied the interim acceptanc 

16 criteria.  

17 Just as a matter of general observation, I would like 

8 to point out that the time for discovery in this proceeding.  

19 of course, has long past, We have responded to many questions 

20 posed by Mr. Roisman. We have provided documents. The Staff 

21 has respbnded to questions. The Staff has provided documents, 

22 So X would say that we cer tainly ought to proceed 
23 today, in light of the fact that the proceeding has been going 

24 on for a considerable period of time and 2r. Roisman has had 

29 fully adequate opportunity for all the discovery necessary for
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BWt hin to cross-examine and make his case.  

S2 Of course I certainly agree with the Board, that the 
3 basic procedural requirements concerning internal communica

4 tins should be preserved in this proceeding, 

S I believe that that really is all I w3ould have to 

6 say on it at this point, r.. Chairman. rz.Roisman has indicatee 

7 that he is going to 'brief this question, and we will, of course, 

8 provide a brief on it, too. The Chairman has also raised 

9 certain points which we may wish to address in that briefo 

10 CXMMMS JENSCH: Very wel. I think the position,, 

1i as 3 understand it, taken by the Intervenors, is that they pro

12 pose an attack on these criteria and that record if deemed by 

13 the Board to raise a substantial question and the scope of the 

14 Calvert Cliffs procedure that will be stbmitted to the Conmissio 

Is or to the Appeals Board for its determination will be as such, 

16 But the record will have to be prepared before a substantial 

17 determination can be made.  

18 24. TROSTER: I understand it is the cntervenor's hope 

19 that they will develop a record that a substantial situation 

20 exists. There is a two-step procedure involved here . hoever, 

21 That is that the Intervenors and we disagree strongly as to the 

22 status of these interim acceptance criteria in this proceeding.  

23 We say they are binding upon the Board, Tlie interveno3s counsel 
24 says they are not, As far as the development of the evidentiar, 

2 J record is concerned, it seems the best thing to do is proceed as 
it
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BWt8 i the Chairman has indicated.  

2 CHAIRMA tN JENSCH.: Can you find the last question? 

3 MR. RO!SMXN: Before we go back, I did want to 

4 respond to a couple of things that M Karman said. Perhaps 

5 he misunderstands what it is that we are after and is anti-.  

6 cipating something that isn't going to occur.  

7 TIo begin with, if we actually ask questions and Yr, 

8 Karman objects to the question and not where he thinks the 

9 question may be going, there is time enough for him to raise 

10 an objection that we are goin§ beyond the bounds of proper 

ti cross-examination, and _r assume that cross-examination here 

12 would be governed as to the matters whether we are dealing 

13 with interim or external camunications and Part 9 of the 

14 CCmMission's Regulatins. r find nothing in there indicating 

is the types of questions f£r, Ford asked and is intending to con

1s tinue to ask are covered.  

17 But more importantly, something that troubled me 

Is with mo. Karman's statement, is that he read off those three 

19 cases, one older than the next, which he claims indicate that 

20 the reasoning behind the interim policy statements is not a 

21 proper subject for public review. 3 would like to direct 

22 his attention to three substantially more recent cases, all 

23 of the U. S. Court of Appeals for the District of Columbia 

94 Circuit. I can't give you the precise citations today, but I 

25 promise T will send those to you promptly.
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I wo are involving the lawsuits of the Environmental 

2 Defense Fund against the Department of Agriculture, and one 

3 involving the suit against the Civil Aeronautics Board. in 

4 all three cases the Court of Appeals made quite clear that an 

5 agency, to make a proper regulation, is obligated to give its 

6 reasoning.  

7 'hen we get into difficulty here, it is that interilm 

8 policy statement is that it has no reasoning, so to speak. it 

9 has conclusions., but it doesn't have any reasoning behind it.  

10 As far as we know, the formation of that reasoning 

11 comes directly from the frask Porce, and it is the Task Force 

12 reasoning which supports or will not support the conclusions 

13 reached in the interim policy statement. If the Task Force 

14 reasoning is to be hidden from otur view, then we are left vvith 

I5 nothing but the bare criteria without any reasoned support for 

16 it. We are not here after the personal opinions of individual 

17 members of the Staff because we cannot bind the Ctmxwission to 

18 those reasons. We are behind and looking for the reasons that 

19 the Commission had for the adoption of the interim policy 

20 statement. That is the set cE questions which we propose to 

21 ask Mr. Novak because of his participation in the development 

22 of the interim policy statement. We don't care what happened 

23 on the afternoon of September the 4th,, We don't care about the 

74 individual chitchat conversations between the members of the 

25 Task Force. We are after the meat of the Task Force considerati,
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BWtIO It is that Tesk Force--and there is no doubt that it 

2 is that task force that studied all of the information and came 

3 up with a conclusion that these policy criteria are correct.  

4 in fact, on the very first page of the policy 

5 statement we are advised that representatives of the industry 

8 were participants in that review and their reports were being 

7 submitted. One of them is already before the Board here, that 

8 Westinghouse confidential report of June 1, 1971.  

StNo one contacted the intervenors and asked us to 

g0 submit our views- This is our chance to review that work, and 

1i we resent the attempt by the Staff to come up with a narrow 

12 crap interpretation, if I may quote those words, of the meeting 

13 of the Administrative Procedure Act.  

14 It looks tO be like we are marching down the same 
15 path again, that a year froi today we will stand in this room 

16 and be chastised for delayed this proceeding because we dis

17 covered a year later that the Staff had failed to understand 

18 what the Administrative Procedure Act means when it says that 

19 an agency must give its reasons before it attempts to bind the 

20 public on specific matters. Nothing is more important than 

21 atomic energy safety policy today than those interim criteria.  

2z We feel that we must have an opportunity to find out why those 

Z3 policies were setw That's what we are trying to do.  

24 MR. rman mentioned interrogatories that have been 

25 filed in the Pilgrim case by the Union of Concerned Scientists.
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BWtll 

If those interrogatories are going to be answered as opposed 

Sto being objected to, we will be perfectly happy to have those 

3 answers added to the record in this proceeding. We don't need 

4 to ask the questions twice in order to get the same answers.  

5 if that is what mr Karman was meaning to say, we 

6 den 't have to pursue this and we will take the written answers 

7 that come in in the Pilgrim proceeding and insert them in the 

8 record here.  

9 wow ild like mr. Ford to restate what his question 

10was, 

2 
13 

15 

16 

07 

18 

19 

20.  

22 

23 

24 
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MR.TROSTEN: Mr. Chairman, may I comment with 

2 regard to Mr. Roisman s last remarks.  

3 I wanted to say that it is the Applicant's position that the 

4 Commission has given a fully adequate procedural as a substi

5 tive justification for these criteria in the preamble to the 

6 criteria, and in the last paragraph of the criteria.  

7 Now, with regard to Mr. Roisman's last position 

8 concerning the submission of Staff Answers to Interrogatories 

9 submitted in another case as evidenced in this proceeding, 

10 obviously the Applicant may well have strong objections to 

such a procedure. in fact, I am sure we will because it 

12 involves a significant delay and we are supposed to finish 

13 the cross-examination on this matter today.  I 
14 MR. Y.AMIAN: M1r. Chairman, the Staff has na intentior 

15 whatever of taking responses to Interrogatories from another 

Is case and submitting them here. However, I think that possibly 

07 and hopefully as a final word on this matter under no circum

is stances does the Staff consider its interpretation of the 

19 administrative procedure act as "Crabbed," in Mr. Roisman's 

20 words.  

21 CHAIRMAEN JENSCH: Were those Mr. Roisman's words? 

22 I thought he was quoting something.  

23 MR. KAPRMAN: I'd like to hear who he was quoting.  

24 CHLAIRUIAN JENSCH: Naybe this is a good time to 

25 remind him.
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MR. ROISHWAN: It was Judge Skelly Wright of the 

District of Columbia Court of Appeals, Mr. Chairman.  

CHAIRMAN JENSCH: In some decision was it? 

MR. ROISMAN: Yes,, it was. vr. Chairman.  

MR. KARHAN: That had nothing to do with this case.  

CRAIPM\N JENSCHI: I hope you agree with the decision 

MR. KARHAN: Quite well, Mr. Chairman.  

The reason that I did mention these matters of a 

personal relationship is that Mr. Roisman has off the record 

indicated to me that he may very well get into these matters, 

and I thought we could possibly save time by bringing them up 

now, But I am ready for Mr. Novak and group to respond to 

any questions Mr. Ford.  

CHAIPRAN JENSCH: Just one item. 4aybe it isn't 

something to be taken up at the moment, but I was looking for 

the statement by the Commission respecting the emergency core 

cooling as to under what section of the Act it took that 

action. If it were under the Emergency Lmmediacy Section of 

the Commission, I don't see that indicated. Yet, I don't see 

that it was promulgated in accordance with, I believe it's 

Section 181 of the Atomic Energy Act which provides that all 

agency actions shall be in conformity with thL Administrative 

Procedure Act.  

I just mentioned that case is going to be briefed 

and I would like to have that,
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I Could you restate your question? The objection is 

2 overruled.  

3 Before you proceed, if I may suggest that when you 

4 come to your briefing situation, I wonder if you would give 

5 consideration to this factor that may present as a result of 

6 the record that's been developed here. For instance, if a 

7 reactor is not operating can the interim critera affect the 

8 health and safety of the public and how wiill the public hear

9 ing of and delay in making the criteria effective have 

10 affected the radiological health and safety of the public for 

1 ,reactors that have not been licensed? You may consider those 

12 matters for your brief consideration.  

13 Will you proceed, interrogator for the Intervenors.  

14 MR. FORD: The question outstanding was whether the 

is Task Force officially informed the Commissioners of the 

16 Atomic Energy Commission that it was undertaking work to 

17 re-evaluate the adequacy of presently designed emergency core 

18 cooling systems for light water power reactors.  
19 MR. NOVAK: I think I should first claify one point, 

20 and that was specifically what my duties were on the Task 

21 Force. The Task Force was in effect -

22 . {AIMPA4N JENSCH: We can save a lot of time if you 

23 1 will answer yes or no.  

24 MR. NOVAK: I don't know. sir.  

25 MCHAIADN JENSCH: You don't know. Very well.  

Ii
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I Proceed with the next question, please.  

2 f11R. FORD: Could you state what your duties were 

. with the Hanauer Task Force, for the record, please? 

4 MR. KARMIAN: Thank you.  

5 Ma. NOVMI/: ly duties consisted of participating in 

6 the technical discussions concerned with emergency core 

7 cooling.  

S ~MR. FORD: I have a list of documents which X.  

9 believe is a list of documents that were consulted by the 

10 Hanauer Task Force between March and June of 1971. ld like 

11 to show you the documents and ask you whether your duties 

12 with the Hannuer Task Force consisted in technical evaluations 

13 of these documents.  

14 1M. NOVAI.: I am familiar with the list. I, as one 

15 individual, did not read all of these documents.  

16 MR. FORD: Can you define what your specialty was 

17 in terms of areas which you were specifically responsible for 

18 technical review? 

19 MR. NOVAK: I don't know that I had a specific 

20 responsibility, but I would say in the area of heat transfer 

21 and fluid flow.  

22 Similarly, there were others with that same disci

23 pline.  

24 MR. FORD: Were any of the three additional Staff 

2-1 witnesses today on the Hanauer Task Force?

CBu4
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AR. NOVAK : I would say yes. They participated to 

the same degree that I did, as technical witnesses or technical 

3 1personnel.  
4 MR. FORD: Could you ask the three other witnesses 

whether they could look at the list and tell us whether they 

6 are familiar with the documents? 

7 MR. NOVAK: Certainly.  

s M. FORD: We will proceed with some other questions 

9 while they take their look.  

ao M. NCRIkI: I have seen the list but I have not 

read the whole list. That was your point? 

12 Mi-L. FORD: No, I am. just trying 6o find out what 

13 specific areas of expertise we have represented with specific 

**4 reference to the kind of materials behind our Task Force was 

Is reviewing.  

16 Could you give us what your specialty was in terms 

17 of the documents or areas? 

MR. MORIAN: Most of my work with the Task Force 

19 dealt with the use of codes, to look at the programs and see 

20 how they were used, to look at the core cooling.  

21 I. NOVAK: That gentleman was ",Ir. Norian.  

22 MR. LAUBEN: Yes. Lauben.  
23 MR. KARMAN: Mr. Roisman, is this the list that we 

24 I furnished you? 

25 R. FORD: No, sir. It may be a list which you
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I furnished to Mr. Roisman. That list was furnished me by Dr.  

Z Peter Norris.  

3 MR. TROSTEN: Hay I inquire then, I am sorry, I under

4 stood this to be a document that Mr. Karman had furnished Mr.  

5 Roisman on August 25th.  

6 MR. KARMAN: August 25, That's why I was checking, 

7 to find out if this was the same list.  

a MR. TROSTEN: Could you inform me, N r. Ford, or 

9 Hr. Roisman, what document we are talking about now in some 

11 specific way? 

141R. FORD: The document we are talking about is the 

12 bibliography which was sent to me. A telephone conversation 

s3 with the Regulatory Staff. I requested -

14 MR. KARMAN: We would like an opportunity to check 

15 now, Mr. Chairman. On August 25, we submitted to Mr. Roisman 

16 and to all the parties, with enclosures to all the parties, a 

17 copy of a list entitled, "Documents Consulted., Members of 

Is the ECCS Task Force March - June, 1971."9 

19 CUAIRMAN JENSCH: You may want to make a comparisoni 

20 Let us at this time take a recess.  

21 At this time let us recess, to reconvene in this 

22 room at 10:35.  

23 (Brief recess.) 

g4 

25
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1 CHAIRMAN JENSCH: Please come to order.  

0 2 MR. TROSTEN: Mr. Chairman, may I make an observa

3 tion before we resume the cross-examination? 

4 CHAIRMAN JENSCH: Yes.  

5 MR. TROSTEN: In light of the discussion we had a 

6 few moments ago about the interim acceptance criteria, I 

7 would just like to observe for the record that the Citizens' 

8 Committee for the Protection of the Environment did not take 
9 the opportunity afforded to it by the Commission in its 

10 policy statement of furnishing comments to the Commission 

it during the 60-day period.  

12 CHAIRMANq JENSCH: And what else is new? 

13 MR. TROSTEN: That was all I had to say, sir.  

14 CHAIRMAN JENSCH: Very well. Let us proceed.  

15 Will you proceed to the next question.  

16 MR. FORD: Is it correct that there was no public 
17 announcement at the time that it was established that the 

is existence of a Task Force was to reevaluate the adequacies.  

19 of presently-designed emergency core cooling systems for 

20 light-water reactors? 

r MR. NOVAK: Not to my knowledge.  

22 MR. FORD: In terms of its composition and repre

23 sentation of expertise and of the different sections of the 

24 nuclear industry, nuclear research laboratories, can you 

;25 compare the composition of the Hanauer Task Force to the
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I Irving Task Force of 1967? 

2 MR. NOVAK: No, I cannot.  

3 MR. FORD: Is it correct that the Hanauer Task 

4 Force was totally an outfit that was composed solely of 

5 members of the Atomic Energy Commission Regulatory Staff? 

6 MR. NOVAK: Yes.  

7 MR. FORD: Did the Hanauer Task Force, after 

formulating its initial recommendations, did it pursuant to 

9 the practice in the earlier review of emergency core cooling 

10 systems as reported in ORNL-NSIC 24 1tergency Core Cooling 

11 Systems for Light-Water Power Reactors" by C. J. Lawson, 

12 October 1968 circulate the preliminary findings of -the Task 

13 Force throughout the nuclear engineering fraternity to 

14 solicit their expert judgments and review of the conclusions 

15 reached by the Task Force? 

16 MR. NOVAK: I am not specifically familiar with 

17 your reference to the article, i know of no circulation.  

is MR. FORD: In the interim policy statement it 

19 began, and I quote, "'The Atomic Energy Commission has recently 

20 been reevaluating a theoretical and experimental basis for 

21 predicting the performance of emergency core cooling systems, 

22 including new information obtained from industry and AEC 

23 research programs in this field." 

241  Referrino to the statement would you please identify 

"industry and AEC research programs in the field" referred 25xel efre

3 42 5
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I to in the opening statement of the interim policy statement? 

2 MR. NOVAK: I cannot speak from memory to give a 

3 complete answer to this question. In a general sense I think 

4 we were aware of the experimental programs being conducted at 

5 the National Laboratories as well as the ongoing analytical 

6 developments by the AEC as well as the PWR vendors.  

7 MR. FORD: Could you please identify again referring 

8 to that opening statement of the interim policy statement 

9the new theoretical information that is being referred to and 

10 describe the ways in which this new theoretical information 

ii contradicts, modifies or confirms previously-accepted 

12 theoretical information? 

)a MR. NOVAK: I think you are asking me too many 

14 questions at one time, If you can break it up I will try to 

15 answer it.  

16 MR. FORD: I will try, certainly.  

17 As a first step, would you please identify the new 

is theoretical information that is being referred to in the 

19 opening statement of theinterim policey statement? 

20 MR. NOVAK: Again I cannot be exact as to -- these 

21 are not my words in this document so that I can only assume 

22 that -- let me give you my impression of what some of -the 

23 new theoretical work was.  

24 Certainly that was the development of the more 

25 detailed blowdoynn codes as well as the codes used for
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I calculating performance of the fuel rod, the heat-up 

2 I characteristics.  

3 I think this was one mark in the development of 

analytical techniques.  

MR. FORD: Of those code developments that you are 

referring to, developments in the sophistication of the 

7 program or do they constitute some theoretical new informa

tion about the phenomena that's being referred to? 

MR. NOVAK: In a general sense I think both were 

1.0 covered.  

MR. FORD: Can you describe the way in which this 

12 new theoretical information contradicts, modifies or confirms 

previously-accepted theoretical information? 

14 MR. NOVAK: Again I think you are asking -- that 

Is question has many questions involved in it. I would prefer 

to answer in a general sense and say that this is the 

17 industry and new information is evolving. And I think in that 

18 context better codes are being written for a variety of 

end reasons.  

20 

21 

* 
24 
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3427



C3 Bul 

2 

3 

4 

5 

6 

7 

10 

11 

12 

13 

14 

16 

17 

18 

19 

20 

21 

2 

23 

24 

25

3428

MR. FORD: Ir. Novak, these questions, of course, 

are being asked to all of you on the specific matter of the 

codes and whether the new information they present contradicts 

or modifies or confirms previous information.  

I am wondering would Mr. Norian be able to answer 

that question for us? 

MR. KAWHAN. 'Ir. Novak is answering the questions 

unless he has difficulty. I thought ue had sort of laid ground 

work for that. If we are going to have specific questions 

directed to specific members of the panel, I am not quite sure 

how far we will go, ir, Chairman.  

I thought Mr. Novak was doing quite well in answering 

these questions.  

CHAIR.AiW JENSCH: I take it the interrogator for the 

Intervenor has a different view. But as I understand it, Mr.  

Norian has worked on codes. I understand the specific 

question to him is, can you tell us how the codes are changing 

or what caused the change in codes. Is that the question? 

MR. FORD: The specific question to Mr. Norian is 

can you tell me how the more detaile,i BLODWN code being 

referred to contradicts, modifies or confirms previously

accepted code results? 

MR. NORIAN: I think the main change in the codes 

has been the amount of detail that we use to model the plant.  

The older codes, like the FLAUSH code, model the entire plant
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I as three nodes. The current codes would model the plant by 

2 from 40 to 60-some nodes. It's this detail in the codes that 

3 provides us with a better knowledge of t1e:process of blowdown.  

4 I think this is what was meant there.  

5 MR. FORD: Can you identify the new codes that you 

6 are referring to? Do they have little names? 

7 MR. NORIAN: The code that we use is REL.P 3.  

MR. FORD: Does the Applicant's code constitute any 

9 of the new codes that you are referring to? 

10 MR. NORIAN: Some years ago they used the FLASH 

11 code, FLASH I code, which is the code that I meant when I said 

2 the model was in three nodes. Some time ago they have 

1 3 switched to the SATAN code which now has more nodes, in the 

14 range of 60. I believe the model they now use is the SATAN 5 

15 code.  

16 MR FORD: Can you tell me are further modifications 

17 of RELAP 3 being planned and ae they of such a nature as to 

I8 make the present RELAP 3 code quite preliminary by compariso? 

19 MR. NORIAN: I think the major change that is 

20 planned has to do with the way we treat the water in core

21 flooding tanks when it is mixed with piping near the end of 

22 blowdown.  

23 As you know, the codes do not treat this too well 

g4 Iat this time, and this being the case the codes do not tell 

2-, us the fate of the water during this portion of the transient
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As a result we now treat in our model the fact that all of 

this water is assumed to be lost. This is the major change 

3 that is planned for this program, 

4 MR. FORD: The authors of the RELAP 3 code are 

5 Idaho Nuclear Corporation, is that correct? 

6 DM NORIAN: Yes.  

7 MR. FORD: Would you agree with their characterizj

8 tion of the present state of the code as given in their 

9 document IN-!321, June 1970, page 1, xhich stated, and I 

20 quote, and I will show you the quotation, "The R-JMAP 3 program 

11 as being released not as a final product but as a current 

12 method for investigating the transient expected in pressurized 

13 water reactor accidents. Modifications currently planned to 

14 Improve and extend the area of usefulness of the-calculatio ns 

is will be included in the next version of the RELAP computer 

16 code." 

17 MR. NORIRAN: That statement is correct.  

DIR. FORD: Have you performed calculations on the 

19 Indian Point 2 plan to evaluate its blowdown, using the RELAP 

20 3 computer code as part of your -- excuse me, as Idaho Nuclear 

21 performed calculations using the RELAP 3 computer code as 

22 part of their loss of coolant technical assistance program 

23 to the Atomic Energy Coission Regulatory Staff? 

24 MR. NOVAK: The answer to that question, I think2, 

25 appears in part in the responses to your questions. I think
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it's worth-while stating some of the review processes that are 

2 undertaken by the Staff.  

3 CHAIRMAN JENSCH: Could you give us the answer and 

4 then you can explain it? 

5 MR. NOVAK: O.K. Yes. There has been a RELAP 

calculation of the IV-2 plan performed slightly over a year 

7 ego 

8 MR. FORD: %1r. Norian, the second new theoretical 

9 piece of information concerned more detailed heat-up codes.  

10 Can you identify the new code of reference here? 

M.R NOVAK: Mrr. Xorian is going to pass to .r 

12 Lauben on that question, rlease.  

13 DR. LAUBEN: The TIhEMAIB code is the new code 

14 referred to there.  

15 MR. FORD: Has the Idaho Nuclear Corporation per

16 formed a.culations using the THJEA-1B code for the Indian 

17 Point No. 2 reactor? 

18 MR. NOVAK: Now, they have not.  

19 MR. FORD: In terms of the relationship between 

20 these two codes, does one feed information into the other? 

21 MR. LAUBEN: There is an option in the THLTA-IB code 

22 It can take information directly from the tape generated by 

23 the RELAP code and use that or the dats can be read out from 

24 the RELAP code and then a certain amount of judgment applied 

25 and then that independently fed into the THIETA-1B code. You 

can have either option.
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MR. FORD: For the record, Dr. Novak, is it correct 

2 that both RELAP 3 and THETA lB were codes whose use was 

3 recommended in the interim policy statements for the analysis 
.4 of loss of coolant accident in transient and light water 

5 power reactors? 

6 MR. NOVAN: For the xecord, it's Mr. Novak.  

7 MR. FORD: All right.  

8 MR. NOVAK: The evaluation model VAC evaluatio 

9 model contained in the interim policy statement permits the 

10 use of relap on THETA 1B codes.  

11 MR. FORD: Mr. Lauben, the authors of the THETA 

12 1D code have made the following statement about their code, 

13 and I'd like to ask whether you agree or disagree with the 

14 statement. The statement is contained in the Idaho Nuclear 

15 report, IN-1445, February 1971, page 1. It says, "The 

16 fluid dynamic and heat transfer processes occurring in a 

17 nuclear reactor core during the loss of coolant accident are 

18 extremely complex to accurately determine the response of 

,9 the fuel rods. The complete set of conservation equations 

20 must be solved in details throughout the primary system.  

21 Currently a code of sufficient complexity does not exist." 

22 MR. LAUBEN: Yes, I agree with that.  

23 MR. FORD: Do you agree with the further statement 

24 of the limitations of the THETA 1B code given by Idaho 

25 Nuclear in their report, IN-1382, Loss of Coolant Analysis



3433

program which describes their technical consulting over the 
2 

AEC Staff. They state on page 37, and I quote: "The present 

fluid model of --" this is referring to THETA lB. - does 

4 not include the conservation of mass or momentum equations.  

3 Consequently, the axial pressure and mass velocity distribu

6 tions cannot be determined by the single-rod model." 

7 MR. LAUBEN: Yes, I would agree with that. May I 

add something to that, Mr. Ford? I would not want to imply 

from thatthat that means the use of the code as it stands 

10 is nonconservative I don't think that's the case at all.  

11 MR. FORD: Is it correct, again quoting from the 

12 Idaho Nuclear document, IN-1382, page 37, referring to the 

13 THETA lB code, Section 5.25 called, "Evaluation of Program," 

14 meaning the computer program, and I quote, "The solutions 

15 of the equations have been checked against known analytical 

16 solutions for simplified cases. No comparison with 

17 experimental data has been made." 

18 MR. LAUBEN: I think I may have to read a whole 

section before I could comment on that.  

20 MR. FORD: I will be happy to give you the whole 

21 section. That is the whole section entitled, "Evaluation 

22 of the Program." 

23 MR. LAUBEN: 
-couldn't comient on that. I dont 

24 know.  

25 MR FORD: Thank you.

DWm2
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I Can you tell me what the qualifications is that the 

2 Idaho Nuclear people have made concerning their code 

3 concerning the sufficiency of its complexity in terms of 

0 4 representation representing fluid dynamic and heat transfer 

5 processes during a loss of coolant accident,and the 

6 qualification of the code concerning the act that it has been 

7 checked simply for analytical calculations for simplified 

8 cases and no comparison with experimental data -- can you 

tell me whether the same qualifications apply in your judgment 

to to the codes, other codes recommended for use in evaluating, 

emergency core cooling system performance and loss of 

22 coolant accident phenomena, specifically the codes used by 

Westinghouse to analyze Indian Point 2? 

14 MR. TROSTEN: Mr. Chairman, may I have that 

,5 V! question read? 
16 MR. LAUBEN: I understand it.  

17 MR. TROSTEN: I realize. I can't understand it.  

18 CHAIRMAN JENSCH- Let's get the answer. Then you 

will get the whole thing together.  
29 

20 MR. LAUBEN: The answer is yes, with qualifications 

of the other codes applying. The qualifications mentioned 21 

22 by Idaho Nuclear which I concurred with. That which I did 

0 23 not concur with I didn't know, and I can't comment on. Those 

.424 areas in which I concurred, I do believe that those same 

b qualifications apply to other codes used for these purposes.
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CHAIRMAN JENSCH: Excuse me. Let's reread the 

2 whole question.  

Do you care to have the question? 

4 MR. TROSTEN: I would.  

5 CHAIRMAN JENSCH: Reread the question.  

6 (The last question referred to above was read by 

7 the reporter.) 

8 CHAIRMAN JENSCHz Proceed.  

9 MR. LAUBEN: May I simply make the comment again 

10 that I reiterated before, that because these codes do not 

solve every equation rigorously does not mean that they are 

12 used nonconservatively.  

13 MR. FORD: Mr. Norian, as an experton computer 

14 codes would you accept the following characterization of the 

15 relationship between computer codes and what is going on in 

16 the real world? This is a quotation from Paul Samuelson.  

17 "A lion tamer must not let the beasts frighten him. All a 

16 computer code does is tell a consistent story. A consistent 

19 truth or if the programmer's guesses areinlikely, a 

20 consistent fiction. Computers as a group speak with forked 

21 tongue. Each one tells a different consistent story." 

22 MR. NORIAN: I would just state that the quality 

23 of the output of the program is as good as what you put into 

24 the program. If the input is good, I would say that the 

25 output is good. If it is not so good, then the output is bad.1
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I MR. FORD: Are you familiar with the slang heard 

2 around the computer centers, garbage in, garbage out? 

3 MR. NORIAN: Yes, I am.  

4 MR. FORD: Do you agree that full and unequivocal 

5 confidence in the successful operation of a reactor safety 

0 system can only come after the completion of a major program 

7 of engineering research and study including closely controlled 

8 large-scale near real accident simulations, or can it come 

9 by the use of analytical models such as THETA IB, which 

10 according to the authors, are that there has been no 

11 comparison of its results with experimental data? 

12 MR. NORIAN: I wonder if we could have the court 

13 reporter read the question? I'm not sure who it is directed 

14 at.  

15 MR. FORD: It is directed at Mr. Norian, 

16 MR. NOVAK: But you did mention the word "THETA." 

17 MR. FORD: If someone is a specialist in THETA as 

is opposed to Mr. Norian as an expert in specializing, as he 

19 indicated earlier, in computer code studies for the interim 

20 acceptance criteria, if someone else would like to comment 

21 on the applicability, I'd be happy to have it. The question 

22 is primarily directed to Mr. Norian.  

23 MR. TROSTEN: I would like to have the question 

24 read back. I'm sorry. Mr. Ford remarked in response to a 

25 question that he wasn't quoting from it, but he said it very
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1 quickly. I'm sorry, Mr. Chairman. I'm having difficulty 

2 following some of the questions that Mr. Ford asks.  

3 CHAIRMAN JENSCH: The question may be reread.  

4 (The question referred to above was read by the 

end 5 reporter.) 

6 

7 

8 

9 

10 

12 

13 

14 

15 

176 

18 

20 

2! 

22 

23 

24 

25



3438 

D2tl 1 MR. NORIAN: I would say that I do not believe that 

2 we need have complete full log scale tests to derive this 

3 amount of confidence. I can derive the confidence that we 

4 need from these programs.  

s MR. FORD: Can you tell me, if we compare, for ex

6 ample, the experimental confirmation of META IB, which the 

7 authors of TI 118 say is zero, with the full confirmation 

a that you would obtain from taking a large scale nuclear re-

9 actor and letting a loss Of coolant accident occur, and letting 

go it beat up and checking whether or not it melted dovn--could, 

it you tell me that somewhere between zero confirmation on a code 

n and 100 per cent confirmation of a code, whether there is some 

13 non-zero point which you claim is absolutely ne6essary in order 

14 to confirm the suitability of an analytical model for respon

Is sibilities as great as determining what the cost of a loss of 

16 coolant accident would be? 

17 MR. XAUBEN-: I believe you have a misconception of 

18 what the TBEn 1B code is.  

9 CHRMAN JENSCH: Answer the question. Then you can 

20 talk about it..  

21 MR. IAUBEN: I don't think I can answer it. It is 

22 really an improper question about the code.  

23 CHAIRmAN J*ENScv: Take it as it is Can you fix a 

?_4 point-

25 NR, LAUBEq. THE 1f IB does not describe a reactor.,
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1 THETA lB describes a single fuel pin with its associated cooliic 

2 channel. To say it describes the performance of an entire re

3 actor is just not applicable to the THETA iB code.  

4 M. ARMN: Y'r. Chairman, is there is an improper 

5 assumption, I can see hm the witness could possibly answer yes 

6 or not.  

7 CHATRMAN JENSCH: I think he has answered the questioi 

SPropound the next question.  

9 D . FORD: Is it correct that the THETA 1B code is 

lo recommended for use in the interim policy statement in the 

1 analysis of the core heat-up during the loss of a coolant 

12 accident? 

13 DI. vkUBEN: That's correct.  

14 MR. FORD: So that is it correct that even though 

is THETA lB only claims to represent the response of a single rod, 

16 that the use of THETA lB involves its applicability to a large 

17 scale nuclear power plant during a loss of coolant accident? 

MR. TAUBEN: The use of THETA ID is to calculate the 

19 thermal response of the hot fuel element in the core during the 

20 loss of coolant accident. Obviously one single pin code cannot 

21 describe the whole core. It does not. it receives hydraulic 

22 information from the REIAP code and calculates the temperature 

23 of the hot pin in the reactor.  

24 MR FORD: The question is, can the THETA IB code 

25 perform this task in a way in which te can put the great
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burdens of responsibility on it and using it to evaluate the 

2 loss of coolant accident without there being an experimental 

3 conformation of its adequacy? 

4 10. TROSTEN: Pir. Chairman, while ir. iuben is 

5 thinkin about the answer. may - inquire as to how long Mr., 

S Frord is going to go on discussing Part i of the evaulation 

7 model whereas the evaluation of the reactor was done under 

S.Part 3 as required by the Commission's interim acceptance 

9 criteria? 

10 C IRYAN JEDISCH: I suppose it largely depends up6n 

11 the answers. I take it this is part of the attack of the 

12 criteria. Maybe this is something you could take up with him 

13 later. tot the questioning go on without interruption,, 

14 Do you have the question in mind? 

15 M-R., IAUBEN: In those areas in which there is in

16 adequate and no experimental information, the code treats 

V7 those area conservatively. I think it would be a mistake to 

18 say that there is no experimental confirmation on all of the 

is things that go into THETA IB. For instance, there is a great 

20 deal of experimental information that has to do with the con

21 ductivity of solid substances, which is an extremely important 

22 thing to THEMA IB0 

23 MR. FORD: Vne experimental confirmation that I am 

24 concerned with, Mr. Laubin, is the confirmation of the output 

2.9 of the computer code. With respect to the output of the
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D2Wt4 I computer code and what it projects, do you claim that there is 
2 clear, or any clear or unclear experimental confirmation that 

3 what it says is so? 

4 CHAIRMAN JENSCH: If the question asks for his 

5 judgment. I wouldn't want somebody else's judgment. If there 

6 are some facts he needs for his judgment, then I think he 

7 should have that opportunity to have it. I understood the 

8 question as asking for his judgment,. Can you give it, your 

9 judgment, sir? 

10 M4R. JAUBEN: in the sense that there have been no 

11 experiments performed with the singular nuclear fuel pin, 

tA which is quite impossible--we would have a critical mass in 

13 that situation--an isolated fuel channel, which is the way 

14 the code is set up, there is no experimental confirmation. I 

15 don't believe it is possible to have experimental confirmation 

16 on all areas of the THERA IB code, it is a physical impos

07 sibility.  

18 IMR. FORD: Is the fact that the THETA lB code deals 

19 only with the mathematical representation of a single model, 

20 a single fuel rod in the core, is that meant as a simplifica

21 tion that in the sense that in the mathematical considerations 

22 of what is going to happen to the single fuel rod that is 

23 concerned with, does the TIHE'A 11 code represent the situation 

24 around that single fuel rod in terms of boundary conditions? 

25 MR. 7AUBEN: Yes.
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MR. FORD: So that the output of the code, do I 

understand you correctly, since it represents the situation 

around that single rod in terms of boundary conditions, is it 

correct that the output of the code is supposed to represent 

not what would happen to a single rod just by itself under

going a heat-up, but it is in fact supposed to represent what 

one rod among many in a reactor would undergo? 

MR. LAUDE[t. As it is used, it represents the hottes 

rod in the reactor. It can be used for other rods, but the 

use that we put it to for these purposes is to represent the 

hottest rod in the reactor, 

CWAIMAN JENSC'H: Among other rods? 

MR. 1AUBEN. Among the 39,000 other rods, that~s 

right 

MR,. VCRD: From any of the data that has been 

evolved from the FLECHT tests which involve heating up rods, 

some hotter than the-others in environmental rod bundles that 

simulate in some sense conditicns in a core, in saying that 

there has been no experimental confirmation of THEA 1B be

cause there have been no experiments, are you indicating that 

these FLECHT tests do not provide experimental confirmation of 

this heat-up code? 

aR. IAUBEN: Once again, I think the FLECHiT 

experiments are just not relavent to the ITA code. I don't 

see--I have a hard time drawing the relationship that he
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would like me to draw. It is very difficult 

CMIRME7 JENSCH: Just answer the question, I think 

that will take care of it. if you say it has no relationship, 

that perhaps answers the question.  

LM.EN: I would hope that that would answer the 

question.  

CHRMAIPN JENSCH: Proceed.  

MR. FORD. Are you familiar with the heat-.up codes 

that Westinghouse has used to analyze the loss of coolant 

accident for Indian Point 2? 

MR. IAUBEN.: Yes, LOCMA R-2.  

MR,, FORD. Is the relationship betweeen the predic

tions of the LOCTM code an experimental confirmation for the 

LOC9% code the same as the relationship between the predic

tions of the THE1A 1B code an experimental confirmation ofthe 

THEM lB code? 

MR. IAUBEN: i would say, if that s applicable, that I 

true. There is no difference between the experimental confir- I 

mation of one than the other.  

1R. FORD: Is it correct from that answer then that 

the statement that Idaho Nuclear has made about THETA 1B could 

be made as well of the West-inghouse code, namely, and ! quote 

the previous quotation from Page 7 of Volmae 1382: 

"N1o comparison with experimental data has been made"? 

MR IAUBEN: Yes, but as I indicated earlier, I did
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D2Wt7 I not understand that statement.  

2 )1R. FORD: Did we make clear before or did I 
3 ascertain from you that Idaho Nuclear is the author of THETA 

4 lB and Idaho Nuclear is the author of the statement, t No 

5 comparison with experimental data has been made",.  

6 MR. LAUBEN: he yeso that's clear, 
7 MR. FORD: In this regard, the conclusion that the 

8 Idaho Nuclear Corporation reached on the relationsbip between 
S 'the use and availability of calculation of models for accident 

10 analysis versus the availability of firm experimental datao.  
are you aware of the conclusion that they have reached as to 

ta 'the present state of knowledge with regard to loss of coolant 

13 accident analysis? 

4 Mue NOVAK: Could you give me the reference of the 
is document you are reading from? 

16 MR. FORD: Yes, I am reading from-their description 

17 of their consulting program with you, namely, N-1383, 

IS "Technical Assistance in Reactor Safety Analysis Programs,i 

19 Page 2. The quotation that I am concerned with begins at the 

20 third paragraph of Page 2. it states, and I will quote--do 

21 you have the document? You seem to have a number of Idaho 

22 Nuclear documents there, I will read it and share my copy 

23 with you.  

24 Idaho Nuclear stated: "Significant long-term 
2 operating experience is unavailable for the reactor pm'er
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I industry, and an understanding of the possible accident 

2 spectrum and smbsequent consequences has not evolved to a point 

3 sufficient for assessing various safety analysis approaches.  

4 In addition, accident experience inadvertent or planned is not 

5 available to provide a source of information for understanding 

6 the key phenomena associated with a loss of coolant accident or 

7 for understanding the interdependence of such phenomena.  

8 Thus, at present, the safety analysis of engineered 

s safety system is essentially based on a process of analytical 

10 examination design and degraded system performance." 
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MR. NOVAK: I think I would answer the question in 

2 the following way. In general the statements are true.  

3 However, I think that part of it is that we have taken these 

4 considerations into effect as regulated and where technical 

5 information is missing and where evidence is not available, 

6 then we as regulators can take the conservative approach, 

7 and I think that is our function, that we can accommodate 

8 certain lapses in technical knowledge by conservative 

9 assumptions.  

10 And similarly I think this is a general statement' 

11 regarding system performance in an attempt to get a realistic 

12 understanding.  

MR. FORD: In your preparation of a safety analysis 

14 report for Indian Point 2 have you in one place put together 

i5 a document that provided the following information: A list 

16 of all of the analytical procedures used by Westinghouse; 

17 secondly, an indication as to your judgment on whether or 

18 not that analytical procedure is confirmed or not confirmed 

19 by experimental data; and, three, an indication of what 

96 conservative judgment you believe should be included in place 

21 of missing experimental data? 

22 MR. NOVAK: Will the court reporter please reread 

23 the question.  

24 -(The pending question is read by the reporter.) 

2 MR. KARNAN: Mr. Chairman, I think the safety

EBm!
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evaluation speaks for itself.  
CHAIRMAN JENSCH: Well, it may not be so compart

3 mentalized. Will you proceed with the answer.  

4 MR. NOVAK: To have the answers to this question I 
5 think is asking too much of any witness. The essence of our 

6 question is contained in the evaluation model which is con
7 tained in the interim policy statement. It gives the 
0 references for the Westinghouse documents which describes 

S their analytical proceedings. It gives the evidence of the 

10 technical support and the experimental support for those 

programs.  

Thern if you read further it lists the exceptions 
13 that the Commission has put on those analytical treatments.  

14 In substance you have the essence of your question answered.  

is MR. FORD: I see. Well, since the information 

16 which we are requesting is purportedly at hand, the section 

17 that Ium interested in is can you tell me which analytical 

is models used by Westinghouse have yet to be confirmed, their 

19 predictions of these models, by suitable experiments? 

90 MR. NOVAK: I can give you a good example on that, 
P-1 There is a Westinghouse model which purports that the; 

22 time to DLNJI following an accident should be as a minimum 0.5 

23 seconds.  

24 In our view of that assessment we found insufficient 

25 evidence to support it. We do have a conservative approach

3447
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Iin this regard and that we have, from a number of generic 
2 studies, identified that the minimum time of DNB following 

the loss of coolant accident is 0.1 second. I would use this 

4 as an example.  

5 CHAIRMAN JENSCH: Excuse me. Is the word DB 

6 parture from nuclear boiling? 

7 MR.NOVAK: Yes, that's right.  

8 CHAIRMAN JENSCH: You have used DNB. Thank you.  

9 MR. FORD: Are there any other examples of 

T0 Westinghouse analytical models which in your judgment have not 

11 been confirmed by suitable experimental programs? 

12 MR. NOVAK: Would you define what you consider to be 

13 an analytical model? 

14 MR. FORD: Anyone of the mathematical simulations 

5 that the programs in a computer refer to as computer codes 

$6 used to analyze emergency core cooling system effectiveness 

17 and core heat-up and loss of coolant in a loss of coolant 

t8 accident.  

19 MR. NOVAK: Would you read that, please.  

20 (The pending question is read by the reporter.) 

2 MR. FORD: I refer, of course, when I spoke of the 

22 model, simply to standard equations.  

23 MR. NOVAK: I am going to pass to Mr. Lauben, 

24 MR. LAUBEN: There are areas of conservatism in the 

2s Westinghouse model. From the end of blowdown to the beginning
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1 of the reflooding of the core they assume no heat transfer 

2 whatsoever. The thermo hydraulic codes would indicate that 

3 there is a substantial amount of steam in the core that is 

4 flowing with a substantial amount of velocity and they would 

5 certainly be -- they would claim that they are entitled to 

some heat transfer.  

7 CHAIRMA4N JENSCH: Excuse me. Did you understand the 

a question? 

9 MR. LJAUBEN: Yes. But he's asking for the con

0 servatisms in the Westinghouse evaluations, is that correct? 

CHAIRMAN JENSCH: H is asking for what models 

12 require experimental confirmation, 

3 MR. LAUBEN: Yes, that's right.  

14 MR. FORD: We have not received it.  

15 CIDAIRMAN JENSCH: We have not received it.  

MR. FORD: So am I correct that when you are giving 

17 the examples of conservatisms you are giving the examples of 

models which require experimental confirmation but which 

have not received it? 19.  

20 MR. LAUBEN: Oh, I am sorry. I guess I misunderstoo 

,1 you. I was giving examples of conservatisms which are 

22 required because experimental confirmation does not exist 

23 for them to be able to take credit for a less conservative 

2,4 procedure.  

25 But that's not the question?



EBm5 
3450 

MR. FORD: As long as I am sure I will get the 
2 same answer. What I want to make sure is that you are 

identifying analytical models that do not have suitable 

4 experimental confirmation. You can tell me anything else you 

5 would like in terms of parenthetical comments as to whether 

6 you think they are conservative or not or so forth. My 

7 concern with the Question is to find what Westinghouse 

8 analytical models -- and I think the easiest way to talk 

9 about them is in terms of code names - do not have suitable 

10 experimental confirmation? 

MRLAUBEN: Yes, thatos cotrect. It's true that 

12 the LOCTA-R2 assumption., there is no heat transfer, has not 

13 been experimentally been demonstrated. However, there is 

14 nothing in the world that would be more conservative than 

15 that model in their code.  

if MR. FORD: Now, in addition to that one aspect of 

17 that code, is the rest of the output of the code, which is, 

18 I understand it, the initial temperature at the time of 

i9 reflooding, hAs that initial temperature and the predictions 

20 from the LOCTA code of that been confirmed by suitable 

.1 1experimental tests? 

22 MR. LAUBEN: I am sorry; I don't understand that.  

23 4MR. FORD: Yes. Can you tell me what the output 

24 of the LOCTA code is? 

25 MR. LAUBEN: Output of the LOCTA code is a temperaturr
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grid that at various times tells the temperature at various 

2 points in the fuel rod under consideration.  

3 CHAIRMAN JENSCH: I think this gentleman is only 

4 ~ on the THETA code. Maybe that question should go to -

5 I~DR. FORD: Both THETA and LOCTA, Mr. Chairman, are 

6 heat transfer codes, and I believe Mr. Lauben is oar heat 

7 transfer specialist.  

8 MR. LAUBEN: Their primary output is temperatures 

of the fuel pin and the associated coolant channel.  

fo MR. FORD: I see. Has the temperature-time history 

predicted by LOCTA codes for given initial conditions in 

the core been confirmed by suitable experimental tests? 

13 CHAIRMAN JENSCHI: Is this something Mr. Novak 

should give? Mr. Lauben 's the specialist now.  

MR. NOVAK: I was going to refer to some 

16 additional experiments.  

17 MR. KARMAN: Mr. Chairman, I thought you did 

indicate before that if any members of the panel have some 

19 additional facts which might influence the judgment required 

20 by the question, that they will have that opportunity so to 

do.  

22 CHAIRMAN JENSCH: Yes, They stated on the record 

too. That's what weld like to have him do, if he has some 23 

94 additional facts. We'd like to know what they are.  

25 MR. LAUBEN: The LOCTA-R2 code, the THETA-1B code,
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;I any code that describes the temperature history of a nuclear 

2 fuel element and its associated coolant channel, that's what 

3 I mean. I think that is what you mean, that those codes are 

4 describing, real nuclear fuel elements. They are attempting 

5 to describe real temperatures within and adjacent to those 

6 fuel elements. In that sense there have not been experiments 

7 to confirm those codes in a real live situation because it 

8 would be extremely difficult. That would mean blowing down 

9 a real reactor with a real fuel element because that's what 

10 the codes are used for.  

1i MR. FORD: Yes. Have there been tests on simulated 

12 fuel elements which have convincingly confirmed the pre

13 dictions of Westinghouse's LOCTA or Idaho Nuclear's THETA-IB, 

14 those codes recommended for use in the interim policy 

is statement? 

16 MR.. AUBEN: I am not aware of any because it is 

17 impossible to simulate the thermal properties of a substance 

18 other tihan using the substance itself. Now, these properties 

19 are confirmed in several experiments. They need not be 

20 confirmed in a full scale test. You can determine the 

21 conductivity, the heat capacity of cladding and the fuel 

22 in separate tests and, if you believe in a Fouriei conduction 

23 equation you can use thatto describe the temperatures of 

24 the fuel element.  

25 DRo FORD: Would you agree then, given that

3452
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I perspective on the impossibility of experimental confirmation 

2 of a convincing kind -- I asked for convincing but you said 

3 it was convincing and you told me it was real live tests.  

4 JI MR. LAUBEN: No, no. I beg your pardon. I was 

5 trying to interpret it in what you thought was convincing.  

6 You were the one that established the ground rules of 

7 convincing. I don't need those full field tests to tell me 

8 that I believe the conduction equation or I believe in 

9 properti(s. Those are not required for me. You set those 

10 ground rules.  

11 MR. FORD: I see. Now, the phrase that i have 

12 picked up about information needed to confirm convincingly 

13 with the adequacy assistants was in the statement made by 

14 George N. Cavanaugh, assistant general manager for Reactors, 

United States Atomic 5.ne.kr Commission, quoted in Science, 

May 28, 1971, page 191, and let me ask you whether you know 

17 what, as a spokesman for the Atomic Energy Conmission, you 

18 know what he was referring to by " convincing"? He said, 

19 and I quote, and I will qive you the quotation to read, 

20 "Heavy reliance has beeih placed on engineering safety 

21 features such as the emergency core cooling system where 

22 technology is complex. Some of the information needed to 

23 confirm convincingly the adequacy of such systems which are 

24 fintended to arrest the course of hypothetical large primary 
25 system failures is not yet available."
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CHAIRMAN JENSCH: What is your question to him? 

2 I.. FORD: My question is, A, whether he agrees with 

that statement, and, B, what seftse of convincing confirmation 

is he premising his agreement or disagreement on? 

5 MR. LAUBEN: Yes, I agree with Mr. Cavanaugh's 

6 statement. I am simply saying that in certain areas the kind 

of convincing evidence that you would require in my jud'ment 

8 is not necessary. I am speaking in terms of -- you are asking 

me about THETA-IB and what was necessary to convince me and 

10 I am saying I don't need a full-scale experiment to convince 

11 me of the adequacy of most aspects of fuel element heat-up 

1 2 codes.  
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E2Btl MR. FORD: I don't believe that I have given a 
2 speech on what I regard as convincing confirmation of the 

3 emergency core cooling system adequacy. I think you are trying 

4 to anticipate and perhaps rightly what E feel. But I would 

5 just point out that you have any feelings of confusion on the 

. term itfs merely because of your min reading things into what 

7 1 have been saying.  

8 Nw can you tell me, Mr. Cavanaugh does not find 

9 the emergency core cooling system to be convincingly con.

1.0 firmed, its adequacy. Can you tell me whether the-

11 CF IrRAN JENSCH: Let him finish his question.  

12 MR. TROSTEN: I thought he was finished.  

13 CBAMMN JENSCH: Go ahead.  

14 MR. FORD: Can you tell me whether the technical 

i5 experts that you use as consultants, the Idaho uclear 

16 Corporation, whether they have clearly stated in any document 

17 published by them or any transmittal to you that they are con

18 vinced that there are strong, clear, direct and general infor

19 mation pertaining to the adequacy of presently designed 

20 emergency core cooling systems? 

21 MR. RARMAN: Cbjection, Mr. Chairman, 

22 CHAAAN JENSCH: On what ground? 

23, MR. <RAMAN: Objection on assumptions based upon 

?4 facts not in evidence. I'd like to read that statement of 

25 Mr. Cavanaugh again and see where he made the statement that
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42Bt2 the interrogator just did.  

2 CHAIRMAN JENSCH: 1 donvt think he used Cavanaughos 

3 statement for his present question.  

4 MR. RARMN: Yese he did, 1W. Chairman. If the 

5 reporter will read it back I think that we might get a clearer 

6 version as to exactly ho; that question was commenced.  

7 CPMIRMAN JENSCH: Ocay. Let~s have the question, 

8 please, 

9 (The last Previous question is read by the reporter.) 

10 MR. FORD: I think if there' is any doubt by my use, 

1.1 of Mr. Cavanaugh-" 

12 MR. TROSq: Mr-. Chairma-v, is Mr. Ford trying to 

13 inquire as to what br. Cavanaugh thirjcs? Is that what we are 

14 trying to establish? 

CHIAIiMAN JESCH- As I heard the question itis does 

16 Idaho Nuclear communicate something to you. I don't know if 

17 it was in there.  

18 MR. MRM1g: If *was definitely in there, mr chairman.  

19 rat was mydbjection, 

20 CHAnbT JFeNSC: s -was explaining why he thought 

21 M. Lauben was trying to interpret Cavanaugh. He said, ,Let's 

22 get on to something else.,a He said, "Here is the question." 

23 MR. RMAIN: i did not hear it that way, Mr. Chairman.  

24 CHAIRMAN JENSCH: Your question is related to what 

-5 Idaho %uclear says, is that correct?



3457

E2Bt3 j MR. FORD: Yes.  

2 jCHAIMIAAN JENSCH: Yes. Can you answer the question? 

3 MR. FORD: Let me repeat it.  

4 my question is has the Idaho Nuclear Corporation 

5 stated in any document published by it or any transmittal made 

6 to you that they believe that there is convincing engineering 

7 confirmatim of the adequacy of presently-designed emergency 

8 core cooling systems? 

9 M. NOVAK: I don't t izk that question was ever 

1 0 asked of the Idaho Nuclear Corporation, 

11 CMXMIR JENSCH: Whether they were asked or not 

12 did they ever publish that statement or not, do you knm? 

13 R. LAUBEN: Not to my knowledge.  

14 CMIRVAN JENSCH: Very well.  

5 KR, FQRD: Now in your review of Idaho documents, 

16 and I notice you have a lot, and they are listed on the 

17 bibliography of materials for the rask rorce, are you aware of 

18 any clear statements that Idaho Nuclear makes which challenges 

19 any portion of the interim acceptance criteria? 

20 DiRo tAUBEN: 9o.  

21 M.R FORD: Now as an example of a statement which I 

22 might propose in that category let me ask a question to lay 

0 23 the groundwork for this. Does the interim policy statement in 

g4 Section 3 concerning the General Electric code, does it 

25 accept the results of this code on the effectiveness of the
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:2Bt4 I core spray system as a means for meeting the interim criteria? 

2 .o TROSTEN: You are referring to Section 2, I 

3 believe, Pr. Ford, is that right? 

4 MR. FORD: Yes. Excuse me. That's under the General 

5 Electric code.  

6 Section 2 of the interim policy statement is the 

7 recommendation of the General Electric analytical modal for 

8 analyzing LOCA transients in boiling water reactors.  

9 CHAIRAN JENSCY= You are referring to Part 2 of 

10 that Appendix A of the emergency core cooling criteria? 

1 ' MR, FORD: .7hat's right.  

12 CHAIRMAN JENSCH: Thank you.  

13 MR. N4OVAK: We are going to attempt to answer the 

14 question, Would it be reread, please? 

(The pending question is read by the reporter.) 

16 MR.LAUBEN: Which code are you talking about? 

87 MR. FORD: The General Electric analytical model as 

18 described in the General Electric topical report NEDO 10329.  

19 MR. LAUBEN: The interim policy statement was 

20 accepting or recommending in some sense the entire family of 

21 codes. When they referred to the General Electric code they 

22 simply: said the General Electric code as presented in docu

23 ment NEDO 10329.  

24 Now what is your question about that ncui that we have 

25 established that there are several codes that are referred to hJ
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E2Bt5 in that document? You have a question about those codes? 

2. MR. FORD: yes, sir. And about the differing or 

3 possible difference in judgment between the Hanauer Task Force 

4 and its statement in the interim policy statement that this is 

5 an acceptable code and the views of their technical consultants, 

6 Idaho Nuclear.  

7 -My question is is it correct that the Idaho Nuclear 

B Corporationg consultants to the Atomic Energy Comissions 

takes the position that the General Electric codes for core 

go spray systems described in the document referenced in the 

it interim policy statement, that available data is not suf

12 ficient to make an objective assessment of the effectiveness of 

13 this core spray system.  

14 MR. LAUBEN: I don't kno,.  

IS I 4R. NOVAK: ?j. Chairman, I wonder if I may just 

16 comment. in developing these interim policy statements and 

17 these various evaluation models we did consult with the Idaho 

is Nuclear corporation, specifically people that do consulting 

19 for the staff, and in no case did they offer any judgment 

20 which would say that any of the assumptions that we ham made 

21 of regulations were in fact not conservative. They would 

22 have made a more conservative technical judgment. What i am 

2.3 saying is we have included in our models both for P~Rs and 

24 BWRS judgments by the Idaho Nuclear corporation staff and in 

0 25 no case did they offer any criticism which would have altered
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I the evaluation in a sense that would make it more conservative.  

2 CHAIRMAN JENSCH: The only statement x would make is 

3 that there may be a question how far you are opening up the 

4 door to communications between your consultants and your staff 

5 and whether the internal memoranda are thereafter protected, 

6 because if you are now discussing what has transpired between 

7 you and Idaho Nuclear it may be that you have opened up a 

a stject for cross-examination.  

9 MR. ROISYAN: Yes, Mr. Chairman That's precisely 

to our position. I believe it is now clear that we can question, 

11 as to the communications between Idaho Nuclear and the Task 

12 Force.  

13 CE- IRWIN JENSCH: Proceed.  

14 MR. FORD: can you summarize for us the communica

15 tions between Idaho -muclear and the uanauer Task Force and 

16 indicate whether or not these transmittals are on the public 

17 recard? 

18 1 TROSTEN: Could you read that question, please? 

19 (The pending question is read by the reporter.) 

20 AR. FORD: ay on the puiblic record I mean whether 

21 they are written down and summarized some places for example, 

22 presented in the Pblic Document Room in ashington? 

23 MR. KARMN: NX chairman, 1 am going to have to 

24 object to the whole line of questioning dealing with the 

25 internal workings of the .sk Force. rur. Novak in attempting
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1 to respond to a question mentioned some discussions which 

2 might have been had, but I don't feel that this hearing will 

3 be moving along in any favorable fashion if we are going to 

4 get into the inner workings and the internal relationships of 

5 the Task Force itself.  

6 CHAIRMAN JENSCH: I don't think the question calls 

7 for the content of anything. The interrogator merely asked 

8 were there any communications filed in the Public Document 

9 Room. ojection overruled.  

10 M. NOVAK: Not to my knowledge.  

SRo- FRD: Could you give me a summary of the corn

s2 munications between your technical consiultants, Idaho Nuclear, 

1 3 and the Hanauer Task Force pertaining to the work of the ta)k 

14 force? 

I5 MR. KARFAN: abjection, Dir. chairman.  

16 CIAIRMN JENSCH: well, as I indicated 7 have a 

17 little problem with the fact that the gentlemen apparently 

is sought to support their conclusions of how conservative every

19 thing was by stating that even Idaho Nuclear didn't take any 

20 objection to their calculations of conservatism, and having 

21 used that to bolster his judgment about what is conservative 

22 your objection now seeks to shut off the support.  

23 I think the better thing to do is to withdraw the 

24 statement about the Idaho Nuclear.  

25 AaR -RiKA N: If -that is going to cause us difficulty
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E2Bt8 I I would request that it be withdrawn.  

2 N TROSTEN: And I would move to strike, bT 

3 chairman, if that is the effect of this.  

4 CA IRMAN JENSCH: I don't know that it's subject to 

5 a motion to strike because I think it's in the realm of the 

6 person making the statement. I don't think that the objec

7 tion lies with something that's been opened. But if they are 

a now withdrawing the reference how Idaho Nuclear bolstered 

9 their confidence or conservatism, then I think that that is 

10 within the choice of the person making the statement, and 

11 upon the request so made the statement is withdrawn.  

12 MR. ROISMAN: iv0 chairman, i'd just like a clarifi

13 cation then. Do I understand that the record will then stand 

14 that there is no communication from Idaho Nuclear Corporation 

15 other than whit is contained in the Idaho Nuclear Corporation 

16 public documents that we have referred to, that the staff is 

07 claiming justifies the interim policy criteria? It seems to 

18 me that we have to get out then every reference to the fact 

19 that Idaho Nuclear in any way gave its stamp of approval or 

20 its okay to the interim policy statements. So that it's clear 

21 that those interim policy statements are developed without 

22 regard to Idaho. Nuclear.  0 
23 MR. TROSTEN. mx. chairman, i think the record says 

24 what it says and W.o Roisman's characterization of it is mr.' 

25 Roisman's characterization of it.
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E2Bt9 M IR. ROISMAN: Well, Mr. TrostenAwould you like to 

2 give me word for word ncw exactly what testimony has been 

3 withdrawn? If you can do that then I don't have to have a 

4 clar if icat ion.  

5 MR. KARMAN: m. Novak, as far as 1 knew, withdrew 

6 his entire response to that last question.  

7 CAXIRN JETSCH.: well, I think the inquiry by 

a Intervenor goes broader -than that. That any time there is any 

communication other than reflected in the public document 

10 room, Idaho Nuclear, he is inquiring as to whether or not 

1 the entire communications with Idaho Nuclear--he is inquiring 

12 as to whether or not the entire communications with Idaho 

1 3 Nclear staff are withdrawn, and i so interpret it.  

14 

15 

16 

17 

19 

20 

21 

22 

23 
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1 MR. KARMAN: I don't quite understand that, Mr.  

2 Chairman.  

3 CHAIRMAN JENSCH: If there isn't something avail

p 4 able for examination and there isn't any reference made to 

5 the-

SIMR. TROSTEN: I interpret what has happened, Mr.  

7 Chairman, is there is one statement that Ithink we ought to 

8 ask the reporter to reread which has been withdrawn, and 

9 that is what happened, as I understand, sir.  

CHAIRMAN JENSCH: You are correct so far. We are 

I going to take you one more step. The Intervenor says 

12 everything is out between Idaho Nuclear and the Staff 

13 because it is not available for examination. I so understand 

14 the scope of the withdrawal necessarily involved in that.  

MR. TROSTEN: Excuse me, Mr. Chairman. I don't 

1(6 understand what Mr. Roisman means by that remark.  

17 CHAIRMAN JENSCH: We will work on that later. We 

are pretty well along on that phase of it.  

MR. ROISAN. Mr. Chairman, my problem is that 

there have been references to conmunications between Idaho 

Nuclear and the Staff, including the fact that they have 

22 consulted with Idaho Nuclear and so forth. The Staff 

I position is that unless it is written in a public document, 

,-!. it is not to be referred to. Then I want to make sure that 

- 25 it is clear that that is the rule and that we can look at the 

it
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record. If we find any other references to communications 
by Idaho Nuclear, if they don't appear in a document that 

has been filed such as these IN reports, then we will 

4 disregard it and claim there isn't any support.  
5 CHAIRMAN JENSCH: It is so understood. I think 

6 something came up with the Maritime Board recently that 

7 indicated that once the drawer has been opened on these 
8 communications, then they are open to all examinations. But 
9 if the door isn't open and cannot be, as I understand, by 

10 the withdrawal of the statement, there is no interrogation 

1i on the communications other than written and public documents 

12 between the Staff and Idaho Nuclear, It is so understood.  

13 Proceed.  

14 MR. FORD: Mr. Novak, are you familiar with the 
document IN-1385 entitled, "Technical Description of Boiling 

Water Reactor Full Length Emergency Cooling Heat Transfer 

17 BWR FLECHT Test Project"? 

MR. NOVAK: No, I am not.  

19 MR. FORD: Are any of the AEC Staff members here 

20 familiar with this Idaho Nuclear document? 

21 MR. NOVAK: There are members who have read it.  
S2-, Let's go ahead and ask the question and see if we can 

23 respond.  

?4 MR. FORD: Is it correct that in this document, that 
S2 the Idaho Nuclear Company takes the position, and I quote from
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page 3 regarding the effectiveness of the core system in the 
2 boiling water reactors -- now I quote. "At this time the 

3 data available are insufficient to make an objective assess
4 ment that the effectiveness of the top spray system utilized 

5 independently of other ECC Systems," 

6 MR. LAUBEN: May we see it? 

7 MR. FORD: Yes.  

8 MR. COLMAR: I'm not sure of the question.  

9 MR. FORD: My first question is whether or not you 

10 are aware that the Idaho Nuclear Corporation has taken this 

11 position on the effectiveness of the top spray system used 
12 as a main emergency core cooling system for General Electric 

13 boiling water reactors? 

14 MR. COLWAR: I wasn't aware of this type of 

15 reactor.  

16 MR. FORD: Is it the position of the Task Force 

17 in its evaluation of the effectiveness of the General 

J8 Electric top spray emergency core cooling system that there 

19 is presently available data and information that provides 
19 
20 the basis for an objective assessment of its ability to cool 

21 the core independent of flooding systems? 

22 MR. NOVAK: I don't think there is anyone on the 
2 panel who can respond to that question.  

MR. FORD: Regarding the PWR system, the testimony 
25 ithat is on the record of the last few days, the Idaho Nuclear

F Wm3
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I document, 1387 -

2 MR. TROSTEN: Excuse me. What testimony on the 

3 record, Mr. Ford? 

4 MR. FORD: The questions and answers between my 

5 questions to Mr. Moore -

6 MR. TROSTEN: You mean your questions and Mr.  

7 Moore's testimony; is that correct? 

8 MR. FORD: Yes.  

CHAIRMAN JENSCM: Thank you.  

10 MR. TROSTEN: Thank you very much.  

11 CHUAIRMAN JENSCH: Let the question be completed.  

12 Then if you don't understand, you may make an objection to it.  

13 But this interruption during the question doesn't help the 

14 case, I'm sure. Proceed.  

5 JMR. FORD: My question is, do the statements I 

16 quoted from Mr. Moore's comments from IN-1337 included the 

17 statement in the abstract, that their calculations indicate 

18 Ithat various mechanisms, Liedenfrost migrations, steam 
19 expansion and flow blockage, may cancel the margin of safety 

20 previously thought to exist in emergency core cooling 

21 systems? 

2 MR. KARMAN: Are you finished, Mr. Ford? 

23 MR. FORD: I am going to ask the question. I am 

24 simply noting Mr. Novak to listen to this testimony and 

25 discussion of IN-1387, reports in the last few days. I am
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wondering, can you tell me, in terms of your knowledge 
of the 

2 consulting reports from Idaho Nuclear, whether there was any 

3 published document in which Idaho Nuclear retracts the 

4 statement that their calculations indicate that these factors 

may cancel the margin of safety previously thought to exist 

6 in emergency core cooling systems? 

7 MR. NOVAK: I have heard your question and I have 

B listened to the testimony. I do not agree with the Idaho 

document in its entirety, and I don't know whether they 

have retracted it or not.  

MR. KARMAN: Mr. Chairman, my only problem is 

12 Mr. Ford's commenting on testimony which has taken place by 

1 3 Mr. Moore and possibly causing some confusion in the minds 

of the witnesses as to exactly what Mr. Moore said or what 

the Idaho Nuclear Corporation said. I would request that 

16 if he is going to quote Mr. Moore, to quote him accurately 

17 from the transcript record.  

MR. FORD: Excuse me. I did not quote Mr. Moore 

19 and made no pretext of quoting him. I was simply trying 

20 to refresh Mr. Novak's memory that this document had been 

21 introduced into the record of this proceeding previously.  

end 22 MR. KARMAN: I fully understand that..  

0 23
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MR. FORD: So if he didn't have the document in 

front of him, at least by giving some indication as to the 

3 substance of what it contained and what we discussed.about it, 

that he will be able to proceed to answer my questions. I 

did not quote Mr. Moore or cite any premise that Mr. Moore 

6 agreed to about the document or anything like that at all, 

7 CAiR N JENSM: I think your comment is well 

8 taken. If there are'references to testimony, it should be 

9 made.  

0 Whie there is a pauset I wonder if I could under-, 

1 stand that last answer from Mr. Novak. You say you don't 

12 agree with the Idaho Nuclear stAtement. I thought that that 

13 was the basis, the statement by the Idaho Nuclear, for the 

14 criteria for emergency core cooling that appears in some of 

15 the experiments where we are confirming some of the analytical 

16 evaluations. For instance. in the statement about criteria 

17 for emergency core cooling, it says, "Some of these experiments 

18 in a semi-scale blowdown system at the National Reactor Testing 

i Station in Idaho showed deviations from the predictions of the 

20 codes then in use." 

21 As I understoodo they were endeavoring by these 

22 criteria to provide a greater margin of safety. So I assume 

23 the Commission felt that maybe the margin of safety that 

24 previously existed wasn't well enough established. Wherein 

25 do you differ?

:3469
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AMR. NOVAK: I think we are perhaps confused. i 

2 understood Mr, Ford to be referencing IN Report 1387, which 

3 is a technical description of simulated emergency flow effects 

4 tests.  

5 CHAIRMAN JENSGI: In what document of Idaho Nuclear 

6 was the statement obtained about the margin of safety? 1 

7 see an exchange back and forth. Can you get your papers 

straightened out. If the Staff doesn't have them, give a 

pledge to return it within a certain time period.  

10 F : I think between the Staff and the 

11 Intervenor we have most of the sayings of Idaho Nuclear, but 

12 we don't seem to have all of them.  

13 The statement I am referring to, to set the record 

14 straight, -,s contained in the Idaho Nuclear document in 
15 IN-13870v IoI 

15 This report describes the technical program for 

17 the SEFET Project, the simulated emergency flo, effects test 

to project that is designed to determine the magnitude of radial 

29 fLow and coolant bypass problem following a loss of coolant 

20 accident. Your calculations indicate that this problem may 

21 cancel the margin of safety previously thought to exist in 

emergency core cooling systems.  

23 My question to Mr. Novak was, to his knowledge, is 

there any published document by the Idaho Nuclear Corporation 

where they specifically retract the statement?
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3471.  

CHAIMAN JENSCH: As I understood, he gave quite a 

discussion and ended up by saying he Inew of no statement.  

Since he volunteered that he disagreed with it, I wondered 

wherein do you disagree, because I thought that margin of 

safety consideration was the basis of the emergency core 

cooling criteria. Where do you disagree? 

DM. NOVAK: I wonder if we could let Mr. Colmar 

speak.  

CHAIMN JENSCHL: You are the project leaderand you 

gav e this statement on disagreement I was trying to get your 

view.  

PA. NOVAK: I disagree wi :h from the point of.  

view that in my judgment the potential mechanisms that are 

identified in this repdrt for mechanisms whic. could sub

stantially degrade the adequacy of 6ngineering core cooling 

systems has not been established.  

CMMHAN JENSCH: Do you agree that it appears or 

did appear at the time,.of that statement, that the margin of 

safety previously thought t0 eXIst was not as wide as it was 

originally thought.  

MR. FORD: I think the'statemient is that these 
calculations indicate these mechanisms cancel the margin of 

safety previously thought to exist.  

CA7RMN JENSCH: Wherein do you disagree with that, 

Mr. Novak?
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1 MR. NOVAK: ly comment was of a technical nature; 

2 that in reading the introduction the authors have postulated 

3 certain mechanisms which if, in fact, were of sufficient 

4 magnitude, could have an effect on the core cooling system, 

q could have an effect on the consequences of a loss of coolant 

6 accident. In my judgment, there is no evidence to support 

7 that these mechanisms would in fact be substantial. It was 

a from that point of view, purely from a technical point of 

9 view, that these are postulates that in my own judgment ., I 

go made a magnitude analysis of.  

11 CHAIRMA N JESCR:, .T.herefore, you don't think much 

2 of these emergency core coolant criteria; is that correct? 

13 M. NOVAK: I. didn't say that.  

14 CHAIRMAN JENSCH: Proceed.  

I5 M. FORD: Regarding this document IN-1387, is it 

16 correct that this is a proposal for a research project? 

17 MR. NOVAK: Yes.  

i8 MR. FORD: That is to say, the Idaho Nuclear 
19 Corporationi putting 09drs=tv 

19~~t' Coprto isptigtgther calculations and presumptive 

20 evidence pertaining to radiatlflow mechanisms and saying to 

21 the Atomic Energy Commission, we believe that these present 

22 calculations and present knowledge of these mechanisms is 

23 such that they may in combination and action and a loss of 

94 coolant accident situation cancel the operation of emergency 

25 core cooling systems. Is this the idea of this project
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1 proposal? 

2 MR. NOVA.: I don't think I can answer your question, 

3 I will just refer you to page 36. I think the document speaks 

4 for itself. It had a certain mission and it accomplished the 

5 mission. I will just read into the record, 'The SEF, Project 

6 could be terminated after"-- I am going to go back to page 36 

7 and read the project and nsk desiription.  

8 DE. FORD: I think the first paragraph of the 

9 introduction contains a very good statement of the purpose.  

io It is a statement of purpose. Perhaps you could read that for 

11 us.  

12 DI. NOVAK: You may read it if you wish to.  

13 ML. FORD: May I borrow the document? 

14 CHAIMR AI\ JENSCH: Surely.  

i5 M° FORD: This is page 1 of .IN-1387. it reads, 

16 "The simulated emergency flow effect t est project is part of 

17 the water reactor safety program of the Atomic Energy 

I8 Commission. The project is designed to determine whether 

19 significant coolant starvation can occur in a MWR core as a 

20 result of flow maldistribution during the reflooding phase of 

21 a loss of coolant accident. Several mechanisms have been 

22 identified which provide potential flow maldistribution, and 

23 until the effect of these mechanisms is quantified, the actual 

24 margins of safety in emergency core cooling designs will be 

25j unknown. Liedenfrost migration, steam expansion and channel
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I blockage due to rod swelling are all mechanisms which tend 

2- to force cooling away from the core hot spot. That is, they 

3 tend to cause radial outward flow.  

4 "In addition, studies that are presented in this 

5 document indicate that a reduction in emergency core cooling 

6 flow to all parts of the cores occurs because of coolant 

7 loss out of a cold leg break.' 

It then has a summary statement, 1.1, "Purpose.  

9 The purpose of the SEFT Project is to determine experiment-' 

t0 ally whether significant coolant starvation can occur at the, 

11 core hot spot during ECC injection." 

12 With this introductory statement from the Idaho 

13 'Nuclear report in mind I am wondering, o Novak, if we 

14 could get clear on where the burden of proof lies. Is it 

15 clear to you that the Idaho Nuclear Corporation is stating 
15 not that we have evidence, experimental evidence that the 

17 emergency core cooling system won't work because of the 
t8 mechanisms, or are they saying, we have presumptive evidence, 

19 preliminary calculations, our judgment as technical experts 

20 that because of certain factors, the emergency core cooling 

21 system won't work and we are therefore proposing a project 

22 unlike any reflooding tests that have been done before to 

23 determine whether or not our judgment is correct? 

:4 

25
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MRoKARMAN: I object, Mr. Chairman. I object to 

aj2 any question asking Mr. Novak or the other witnesses what 

3 Idaho is saying.  

4 CHAIRMAN JENSCH: The problem I have with that 

5 question is, sometimes we use the phrases that have legal 

6 significance, that once it mentions burden of proof, that 

7 they appear all over the legal realm right away. They are 

8 going to have a lay witness determine the harden of proof.  

9 MR. FORD: What I was referring to was Mr. Novak's 

10 earlier answer, He said they have not proven that this 

11 radial flow will occur, What I was trying to get clear was 

12 that I wasn't claiming to have done that. What they are 

13 saying is, we want to investigate whether radial flow will 

1.4 occur. My feeling was that Mr. Novak was trying to put a 

15 burden of proof on them, a scientific burden of proof. They 

16 were trying to set an experimental burden, 

17 CHAIRMAN JENSCH: I think the further comment by 

18 Staff counsel is well taken, that if the question seeks to 

19 incorporate somebody else's statement, written or oral, you 

20 can get into a realm of unusual length and probably burdensome 

21 to the proceeding. I think if your question is what is 

22 this man's judgment of what has been reported, he can tell 

23 us what his judgment is and whether he thinks these programs 

24 are going along on the expressway.  

25 MR. FORD: Let me put specific questions to Mr.Novak

3475
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with reference to this statement.  

2 CHAIRMAN JENSCH: Objection sustained.  

3 MR. FORD: Mr. Novak, do you believe that any 

4 1 experimental data evolved to date answers the question about 

the magnitude of radial flow that the Idaho Nuclear people 

6 are concerned with in their statement and in their proposal 

7 to do research on radial flow? 

8 MR. NOVAK: I am going to ask Mr. Colmar to answer 

9 that question, please.  

10 MR. COLMAR: There are three mechanisms that are 

postulated by Idaho Nuclear 6ne of which is thd effect of 

12 blockage. I think that the effect of blockage has been 

13 indicated in the FLECHT t.t to show that even though one 

14 may get some redistribution of the flow, the net effect is 

15 to reduce the clad tempeature° So my answer would be yes, 

6 there seems to be some indication of tests that have 

17 essentially answered one of the problems raised by that 

28 Report 1387, 

19 The question of Liedenfrost migration I think the 

20 notion is fanciful. I donlt know if such a thing exists, 

21 and therefore I really don't know how such a problem can 

22 actually be verified experimentally. I think that the 

23 INC people do have a responsibility to demonstrate the 

g4 reality of certain notions, such as Liedenfrost migration.  

25 I, to this day, donot know what physical effect that is

V
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I founded on the reactor core. The Liedenfrost effect is a 

2 short-range effect that involves forces of a short range 

extent. I don't see how this could operate in the dimensions 

of the core, and therefore be verified experimentally.  

5 With regard to those two, at least, I don't really 

6 think that there is much of a problem at this point.  

7 CHAIRMAN JENSCH: What was the other one? I had 

8 forgotten.  

9 MR. COLMAR: I have forgotten myself.  

10 MR. FORD: Mr. Chairman, the steam expansion which' 

11 is regarded in the document as the main mechanism. Let me 

12 ask a question pertaining to the Liedenfrost migration.  

13 If I understand the response, there was some 
14 uncertainty as to whether Liedlnfrost migration, the 

i5 phenomenon was a real one, whether it existed. My question 

16 in this regard is, have you ever seen the behavior of hot 

17 water droplets or of water droplets on a hot frying pan? 

18 MR. COLMAR: Could I answer that question? 

19 CHAIRMAN JENSCH: Yes.  

20 MR. COLMAR: More than once. It is that very 

21 observation that makes me believe it is not a problem in the 

22 core. The water droplet is propelled in the'order of a 

23 millimeter from the hot surface, What we are discussing in 

24 Liedenfrost migration is a gross distribution of the water 
25 from the center of the core to the periphery of the core,
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which is in the order of magnitude of feet beyond one or 

possibly two millimeters at the most. The Liedenfrost effect 

disappears.  

MR. FORD: Your calculation here of how far it is 

5 propelled, there is one dimension that you leave out, and 

6 that's time. it is propelled one millimeter per what unit 

7 of time? 

8 MR. COLMAR: It refers to a drop on a hot skillet 

and is a steady state condition. it is independent of time.  

10 MR. FORD: Have you ever taken, say, a quarter of, 

this little cup of water, dropped it in the hot skillet and 

02 not observed that within the space of a few seconds, give 

13 a 300-degree skillet, that all of the water had not 

14 migrated several inches from the hot spot of the skillet? 

1.5 MR. COIM4AR: Iom sorry. Regive your question, 

lb please.  

17 MR. FORD: I am concerned with the distances which 

i8 the droplets migrated. My question is, have you ever taken, 

19 for example, an amount of water, say an ounce, and dropped 

20 it in the skillet that is at 300 degrees Fahrenheit, and 

21 not observed -- if you dropped it in the middle, that a few 

22 seconds later most of the water had migrated out towards 

23 the -

24 MR. COLMAR: Sure. You are talking about 

25 Liedenfrost effect. Liedenfrost effect is holding the water
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I 
above the skillet. Gravity or whatever else is driving it O2 
to the periphery of the skillet, 

MR. FORD: But the locus of the droplet is still 

4 determined in the end by the fact that the skillet has 
5 hotter and colder areas than the ends of the less hot areas? 

6 Is that correct? 

7 MR. COLMAR: I disagree with that.  

MR. FORD: One of the more interesting points about 
your analysis of Liedenfrost migration is that you indicated 

10 it is not a basis of what you observe in the frying pan 

11 that you were dismissing this as a mechanism in the reactor 

12 core. The Idaho people, you have indicated earlier, are 

13 your technical consultants on emergency core cooling 

14 system.  

15 Is it your contention that your technical consult-.  

16 ants are proposing to do a major research project on a 

97 question that is answered by looking at a frying pan? 

Is MR. COLMAR: It is my contention that I don't 

19 always agree with what our technical consultants and Idaho 

20 suggest or do for us.  

21 MR. FORD: In this specific are& are you contending 

22 that the research project that they want to conduct to 
23 investigate Liedenfrost migration could be answered if they 

24 simply bothered to look at the frying pan? 

S 25 MR. COLMAR: I believe the frying pan was yours.



I CHAIRMAN JENSCH: He is using the frying pan. Let 

2 the question stand.  

3 MR. FORD: I believe if you check the transcript, 

4 it is explicitly stated by Mr. Colmar, that on the basis of 

5 what he sees in the frying pan, he concludes that Liedenfrost 

6 migration would not be a major problem in a reactor core 

7 during a loss of coolant accident, 

8 My question again is, do you contend that the Idaho 

9 Nuclear people, your technical experts in emergency core 

10 cooling, are proposing to do a major research project of a 

question that could be answered if they look at the behavior 

D2 of water droplets in a frying pan? 

p 13 MR. COLMAR: I am contending that one component of 

14 their basis for a major research project is essentially 

15 fanciful, and there is no basis for it in any phenomenology 

end that I am aware of.  
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I 1RI. FORD: Are you contending that your technical 

2 consultants are giving a likewise fanciful analysis when they 

3 contend that steam expansion, as a major mechanism, may cancel 

4 the margin of safety. previously thought to exist in emergency 

core cooling systems? 

6 MR. COLVAR: No, it doesn't fall into the same 

7 category.  

SMR. FORD: Then the calculations which they present 

9 in Table I of IN-1387 are the magnitude of pressure drop 

10 across the core, do you agree that that is a reasonable 

calculation and that in terms of its suff'ciency as presump

12 tive evidence for a research project, that it is sufficient? 

13 MR . COLAMAR: 'ir. Ford, I have to admit I am 

14 momentarily oven-jhelmed by what the content of Table I says.  

15 I don't really think I can digest it. However, may I choose 

16 to answer it in a way that relies on my technical judgment 

17 and experience? 

18 bIRo FORD: If it is not too far out of your depth-

19 I'm not too clear on what you are saying. You are upset by 

20 the--- I shouldn't say that.i You are at ave with the table 

21 but you want to say something about it anyway? 

22 MR. COLMAR: I'm not upset or awed. I am somewhat 

23 overwhelmed by the significance of it and the figures in the 

24 table. I haven't had an opportunity to digest them.  

25 CHADU.N JUISCH: You have not seen it before?
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NR. iOLMAR: No.  

2 CHAIMWI JENSCH: You haven't seen the report before 

3 M1R. COL14AR: I have seen versions of the report.  

4 1 haven't seen this particular document, the finished product.  

5 1 have seen rough draft proposals. I don't recall the table.  

8 CHAIMNIAN JENSCH: I think the thing to do is, if 

7 you can't answer the question, let the interrogator go on to 

a another question.  

9 MR. COLMAR: Thank you.  

to CHUMIM&N JEhSCH: Thank you.  

11 M. ROIS14AN: Before we go on to another area, Mr.  

12 Colmar, I'm curious about -- and really, this question is for 

13 each member of the Staff who is here.  

14 In making your judgments in evaluating the perform

is ance of the emergency core cooling system for this plant, 

16 when you run across a question about whether a particular 

17 effect may cancel the margins of safety or whether you run 

is across something that indicates that a particular system will 

19 or will not work, do you take the approach that until it is 

20 established that the effect will cancel the margin of safety,.  

21 or until it is established that the particular mechanism that 

22 is supposed to work won't work, that you will assume that it 

.3 will work? 

MR. COLMAR: I'd like to answer that in the follow

25 ing way, for myself at least. If someone proposes a mechanism



to me, I have to factor that into iay over-all judgment which 

2 has to do with some reasonable mechanistic involvement in the 

3 problem. If someone suggested to me the basis of the moon 

4 might effect emergency core cooling, it is an absolutely 

5 remote possibility but not zero. But I wouldn't consider 

6 that really relevant mechanistically or responsible.  

7 So when someone proposes the possibility of an 

8 element, I have to factor that into my own personal technical 

9 background and judgment to see whether I think it has merit.  

10 M. ROISMAN: If the suggestion comes that there is 

it a mechanism that requires further investigation and it comes 

12 from Idaho Nuclear, Oak Ridge, Argone .ational Laboratories, 

13 Battelle Memorial or the Advisory Committee on Reactor Safe

14 guards, does that establish a certain presumptive validity 

V5 of the concern? It is not a question of whether you agree 

Is with the ultimate result because I take it most of the time 

17 it is how it is expressed, ts concerns. Does that establish 

18 in your mind a presumptive validity of the concern? 

19 14L. COLAR: I have -to say not necessarily.  

20 M-R. FORD: Are you able to indicate which of the 

21 concerns related to the emergency core cooling system in the 

22 area of your expertise, which, as I gather, is thermohydraulic 

23 effects and rod deformation, that are in the recent reports 

24 .of Oak Ridge and Idaho Nuclear, that you don't think raise 

S5 serious questions? If I may, I will pick off a couple of

3483F 7u3
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examples to give you an examnple. The Oak Ridge National Lab 

2 report 4635 indicating the problems of flou blockage from 

3 rod deformation and the tendency of the rods to swell at a 

4 point along the axial length of the rod.  

5 3R. COI1%AR: Can I answer that one directly? 

6 1R. ROISUAN: Yes.  

7 1-R. COIAR: What is the nature of the concern in 

8 4635 that you would like me to address myself to? 

9 M. NAIM4AN: 1r. Chairman, at this time the witnesse 

10 have indicated their certainly is an independent evaluation, 

11 made of all aspects of these reports, I am not quite certain 

12 that we are on proper ground here for having individual 

13 concerns on individual projects or individual reports coming 

14 in. We have had a compilation of all the expertise of the 

Is Atomic Energy Commission's Regulatory Staff in coming up 

18 with this criteria. By having individual concerns, I am 

i7 very certain -- individual points. They may not be minor.  

is I think we are going into areas where we can do nothing but 

i confuse the record.  
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MR.  

MR.  

test indicate 

be a fuel rod 

M4R.

COLMAR: Not the first few. There were two.  

FORD: Yes. FRF I and FRF 2, is that correct? 

COLMAR: Yes, sir. Just two.  

FORD: In your judgment, do the results of that 

the results of FRF 1, that there was observed to 

failure propagating mode? 

COLMAN: If you will tell me what you mean by

fuel rod failure propagating mode.

3485 

CHAIRMN JENSCH: Well, as I understand it, the 

gentleman is being interrogated basically as to how he accepts 

or rejects certain recommendations from nuclear consultants and 

he has dismissed Liedenfrost. As.I recall his statement, 

"The burden is on them to demonstrate its existence," and now 

the question is, 'Well, let's examine how you approach other 

matters," how he accepts or rejects, and we are trying to find 

out how this is related to the basic data behind emergency core 

cooling criteria as I understand it. And I think the witness 

so understands it and the objection is overruled.  

The witness may answer.  

MR. COLMAR: What question would you like me to 

answter? We are going to what specifically in 4635 would you 

like me to answer.  

YR. FORD: Yes. Are you familiar with the first 

fuel rod failure transient tests treated and reported in this 

document?
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I R. FORD: I can only refer you to the ORNL 4635 

2 study itself, which -

3 MR. COLMAR: Would you specifically identify 4635, 

4 what he means by a fuel failure propagating mode? 

5 MR. FORD: That's exactly what I am trying to do.  

6 They have referred to the fact that the irradiated rod, once 

7 it ruptured! the mechanical relationship between it and the 

8 adjacent rod determines its impingement in terms of ejecting 

9 hot fuel, that this in their judgment resulted in the fact 

10 that the rupture of one rod precipitated these mechanisms, 

11 the rupture of adjacent rods.  

2 M. COLY14R: What do you mean by, "these mechanisms,' 

13 the ejection of U02 from one rod impinging on another rod? 

14 TIs that what you mean? 

15 Pfo FORD: Let me refer to the Oak Ridge 4635 report 

16 page 38 -- page 28, rather. It says, '"The center rod con

17 tacted every other rod at some point with sufficient pressure 

g8 to cause metal deformation." That's one mechanism.  

19 MR. COL?4AR: Can I answer that directly? Can I 

20 answer that directly? 

21 MR o FORD: One. I just found the complete context 

22 for their argument here. Let me give it. Put it all down.  

P.3 Page 32 now. It says, "Calculations based on hoop 

94 stress show that the center rod should have ruptured several 

2S seconds before rod H. The pellets in the center irradiated
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rod were cracked into small pieces and the pieces may have 

settled inside the rod as the cladding swelled, thus making a 

somewhat concentrated heat source. The direct effect on rod H 

was probably the spilling out of UO2 chips that heated and 

caused local stress concentrations where the expanding cladding 

of rod H pressed against the U02 pieces.  

'".his form of fuel rod failure propagation would not 

occur in out-of-reactor fuel rod failure tests and apparently 

would not occur in the TRFAT experiments with unirradiated 

rods, since the unirradiated pellets remained intact." 

My question is whether you accept the analysis of 

their data they present here as indicating that there was 

observed in this test a fuel rod failure propagation mode? 

IS. COLMAR: There was not observed a fuel rod 

propagation mode. There was surmised a fuel rod propagation 

failure. Furthermore, I don't agree with the basis for the 

authors attempting to establish this. The hoop stress cnlcu

lation depends on a knowledge of the clad temperature. The 

authors don't knou what the clad temperatures are in the region 

of the failures.  

iR. FORD: Now in terms of the heating of this rod, 

do you know, in order to establish this, is it correct that 

since this was heated by fission heat, this was an in-pile 

test, do you have data on what the power distribution was in 

the rod that indicates that there would be somewhat different
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temperatures than the 1700 degree temperature maximum clad 

2 observed or reported by these authors,'

3 lf. COLMAR: I am not sure I understand the question 

4 But are you asking me whether I have some basis for indicating 

t hat the temperatures in question might be different than 

those measured? 

7 P610: Thah those assumed by the authors, yes.  

13 14R. COLMAR: The temperatures were not assumed by 

9. the authors. As far as I can judge, the temperatures that 

10 were used were the measured temperatures in the fuel bundle.  

11 The measured temperatures were restricted to two thermocouples 

12 Both thermocouples were well away from the regions In questioni 

number oheo 

14 Number two, these thermocouples were in a position 

15 where they had a potentially strong radiation component so 

16 that they might not be indicative of the conditions within 

17 the center of the bundle, which would be considerably hotter.  

MR. FORD: What temperature did these thermocouples 

19 indicate? 

20 R. COI24AP%: Approximately 1760 degrees.  

2 1MRo FOPM: No-, the reactor was run for, I believe, 

22 seventeen seconds as power, underwent fission seventeen 

23 seconds, is that correct? 

.4 M. COLMAR: it ran from five seconds to thirty 

2zi seconds, and I calculate 25 seconds.
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MR. FORD: I see. Now, is it possible to calculate 

from the time of .sionly known-power density of the rod? 

Is it possible to check whether in fact the thermocouples 

correctly or incorrectly give us an indication of what the 

temperature at the burst area was? 

MR. COLMAR: No, sir.  

May I add a comment to that last? May I amplify 

that? 

MR. FORD: I hope so.  

MR, COLMAR,: t The authors mention, and I am just 

lifting this somewhit out of context, but on page 34 at the 

bottow% that because of a large temperature gradient both along 

and round the tube--" the oxide thickness in this case varied 

but the point I am trying to establish is the authors acknoul-' 

edge large temperature gradients along the tube -xially.  

One of the thermocouples was a substantial differenc 

from the burst area. The authors also acknowledge a radial 

temperature gradient. The authors at no place in this report 

attempt to even estimate those gradients, nor do they attempt 

to estimate the effects of those gradients which I maintain 

are profound..  

MR. FORD: i see. Now can you show me in terms of 

this axial gradient, in terms of the power distribution at 

the rod, if we knew that the temperature was 1700 degrees at 

the thermocouple what is the maximum temperature that it could
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be at midpoint? 

1 oR. COLMAR: I don't know, 

3 HR. FORD: Let's get our order of magnitude clear.  

4 Is it clear to you that if the rod were 1700 degrees, and 

this is only a three-foot rdd, am I correct? 

. CODLR: That's correct.  

7 MR. FORD: Now what elevations are the two thermo

8 couples? 

SM. COLMAR: If you will give me a moment I will 

10 try to locate that. Let's see. One of the thermocouples ig=

11 I'd just have td make an estimate. On page 48. I don't have 

12 a fine enough scale. But i refer to page 48. That indicates 

13 thermocouple lodations were ell above the burst area, the 0 
14 rupture zone, and my judgment Is -- let me see. There is a 

1s number here, IX's about 19. A number here is about 24.  

16 Let's see. Five inches or thereabouts.  

17 I can't do it precisely° The grade is too large.  

AR. FORD: I see. So we are talking about thermo

19 couple locations that are, am I correct, are a matter of 

20 inches from the zone? 

21 MR. COLMAR: Oh. yes. Inches.  

22 R. FORD: Now, in terms of a normal reactor pot-wer 

23 density, what is the greatest difference in temperature you 

94 would expect over a space of a few inches? 

S 251 MR. COIAR: I have a disturbance on my right,
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I CHAIRMAN JENSCH: You are familiar with this? 

2 MR. LAUBEN: You asked a question about normal 

3 operation.  

4 CHAIRMAN JENSCR: Let's go back to the other gentle

5 man .  

6 MR. LAUBEN: Thate completely inapplicable.  

7 CHAMRMA" JENSCH.1 I am sorry if you feel that. the 

8 gentleman is so inept at this matter, but we will take his 

s word for the time being and .you may supplement it later, 

10 Go ahead, UMr Coliar.  

11 MR COLMAR: The question is what is a normal -

12 WHRMA JENSCH: Within three or four inches or 

13 something.  

14 MR. COLMAR: Within three or four inches what is 

15 the temperature variation? 

16 MR. FORD: Yes.  

17 MR. COLMA-R: I don't know, but I would say during 

18 normal operation it 's a trivial distance between points 

19 separatedabout ti.c inches apart.  
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0
MR. FORD: es. NMw is the axial cosine power curve 

as 1 understand used in the FLECHT tests the same as used in 

normal operation? 

MR. COLMR: Are we changing the subject? 

. KNIEL:0 Yes.  

.WR0 FORD: I am talking about rod teraperature and 

power and axial levels.  

MR. COLmR: sel, we are talking about TREAT, are we 

not, and the particular conditions of TREAT? 

MR. FORD: Yes. Now can you tell me in terms of the 

particular conditions Of TRMT if the axial power level repre

sented for the TREAT rod by a cosine curve? 

MR. COLMhR: I am sorry. I was distracted. Will 

you repeat that, pleaseo 

Mo FORD: Is the axial power level for the TREAT 

rods represented by a cosine curve? 

MR. COLMAR: I believe there is a cosine curve. I 

am not sure. It looks like a cosine.  

MD., FORD: it certainly does.  

MR COLMR: It looks like a peaked, sharp, slightly 

more sharp peaked fluxed distribution.  

MR. FORD: Yes° uow what is the maximum temperature 

difference that could occur between any three or four inches 

of this rod, given this sharp peak? 

MR. COLMIR: In the TREAT test?
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;2Bt2 MR. FORD: Yes,.  

aKR° C0LVR: I estimate that--well, let me say this.  

3 The authors have indicated at least 2 to 300 degrees and i 

4 don't think that they have considered--this is just a radial 

5 distribution and i think they talk of 2 to 300 degrees. i 

6 don't have -the specific point where they have mentioned that 

7 in here, but I can find it for you.  

8 MR. FORD: What is the axial difference, the dif

9 ference between the thermalcouple three or four inches higher 

10 than the spot of the rupture and the temperature at the rupture 

11.,CoLNAR: I have absolutely no way of knowing it.  

12 The authors don't either. They haven't reported it. i have 

13 no way of knowing that in TREAT.  

14 I 14, FORD: I see. But in terms of the axial dis

tribution, in terms of the cosine curve that defines axial 

16 potwer distribution, do you dispute the fact that we could only 

17 be talking about 2-or 300 degrees axial.difference, such that 

is even if the thermalcouple was not properly representative of 

19 the burst, "the temperature of the burst would still be around 

20 2,000 degrees, such that we are still talking data relevant 

21 to postulated loss of coolant accident conditions? 

22 o COL MAR: okay. Let me say this. That-

23 CHAIRMAN JENSCH: Do you agree? 

24 101. COW-\R: le is asking me to agree to a ntmber, 

25 i canIt agree to a specific number.
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G2Bt3 I MR. FORD: I am saying roughly.  

2 CHAIRfYAN JENSCH: How generally can you agree to it? 

3 MR COLMAR: Could you ask me that question once 

4 again, please? 

5 CHMIRDMN JENSCH : Reread the question, please.  

S (1e pending question is read by the reporter.) 
7 PAR COLUAR: Can I answer that question in two parts? 

8 CW.%IRKAN JENSCH: Sure.  

M...COLMR: You have asked me if I agree to the 

10 temperature distribution and you are asking me if it's relevant 

11 Would you ask me two questions? 

12 CHAIR. AN J NSCH: Do the best with it.  

13 R. COLMR: okay. T think that the temperatures in

14 volved are within the order of the kinds of things we are con

T5 corned with.  

15 And nm,7 the second question is-refresh me, please.  
17 Duz. FORD: 7hatls in answer to both questions.  

18 MR. COLWIR: okay.  

19 CIRM4AN JENSCH: Let me see. We are getting a 

20 little beyond our noon hour.  

21 But i think this is all coming back to this fact.  

22 ill you accept this type of data reflected in ORNL 4635 as 

23 something relevant to considerations of loss of coolant accident 

24 PTRo COLmR: Properly interpreted I think it' 0s 

25 Irelevant to loss of coolant accidents.
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G2Bt4 I CMIRDXMN JENSCHi: Right. Now to get back to the 

2 Liedenfrost, you dont ' think that the data given by idaho 

3 Nuclear is adequate for that, is that your idea? 

0 4 MR. COLFAR: There is no data given by xdaho Nuclear.  

5 :t's a supposition. I would call it a speculation and I don't 

6 think it has any validity in any physical event 1 have ever 

7 seen in terms of long range effects.  

8 CIoIRMX.AIN JENSCx: Have you asked for any further data 

9 from Idaho Nuclear to support their view? 

MR. COLVAR: i have asked for--y have had discussions 

1 with Idaho Nuclear and asked what they based it on and I haven' 

12 had any satisfaction.  

13 CHAIR N JENSCH: They have given you some data 

14 though, have they? 

15 HR0 COLDAR: No data. There is no such thing as 

16 data on the Liedenfrost migration0 

17 CHAIRpyXN JENSCH: I see.  

18 MR. FORD: Can you tell me on this business of the 

19 long-range migration would Liedenfrost contribute to radial 

20 flow in a significant way, even if it didn't involve long-range 

2 I migration? 

22 if simply from the hot bundle in the core its 

23 coolant just bounced away a few inches or simply migration oF a 

?.4 distance from thehot rod? 

0 25 MR. COLR: 1 don't see how Liedenfrost forces can
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G2Bt5 . cause fluid drop that you move beyond a millimeter or so.  

2 1MR. FORD: No'7 the question i asked you earlier, i 

3 don't believe we answered, was what time dimension is. i mean 

4 if it moves one millimeter per millisecoxid we are getting 

5 substantial differences, in the order of inches over a few 

6 seconds.  

7 MR. COLR. I donet understand this movement of 

8 one millimeter per second. My contention is that if-the 

9 droplet gets beyond a certain distance physically the 

00 Liedenfrost force vanishes.  

1 MR, FORD: yes. But in terms of the fact that as 

12 the droplet moves in its random fashion from area to the next 

'13 area, when it gets to the next area there is additional heat 0 
14 there to continue it in. its direction and in terms of the 

i5 natural selection involved here we have got the droplet 

16 migrating a good distanCe, 

17 VoR. COLMR: What is the question? 

18 CMIRMAN JENSCH: Wait -until he stops and then if 

19 you haven't heard a question you may ask. you just stopped 

20 him in the middle.  

21 MR COLVAR: i took that pause as the finishing of 

22 the statement.  

0 23 CHAIRMN JENSCmI: Very well.  

24 Proceed.  

25 MR o FORD: I was trying to follow questions through
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I on TREAT, and x think I will go back to that now.  

2 SO the thing is that the temperatures do we under
3 stand it not, that was at the burst rupture zone, that that 

4 temperature even though there is some question about its 

5 precise measurement, that it's still within a range that might 

6 be postulated for a loss of coolant accident? 

7 M. COLMA. Erne temperature level df the cladding? 

MR. FORD: At the rupture zone.  

9 . COLR: in the vicinity of the rupture zone is 

to of the same order of magnitude as those temperatures calculated 

in the loss of coolant accident' 

CMIRKd'N JENSCH: And therefore is of concern? 

I The temperature is of concern? 

14 M. o COLMR: The temperature s not of concern., 

i5 The consequences might be of concern but I don't see that the 

16 temperature per se is of concern.  

17 CmIR4AN JENSCI.-: It I s a cause and effect situation 

is you are distinguishing.  

19 MR. COLMAR: I should think i: very definitely am.  

20 Could I volunteer a comment on that to foll(w on? 

21 CA IRMN JENSCH: Sureo 

22 M. COLAR: See, this discussion follmied with 

23 regard to the hoop stress that was calculated by the authors 

24 of 4635.  

25 C.T IRVN JENSCH: We remember,
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G2Bt 7  D IR. COLMAR: TO suggest that one rod affected 

another because it was calculated to rupture at a certain time.  

3 The calculation of hoop stress is intimately predicated on -Fe 

4 knowledge of the temperature at the point ii question. And I 

5 maintain that this isn't kncw0 

6 CHAIRFAN JENSCx ThatIs why i was saying the 

7 temperature was importantp the clad temperature is important.  

8 M COLDRR: w1o. The ejection and the rupture is 

9 important.  
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I CHAIRMAN JENSCH: But you want to know the clad 

2 temperature anyway.  

3 MR. COLMAR: You need to know that, yes.  
4 CHAIRMAN JENSCH: It is important in order to get 

5 ejection, is that correct? 

6 MR. FORD: Yes. For a difference of 300 degrees in 
7 clad temperature what would be the different in hoop stress? 

8 MR. COLMAR: I don't know.  

9 MR. FORD: Now, if the difference in hoop stress 
10 for a 300-degree in clad temperature is absolutely trivial 
if then is it not correct that your objections of not knowing 

12 the right temperature would be an irrelevant objection? 

13 MR. CObJAR: First of all, I don't know where you 
14 quantify the 300 degrees. That's the minimum rate as 
15 reported by the authors. It may even be greater than that, 
16 Secondly, I had referred you to Figure 432 on 
17 page 51 of the author's report showing that the ultimate 

18 strength of the clad is dropping sharply with only slight 

19 increases in temperature of the clad.  

20 CHAIRMAN JENSCH: Now, let's go back to the 

21 question. Assume the premise of the 30 0-degree difference, 

22 Then will you ask the question? Do you have the question? 

23 MR. COLMAR: Let me answer the question. Would a 
24 3 00-degree difference be trivial in this consideration? 

25 CHAIRMAN JENSCH: Yes.

3499
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MR,. COLMAR: I maintain absolutely not. It would 
2 be of the utmost importance.  

3 MR. FORD: Let's quantify that. Would you please 

.4 quantify the utmost importance, and with your quantification 

5 then clearly show that the difference in hoop strees as a 

6 result of the mismeasurement is clearly what is responsible 

7 here from their thesis.  

8 MR. COLMAR: On page 51, taking several points at 

9 random, the temperature of the clad at 23 seconds is in the 

10 order of 1600 degrees. At 29 seconds -- let me take 28 

11 seconds -- it's something like 1760.  

I think we have what, 160 degrees? The ultimate 

33 strength -- let's see now. The pressure required to burst 

1 4 goes from 350 to something like 180. I would say in an order 
i5 of magnitude discussion here there is a slight change in 

16 temperature and the pressure of burst is dropped by a factor 

17 of two.  

18 MR. FORD: I see. Now I'm talking about is there 

19 calculation of hoop stress? When you refer to their calcula

20 tion of hoop stress what quantity of hoop stress are you 

V assuming that they have calculated? 

22 MR. BRIGGS: Could we just hold this a minute, I'd 

23 like to get straightened out a little bit, It seems to me 

24 that we are talking different things. As I understand it, 

25 you are asking how does the calculation of hoop stress depend
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1 upon the temperature, is that right? And, as I understand it 

2 you are saying that the strength of the material depends upon 

3 temperature. Now, maybe we can agree that the hoop stress 

4 calculation doesn't depend upon temperature, but whether the 

5 material bursts depends upon the strength of the material 

6 which depends upon the temperature. Is that the point? 

7 MR. COLINARt I guess that is the point, because you 

8 see what we are really addressing, as I understand it, is 

9 the question of the fuel failure propagation that was 

10 presumed to occur.  

11 MR. BRIGGS: Yes.  

12 MR. COLMAR: The presumption was based on the fact 

13 that one of the tubes ruptured before another one, in a 

14 matter of seconds.  

15 MR. BRIGGS: Is there much question about the 

16 calculation of the hoop stress that was made? 

17 MR. COLMAR: I am not sure I can answer it. I am 

18 not really familiar with the way they calculate the hoop 

19 stress.  

20 MR. BRIGGS: Well, suppose you agreed on the 

21 calculation of the hoop stress. What would the further point 

22 be that you were making? 

23~ MR. COLMAR: Well, the point I am making is that 1 

24 don't know how the authors could calculate what was 

25 happening to the rod in the area where it burst, since they
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25

correct?

MR. COLMAR: 

MR. BRIGGS: 

the strength? 

MR. COLMAR: 

MR. BRIGGS: 

affects the burst, is 

MR. COLMAR: 

MR. BRIGGS:

O.K.  

But the point was that it would affect 

Yes.  

Rather than the hoop stress, and that 

that the idea? 

Right.  

Is that what you were inquiring about,

Mr. Ford? 

MR. FORD: Well, I think the clarification that you 

obtained from the witness indicates clearly that the original 

arguaent which he put forward in criticism of the analysis 

here of propagating fuel element were based on the fact that 

he claimed they calculated the wrong hoop stress.  

MR. KARP:AN: Mr. Chairman, no characterizations, 

please.  

CHAIRMAN JENSCH: Don't interrupt him, please, 

Don't interrupt him,

had an uncertainty in the temperature and that would affect 

the point at which it burst.  

MR. BRIGGS: Wouldn't that affect the hoop stress 

necessarily? 

MR. COLMAR: O.K.  

CHAIRMAN JENSCH: By that do you mean that that is
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I MR. KARMAN: I am not.  

2 MR. BRIGGS: Just a minute. I appreciate that. But 

I am familiar with the fact sometimes that when people say 

4 stress they mean strength and there is a considerable 

5 difference between the two. So I think one ought to look at 

6 that a little bit in questions that he asks.  

7 MR. FORD: My understanding of the relationship of 

8 the ultimate strength of the cladding, its amount of 

9 deformation based on ductility and it changes at different 

10 temperatures, changes in wall thickness and so forth, my 

11 understanding of this is such that I expect over very wide 

12 variations in temperature to have the change in the ultimate 

13 strength of the cladding, and since we are below, I think, 1 

14 the point at which the zircalloy cladding becomes particularly 

15 ductile is above 2100 or 2200 degrees I think we are in a 

16 range in which it is my presumption that the ductility is 

17 changing and that the strength of the cladding isn't 

1s changing very much over the range in which we are concerned 

19 with.  

20 MR. BRIGGS: Yes. i think that is a presumption 

21 worth asking about.  

22 Were you quoting something about the effect of 

23 temperature on the strength of the material? 

24 MR. COLIJUAR: Well, to be more specific what I was 

25 referring to is the author's calculation of what pressure

GBm5 3503



I he estimated would be required to burst the cladding.  

2 Now, it would appear to me that in order for him 

3 to establish that pressure he would have to know what 

4 temperatures cladding is at, and to the extent that he is 

5 uncertain about that that would be the extent to which that 

6 pressure would be uncertain.  

7 MR. BRIGGS: What were the numbers that he gave? 

8 MR. COLMAR: i refer to this curve showing the 

9 pressure at burst as a function of the clad temperature.  

10 was reading it as a function of time.  

ii CHAIRMAN JENSCH: What is the curve? What page is 

12 it on? 

13 MR. COLMAR: It's on page 51 and there is a 0 
14 composite curve.  

i5 CIIAIMWAN JPNSCH: Can we have the other copy from 

16 the Staff, please? Just let us have that. Thank you.  

17 MR. COLDMR: My reference is to curve noted as 

i8 LH, L and H or LI, being the clad temperature of rods L and 

19 H., And in the upper part of curve there is a pressure to 

20 ultime, which is dropping sharply with time. The temperature 

21 is rising slowly with time.  

22 MR. BRIGGS: Possibly this would be a good time to 

23 recess for lunch and maybe you people could lookaat these 

;24 curves and resume the discussion after lunch.  

S25j MR. FORD: I might make one coment, that would 

jl
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I perhaps help our study of the curve, namely, that the calcu

2 lations that I believe the author is doing is not trying to 

3 calculate -- he is trying to predict rupture temperature from 

4 conditions of hoop stress and that the point Mr. Colmar was 

5 making concerned calculations going the other way around.  

6 MR. BRIGGS: Well, maybe you could look at it, both 

7 of you, during lunch period and we could straighten it out 

a after lunch, if that is necessary.  

CHAIRMAN JENSCH: At this time before we recess do 

10 I understand we are planning to complete the corss-examination 

11 of the Staff today? 

12 MR. FORD: That's correcto 

13 CHAIRMAN JENSCH: You better bring some lunch.  

14 MR. FORD: That's right.  

is MR. TROSTEN: Mr. Chairman, there is also a matter 

16 of a discussion I believe Mr. Roisman and I will be 

17 prepared to discuss this afternoon in the matter of the 

18 introduction into evidence of certain documents which Mr.  

19 Roisman has.  

20 CHAIRMAN JENSCH: If we don't reach that today is 

21 that something that could be taken up tomorrow? I am 

22 thinking of the availability of the witnesses.  

23 MR. TROSTEN: Well, I would hope we could reach it 

24 at the end of the day, if that will be all right, sir.  

25 CHAIRMAN JENSCH: I hope so, too. If we can we
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I 
will.  e2 

2 At this time let us recess to reconvene in this 
3 room this afternoon at two o'clock.  

4 (Lunch recess.) 

5 

6 

7 

A AFTERNOON SESSION 

9 

CHAIRMAN JENSCH: Please come to order.  
10 1 

MR. BRIGGS: It seems to me that before lunch there 
11 

was some question about whether Mr. Ford and the witness were 
12 

both talking about stress or both talking about strength or 
13 
14 one about stress and the other about strength. Maybe we can 
4 

15 just proceed from there 
MR. FORD: Yes. I took the opportunity on the 

16 
luncheon break to talk to one of the authors of ORNL-4635 

17 

and he gave me information with which to proceed.  18 

My question is to Mr. Colmar; is it correct that 
19 

as stated on page 19 that the peak linear power heat rating 
20 

for the irradiation was 15.2 kilowatts per foot, and the 
21 

end peak to average ratio was approximately 1.15.  
22 

23 

24 

* 25
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.bM. FORD: Is that correct, Sir? 

MR, COLMNR: ,.at's w1hat it says in the report.  

MR. FORD; Do you have any infromation to refute that 

MR. CO.A1R: The way I understand it, the center rod 

was placed in -irradiated capsule in another experiment. is 

that what you mean? 

im'R . FOD: f. question simply regarcds i-Ahether or not 

the peak to average power density for the test rods was 1,15.  

.t. COTazR: Do you mean the test rods daring the 

treatment FRF ' experiment? 

k1 FORD: Yes, that's w-hat the document is dis

cussing.  

M. COLDMR: No, I don't think it is. is that what 

it is saying? It says the center rod was irradiated in 

another test, ORNL-58-2 unde-r those conditions; isn't that 

correct? unless x am mistaken, that is what it says. a y I 

read that? 

M.R FORD: You are correct, that this rod was 

inserted into a special reactor for -the purposes of irradiation 

Is it correct that after that was done, the irradiate 

rod that we have has a peak to average ratio for the powe: 

heating, and was 1.15? 

MR, COneR: .x don't really know how to answer that.  

I interpret this to mean if had a peak to average 1.15. When 

it was irradiated it was-
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H!Wt2 I MR, FORD: Isn't it the case that the rod doesn't 

2 dange its power density when it is moved from place to place? 

3 MR oLmAR i . am advised that it does change.  

4 MR. FORD: I refer you to the curve that iir. Moore 

5 gave us the other dayo which is the axial cosine poker heating 

6 distribution curve for the FLECHT tests. rt indicates that 

7 the mid area0 the mid center of the rod, that its power genera

a tiong heat generation rate was 1.6 times the mean; is that 

S correct? You referred to the FLECHT test earlier. I presume 

10 you are familiar with tihe ax:ial power distribution of the 

FLEClHT test., 

P M. COLUR: -I'm not real familiar, but 3 will 

13 accept that.  

14 mR. FORD: Are you familiar with the analysis which 

15 Y. Moore gave us , namely that there is an axial cosine 

16 heat generation distribution curve, and therefore there is an 

17 axial cosine temperature distribution curve, exactly pro

18 pcrtional to the former? 

19 Bm. COLAR: _ am not familiar with D-. Moore's 

20 analysis, i don't thinkc x ,as here.  

21 MR. FORD: Are you: familiar that this is a standard 

22 relationship between the linear power relationship, the peak 0 
23 linear power relationship along the rod between the hot spot 
24 in the middle and someghat cooler areas inthe end? 

0 25 IM. COLMAR: Itm sorry. Could you rephrase the
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I question? 

2 CHAIRMAN JENSCH: Let me ask. If you weren't here 

3 for W. more's testimony, do you accept the premise as a 

4 basis for the question? 

5 M. COLMAR: Yes.  

6 MR, FORD-* For the rods in the tests. at Oak Ridge, 
7 if they have a peak to average of only 1.15 as opposed to 6, 

8 is it correct that--and they are only three-foot rods. is it 

9 correct that-

go CHAIRMAN JENSCH: You have to listen to the qaestion.  
You can'It be interrupted with conversations from W. Nortak.  

12 Will you go ahead, please.  

3 MR. FORD: Is it correct that given the peak to 

14 average ratio for the pa2er heating rate of lo!5, is it correct 

is that, therefore, for this three-foot rod, that within any 

16 three or four inches the temperature ought to be the same? 

17 The only factor possibly influencing the local temperature is 
to the presence of an ejected piece of urcanium fuel which would 

19 cause a local increase? 

20 M. COLmR: I think if I understand the question, 

21 I'd have to say no.  

22 M aR FORD: I don't .think we can find any conmon 

23 ground in terms of basic understanding of axial temperature 

?4 distributions. So -this line of questioning on the TREAT tests 

25 is completed.
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HIW4 1 could you tell me, fr Colmare whether to your 

2 knowledge in the published literature the analysis-

3 CMMIi'Riq JENSCH. Excuse me. There is no smoking 

0 4 in -the room.  

5 Proceed.  

6 M.R FORD: --- whether the dismissal of fLow blockage 
7 is a potentially serious source mechanism for radial flw that 

8 has been generally acknowledged? 

9 IM. COLiAR: i donIt know if it has been generally 

10 acknayledged. I 'have reviewed some of the data that pertains :: to flow blockage. Dn my own. judgman' i donIt see a problem 

12 for the conditions that are calculated for the reactor. I 

13 don't knov how general it is, but Oak _qidge researchers have 

14 indicated the kinds of blockage that they have observed and 

15 also appear not to be a problem.  

16 Is Mr. R. D. Waddell, Jr., a member of the group in 

17 the Metals and Ceramics DiviSion of the Oak Ridge mtional 

18 Laboratory that is performing studies of cladding deformation 

19 during loss of coolant accident? 

20 r ,. COLR: I don't know what group he is a member 

21 o f, but 3 tfiin he has done some studies.  

22 iMR FORD:r am referring to his article on, 0 3 masurement of Light-water-.Reacto coolant and channel 

24 Reduction rising from cladding Deformation During A Loss of 
25 coolant Accident,, published in Nuclear aechnology, August,
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1 1971. The statement on Page 501 I refer to,, I am wondering 

2 whether you heard such sentiments coming from Oak Ridge.  

3 The statement iso and I quote: "it would be 

4 presumptuous at this time to predict what level of coolant 

5 area reduction could be tolerated in a loss of coolant accident 

6 m. COLDmR: what page is that? 

7 M.R FORD: 501.  

8 M cOLmAR: what is the question you want me. to 

S answer? 

10 PM, FORD: The question was whether you were familiar 

11I with such views as originating in the oak Ridge fuel rod 

12 failure research project? 

13 A COLM R., Nor but I ain familiar with the fact 

14 that they have said repeatedly what is contained in the 

is sentence iumediately follcwing, %hich says, "however, it is 

18 felt that blockages of 65 per cent, perhaps greater, could 

17 be handled by the emergency core cooling system., 

i8 Dm. O.RD: That is a possibility which they discuss,, 

19 The question is whether r not they think that possibility has 

20 been confirmed or. denied.  

21 Further, are you familiar with the work of D 

22 P. L. Rittenhouse of the Oak Ridge -ational Laboratory? 

23 TR. COIMR: I'm familiar With some of his work, yes.  

25
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1 MR. FORD: As I understand it, he seems to be the 

2 over-all director of the project; is that correct? 

3 MR. COLMAR: I don't know. As I understand it, 

4 that is probably the case.  

5 MR. FORD: I see. You have cited the FLECHT tests 

6 and indicating that substantial blockages can be overcome; 

7 is that correct? 

8 MR. COLMAR: Yes.  

9 MR. FORD: Are you aware of the analysis of the 

10 FLECHT test results that Mr. Rittenhouse has presented in 

2! his report, ORNL-TM-3188, entitled, "Progress in zircalloy 

12 cladding failure mode research."? 

173 MR. COLMAR: Let's see if I have it. Do we have a 

14 copy of it? 

I5 MR. FORD: I have the statement that I am interested 

16 in. My question is, are you aware of the criticism of the 

17 FLECHT tests that Mr. Rittenhouse made when he said -- he is 

18 referring to the increase in heat transfer effectiveness 

19 found after the insertion of blockage plates in the FLECHT 

20 test array. He said, "Much the same thing ias observed by 

21 Idaho Nuclear Corporation in smaller scale experiments, in 

22 effect is explained in terms of the atomization of the 
23 coolant as it is forced through the openings and the blockage 

24 plate. Real blockages, however, will probably not provide 

25 the simple uniform orifice configuration that gives rise



to this mechanism, coolant atomization from improved coolant.  

Also it seems likely that in a reactor coolant, coolant 

will bypass the blockage zones instead of being forced 

4 through them." 

MR. COLMAR: What page? 

6 MRo FORD: That is on page 24 to 25.  

7 MR. COLMAR: I am familiar with it.  

6 CHAIRMAN JENSCH: You are not familiar with it? 

MR. COLMAR: I am familiar with it.  

10 MR. FORD: Are you aware of the fact that he has 

11 expressed this criticism of FLECHT? 

12 MR. COLMAR: To this extent.  

13 MR. FORD: Do you believe that real blockages will 

14 provide simple uniform orifice configurations that give rise 

15 to a mechanism of increased heat transfer? 

16 MR. COLMAR: W hen you ask those compound questions, 

17 I find it a little harder to answer. The real blockages 

18 will not be of orifice type restrictions. Innot sure of.  

19 the latter part of that question.  

20 MR. FORD: Will real blockages give rise to 

21 increased heat transfer coefficients? 

22 MR. COLMAR: To the extent that I have seen, I 

23 would say yes.  

4 MR. FORD: Can you tell me what real blockages 

25 that you have seen have been accompanied by heat transfer
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coefficient increases? 

2 MR. COLMAR: There have been simulations of real 

3 blockage by Peter Davis of Idaho Nuclear in his presentation 

4 at one of the ANL meetings recently.  

5 MR. FORD: Isn't it correct that in the reference 

6 you have in front of you, the small-scale experiments 

7 performed by Idaho Nuclear, which had these unreal blockage 

8 plates, isn't it correct from Reference 42 that Mr.  

9 Rittenhouse was including the work of Mr. Davis in the unreal 

10 situation? 

MR. COLMAR: He must have been including it in his 

12 evaluation.  

13 MR. FORD: Do you contend that in Mr. Davis' work, 

14 he did not use some artificial way of simulating blockage 

15 that indeed he Simply heated up pressurized rods and let 

16 them rupture and had the real resistance from the rupture 

17 and the force influencing the coolant flow? 

18 MR. COLMAR: I'm lost. Will you let me have the 

19 question again.  

20 MR. FORD: Would the reporter reread the question, 

21 please, 

22 (The last question was read by the reporter.) 

23 MR. COLMAR: No, I don't contend that.  

94 MR. FORD: In the August 1971 issue of NUCLEAR 

I 25 TECHNOLOGY that we referenced earlier on page 533, there is



a picture of the heater simulated fuel rods that Mr. Davis 

2 used. Is it clear from that that he is using some kind of 

3 sleeves and plate blockages? 

MR. COLMAR: it is not clear from page 533, because 

it doesn't look like the right page.  

6 MR. FORD: 553.  

7 MR. COLM4AR: He is using artificial blockage.  

8 MR. FORD: Thank you.  

9 Can you set forth any example of tests with non

10 i rtificial blockage that was accompanied by an increase in 

11 :heat transfer coefficients? 

12 MR. COLMAR: No.  

13 MR. FORD: Further, let us discuss the calculational 

14 models which have indicated that 50 or 60 per cent rod 

15 swelling would not be detrimental to emergency cooling.  

1i Can you set forth any calculational models which you believe 

17 represent a clear indication clad swelling will not 

18 have a detrimental effect on emergency core cooling? 

19 MR. COLMAR: I'm not familiar with the models, 

20 but I understand that BMI did some calculations indicating 

21 that these are analytical l1odeling and calculations showing 

22 that blockages up to approximately 90 per cent of the full 

23 channel was not emptied adequate cooling.  

24 MR. FORD: Do I take it you are referring to the 

25 report BMI-1881, an evaluation of the applicability of
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I existing data and the analytical description of the nuclear 

2 reactor accident that presents the calculations of W.A.  

Carbiener and Ritzman? 

4MR. COLMAR: No.  

5 MR. FORD: You referred to BMI calculations. As 

6 far as I know, these are the BMI calculations on the subject.  

Are you referring to others? 

MR. COLMAR: Well, they may be the same calcula

tions. I happen to be referring to the comments made in 

10 BMI-1917, on page 48, where it says: "The results showed 

little effect on either flow or temperature in the 62 per 

cent case, adequate cooling for the 90 per cent case, and 

end V3 inadequate cooling for the 95 per cent case." 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

* 25
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jMR. FORD: I presume that he is referring there, 

2 since they have only performed these calculations once to 

3 DMI-1881; is that correct? 

4 MR. COLMAR: Is that correct, that you presume 

5 that? 

6 MR. FORD: Yes.  

MR. COLMAR: i don't 3ow what the other report is.  

8 I'm sorry. I don't really know how to answerthato 

9 MR. FORD: Because the result you give is exactly 

10 the same as!Ssi.  

MR. COLMAR:. I .assumed they are the same.  

197 MR. FORD: My question is, in the primary source, 

13 1881, Mr. Carbiener and Mr. Ritzman clearly characterized 

14 the results as preliminary and in the -- there is great 

15 uncertainty as to how you mathematically represent and 

16 simulate the flow resistance; is that correct? 

17 MR. COLMAR: I don't know.  

18 MR. FORD: In the BMI-1917 document you handed us, 
19 what page are you referring to? 

MR. COLMAR: I think it was 48. It has a paper 

20 clip on it, 
21 

22 MR. KARMAN: Could we have one of them, Mr.  

23 Chairman? 

24 CHAIRMAN JENSCH: There is only one of its kind.  

25 MR. KARMAN: I thought we had two. I'm sorry.

. HWml
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1 MR. FORD: Is it correct that the statement that 

2 you read on page 48, the footnote given is BMI-1881? You 

3 can check that.  

4 MR. KAVIAN: Let him take a look at it.  

5 MR. CO14AR: I would say the answer is yes.  

6 MR. FORD: Are you familiar with the problem they 

7 have in estimating or in mathematically simulating the flow 

a resistance from the blockage? 

9 MR. COLMAR: No, I'm not familiar with the problem.  

10 MR. FORD: I believe your main reference on 

11 analytical treatment of the subject was the BMI study. Can 

12 you tell me, are there any other analytical approaches to 

0 the question of flow blockage effects on emergency core 

14 cooling system effectiveness? 

i5 MR. COLMAR: I think the Westinghouse people did 

16 what I would call a similar -- made a similar attempt to 

17 calculate the effective blockage.  

18 MR. FORD: Did their attempts to calculate the 

19 effective blockage subject to the same uncertainty in the 

20 mathematical representation, the resistance of the blockage 

21 as was the calculations referred to by BMI? 

22 MR. COWIAR: I'm not sure I can answer that. The 

23 different codes were used and I really don't know the 

24 contents of the different codes.  

MR. FORD: Can you tell us what Westinghouse
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1 document you are referring to? 

2 MR. COLMAR: It is proprietary document.  

3 MR. FORD: The number, please.  

4 MR. COLMAR: WCAP-7495-L, Volume 2 of 2.  

5 MR. FORD: Page, please.  

6 MR. COLMAR: What? 

7 MR. FORD: The pages that the calculations occur on.  

MR. COLMAR: Just offhand, it appears from page 1.0 
9 to 16, inclusive. There may be more, I think that's the 

10 heart of it.  

I MR. FORD: I realize this is a proprietary document 

12 and I don't intend to: ask any questions that relate to what 

13 is said here, I simply ask you whether on the pages that 

14 you refer to 

5 MR. TROSTEN: Wait, 

16 MR. FORD: Let me tell you what I am going to ask.  

17 MR. TROSTEN: May we have a brief recess? 

I8 CHAIRMAN JENSCH: Yes.  

19 (Conference held,) 

20 MR. FORD: The fortunes of industry require us to 
2t1 have, I think, a one-minute in camera session at some point 

22 to ask a simple question about the material on this page.  

23 1 think I will defer my question to that, if it is possible.  

24 CHAIPJAN JENSCH: We will work out something during 

25 the day on that.
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MR. FORD: Can you tell me, Mr. Colmar, are you 

2 personally responsible for determining, for Indian Point 

3 Plant No. 2, whether flow blockage effects during loss of 

p 4 coolant accident would impede emergency core cooling system 

5 performance? 

6 MR. COLMAR: I think I would have to say no.  

7 MR. FORD: Do you: know who on the Staff performed 

8 the analysis of whether or not flow blockage effects during 

9 the loss ofi coolant accident would cancel the margin of 

10 safety in emergency core cooling system operations? 

*8 MR. COLUMR: My feeling is that it is approached 

12 on a generic basis rather than specifically. Then the 

13 results of the generic judgment may be inferred.  I 
14 MR. FORD: It is a kind of team effort, is this 

correct? 

MR. COLMAR: Several people, yes.  

17 MR. FORD: Were you personally a member of that 

team? 

19 MR. COLMAR: I can't think of a team per se.  

20 MR. FORD: Group set collection 

21 MR. COLMAR: Let me put it this way: I have made 

22 technical judgments. I think my technical judgments on this 

23 may be incorporated in some form in the Indian Point analysis.  

24 MR. FORD: Do you serve in this loosely defined 

25 team or organization, in the same relationship to that team
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1 as you do to this group of people today, namely, that you are 

2 the expert on flow blockage effects and loss of coolant 

3 accident? 

4 MR. COLMAR: I don't know if I could characterize 

5 myself as an expert. I don't know what you mean by expert.  

6S MR. FORD: Simply in terms of comparative 

7 familiarity with the'subject of flow blockage. Is the primary 

8 responsibility for studying the Indian Point plant in this 

9 regard and the primary responsibility for presenting the 

10 Staff's evaluation yours? 

MR. COWAR: I think I would have to say no.  

12 MR. APR4AN: Mr. Chairman, I believe that we are 

1 3 now delving into the inner workings of the Atomic Energy 

14 Conission. Again, we are getting to probing the day-by-day 

Is procedures, which the Regulatory Staff has.  

16 CIRAIRMAN JENSCH: I think the question is, who is 

17 representative on that group and is able to answer the 

18 question of flow blockage.  

19 MR. NOVAK: If the question is asked we will 

20 attempt to answer it, sir.  

21 MR. KARMAN: There is no question.  

22 CHAIRMAN JENSCH: He is the -

23 MR. ROISMAN: Our difficulty is in trying to find 

24 out whether there is anybody over there that is accepting 

25 responsibility for this evaluation.



HWm6
3522 

MR. KARMAN: The Atomic Energy Commission accepts 
2 the responsibility. We have the criteria.  

3 MR. ROISMAN: But the Atomic Energy Commission is 
4 not a party to the proceeding.  

MR. KARMAN: The Regulatory Staff of the Atomic 

6 Energey Commission is a party to the proceeding.  

7 MR. ROISMAN: We are trying to find out, one, who 

actually conducted the review of this plant with regard to 

the matters in the question. Two, we don't want to have 
any proposed findings of fact by the Staff and it is said 

that Colmar said that, but he isn't the big guy. The big 

92 guy is Jones.  

13 CHAIRMAN JENSCH: Well, if he answers here today, 

14 we will assume he has the responsibility for the statements 

he makes.  

16 MR. ROISMAUkN: So the Staff will be bound by these 

17 statements as far as his expertise is concerned. If he 

1 answers the question, he represents that he has the expertise 

1.4 to ansWer.  

20 CHAIRMAN JENSCH: He has the responsibility for 

21 the statements that he makes,whether he knows what he is 

22 talking about or not. Expertise or layman.  

23 MR. ROISMAN: Thank you, Mr. Chairman.  

94 CHAIRMAN JENSCH: Proceed.  

25 MR. FORD: Mr. Colmar, am I correct that you have
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I at this point provided us with all of the analytical works, 
2 references to all of the analytical work on the subject of 

3 flow blockage effects and all of the experimental work which 

4 purportedly supports your position that flow blockage ffects 

5 may be dismissed? 

6 MR. CO4AR: I have presented 'to you all of the 

analytical models that I am aware of and all of the 

8 experimental information that I am aware of, but I haven't 

9 presented to you some details on the judgments of people 

10 like Rittenhoase or Waddell, and so on, where they have 

expkested judgments about the effects of the blockage that 

12 we anticipate.  

13 MR. FORD: Do you contend that there are additional 

14 statements that Mr. Waddell has made that constitute a 

15 retraction of the statement which he has quoted as making in 

16 his article of August 1971, that, "It would be presumptuous 

07 at this time to predict what level of coolant area reduction 

1.8 could be tolerated in the LOCA"? 

19 MR. COLMAR- The answer is no.  

20 MR. FORD: Mr. Colmar, have you had the opportunity 

to study during our break the IN-1387, Table 1, that 

22 presents the Idaho Nuclear calculations upon which they base 

23 their contention that steam expansion during a loss of 

24 coolant accident would create significant enough radial flow 

25 to cancel the margin of safety involved in emergency core

HWm7
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I cooling system operation? 

2 MR. COLMAR: It seems we have gone back to some 

3 other subject. We are leaving blockage? 

4 MR. FORD: We have completed our discussion of flow 

5 blockage. We are turning to the other outstanding mechanism 

6 for radial flow, namely, steam expansion, 

7 I recall our earlier discussion in which the materia 

S and the paper was not familiar to you. I believe at that 

time it was indicated that you were going to take a look at 

10 it. I am asking you now whether you can discuss that.  

11 MR. COLMAR: I was not under the impression that I 

end 22 wasn't to look it.  
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liBtl I MR. FORD: I will make my request now. could you 

2 please look at that so that during future breaks later on 

3 this afternoon wve can come back and settle the question. At 

4 least in terms of our interrogation of the staff of whether 

5 o3 not they have evidence that refutes the Idaho Nuclear 

6 analysis there.  

7 MR, COLUR is there a question? 

SM. ROISmaBN: Yes, whether you will look at it.  

9 M FORD: I'd lice to return to mr, Novak ncw if he 

do is prepared.  

SmP KARmN- Fo. what? 

2 14M. FORD: well, he is reading, Id just like to 

13 get his attention, if I could.  

14 I'd like to discuss some of the more general issues 

15 involved in the use of mathematical models of safety system 

16 operation. i believe that you indicated earlier that such 

17 models could be used to fill small gaps in experimental data.  

Be is that one function of the model, one capability of the 

19 models? 

20 MR NQVAK: I would answer the question by saying 

21 that those are not my exact words, but is it necessary to 

22 answer that question? 

2-3 mR. FOrD: Can you tell me, let me have you put it 

?4 in your exact words, what is the relationship of mathematical 

25 models to filling of gaps in experimental data? I mean, for
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liBt2 example2 one obvious use of the mathematical models is for 

0 2 situations when full test realism is clearly too haxardous.  

3 Now what i am asking for is do the models have other 

4 capabilities in terms of spanning Saps in data when the 

5 acquisition of engineering knowledge is unhappily delayed? 

6 % NOVAK: The model or code. when used with assumip

7 tions can compensate for the absence of certain experimental 

8 data.  

Sm. FORD. Now the question that K am concerned with 

10 is what kind of gap can the model stand? is it clear to you, 

11 -that the mathematical models cannot be used reliably to stand 

12 large gaps in engineering knc.wledge owing to the very great 

13 uncertainties that accumulate in long and unverified chains 

14 of inference? 

is MR. NOVAKA. Your question has a certain amount of 

16 qualitativenesso You are defining large and small. i don't 

17 know that we agree on what a large gap is and what a small 

is gap is.  

19 m ron: well, give us your definition and answer 

0 i in terms of your own semanticso 

21 1 Xi NOK: I think that is an eXample that we are 

22 all familiar withi, is the difficulty in calculating accumulator 

.3 flow during the blewdown in a model that is based on therno

24 dynamic equilibrium? Now this is a fact. The analysisl 

0 25 though. can you get around that fact by making a conservative
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IlBt3 1 assumption, and that is part of our job and we treated it 

2 accordingly.  

3 M. FORD: Is it possible that, you know, when you 

4 put together an analysis of an accident situation with a 

5 variety of models, this model has a certain gap in knowledge 

6 or basic understanding, it fills it with a certain simplifica

7 tion, and the next model is used, it makes similar simplifica

a tions forced, say, just by the complexity of the mathematics 

9 or the difficulty in programming this thing so it can be corn

10 puted on the machine, and then another model has similar areas 

of uncertainty. can you 'ell me without a large body of 

P experimental knowledge to test this overall product with, can 

13 you tell me how can we be assured that the end results of our 

14 model building and assembling of calculations on calculations, 

15 how can we be assured that we haven't simply accumulated an 

16 incredible uncertainty at the end because of the length of the 

17 tenuous chain of inferences that we rely on? 

1 FVR. NOVAK: The question started out is it possible.  

19 The answer is that when we do our analyses of a variety of 

20 codes we spend many hours reviewing the inputs and the outputs 

21 and all of the assumptions that go into these codes, and we are 

22 always alert to the fact that there is a feedback, an area of 

23 feedback. To my knowledge this comes out of our revitv.  

24 if we cover it i would say it's correct, we have not 

25 found any. otnere are none nouw that i knowi of.
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IlBt4 M .o FORD: NoW I am aware, of course, of the fact 

0 2 that if you knew there was an error in the model, a chain of 

inference that turned out on later inspection to be parti

0 4 cularly untenuous, that obviously you would make a modifica

5 tion in the model. But what I am asking is whether in terms 

6 of simply the state of the art at the moment, whether we know 

7 enough about all of the different areas to say, "Well, for 

8 these complicated models we have gone into a large fund of 

9 experimental data, such that the models really represent the 

10 benefit of a close relationship with experimental data, or are 
1 we in a situation in which we have models and we can't ask 

12 questions ab6ut them because the experimental data isn't there 

13 that gives rise to the questions? 

14 Mo NOVAK: he answer to your question, as 1 view 

15 it, is that these codes permit one to make critical examina

16 tions of it, both witi formulation of the equations that are 

17 eventually prograimaed, the required input, the output and the 

is sensitivity, and this is a process that we do on a daily basis 

19 in effect. And there are experiments that go along with -this 

20 kind of a review, and it is not a big black box. i think the 

21 confidence that we have in using a sequence of codes is based 

22 on the number of years of review of these codes and the 

0~23 experimen'ts that have been performed in the field.  

24 £'.iRM FORD: I think the perhaps more familiar 

25 terminology for the problem that 1 am discussing, the
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I terminology that would be more familiar to you, is the dif

2 ference between separate effects and integral effects testing.  

3 can you tell me if the experimental confirmation of 

the models used to analyze this Tndian point 2 Niuclear Power 

plant, is the experimental confirmation for that mainly--does 

6 it mainly consist of separate effects Lests or are they integra 

7 tests in which the various phases of the accident of the 

8 various models interact in a natural way? 

9 £ a, NOVAK: Ine tests are sepavate effects tests.  

0 1-1t-. FORD: Do you recognize the advantageousness o0 

integral testing over separate effects testing? 

MR. NOVAK: Yes., 

M1R. FORD: Do you have a copy of the document IN 1382 

14 the technical description of the loss of coolant analysis 

is program? yes, that-s it.  

is 3 think it's much too complicated a diagram to give 

17 away, so i thi1 can you come--can we sit together here. I 

13 uanted to let the Board see ito 

9 CPAIRN .N JENSCH: Ask him to come to the witness 

20 stand and then you can talk to him here and we will all hear 

21 ft better.  

22 tm. FORDS 1 am mainly concerned with the Board being 

23 able to see the chart.  

P.4 CIMAIRDN JENSCH: Will the witness come up to the 

25 stand here and we can see it some way.
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IlBt6 I You may go up to the stand and look at his as you 

2 interrogate him if you desire. you can use the microphone 

3 perhaps between you, if you will, 

4 MR. FCRD= okay.  

5 The figure that i am referring to is on page 28 of 

6 the document IN 1382 

7 Mr. Novak. is it correct that this document is a 

8 particularly interesting way that Idaho 1juclear has chosen 

9 to represent its stake of the art survey concerning the 

10 various components of a loss of coolant accident and stages 

11 of operation of the emergency core coolant system? 

2 1MR. NOVAK: is it an interesting way.  
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1 :'R. FORD: And the terms of this chart, the various 

2 aspects of development of a loss of coolant accident or 

3 indicated the various actions of different emergency systems 

4 as of the responsive different aspects of the reactor primary 

5 system to the accident are indicated. The coloring on the 

6 chart represents an indication of the state of the art. The 

7 dark area indicates the aspect of the accident for vhich data 

8 is available and so that it can be stated in terms of that 

9 the problems that might arise in that aspect of the develop

10 mRnt of the accident are resolved.  

11 Thearea of the chart where there are black dots 

12 and interstitial white indicates that the area of these 

13 problems are under control, that there is not sufficient 

14 knowledge to resolve -ll of the problems in a menne? in which 

i5 Idaho Nuclear thinks to be sufficient. But nevertheless, 

16 there is some kncjlge and in general the area is under 

17 control.  

18 The third area, which has more -- it's a cauch 

19 denser use of black dots and a white background, indicates 

20 the aspects of the accident under responsive emergency cooling 

21 systems about which there has been limited study, and finally, 

22 the crosshatching indicates the specific aspects, the develop

23 ment of the accident, which they believe requires integral 

24 tests and areas in which separate effects testing would be 

25 inadequate.
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Ay question to you, Mr. Novni is whether or not in 

2 your judgment the judgment of your technical expert on 

3 emergency core cooling as to the state of the art as presented 

4 in this diagram is an adequate one.  

5 MR NOVAK: The document you refer to is dated June 

6 L970. It would be over a year old at this time. I don't 

think I could give a truly quantitative assessment of the 

8 complexity of this diagram. This diagram is very complex and 

9 I don't think I could give you an answer as a response.  

1 ,' FORD: Yes. Well, let's discuss sort of the 

over-all impression that the document is trying to make. Is 

12 it correct that in terms of the vaxious aspects of the devel

13 opment of the accident that the proportion of the accIdent 

14 which they claim the problems connected with that are 

15 resolved, is it correct that only a Oe!ry minor fraction of 

16 that chart indicates that judgment about the state of the art? 

17 MR. NOVAK: In their judgment resolved, yes. That 9si 

1s a question. And -

19 MR. FORD: Yes, fine. Nowm, my question is -

20 CHAIYMAN JENSCH: Are you iinished, Mr. Novak? 

21 MR. NOVAK: Yes.  

22 MR. FORD: Do you agree that the aspects of the 

23 development of the accident, problems connected with that 

24 that are resolved, do you agree that they are resolved? 

25 MR. NOVAK: I don't knmo.
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;.4"o FORD: Can you tell me the lanauer Task Force, 

sort of in the way it thought about the loss of coolant 

accident situation, could it be fairly said that in terms of 

the way one would take the overview that sort of intuitively 

what one would put together would be a chart something like 

that saying that, well, there are these questions in this area, 

We know the answers. There are three questions in this area.  

Wells, two out of three. And then we move over to other areas 

in which we don't kno-w what will happen, we don't know what 

to ask, we certainly haven't done any research.  

Is this sort of the way one might sort out now 

M K AIA N: I object to the form of the question.  

IR. ROISMN: Would you let him finish the questions, 

MR. KARMAN: I thought he had. I beg your pardon.  

MR. FORD: Is this sort of the way in which one 

might put together an overview as to the state of your art in 

constructng reliable safety systems? 

CHAIRMN JENSCH: Just a minute.  

DR. iXR(DAN: I object to the form of the question, 

Mr. Chairman. Is the interrogator asking what they might do, 

what they would do, should they do it, under what circumstance.j 

would they do it? This is an almost impossible question for 

the witness to answer.  

M. FORD: I think I can add the requisite precision 

to my question.
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1 Is this the kind of thin> that you did !'hen you 

2 thought about the state of the art with respect to emergency 

3 core cooling system? 

4 M. NOVAK: No.  

5 MR. FORD: Can you tell me vhat the Task Force did 

6 to assess thestate of the art in emergency core cooling? 

7 In the first place, did it divide up the aspects of the 

8 development of the accident in the manner in which the Idaho 

9 Nuclear experts did? 

Mo . NOVAK: No, 

M Ro FORD: Can you indicate in terms of some of the 

12 basic distinctions they draw between phases of the accident, 

13 can you indicate the different categories that you would use 

14 covering the same ground? 

i5 MR. NOVAK: The chart here is all-encompassing. it 

16 has engineered safety system action containment response, 

17 primary system response, core mechanical and thermal response 

18 and ECCS action. There are some of these items that were no

19 specifically considered in great detail by the Task Force, 

20 that being core mechanical response.  

21 M. FORD: Can you tell me in terms of the interim 

22 criteria, one of the criteria is that during the loss of 

23 coolant accident core geometry has to be maintained it a con

figuration amenable to coolant. Is that a correct statement 

25 to the criteria?
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I lMo NOVAK: Yes.  

2 Mr. FORD: Now is it possible from the high amplitud4 

3 shock waves or decompression forces within the reactor during 

4 the early part of the LOCA transient, that core geometry 

5 could be altered in such a way that it would be nonamenable 

6 to cooling? 

7 I.M, NOVAK: No.  

8 DR. FORD: Can tou tell me thether it's im.possible 

S because I have got the mechanisms wrong or it's impossible 

to because tne research nhs been done that es the question, 

11 and the answer is negative? 

12 IM. NOVAK: As I understand your question you .Nere 

13 asking about whether the loads during the subcooled decom

14 pression could change the geometry of the core, and the answjer 

IS to that is no.  

16 1R. FORD: Now let me make sure we.'re using the 

17 same terms. Instead of using the phrase change the geometry 

Is of the core, could these loads result in substantial core 

is damage? 

20 MR. NOVAK: No.  
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I MR. FORD: I think that is in the document I gave 

2 you.  

3 MR. NOVAK: I think this is mine..  

4 CHAIRi4N JENSCH: I wonder if we could have the 

s Last question read, please.  

6 (The previous question and answer are read by the 

7 reporter.) 

a 1R. FORD: i see. No-w the state of the art study 

9 that we have been referring to, one of the objectives of the 

to research that it's proposing is to development methods to 

predict the core damage during the decompression. It 

indicates in its page 28 state of thL art, am I correct, it 

13 does not indicate that this particular question is resolved, 

14 does it? 

;5 M4R. NOVAK: You are referring to the figure again? 

16 MR. FORD: Yes.  

17 Ia. NOVAK: I would interpret that to say that the 

18 mechanical response from subcooled decompression has been 

19 resolved.  

20 I. FORD: I see. Nol, they refer on page 3 of that 

21 report, they indicate with regard to these forces, "For 

22 certain of the processes such as the sonic decompression of 

23 the subcooled liquid in the EWR system, analysis techniques 

94 dealing with the distributed rather than a lump system are 

25 required to define the energy and mass redistribution."
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I Now in terms of the requirements that they stipulate 

2 for analyzing these forces, can you tell me whether you have 

3 fulfilled their requirements? 

4 DIR. NOVAK: No. I can't give you a quantitative 

5 answer to that question.  

6 MR. FORD: Do you dispute their contention in the 

7 quotation which I just read frommge 3 that the way in ,hich 

8 they suggest the sonic decompression forces should be investi

9 gated is indeed the theoretically more preferable way? 

to M.° NOVAK: i don't know the answer to that question[ 

11. MR. FORD: Can you tell me then is it your position 

12 that the method which you have used to resolve the problem, 

13 although not the method which they suggest, can you tell me 

14 that nevertheless it is supported by suitable experimental 

Is programs that have investigated on a properly scaled system 

16 the effects of these loads and the ability of the core to 

17 withstand them? 

is Ia. NOVAK: I can only give you a qualitative 

19 judgment again. The question here is is it necessary to take 

20 a rigorous analysis or can one use a more simplified analysis 

P. I with proper conservatism. And I think this has been verified 

22 by the series of tests performed at the Battelle Northwest 

23 where the more simplified codes have been able -to conserva

S4 t ively calculate the mechanical response during a subcooled 

25 blowdowno



I There is an option. Do you have to pursue to go 

2 beyond it or can you decide there t hat you have an analysis 

3 which is conservative and permits you to design a suitable 

4 core? 

5 MR. FORD: If the question is directed to me I would 

6 suggest that the criterion here is a consideration of the 

7 consequences of a loss of coolant accident. M4y understanding 

81 of the mechanisms by w hich the fuel materials would be 
-released from the core, of the destruction of the core that 

10 would result when only a small percentage of it melted and 

precipitated steam explosions, and the whole spectrum of the 

12 accident, my understanding of the accident and its development, 

\13 if the emergency core cooling system was not effective, that 

14 it would result in a catastrophe of a scele unkncwn in peace

5 time in this country.  

16 So that if you ask me to suggest a criterion in 

17 terms of which you might decide whether you should use the 

18 method of analysis proposed by Idaho Nuclear versus the method 

19 of analysis that you have used, I suggest that is the triter

20 ion. And with that as a criterion, can you answer the 

21 question: Is the method that you have used satisfactory or 

22 should you be using the method proposed by Idaho Nuclear? 

3MR. NOVAK: I think my previous answer answers the 

question.  

25 
M. FORD: Well, I see.

3538IBu3
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I Bu4 No ow, it was a little unclear to me° In my question 

2 as to whether or not you could cite large scale experimental 

3 data with properly scaled core internals as the experimental 

4 set-up for confirmation as to whether or not a core could 

5 withstand the forces of decompression, did you indicate that 

6 you did have such experiments or was your discussion of 

7 smaller, simplified modelsi the experimental data that you 

8 were referring to? 

9 M. NOVAK: I am not familiar with the specific 

10 details of the Battelle Northwest bl owdown eznperiments i 

1 cogld not answer it any further than that, 

12 CHAIRMAN JENSGIR: Well, let me ask you the question.  

13 Do you have any large-scale data, %hether it's Battelle or 

14 I Argonne cr anybody else? Do you have any large-scale data 

with scaled-up cores.  

16 MR. NOVAK: No larger than -t to my knowledge, none 

17 larger than those performed at the Battelle Northwest Labora

18 tory.  

19. C AIIA JENSOU: What they are you don't know? 

20 IM. NOVAK: I think T r. ioore mentioned a f e days 

21 ago they were about on the scale of one-fifth to one-seventh 

22 of the IP-2 reactor.  

23 1AIRwAN JENSCH: You haven't checked to confirm 

24 that, have you? 

ITI. NOVAK: No.
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I gl i~.AIMN JENSCiI: Proceed°

a AR. FORD: Is your failure to check that an indica

3 tion that you believe the core size is relevant to the test? 

4 1M. NOVA'<: No.  

5 DR. FORD: Can you tell me with regard to the chart 

6 on page 28 if we gave you a black marking pen and asked you 

7 to give us your judgment, just in sort of a quickie way, as 

8 to whether the areas, probable areas that were resolved, can 

9 be extended, could you tell me what fraction of the remaining 

10 probable areas, which is almost a 100 per cent of the chart,, 

11 what additional fraction you u ould color in? 

12 DR. NOVAK: I can't perform any analysis on core 

13 cooling in a quickie way. I just couldn't respond in a 

14 quantitative manner.  

15 MR. FORD: Well, this is an overview. i am trying 

16 to get your overviewo I am not going to quibble too much 

17 with what it is and I am not going to go into infinite detail 

1o in the criteria that you use to color things in. I just want 

19 to know what your judgment is, compared to the general 

20 judgment of Idaho Nuclear. The clear impression from this 

21 chart is that most of the key phenomena, almost all of the 

22 key phenomena, are unresolved. Is that your impression as 

23 well? 

9t_4 DR. NOVAK: As i said, it'S very difficult for me 

25. to discuss this chart. If you have specific questions about

3546
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1 the chart perhaps that would help. But i don't know how else 

2 to respond.  

3 CHAIRDIAN JENSCH: May I inquire again. Just take 

4 the subject matter, rather than the chart take each one and 

5 say, "rhis is resolved." Take the next one, is that resolved? 

6 Just each item from the chart, Can you do that? 

7 MR. NOVAK: If he can ask the question.  

8 CHAIMAN JENSGH: I'll ask it for him and just move 

9 it on a little, if we can.  

10 MR. NOVAK: I can't do it at this time. I just 

11 cannot make a firm assessment of what I would consider to be.  

12 resolved, and that is my statement.  

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 1

I Bu6



3542

jiWtl ICHARmuaN JENSCH: is it your thought there is so much 

2 unresolved that you don't know what is resolved? 

3 M. 1OVAX.- No, sir. It is not that at all.  

0 4 CHAIRMAN JENSCH: Let us take emergency core bypass.  

5 Has that been resolved? 

6 -MR. NOVAK: In terms of the interim policy statement, 

7 sir. That, is part of the question. I would say it is resolved 

a its true physical behavior is still an unresolved item. Can x 

9 resolve it in my mind as a regulator in evaluatinig the ECCS? 

10 The answer to that question is yes.  

11 mR. FORD: mr. chairman, as we proceedd there is a 

12 xery good suggestion.  

13 CMXPAN JENSCH: You proceed.  

14 MR FWRD: T1he definition of the term "resolved." 

S his is a state of the art study. Do I understand it cor

16 rectly as I have read the whole document, that by "resolved" 

17 they are talking from an intellectual point of vie. %-hey 

18 are talking about what we know and what -we can guarantee, 

19 that in a sense this chart is a probability index? The 

20 probability is knewing things in the resolved area very much 

21 higher than ou probability of knowing things in areas that 

22 are under control, and very much higher again in our 

0 23 probability of knowing things in areas of limited study, and 

24 incredibly much higher in our probability of knowing things' 

25 in areas that single effects tests are capable of dealing with.,
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My question is, is it clear to you that by uresolved S 

2 the Idaho Nclear experts here are talking about in an intel

3 lectualscientific theo.etical and experimental sense, not in 

4 terms of what you will accept, what assumptions you will be 

5 willing to accept for the point of-

j M. TROSTEM: Are we trying to determine what Idahlo 

7 Nuclear Corporation meant by "resolved" o- what W.' Ford means 

a by "resolved" or w Novak means by "resolved"? 

9 CHAIR AN JENSCH: I thought the question asked fox 

10 his judgment of what is resolved. Can you tell us what it 

11 means? 

92 IR NOVAK: Let me answer first, I don't agree with 

13 .wur definition of "resolved", not why he thinks that that was 

14 the definition that idaho uclear was giving us.  

15 CHAIRN JENSC[I: Give us yours.  

16 ,. NOWAK: I.y definition goes--it has to be a little 

17 more straigbtforward than that. i would never satisfy that 

18 degree of resultment. you have to consider each of the 

19 phenomena that are postulated to occur in a loss of coolant 

20 accident. you have to understand the physical phenoiena that 

21 goes With that specific mechanism.  

22 I would classify conditions in certain two-phase 

23 flaa phenomena, pressure drop, void fraction as resolved items 

94 There may be a question in certain two-phase flow having to 

25 do with current flow which may not be resolved.
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CHAIRmAN JENSCH: With -that definition will you go 

2 right ahead and take each item shown in the box and tell us 

3 i4hat your judgment is on it, please? 

4 MR. NOvAK: x ere I am able to, sir.  

5 CHAIRMN JENSC-: Take each item and tell us what 

6 your view9 is, each one. Either you know or you don't kno or 

7 what your judgment is, please.  

a MR. ROISMAN: Mr. chairman, just one thing before he 

9 begins. i am afraid that the witness is trying to guess about 

to what we're asking about. We are not trying to find out whether 

it the witness believes that.:gaps in knowledge have been adequatel, 

12 covered by conservative assumptions that means that these 
13 problems are going to be problems in the loss of coolant 

14 accident. What we are trying to find out is research know iledge 

15 in other wordshave they had to go to something other 

6 -than experimental data in order to resolve it in terms of their 

17 evaluation to the indian Point 2 plant? That's not the ques

i8 t ion we are asking. We want to know what this witness can tell 

19 us about the experimental data that deal with these particular 

20 subjects. That is what we would like him to answer to, and we 

21 understand that he would like to qualify all of those by saying 

22 that he believes conservative assumptions built into the 

23 analysis of this plant remove any problems that might arise 

24 because of those experimental uncertainties.  

25 CHAIRMAN JENSCH: will you take the question based
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on your premise that calls for each one of these boxes, 

2 please.  

3 MR. ROISMMN: Yes.  

4 m. novak, do you understand what I just said? 

5 Are we no, going to be able to talk on a common ground? 

6 MR. NOVA : D3 there any objection if i ask the 
7 panel to comment? I don't think you necessarily want my 

specific response. You might want the response of-

S MR. ROIS M N. X want the best judgment of the staff.  

10 DRo NOVAK. Do you, mind if I go bac. there? 

11 CHARMN JE-NSCHz Why don't you give us yours and 

t2 then the fello can speak up if he disagrees with wuhat you have 
13 said. We are getting into too many conferences. Give us one 

14 thing and they can add to it.  

5R° KA4AN: w. chairman, if m. Novak feels that 

IG somebody on the panel could give a better answer, I think he 

17 has the right so to do and not give a guess and have somebody 

18 correct him.  

19 Thank you.  

20 Cm IRMN JEISCH: Let us go again.  

21 MR. ROISMAN: I am going to ask ar. Ford to actually 

22 walk down and-

23 M. TROSTEN You were doing fine, Yz. Roisman. Go 

94 ahead.  

25 CHAWRM JENSCH: I think they feel the one that
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gives the better question, just as they feel they want to give 

2 the better answer0 

3 M TROSTEN: It was so much clearer when FX.  

4 Roisman said it.  

s CHAIRMAN JENSCH. Enough of the these accolades.  

6 t us get on with the work a little.  

7 M. NOVAK. W. chairman, we have a problem. -p 

8 have just two graphs° These people from the staff would not be 

9 able to comment in a tmely fashion.  

10 CRAIRDiN JENSCH If you give them the subject 

11 matter, they wonIt have to look at a chart.  

12 MR. FWZ: Let us start in the upper right-hand 

13 corner of the chart. The subject is the engineered safety 

14 system, the fission product filter systems.  

15 Idaho Nuclear indicates that about 25 per cent of 

16 the problems ;4 that area are under control and that about 

t7 75 per cent of the poblems have only had limited study 

18 Is this your understanding of the situation with 

19 regard to fission products filter system? 

20 MR. NOVAK: i am not knowl4dgeable in that area, 

21 M FORD: is any member of the Staff knowledgeable 

22 on fission product filter systems? 

23 CHAIRMAN JENSCH: We are getting some negative 

24 shakes. Who will take the responsibility for the uniform 

125 negative shake?
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MIR. FARVIN: Nobody present, Mqr. chairman.  

2 CHAIRMAN JENSCH: Very well. Proceed.  

3 MR. FORD: Proceeding from that, we go to the area 

4 of containment spray in which abouit 60 per cent of the problem 

5 is under control and 40 per cent of the problem has received 

6 limited study is that an accurate characterization? 

7 MRoNOVAK: I am not an exlpert in that field.  

SDmR, FORD: is any member of the Staff-

IMR. ARMAK: Dr. Burley went through this in quite 

go extensive detail.  

1 CHAiRMA JENSCH: In separate proportions.  

12 MR. KA.IMAN: Ila! sure he went through all kinds of 

13 proportions if we re-examine his testimony, m. chairman.  

4 C IRYON JEwSCH: we will take it from that basis, 
15 Go ahead.  

17 

19 

20 

21 

22 

g4 * 25
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I '.i~ FORD: The subject of the containlaent atamosphere 

2 response, what portion of it is understood as the function of 

3 the time after the accident? Is it correct that in the time 

4 up to about a second and a half after the accident there has 

5 been limited study of the containment atmosphere response? 

6 M° NOVAN: I cannot answer that question.  

7 I*M. FORD: is it correct that in the time from one 

a and a half seconds after the accident to about eighty or 

9 ninety seconds after the accident, that things are under con

10 trol? 

11 DR. NOVAK: Again, I cannot answer that question.  

s- The graph -- there is a problem here, I think. I'm sure you 

13 recognize it. If we are talking about those considerations, 

14 we are talking about contairent sprays. We were here talking 

15 about the efficiency of the emergency core cooling system.  

16' But in response to our understanding of the containment, we 

17 might be able to talk one way. So it is misleading for we 

18 to say we don't know anything about containment response for 

19 emergency core cooling as far as pressure is concerned. But 

20 1 don't want to mislead anyone.  

21 MR. FORD: Let us try to find the area in the chart 

22 where you feel at home. Let's go to the thermal response.  

23 Am I correct that there are no aspects of the core 

24 mechanical and thermal response here that are resolved? 

25 Would you make any changes here?
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I .o NOVAE : licn did you reach that conclusion? I 

2 am trying to understand you. You say there are no areas that 

3 are resolved? 

4 lR. FORD: I am talking about the fourth row. There 

is an arrow into the fourth row from subcooled resolved aspect 

of the primary system. But then, as you proceed across the 

entire fourth row, we don't find any of the categories there, 

8 or the indication that it is all unresolved; that up until 

ten seconds after the accident there has either been limited 
10 study or separate effects tests ,hich are appropriate.  

Integral testing is indicated as being required. That is 

12 their indication here of the core mechanical and thermal 

13 response.  

14 Can you tell me, do you dispute the state of the 

is art indication here? If so, can you set forth the data that 

16 you believe resolves things in the different categories? 

17 MR. NOVAK: I don't feel qualified to answer.  

18 MR. FORD: Is any member of the Staff here quali

19 fled to set forth the experimental data that.resolved the 

20 Various issues concerned with the core mechanical and thermal 

21 response to a loss of coolant accident? 

22 14R. KAWN: Is this the graph you are talking 

23 about? 

24 MR. FOID: Yes.  

25 IiNo,, : nr. chairman,
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IoR. FORD: The final area of the graph, Row 5.  

2 Is it correct that the Idahio Nuclear Corporation, your techni

3 cal experts on emergency core cooling, that the hottest 

4 highest category for any of the phenomena is limited study 

5 pertaining to emergency core cooling system accident, and so 

6 that not only are there no areas which Idaho Nuclear said 

7 were resolved, but is it correct that Idaho Nuclear said 

8 there are no areas that are under control? 

MR. NOVAK: You have read the graph properly 

to 19. FORD: Can you tell me whether you contend and 

ii whether you can set forth the experimental data which would 

change thet assignment of a state of the art indices to the 

is emergency core cooling system action Category here? 

14 MR. NOVAK: I think, on re-examination, certainly 

V5 the center scale tests 845 to 851, performed after this 

IG document 

17 CHAME JENSCH: Have you finished? 

s Ia. NOVAK: I think it would influence, in a 

is re-enalysis of this ., document, that these experiments would, 

20 yes.  

2! M .FORD:. I believe if you look at the Idaho 

P-2 Nuclear discussions and their code written at the time of 

23 this document, I believe they will indicate -- aad I ask you 

24 to correct me if I am wrong. That they thought that RELAP 3 

25 would be able to predict the Idaho semi-scale 845 to 851

3550.



3551J Wu4

I tests. So in point of fact, if they updated this chart to 

2 take into consideration semi-scale tests 845 to 851, is it 

3 not correct that if they couldv they twould color it as 

4 indicatirag that there it less knowledge about emergency core 

5 cooling system accident than they thought at the time? 

6 M.R NOVAK: What did ehey intend to predict? 

7 MR. FORD: To predict the amount of water left in 

8 the vessel after blowdown.  

MRo NOVAK: IVm not aware that that was a specific 

10 objective of the test. It may have been. Again 

31 MR. FOD: May I draw3 your attention to your own 

12 safety analysis report? That is where I learned that that 

13 RELAP was supposed to predict that and it didn't work.  

14 MR., NOVAK: It was supposed to predict a variety of 

15 things. Certainly of significance was the fact that the 

16 RELAP code, in pre-predictions of semi-scale, predicted a 

17 higher density in the lower plenum of the vessel.  

18 10. FORD: So that is to say, is it not, that RELAP's 

19 predictions were refuted by the Idaho semi-scale test 845? 

20 MRo NOVAK: I don't understand that.  

21 DR. FORD: It is challenged by the tests. It is not 

22 substantiated. It is questioned.  

23 MR. NOVAK: Mr. Chairman, I have a note. It seems 

24 to me a member of the panel would like to respond. May he? 
25 AIRMAI4 JENSCOJ: Surely.
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MR. COLMAR: I would say the answer to that is no, 

because one has to consider that in the semi-scale tests 

there may be elements of no real consequence elsewhere that.  

were not really factored into the development of RELAPo What 

I am thinking of specifically is, for example, if there is 

an inordinately high surface to volume ratio in a test 

facility which really has no place in the reactorg them this 

kind of element might make a RILAP prediction look poor 

because It simply doesn't haie it factored in.  

MR. FOD: May I ask Mr. NolVak to tell me whether, 

I have an accurate copy of the Staff's safety evaluation 

report which, on page 3 states, -and I quote: 'The results 

of some of these tests, LOFT semi-scale 845 - 851, conducted 

in late 1970 and early 1971, show that the analytical tech

nique RELAP 3 code used by Idaho Nuclear Corporation at that 

time for blowdown analysis did not accurately predict the 

phenomena that occurred during blovdmin after the code ECCS 

water was introduced. The analysis had assumed that uniform 

and instantaneous mxig of the cold injection of water and 

the hot residual fluid take place in the appropriate zones 

of the semi-scale system. The tests showed that mixing is 

incomplete. In addition, the analysis did not predict that 

the cold ECCS water would be ejected fromdhe vessel after 

injection.

"This phenomena was observed in several semi-scale
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, tests. ,1 

2 my question was whether this is an accurate statement 

3 of what you said in the safety evaluation report.  

4 MR. NOVAK: I would say it is an accurate statement.  
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IMR. FORD: So is it clear from your safety 

2 evaluation report of the significance.of the semi-scale test 

3 in terms of refutation or confirmation of the RELAP code, 

4 that if we updated this Idaho Nuclear state of the arts study, 

5 we would have to indicate in some way that we understood less 

6. about ECC injection than we had thought at the time this 

7 chart wasmade? 

8MR. NOW.K: Mr. Colmar will answer.  

9 CW\IR;?2, JENSCH: What is your judgment about this? 

10 You are project leader.  

0 MR. NOVAK: Would you read the question, please.  

12 CHAIRMAN JENSCH: Reread the question.  

(The last question was read by the reporter.) 

14 MR. NOVAK: I don't think we know any less about 

15 ECCS injection0  I think there has been an addition to our 

16 knowledge bank with regard to ECCS injection.  

D7 .o FOrO:: I am talking simply internally to the 

is preparation of this diagram. Is it correct that what they 

19 thouight they knew and were taking credit for here about 

20 the developments during ECC injection, that what they thought 

21 they knew when they made the chart, they didn't really know.  

22 So to make the chart for an accurate statement of June 

23 1967 -- 1970, rather, would have to take away some of the 

F.4 color on the ECC action, state of the art? 

25 MR. KARMAN: Mr. Chairman, I am going to object to

JWMl
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I what Mr. Ford thinks that the people who drew the graph 

2 might have known. We are going way, way far afield. This 

3 witness cannot possibly answer this question.  

4 CHAIRMAN JENSCH: I don't think the attempt is to 

5 have the witness decide what Idaho Nuclear would do. It is 

6 based on this gentleman's judgment of the state of the art.  

7 We kind of got into what the status of the information was 

at the time this was written in 1970. These tests were 

9 made in the latter part of '70 and '71. In getting this 

10 gentlem an's judgment of what the state of the art is as to 

Swhether it is i@solved or limited study or not under control 

22 or whatever the classifications may be, what in his opinion 

13 would reflect thb state of the art for the ECCS based upon 

14 these 845 to 851 tests.  

15 1 MR. KARMAN: This will be fine, Mr. Chairman. I 

16 haven't been objecting constantly. Of course, we want to 

7 get thisthin moving along. But Mr. Ford has a habit of 

i8 characterizing before he finally gets to the question.  

19 When the witness finally has the question before 

10 him, he is not sure whether he is listening to Mr. Ford's 

characterization, Idaho Nuclear or his own coming up. I 

22 think if the interrogator has a question to ask, let it be 

23 the question simply asked so the answer can be given without 

24 the preface to it, 

125 CHAIRMAN JENSCH: I think Staff's. counsel
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I distinction is to be borne in mind. If the witness is 

2 having trouble with what appears to be an explanatory state

3 ment prior to the question, the witness should so state.  

S 4 But I think the simple question here is, is the state of the 

5 art in reference to the emergency core cooling system, as 

6 based upon the evidence from the 845 to the 851. tests more 

7 in the category, still to be resolved, limited study or 

8 what in your judgment, Mr. Witness? 

9 MR. NOVAK: I would answer that question by saying, 

10 the eficiency that we found in the REIJIP code was one of 

11 thermodynamic equilibrium and how significant it would be 

12 during the ECCS blowdowni ,, I talk about the state of the 

13 art, I could find other codes that do not have this 

1 
deficiency. So specifically I think we are finding that 

15 there was a deficiency which would not really surprise the 

16 office of those cc.ies; that they recognize this as an 

17 assumption. I don't mean we could really strike anything 

so away from our knowledge regarding that specific analysis 

19 technique.  

20 CHAIRMAN JENSCH: i4Tat wa6 the assumption they 

21 had before the test? 

22 MR. NOVAK: The assumption in the code is that if 

5 23 you have steam and a pipe and you introduce water, the 

24 example we are using is the Steam which may be 400 degrees 

S2 Fahrenheit. Now you introduce water at 100 degrees Fahrenheii
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I For every given time step you are going to assume that you 

2 have complete mixture and that all fluid has the same 

3 temperature. We recognize that you cannot have that degree 

4 of mixing, cannot have that thermodynamics cquilibrium. It 

5 is an assumption that one could make, and it is a valid 

6 assumption in parts of the blowdown analysis. It is 

7 certainly valid to a greater degree prior to the initiation 

8 of accumulator water. When you introduce this additional 

9 fluid, which is at a different temperature than the fluid 

10 that is in the loop, you cannot expect instantaneous mixing.  

11 This is the difference.  

12 CHAIRNAN JENSCH: Is one of the assumptions that 

13 water would get to the core before the 845 -- 851 tests? S 
14 MR. NOVAK: Are-we speaking about Ip-2 specifically 

i5 or the RELAP of analysis? 

16 CHAIRMAN JENSCH: Your statement that you felt 

17 that everything was. understood or assumed. I wonder if 

18 one of the assumptions before the tests were undertaken, the 

845-851 tests was that water would reach the core.  

20 MR. NOVAK: It would eventually reach the core as 

21 it filled each volume in its way to the core.  

22 CHAIRMAN JENSCH: That was the assumption? 

23 MR. NOVAK: Yes, sir.  

24 CHAIRMAN JENSCH: And the tests showed it didn't 

25 happen?
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MR. COLMAR: Could I answer that? 

2 CHAIRMAN JENSCH: I don't want to cut you out at 

3 all because I would like to ask you if you intend to change 

4 the safety evaluation submitted by the Staff. First, before 

5 we do that, let me ask the gentleman.  

6 Wasn't that the result of the test, that the water 

7 didn't change.  

8 MR. NOVAK: It didn't reach the core.  

9 CHAIRMAN JENSCH: Do you want to add something 

10 further? 

1 MR. NOVAK: The accumulator water reached the 

92 lower plenum which was its function.  

13 CHAIRMAN JENSCH: It didn't cool the core? 

14 MR. NOVAK: It didn't cool the core, that's right.  

15 CHAIRMAN JENSCH: Very well.  

16 MR. COLMAR: May I add a cotangent to that, Mr.  

17 Chairman? 

10 CHAIRMAN JENSCH: Yes.  

19 MR. COLMAR: Your question was, did the water reach 

20 the core.  

21 CHAIRMAN JENSCH: I understood your previous 

72 question, your statement was somewhat contrary to the 

23 statement of the Staff safety evaluation You don't want any 

24 of your statement to modify the safety evaluation here, do 

25 r you?
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MR.o COLMAR: Yes. The question was did the ECCS 

2 water reach the core in the semi-scale test. There is every 

3 indication that it did. There are measurements showing -
4 there are density measurements showing that as far as can be 
5. judged, they reached at least a certain level that '.Tas in 
6 proximity of the bottom of the core. The demands on ECCS 

7 water is to essentially reach the bottom of the core.  
8 CHAIRMAN JENSCH: I'm sure the test results speak 

for themselves and how you measure it or we measure it or 
10 anyone else, we have to take our own views.  

11 MR. FORD: Mr. Chairman, I have all of the test 
U2 results of the Idaho semi-scaUe tests :here. If I may, I 
13 will give it to Mr.. Colmar and ask him if he would point out 

14 to us what data he is talking about.  

15 CHAIRMAN JENSCH: We are going to take a break.  
16 Maybe this is a good time. Hand it to him now and maybe he 

17 can respond after the break.  

18 JMR. COLMAR: The data showing density measurement, 

19 where is where the water Is injected -

20 CHAIRMAN JENSCH: If you will take it and point it 
21 out to us after the recess. At this time we will recess and 
22 reconvene in this room at 3:40.  

*end 23 (Short recess is taken.) 

24 

*25



1 THE CWMIRMAN: Please come to order.  

2 Mr'. Novak, will you resume the stand, please.  

3 perhaps before we proceed as m. colmar indicated 

4 te portion of the Idaho tests--and what was the question, 

5 whether the water reached the core or -ihether the water was 

6 rejected from the core or .whether the water cooled the core? 

7 MR. FORD: The question has not been answered.  

a The data that w. colmar is referring to has been obtained or 

9 he has pointed out in my document what chart he is referring 

10 to. I am referring, holding my hand to the document, semi

11 Scale Test 845 .through 851, June 29, 1971, of the idaho Nuclear 

12 corporation, _zaclear safety Program Division.  

13 i am referring towtest 848, A Fluid Density Mdasure 

14 For Location in the Lo.er Plenum.  

I5 NOW,. mr. colmar, can you tell me briefly what your 

16 hypothesis is concerning this chart? 

17 MR. COLMAR: The density measurement was made at a 

18 level of the injection point which is in order of a few inches 

19 below the bottom of the core., The density measurement shows 

20 that on decompression the lower plenum evacuates, that is to 

21 say the density reading goes to virtually zero. Subsequent to 

22 ECC injections the density reading remains zero for a few 

23 seconds and then promptly builds up at the station where the 

24 density measurement is being made, which is several inches from 

25 the bottom of the core. So that ECC injection is known for a

5G 0
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K1Bt2 I fact to have at least reached a level a couple of inches from 

2 the bottom of the core.  

3 MR. FORD: NGq1 is it correct, as i study the fluid 
4 density chart heret that in the period that you are referring 
5 to that the level of coolant was rising and falling, rising 

6 and falling at extremely precipitous rates? 

7 MR. NOVAK: No, sir. That's an inference that can
a not be substantiated. All we have to go by is abrupt, very 
9 sharp density reading chanes., Whether or not that relates to 

go gross level of water movement or waves of water surface or 

11 what have you has yet to be interpreted.  

12 Thus the average density reading is that of solid 

13 water.  

14 MR. FORD: Yes° 
14 Mo this is for a section of time here., is it 

16 correct that this normal fluid density, however madely it's 
17 fluctuating up and dcwn, according to the instrumentation, 

18 i s it correct that nevertheless that between 50 and 60 seconds 
19 after the simula'ed accident, that nevertheless after this 

20 period in which there has been some restoration of fluid 
21 densitye that nevertheless the fluid density then at that point 
22 drops to zero and all of the fluid is ejected? 

23 i. NOvAx: yes. its true that the water was 
S24 eventually ejected. it's interesting to note that number one, 

25 the ECc injection system on semi-scale did inject water that
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2 entire duration of the EcC injection and then was subsequently 

3 rejected after ECC was terminated.  

4 And I maintain that there is another phenomena in

volved in semi-scale that may have contributed to that.  

6 CWAIAMi~N JENSCH:- And is your conjecture conf med by 

7 any of the analysts that undertook the tests, do you kno.wy? 

8 M. NOVAK: I am discussing that with them pM.esently.  

9 CHAIVRXN JESCH: Wellt 1€hen you get it resolved 

10 maybe this case will still be going on and we can hevx from 

11 you..  

12 MR. FORD: mr. Novak, is it clear to you,. I presume 

13 you know the figure that we are talking about, is it clear to 0 
14 you -that all of the emergency coolant was ejected from the core 

i5 in the specific test of reference? 

16 Y'R. NOVAK: Did you say from the core? 

17 A. FORD: From the pirimary system.  

18 M. NOVAK: Eventuallyo yes, 

19 DM. FORD: Is it correct that none of it actually 

20 ever reached the core? 

21 M. NOViAK: I would want to inspect--it depends on 

22 what you call the core. it may have reached the bottom of 

23 the core. m a general sense : think what you are asking, did 

24 it reach the core to cool the core, and the answer to that 

25 question is no.
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I MR FORD: in terms of the sensitivity of the 

2 measuring devices, it's indicated here that there are almost 

3 perfectly vertical drops in the fluid density and it's going 

4 up and down, up and down.  

5 can you shcw me in terms of the sensitivity of the 

6 monitoring device whether it's simply in terms of its inerta, 

7 whether if you had a situation which fluid density in the 

8 level was madly going up and down, whether the measuring 

s device would be able to keep up with it? 

10 IM. NOVAK. That would depend on the measuring 

i device.  

82 FmR FORD: I realize that, i am asking you since 

%3 you have reviewed the Idaho semi-scale test have you 

14 ascertained whether the measuring devices are of such suf

15 ficient reliability that from the particular indication of the 

16 data from the devices that ue could draw any firm conclusions? 

17 MR. NOVAK. I would like ko% colmar to answer on 

Is t hat.  

19 MR, FORD: The question is addressed to you.  

20 MR. NOVAK: I feel he is the more competent witness 

21 on the sensitivity of the instrumentation.  

22 MR. FORD: I am trying to solicit a second viewn in 

23 judgment. We have fr. Colmar's view.  

24 MR. NOVAK: On the sensitivity of the instrumentation 

25 MR. KARMN: Mr. chairman, i don't think we are
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K1Bt5 i playing games here. we are trying to get the best and the 

2 most-informed. response to the questions which are being pro

pounded so that the record will reveal them, We are not 

4 playing games.  

5 ic o. Novak has indicated that he yields to Dr. Colmar 

6 with respect to his knowledge and information on this particu

7 lax question. If we want the best answer let m. coimar 

8 answer. if we are going to play games we might as well have 

9 the attorney try a shot at it, too.  

10 CHAIRMAN JENSCH: Wellg C don't know that your 

11 characterization is correct. ] think the interrogator is en

12 titled to get an answer from the project leader.1 think 

12A this is part of the representation. 3. don't think one person 

14 can pass it to another on his determination that he would 

Is rather that someone else handled it.  

16D AR : i thinIk possibly you are misinterpreting 

17 my use of the expression "Project leader." we have four 

i8 witnesses here, When x said project leader, this is for pur

19 poses of coordinating the responses so that there be no two 

20 or three responses at the same time. But if Mr. Novak, who 

is present on the stand, yields and says that I Colmar has 

22 more information, y think that we would be severely criticized 

23 in trying to get all different versions of this when the best 

g4 version would be vr. colmarls according to mr. Novak.  

29 j CHAIR _iN JENSCH: well according to the intarrogator
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1 he wants this.  

2 ~MR. iFAnR I don't care what the interrogator 

3 wants. ne is not runniig this hearing, FAVo Chairman.  
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'7AiiC1N JENSCH: l i think he is entitled to 

2 get some information from especially a project leader who is 

3 on the Task Force here, and his determination alone doesn't 

4 necesa) ily classify the ars-ser. If we spent less time in 

5 giving the answers I think we could move along.  

6 1R. XAMARN: We have gotten the answer, Mr. Chairman 

7 CA AIN JENSCH: Not of this question.  

8 1.' KAMAN: Yes, we have.  

9 CHAIPMAN JENSCHI: Let the witness answer it, please.  

10 MR. NOVAR: I don't feel I can answer that question.  

11 6HAI!RAN JEISCM: All right. Mr. Colmar.  

12 IS. COLVAR: I sort of lost track of the questba, 

43 particular question. Was that the sensitivity of the density 

14 measurements? The response time of the density measurements 

15 is unknown to me.  

6 MR. FORD: Thank you.  

M .° COMAR: If that was the question.  

MR. FORD: Now, do I take it, . Novak, that in 

19 terms of your study of the kelationship of the semi-scale 

20 tests to blowdown models such as R MAP-3, that even though 

21, there are discrepancies with regard to predictionsabout the 

extent of the emergency core cooling water ejected, that you 

23 nevertheless maintain that there is no major problem here 

24 that's an unresolved area, such that you couldn't make an 

25 assessment of the suitability of the Indian Point 2 for
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I operation? 

2 MR. NOVAK: I would say the evaluation model as 

3 included in the appendix of the interim acceptance criteria 

4 are acceptable models for performing loss of coolant accident 

analysis.  

MR. FORD: In terms of the view of the developers 

7 of these models, are you familiar with the view of Idaho 

Nuclear in this matter as expressed in their document IN-1384 

9 of July 1970, page 2. This is before even the semi-scale 

10 tests were out on the reliability of the blowdown model.  

It They said on page 2 of the document, "At present insufficient 

92 data exirts to evaluate analytical codes required for predict

13 ing blowdown in ECC behavior reactor systems. An urgent need 

14 exists for blowdown test data from a system having simulated 

Is core heat ECC injection and a geometry representative of the 

16 power reactors." 

17 Are you familiar with this position of Idaho Nucleaa 

is on the relationship between blowdown codes and experiments? 

19 . NOVAK: The statement is taken out of context.  

20 I don't know the time of it. I don't know exactly what 

21 sequence of events have occurred prior or subsequent to that 

22 statement.  

23 MR FORD: Well, we certainly know that the Idaho 

24 semi-scale tests 845 through 851 have occurred subsequent to 

25 the statement. But the point I want to get clear is that
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I w! what they state as an urgent need for experiments in this area, 

2 you don't share their judgment? 

3 1., NOVAK: Could you give me a specific blowdown 

4 experiment that they would say they need.  

5 M. FORD: Well, they are just talking in the most 

6 general terms.. They say, "tAt present," talking generically, 

7 'nsufficient data exists to evaluate analytical codes 

8 required for predicting blowdown in ECC behavior reactor 

systems. An urgent need -exists for blowdown test data of a 

10 system having simulated core heat ECC injection and a geometry 

11 representative of power reactors.  

12 Ia. NOVAK: Again I can't answer that question 

13 until we take the loss of coolant analysis piece by piece and 

14 we question each necessary experimental input with regard to 

is the evaluation model.  

16 1NR. FORD: I see. Well, this Idaho Nuclear document 

17 was discussing the upcoming semi-scale tests and it was 

i8 discussing the nature of these tests, the nature of the 

is simulation, the relationship between the simulation and a 

20 large pressurized water reactor.  

21 Now the terms of this discussion they are doing 

22 in this report, I'd like to relate your analysis of the 

0 23 similarities and the differences between the semi-scale model 

24 and test 845 to 851 and large pressurized water reactors. Do 

25 I understand that the -- should I assume --



3569

2,. NOVAK: Excuse aa. .;'n you gve -Me a :Alnute? 

2 Are you referring to some of our answers to questions now? 

3 14R. FORD: I am referring to the Staff safety 

4 evaluation report of September 3, 1971, in the matter of india: : Point 2. I believe that the discussion of semi-scale test 

6 results is Section 1.2, Recent §_perimental information.  

7 Now you indicate at the beginning of this Section 

8 1.2 that the Idaho semi-scale experiments, that they were 

undertaken, "Principally to assist in the development of 

'o analysis methods to be used in the design and execution of 

11 the project." 

12 Now, one of the view that I have heard expressed 

is about the semi-scale test is that as I think what may be 

14 meant here, it's something from tests that were done internal 

15 to building the actual LOFT reactor, and that is it correct 

16 that, you know, what the purpose of these semi-scale tests 

17 was was to say something to help in building another small 

Is reactor rather than to provide results that were directly 

19 applicable to large, pressurized water reactors? 

20 1. NOVAK: I think the answer is in the quotation 

21 from the safety analysis.  

22 MR. FOPD: Yes. Well, that's what I am trying to 

23 determine, whether your brief remark here is a statement of 

94 the view that the Idaho tests had significance primarily 

within the LOFT program and that they don't have direct
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iaplicat ions 'or large pressurized uniter reactors.  

2 7, NOVAK: The sami-scale tests are tests used to 

3 upgrade, to provide an upgrading tool for codes used to 

4 predict loss of coolant accident. These same codes, wJhether 

5 they are crucial to the LOFT experiment or a pressurized 

6 water reactor, have the same degree of applicability, 

7 io FOPS5: I see. So that in terms of the over-all 

a relationships betwen semi-scale test codes and the large 

9 scale reactors can you say that in terms of using the semi

10 scale data to develop a code that the semi-scale system has' 

ii to. be in main respects similar to the large system? 

12 M. NOVAK: That's a qualitative question. It's 

13 very difficult to answer.  
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K3Btl j MR. NOVAK: we have used the semi-scale experiment 

2 as a basis for providing information on the ability of these 

3 codes to predict bludown performance. As we pointed out 

4 earlier you must be careful in evaluating these experiments 

5 that the smallness of your experiment has not introduced 

6 unique features to the experiment.  

7 The surface to volume ratio is a good example that 

a could you: experimental results which would not necessarily 

9 be--,7hich would not occur in a larger facility.  

10 MR. FORD. I see. No : what 1 am trying to get her

is that you indicated in the safety evaluation report nine 

12 main differences betwleen semi-scale apparatus and the geometry 

13 of the conditiods pertinent ratios for the large system. Nokw 

14 the thing that's confusing me is i can't understand, you know, 

15 if you argue here that there are nine or ten zeasons why the 

16 semi scale tests are different, ten important differences, 1 

17 can't see how you can then take codes that nou you correct lrhe 

is8 so that they predict the semi-scale right. I can't see how yo' 

19 can take those codes and then apply them to the large core,.  

20 MR. NOVAK- There are two questions you are trying 

4,1 to answer here. one is are the results directly applicable 

22 to a PwR. The answer to that question is no,.  

23 The second questiong can I use a computer code, can 

24 use an analysis of a semi-scale experimlent is it fai to use 

25 it on semi-scale, and also fair to use it on p,, and that is
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K3Bt2 I totally yet another question. I would say yes, provided you 

2 understand the ramifications of those small experiments.  

3 mo. FORD: The thing that x am trying to get clear 

4 on is that we haven't run any experiments with large systems, 

5 loss of coolant tests, is this correct? 

6 NR. NOVAK: TO my knowledge, yes.  

7 mR FORD: I mean of course tests in the dynamic 

8 conditions of an accident that simulate the blowdorn, heat-up 

9 and all these. We haven't performed any tests like that on 

10 a large system.  

11 mR. NOVAK.- 'xat is your definition of a large system 

12 MR. FORD: A system of sufficient size such that the 

13 scaling problem such as the ratio of steam bubble diameters to 

14 the width of the vessel at input annulus wouldn't be relevant.  

15 DMR NOAK: That's correct.  

16 MR. FORD: The code when it is tested, you take the 

17 code's prediction and you testit against the semi-scale model.  

18 No if the semi-scale model has a greatly different geometry 

19 as you indicate here, then you take that same code and you 

20 use it to analyze a large PWR.  

21 Now let's suppose, for example, that you might be 

22 able to do this to incorporate sort of a certain judgment 

23 of the code, irrespective of differences in geometry and so 

24 forth. You just assume a good bit of the accumulator water 

95 is lost.
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K3Bt3 I What willhappen if we go on in the LOFT semi-scale 

2 tests and some small scale test like this, what will go on, 

3 what will happen if the tests, one of these small scale tests, 

4 indicates that the emergency core cooling system won 't be able 

5 to work during ref loding? Are you then going to make a 

6 conservative judgment there or is the code so far wrong in that 

7 case that you say-well, would you just dismiss the result or 

8 what would you do? 
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MR. NOVAK: Your question has a lot of conjecture 

a to it. The experiments that we have performed--and you must 

remember, in semi-scale there are blo0wdvo-n expeiments This 

4 has been the area with a substantial amount of information of 

s analySes that have been performed. Also a dynamic behavior.  

6 If you want to make a reference to a reflooding phenomenon, 

7 we would have to argue that we have FLECIT experiments.  

8 Iere is a difference in the unknowns here. You have a 
dynamic blwdown behavio rWbich we are using the sem'-sca.e 

10 experiment for. and these Computer codes like SATRW and the 

11 otherst to predict a dynamic performance during blwidoin, and 

02 we have the heat-up codes.  

13 Then We have a much lower defined cooling system 

14 during the reflood. I don~t expect the surprises that you 

postulate personally.  

16 1R. FORD: Isn't the whole point of doing experi

17 mental work to put yourself in the situation where you say, 

le lets let the phenomena speak for itself. we are trying to 

19 test whether our thinking about it is right. So isn't the 

?-0 spirit that you express, you don't expect any surprises and 

21 therefore we could just keep the analytical calculations that 

22 we have? Isn't that precisely opposite of the spirit with 

23 which we approach the experimental confirmation of things in 

24 science? 

25 IR N TOVAK.- 3 think you are twisting my words. T
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I am pointing out that in the blowdrAwn and heat.-up phenomena, 

2 there are different areas and different areas of concern.  

3 The uncertainties in blowdawm is one that we have been looking 

46 at f= the last five years in -the semi-scale series of tests 

5 and the CSE experiment. C= knowledge in the phonerana 

6 regarding the phenomena of blmrdaiin has been improved by these 

7 experiments, They will continue.  

a similarly, we have done a substantial amount of 

9 experiments in reflood portion. We have looked critically at 

10 the reflood and the steam binding part of -the transient.  

! So. I don It feel that we are laying back and saying 

2 everything. is understood. On the contrary. i think we are 

13 going ahead with as much interest in the phenomena as rue have 

14 observed in -the last feu years.  

5 R FORD: For example, on the steam binding, in 

16 the Idaho muclear document, IN-1383, describing their consulting 

17 program to you and the Regulatory Staff, one of the things 

is they said they are proposing to do research on is steam 

19 binding. This is the research that they propose to do during 

20 fiscal year 1971, which has 'just ended a few months ago, 

21 Can you tell me what was the result of the steam 

22 binding analysis of your technical consultants? 

23 DR. NOVAK.- I am going to ask you to be specific 

44 when you talk about steam binding.  

M. FORD: I refer to situation in which steam
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LIWt3 I generatian during a LOCA which may create a pressure build-up 

a in the reactor vessel outlet or upper plenum of a large pWR 

3 of sufficient magnitude to preclude or retard ejection of 

4 emergency core cooling water in the core region. That's 

5 quoted from Idaho Nclear's document in their consulting 

6 ,rogram with you 'in IN-1383, page 26.  

7 mR. NOVA: I think this is a good example, a problem 

that X have had. We are talking about steam binding and the 

ability to preclude ieflood in cooling. in time there have 

10 been flooding rates postulated on the order of six inches pe4 

11 secod.o The steam binding postulate is one that when you 

1. generate sufficient amount of steam, you are going to have to 

13 remove it through the intact loops plus the broken loop. There 

14 is going to be a substantial resistance to that flow.  

5 As a consequence, when you do a more detailed 

26 analysis, you are talking about flooding rates on the order 

17 of one inch per second. That's an answer for steam binding.  

Is There is no uncertainties except when you begin to go into 

19 the details of the components.  

20 if you trace that fluid, it has to pass through the 

21 vessel, through the hot legs, through the steam generator, 

22 through the pump and aut the break. It depends on what you 

23 have to know., Resistance characteristics of the vessel, of 

24 the hot leg, on the steam generators are well known. They are.  

S measured in steady state operation and we do a realistic
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calculation to determine the true resistance in the blaidftn 

2 and reflood portion.  

3 There is the pump. Thebre is a question in the mind 

of the analyst whether or not that pump will remain spinning.  

3It probably will. But you ask yourself the question, suppose 

6 it ceases. will you do a sensitivity study here? you establis i 

7 that there is a condition that if it ere to cease and be 

8 locked, you would have a maximum resistance to flow. That is 

9 in the assumption That is part of the evaluation moe!. But 

10 1, is not stopping there.  

I| I There are experiments on the behavior of a pump, 

so regardless of wh'tber or not we have put a conservative 

13 assumption on it, we -do not just stop there. We will go ahead 

14 and learn more about it, y think this is w:hat is reflected 

5 here.  

i6 I. ' FORD: My question was not to inlVits you to tell 

17 us the basic facts about steam binding. My question was, 

18 Ydaho timclear is proposing that document to do during fiscal 

year 1971 .an analysis for you, the AEC Regulatory qtaff, on 

20 the question of whether steam binding causes a problem, and 

21 to evaluate the possible means for avoiding steam binding., 

22 -M question was, what did they report to you on the 

23 subject? 

24 MR. NOVAK: vten you speak of a report, I donIt knill 

25 if there was one specifically przovided0 I think you fail in

L1Wt4
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one context. Steam binding is a problem.  

S~ M. FORD: please. y question is, what did Idaho 

3 Nuclear report to you about this? 

4 M. NOVAK: I don't know.  

5 M. FORD: I am extremely curious about the relation

6 ship between yoUr consultants and you. Do you knalt whether 

7 they undertook this research, whether they reported it? Did 

a you supervise it? Did you question it? Exactly what is the 

9 involvement of the Idaho Nuclear Corporation with the AEC 

10 s taff if you don't know what they are doing? 

1 MR. NOVAK: Would ybu ask that question one at a time 

V2 please? 

73 IM. FORD: Do you know what the Idaho INuclear 

14 corporation is doing for you as a consultant to you? 

15 MR. MOlVRK: As part of our technical assistance 

16 program.  

17 M-. FORD: Yes, that's the program under which they 

is consult to the Regulatory Staff.  

19 Io NOVAK: We have identified guidelines of work 

20 for them, yes.  

21 D1R. FORD: Do you know, in the preparation of -the 

22 Mdian Point plant, what they did for you? 

23 MR. NOVAK. in the preparation of the Indian point 

,%4 plant what? 

25 I FORD: Safety evaluation report,
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MR. NOMAK: they didn't do anything for me, I pre

2 pared it.  

3 mR. FOR.D: Are you saying that it is not correct 

4 that the Idaho Nuclear Corporation is a technical consultant 

5 to the Atomic Energy commission staff in the preparation of 

6 its safety evaluation report for nuclear paver plants? 

7 MR.. IAO .: Did you say the witness said that, 

W D. F~ord? 

9 MR. FORD: I am asking him that.  

10 MR. kRMAN: You are saying that? 

i MR. FORD: yes.  

12 M. NOVAK: 1 am sayi.g they are a consultant to 

13 -ie Staff 

14 DR. FORD: What did they do? 

15. MR. NOVAX: They I' vide technical information.  

16 MR. FORD: Vnich information did they provide in 

17 Indian Point 2 that you used? 

18 M. NOVAK: As an example, a year and a half ago we 

19 asked them, as part of a generic reviecwa to perform a RELAP 

20 analysis of the Indian Point 2 plant.  

21 MR. FORD: Did they provide you the information that 

22 they thought that radial flaw would cancel the margin of 

23 safety thought to exist in emergency core cooling systems? 

24 M4R. NOVAKI .  .7. can t ansuer that question 

5 M. FORD. I don't Understand. Supposedly you are
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in a position you are in the middle of the preparation of 

2 this safety analysis report. There are ABC staff members o 

one side, Idaho ijuclear on the other. 1 am asking for a 

p 4 specific piece of vital information about which Idaho Nuclear 

5 is known to have said a great deal. i am asking you whether 

6 in the preparation of your report, your safety evaluation 

7 report, whether this information was communicated to you, and 

a are you telling me y<x don't knou? 

9 4R, NOVAK: virhose reports were read by the staff.  

10 as part of their preparation of the safety evaluation. They, 

if were taken into-consideration as all technical information.  

'42 MR. FORD: Can you tell me how you know they were 

13 read by the Staff? Did you personally read the idaho Nuclear 

14 reports on radial flcw and reject "them? 

15 MR oxqXK3 x read that portion of the, docurnmt sne 

16 menths ago.  

17 PxY FORD: When you rejected it-

8 R NOVAK: No. I o said I read it.  

19 MR. FORD: can you tell me what analysis you per

PO formed? Didn't you just read it? Did you take their lble i 

21 thich is the prime calculations on hm the pressure drops 

22 across the core create significant radial flow? Did you take 

23 that calculation, sit dewn, and figure out what was wrong with 

9- it and write it dawn and have it checked, and thatIs, why you 

25 rejected it?
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I MR. NOvAK: Pay I have the table, please? 

2 MR, COLgeR: I thought _[ tias supposed to answer that 

3 question.  

4 MR, FRD: Please note that i am not asking you nuo., 

5 ad hoc, to give me your astimate of -that table off the cuff.  

, Ly NOVAI: %hat table has errors in it.  

7 iRD. PORD: i want to know, did you, in the process 

of preparing this safety evaluation report, systematically 

9 set forth drrors in that table and submit it to critical 

i0 review to the rest of the Regulatory staff concerned with this 

11 problem? 

12 R mRMN. D:4. Novak, just a moment.  

53 r r. chaizrman, _ believe you asked Mr. Colmar to 

14 study that table and be prepared to respond to some questions 

15 on that during the luncheon break.  

16 CHAiRi J-CITTSC: yes, and we uwill get to that. X 

17 understood that this is really more of a process determination 

18 of what he did with kinds of information. This is cne item, 

the detailed analysis of which he doesn't see. M, .,ill get 

20 that from Mr colmar.  

2' MR DRI.RN: Thank you, M. chairman.  

22 m. FORD: Will the reporter repeat my question, 

23 please.  

2 4 (The last question was read by the reporter.) 
ha 

5la N~ o=". 1 have read 'chat document and x have

3581
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considered it in my overall judgment in preparing the safety 

evaluation for zadian point 2.  

CISI&ME JENSCH: Miy don't you answer the question? 

it involves wvhetber you have made same analysis and su.ited 

it to the other members of the staff,, 

MR, NOVAK- I can remem.be making blackboard cal

culations on this specific table with other people. This .s 

normal.



MR. FORD: Can you tell me, in the open literature, 

2 in the nuclear engineering journals and so forth, has anyone 
3 taken that table, taken Idaho Nuclear calculations, claimed 
4 that there was something wrong with it and submitted that 
5 judgment to the nuclear engineering community and asked 

6 them to say whether it was right or wrong? 

7 M. NOVAK: I don't know.  

8 MR. ROISMAN: Mr. Novak, I think both Mr. Ford and 
9 myself are having some trouble in figuring out precisely how 

10 the Staff operates in conducting a review.  

BI We have established your relationship with Idaho 
12 Nuclear Corporation. They do work for the Staff in 
13 technical evaluation. This particular subject was one in 
14 which they did do it. You satdown with the document and read 
i5 it over and looked at that table and something clicked. You 
16 said something doesn't look right yet, and you began to do 
17 some calculations. As you remember, you did them up on a 

i8 blackboard, and there were other people who were present 

19 there, Am I correct in summarizing what it is that you said? 
20 MR. NOVAK: I think that's a fair summation.  

21 MR. ROISMAN: Your blackboard calculations demon
22 strated that what was in the table was in error, or some of 
23 it in the table was in error; is that correct? 

24 MR. NOVAI: Yes, that was my judgment.  

25 MR. ROISMAN: That never got written down anyplace
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1 by you other than on that blackboard? 

2 MR. NOVAK: My specific comient, yes, that's true.  

3 MR. ROISMAN: Did you advise Idaho Nuclear of this 

4 conclusion? 

5 MR. NOVAK: I don't know if I did specifically or 

6 any other parties who were part of the discussion of that 

7 specific table did.  

0 MR. ROISMAN: Did you call a meeting of all of the 

9 people of the Staff who would be concerned with the material 

10 that was in the Idaho report, saying, I have done an analysis 

11 and I have found a problem with it and asked them to come in 

12 and sit down and nake sure that everybody who could have 

13 seen the Idaho report would be aware -- within the Staff.  

14 -- of this criticism of that portion of that report? 

5 MR. NOVAK(: No, I did not.  

16 MR. ROISMAN: Would it be normal operations for you 

17 to do such a thing? I take it this table is no little ihing.  

is It relates to an important. aspect of reactor safety.  

19 MR. NOVAK: I'm not so sure I agree with you there.  

20 MR. ROISMAN: You think that -

21 MR. NOVAK: It is a question of degree. I think 

22 1 saw an assumption that they made on the development of 

23 that table that I thought could have been done in a different 

24 way.  

25 MR. ROISMAN: W1hat made you call other people in?
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1 MR. NOVAK: I think this is standard to discuss 
2 a review. I don't know that I instituted it myself, to be 

3 honest with you.  

4 MR. ROISMAN: But you were tb: person doing it 

5 primarily? 

8 MR. NOVAK: Noo I don't thi. k that's the case at 

7. all.  

MR. ROISMA14: You talk about you were doing the 
work on the blackboard. It was your analysis and you found 

10 what you thought was the error in the table arnd you 

11 analyzed it on the blackboard calculations; is that correct? 

12 IMR. NOVAK: I think we can just sunimarize that 
13 blackboard calculations were done with a number of people, 

14 two or three Staff people, and we reviewed this table.  

15 MR. ROMSMANl: What mechanism does the Staff have 
16 for communicating that analysis to the public in general? 

17 rIs there a standard mechanism for doing it? 

13 MR. NOVAK2 Again, it depends. We have communica

19 tions with these people. We meet with them occasionally.  

0 MR KARMAN: Pardon me, Mr. Novak. I'm not so sure 
21 I understand Mr. Roisman's description of the word "public." 

22 MR. ROISMAN: Let us start with the people who 

23 are Intervenors in this proceeding, the Citizens Comnnittee 
a.4 for the Protection of the Environment.  

5 MR. KARMAN: Mr. Novak did not understand it that
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2 MR. ROISMAN: Which public did you understand that 

3 I meant? Mr. Karman just said you did not understand what 

4 the word "public" meant the way I was using it. How did you 

5 understand it? 

B MR. TROSTEN: I suggest the question ought to be 

7 reread.o 9 eMR. NOVAK: Will you please reread the question.  

9 CHAIRMAN JENSCH: Very good suggestion. Will you 

10 reread the question, please.  

1 'HE REPORTER: Yes, I will reread the question.  

12 (The last question was read by the reporter.) 

MR. NOVAK: You want to know how do I comnrunicate 

13 1that to -- I'm having a little problem here. When we discuss 

is with Idaho, with the people who are technical consultants, 

11 perhaps every two months we will have a meeting. We will 

17 have several telephone conversations by a variety of people 

18 on the staff. This is the normal communication link between 

the consultants and ourselves.  19 

MR. ROISMAN: Wrhat about the general public? 

21 MR. NOVAK: I think an ANS meeting is as good a 

22 form for discussion. I think that is an open meeting to the 

23 public and there will be consultants from Idaho and people 

24 from the Regulatory Staff, and we will sit in the same room.  

25 MR. ROISMI.N: Is that the normal mechanism by which
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1 a Staff evaluation of nuclear document gets transmitted to 

2 the public, at an ANS meeting? 

3 MR. NOVAK: As an example, it wouldn't be unusual 

4 for an Idaho Nuclear document to be presented as a paper at 

5 a National conference. It wouldn't be unusual for a member 

6 of the AEC Staff to offer technical criticism or comstent on 

7 it. That is part of the open form of the discussion. That 

8 would be one example that I could think of.  

9 MR. ROISMAN: Have there been any ANS meetings 

10 since the time you did your -- since those blackboard 

11 calculations were done on the Idaho Nuclear report? 

T2 MR. NOVAK: Yes.  

13 MR. ROISMAN: Was this particular matter brought 

14 to the attention of the assemblage at that time, to your 

i5 knowledge? 

.16 MR. NOVAK: No.  

17 MR. ROISMAN: Were you at the ANS meeting? 

18 MR. NOVAK: No.  

MR. ROISMIAN: Was anyone from the Staff at the ANS 

20 meeting? 

21 MR. KARMIAN: Do you mean at this table? 

2 LMR. ROISMAN: Yes.  

23 MR. KARMAN: I was probably here.  

24 MR. ROISMAN: Mr. Karman, no insult. If it would 

25 help the question -
I. U

3587



LWm6

2 

2 

4 

5 

6 

7 

8 

9 

10 

13 

24 

35 
14 

68 97 

19 

20 

21 

22 

23 

24 

25

3508 

MR. COLMAR: What are you referring to, the con

tents of the table? 

MR. ROISMAN: The blackboard calculation that was 

done with that particular table. 1 want to know if that 

matter was brought up.  

MR. COU4AR: No. It was not of-any significance to 

be brought up. What is the significance of that table as you 

see it? 

CHAIRMAN JENSCH: Excuse me.  

o ROISMAN: I'm not on the stand.  

CHAIRMAN JENSCH: If you have a question, ask your 
counsel. We get stuck with conversational things where we 

lose the question. We will conduct it through an attorney 

and the witness.  

MR. COLMAR: I was trying to contribute some 

information.  

CHAIRMAN JENSCH: If you will contact your attorney 

he will represent your interests.  

MR. KARMAN: I will tell him on the record, don't 

do that.  

MR. ROISMAN: The blackboard calculations, thus, to 

your knowledge, have not been made public except for us just 

now talking about the fact that they ex.isted; is that correct? 

-MR. NOVAK: To my knowledge, yes.  

MR. ROISMAN: Are you capable of reproducing those

1 1
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blackboard calculations for us today to demonstrate what you 

think is the problem in the table in the Idaho Nuclear 

report? 

p MR. NOVAK: Yes. -can give you the flavor of the 

5 concern. That's about all.  

MR. ROISMAN: Do you remember the precise calcula

tions? Is it something that will take a long time to put up 

S on the board? 

9 MR. NOVAK: I do not remember the precise calcula

10 tion.  

Mr. Chairman, maybe if I just tried to denote what I 

saw in the analysis, maybe we can get off of this.  

CHAIRMAN JENSCH: All right. Please do.  

14 MR. NOVAK: If you look at Table 1, there is an 

assumption that the delta T of sub ECCS over delta T normal 

16 is equal to K row V2 to substeam divided by K row V2 sub

17 water.  

8 The equation then goes on to make the assumption 

19 that the K, for steam, and the K for water are similar and 

20 can be canceled from the equation., 

21 In our review we noted that perhaps there would be 

22 a more realistic K than could be calculated for the steam 

23 binding portion.  

F4 CIAIRMAN JENSCH: Do you call that an error or just 

I a difference in judgment as to --
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MR. NOVAK: A difference in judgment.  

2 CHAIRMAN JENSCH: As to assumptions? 

3 MR.NOVAK: That's correct.  

6 CHAIPAN JENSCH: It really isn't an error but 

5 just a different approach; is that right? 

MR. NOVAK: Yes.  

7 CHAIRMAN JENSCH: Very wello 

3 MR. FORD: Can you define X, please? 

9 MR. NOVAE: It is a resistance factor.  

MR. FORD: That's vhat I guessed.  

You don't think the K for water and the X for steam 

12 are the same? Can you tell me what is the difference? Whzlt 

13 calculations have you performed that has bounded these 

4 differences? Are they five per cent difference, 100 per cent 

15 difference? 

MR. NOVAK: You are asking too many questions, 

Go back and ask me the first question and I will try to 

8 answer it, 
e iMR. FORD: What calculations or experimental data 

20 did you have on the K for water and the K for steam? 26 MR. NOVAK: The K is a function of the Reynold's 

22 number. On the blackboard calculations I made, they are 

23 just specifically calculating the Reynoldb number for steam 

24 and calculating the Reynold's number for water, and saying 

Sit they were sufficiently far apart that the K shouldn't be



IWm9 I 3591 

I affected by it. It was that simple.  

2 MR. FORD: The analysis of clad swelling that was 

3 presented in BMI-1881 earlier, which was cited by a member of 

4 the Staff, the fundamental fact in that equation to predict 

5 the effect of clad swelling on emergency core coolant system 

6 was the resistance, the K factor. It was determined, as you 
7 indicate, as a function of the Reynold's number. Can you tell 

a Ime, in terms of the consistency with which the Staff is 

9 performing its analysis, whether the K factor used in this 

w0 analysis which you have introduced as evidence in support of, 
your position in one area, whether this K factor is the same 

92 or different than the one you are rejecting in Table 1 of 

23 IN-1387? 
4 MR. NOVAK: I don't know. I can't reproduce the 

15 Battelle Memorial calculation.  

16 MR. FORD: It is not a matter of reproducing it.  

17 Let me give you the values. The K factors used in this 

18 calculation ranged from 7.1 to 153. It is noted by Battelle, 
19 "fAC BAND." 
20 Can you tell me whether the range of K factors that 

2'1 you accept when you are presenting your evidence in form of 

22 the Battelle report, whether the range of K factors that you 

23 accept as reasonable there is the same as the range of K 
24 factors that you will accept as reasonable when analyzing 

2S Idaho Nuclear's calculation?
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MR. NOVAK: I wonder if I could have a few minutes 

2 to make that check, sir.  

3 CHAIRMAN JENSCH: Surely.  

04 MR. NOVAK: Could we take a recess? 

5 CHAIRMAN JENSCH: If you think it will take that 

long.  

7 MR. NOVAK: It will take five minutes.  

S MR. FORD: Why don't we have this as a matter we 

can defer. I don't really think it is the time for a break at 

to the moment.  

1 I am curious. The Staff safety evaluation report 

J2 .for Indian Point 2, it is dated September 3rd, 1971. Can you 

13 tell me when it was completed? 

~0IR KAPMAN: Are you talking about the supplemental 

15 safety evaluation referring to ECCS? 

1M1R. FORD: As the witness was about to ask me, I 

guess yes.  

is MR. NOVAK: What do you consider completed, sir? 

MR. FORD: When the substance of the analysis was 

firmed up, when it was just a matter of typing it and filing 20 

it. The analysis presented here dated September, was it 

finished in June or finished a year ago June, or when? 22 

0 23 MR. NOVAK: The substance, I would say, was finished 

end a week prior to the issuance, 

* 25
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IAMR. FORD: A week prior? 

2 M.. NOVAK: Yes.  

3 MR. FORD: So late August? 

4 MR. NOVAK: Yes.  

5 MR. FORD: I am curious. In view of your discussions 

6 this afternoon, whether the Staff plans to present any 

7 revision of the safety evaluation report.  

8 MR. NOVAK: It does not.  

9 MR. FORD: Are you aware of the speech made on 

io October 20, 1971, at Bell Harbor, Florida, by Dr. James R.  

ii Schlesinger, Chairman of the Atomic Energy Commission? 

2 TL 0. NOVAK: I have not read the speech.  

3 MR. FORD: Have you heard tbat in this speech the 

14 Chairman of the Atomic Energy Comission indicated that the 

is role of the Atomic Energy Commission had been changed from 

16 fostering and protecting the nuclear power industry to 

17 protecting the public,interest in nuclear affairs? I 
MR. KAPWAN: I object to this. What does this have 

to do with our hearing for Indian Point 2? 

20 CRAIDIR JENSCH: Would you care to speak to the 

21 relevancy of that matter? 

22 MR. ROISWMN: Mr. Chairman, in the speech that was 

23 made by Dr. Schlesinger that Mr. Ford is referring to, the 

24 statements I made at the AEC has changed, changed as of the 

time Mr. Schlesinger took over the Commission from wThat it
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had been prior to that, that the change had to do with the 

2 precise way in which the Atomic Energy Commission will go 

3 about doing the very kind of work we are revie-wing here.  

4 For instance, in that speech, which is News Relea e No.  

5 S-21-71, released 7:30 p.m., Wednesday, October 20, 1971, on 

S page 2, it states, "'From its inception of the Atomic Energy 

7 Commission has fostered anti.protected the nuclear energy -

8 On page 3 it says, "In the week since I came into this Job 

I have been impressed on a number of occasions by the failure 

o in the industry and in-house properly to distinguish between 

the role and responsibilities from industry and the separate 

I role and responsibilities of the AEC." 

13 What we are trying to find out is, it would appear 

that the statement incicate that the Atomic Energy Commission 

15 is changings its attitude or approach. if the safety 

T6 evaluation done for this plant was done under the prior 

07 approach, then the question comes up as to in what manner 

is that evaluation might now be redone in light of the new 

19 approach of the Commission, or if it is going to be redone at 

20 all. That is the relevancy because we are trying to determine 

2 whether or not the Atomic Energy Commission Staff review of 

22 this particular plant is in conformity with what the 

23 Commission considers to be the Commissions responsibilities.  

4 ead KARYM: Mr. Chairman, from what 1ir. Roisman 

Sread I'm not sure that the Board uill be the first to
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I realize thatq we have no idea what approach Chairman 

2 Schlesinger was talking about, what effect it would have on 

3 our safety analysis, whether he is talking about the inclusion 

4 of environmental matters in hearing. This is so far afield 

5 that I think it can be summarily disposed of, Mr. Chairman.  

6 It has absolutely no place in this hearing.  

7 If Mr. Roisman is interested in getting Dr.  

6 Schlesinger to have some idea and tell us what he had in mind, 

9 all well and good. But I certainly don't think that Mr.  

to Novak testifying here on ECCS matters is in a position to say 

11 what Dr. Schlesinger had in mind or anything related thereto.  

17 M. ROISMAN: Mr. Chairman, we are not asking for 

13 uhat Dr. Schlesinger had in mind. We are referring to the 

14 speech and asking Mr. Novak what is his understanding of ,hat 

15 this means. If he thinks there has been no change in the 

16 condition or there uas no promotion of the nuclear industry 

17 and is not to be promoted any longer, fine, that will be his 

IS view. I am not asking him to speculate as to what Dr.  

19 Schlesinger might have meant. Dr. Schlesinger's remarks give 

.us a reference point. All I am trying to elicit from him is 

21 whether he in any way is changing his review.  

22 MR. KARNMA: Z yield to Mr. Trosten.  

23 MR. TROSTEN: I object to the question posed by Mr.  

94 Roisman. He said he is asking Mr. Novak what Dr . Schlesinger 

25 meant. X object.

LMu3
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GHAIRMAN JENSCH: Could we have the question reread? 

S ~ MR. ROISIM: Would it easier to restate it? 

3 iR. FORD: Mr. Chairman, I think the purpose of the 

4 questions I have framed in this area is to ascertain not what 

5 was in Mr. Schlesinger's mind, but looking at it as a behavior

6 ist. I want to find out, in terms of the Staff behavior, 

Y whether now that 14x. Schlesinger has made this statement, 

a whether the Staff plans to do anything different. The question

9 that I have regard simply a determination of A, whether the 

10 Staff intends to revise its safety evaluation report, and, B, 

11 a clarification to the weight which the Staff has given in its 

12 present safety evaluation report to., A, fostering and promoting 

13 the nuclear industry, and, B, the public interest.  

4 M KAP24AN: 1 object to any matters coming in on 

TS this, Mr. Chairman. If the interrogator has, on behalf of 

16 Mr. Daniel Ford, stating Mr. Novak, are you going to change 

37 it, fine. Do you plan to do this, fine. tWhen he brings Dr.  

8 Schlesinger in, as the Chairman of the Atomic Energy 

19 Commission without any of us kn4ing -

20 CHAXPN JENSCH: lie will have to come in after Dr.  

21 Sternglass on the present schedule. I think the Staff counsel 

22 has indicated the consideration the Board has given to the 

2 3 matter. Has there been any ne-) directions of the Staff in 

2:4 reference to safety evaluation, or are you preparing a new 

25' S evaluation? 
° j
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1 IM. NOVAK: I am not preparing a new evaluation 

2 CHAiMl A JENSCO: And you have had no direction to do 

3 so? 

4 MR. NOVAK: I have had nodlirpction. to do so.  

5 CHAIRXAN JENSCH: Does that take care of the 

6 inquiries you have? 

7 M. FORD: There are some further matters, F.  

8 Chairman. What is the relative weight which the Staff 

9 gives in its presenting its judgments in the present safety 

10 evaluation report to, A, fostering and promoting the nuclear 

11 industry? 

12 Mo KARMAN: Objection.  

13 CHABIWAS JENSCH: What is the basis f6r your 

14 objection? 

15 MR. KAMAN: 'he basis for the objection is that 

16S. the function of the Regulator Staff is for the radiological 

17 health and safety. Under no circumstances has the Regulatory 

is Staff had anything to do with fostering or promoting the 

19 Merchant, Marine.  

20 That is from my prior appointment with the Maritime 

21 Association, and you will have to forgive me.  

2a CHAiRAIM" JENSCH: I think the language in the Atomic 

-3 Energy Act -- do you have a copy of the Act here? 

24 MR. FORD: I believe there is a statement in 

25 Section 3D.
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CHIRMAN JE!SCH: Will you read what it says.  

2 MR. FORD: This is my recollection.  

3 IS. TROSTEN: While we are Tloxing at that, I t-ould 

4 like to lodge a formal objection to the question on the grounds 

it is entirely repetitious of a long line of inqud.ry that Mr.  

Roisman conducted months ago on this general question.  
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CHAIRMAN JENSCH: Of whom? 

12 MR. TROSTEN: Of witnesses of the Staff as to the 
3 risk benefit determination.  

4 CHAIRMAN JENSCH: Will you identify the place in 
5 the record and give consideration to it? You haven't done 

6 that.  

7 MR. TROSTEN: Yes, Mr. Chairman, I will do that.  

8 MR. FORD: Do you indicate, Mr. Trosten, whether 

9 that was pre or post the speech of Mr. Schlesinger, October 

10 20th? 

11 MR. TROSTEN: I'd be glad to indicate it, although 

12 it has absolutely nothing to do with anything, Mr. Ford.  

13 MR. FORD: In terms of your questions, Mr. Trosten.  

14 Our questions are 

MR. TROSTEN: Would you like to assume the stand 

16 or should I? How would you like to do it? 

17 CHAIRMAN JENSCH: He is answering your claim of 

Is objection. He is entitled to speak to it as an attorney 

19 is entitled to speak to it.  

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

21 CHAIRMAN JENSCH: We are getting hb views to the 

22 question as the propounder of the question.  

23 MR. FORD: Yes. My belief is that Mr. Roisman's 

24 questions which bear some analogy perhaps to the present 

25 questions were long before October 20th when

3599
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I 
Dr1 James R. Schlesinger, Chairman of the Atomic Energy 

Commission, gave a speech redefining the role of the Atomic 

3 Energy Commnission, and inasmuch as the questions which I 

4 intend to ask relate in a very material way to what Dr.  

5 Schlesinger said in that speech I believe that whatever the 

similitude of this line of questioning things that were 

7 handled before must be very small.  

8 CIAIR N JENSCH' . Well, -the Atomic Energy Act 

provides in Section 3 that "The purpose of this Act is to 

effectuate the policies set forth above by providing for 

(a) a program for conducting, assisting, and fostering 

research and development in order to encourage maximum 

scidentific, industrial progress; 

14 "(b) A program for the dissemination of un

Is classified scientific and technical information and for the 

16 controlled dissemination and the declassification of 

17 restricted data, subject to appropriate safeguards, so as to 

i8 encourage scientific and industrial progress; 

"'(c) A program for government control of the 

20 possession, use, and production of atomic energy and 

21 special nuclear materials which are owned by the government 

22 or others so directed as to make the maximum contribution 

23 to the common defense and security and the national welfare, 

24 and to provide continued assurance of the government's 

ability to enter into and enforce agreements with nations,



groups of nations, for the control of special nuclear 

2 materials and atomic weapons; and, 
3 

"(d) A program to encourage widespread participa

tion in the development and utilization of atomic energy 

5 for peaceful purposes to the maximum extent consistent with 
6 the common defense and security and with the health and 

7 safety of the public." 

8 Then it goes on with (e) as to the international 

9 cooperation, and et cetera.  

10 Well, if that is the purpose of the Act it seems to 
11 me.a reasonable question to ask the vitness whether his 

12 radiological safety analysis is part of a program to 

IS encourage widespread participation in the development and 
14 utilization of atomic energy for peaceful purposes to the 

15 maximum extent consistent with common defense and security 

end 16 and with the health and safety of the public.  

17 
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MR. KARMAN: Mr. Chairman, under Section 1.12 of 

3 the Rules of the Atomic Energy Commission, the Rules and 

Regulations of the Atomic Energy Comission, Chapter 10, 

4 Code of Federal Regulations, and I am quoting, "The 

5 director of regulation discharges the licensing and other 

6 regulatory functions of the AEC except where final decision 

7 rests with the hearing examiner, ar Atomic Safety and 

8 Licensing Board, or the Commissioner after a hearing. He 

may issue amendments of regulations if the amendments are 

corrective or of a minor or nonpolicy nature, which do not 

11 substantially modify existing -cegulations affecting the 

public health and safety, the commo c.efms- e -and security of 

13 a substantive or procedural right." 

It is well known, Mr. Chairman, that the Atomic 

15' Energy Commission is vided into a promotional and 

16 regulatory side. The director of regulation, under whom the 

S7 gentleman, Mr. Novak, and I are employed, has nothing 

18 whatever to do with promotional matters. We are solely 

19 constrained and are actively engaged in the regulatory and 

20 licensing fulnction in which promotional matters have no 

21 bearing whatever.  

22 CRAIRMAN JENSCH: Do you have any hesitation in 

23 having your witness say the same thing? 

2. MR. KARMAN: My witness is a technical an, Mr.  

2-5 Chairman. It ink tha t this is a matter which can be 

ii
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I decided and determined by the Chairman in listening to an D2 
attorney speak this matter.  

$ CHAIRMAN JENSCH: Well, I think -

4 IMR. KARTAN: Mr. Roisman was trying to bring in 
Dr. Schlesinger's speech with Mr. Novak who, I am positive, 

6 and I am saying right now is not qualified 

7 CHAIRIVAN JENSCH: To read Dr. Schlesinger's speech? 

MR. KARMAN: This is not what I am saving. lie is 

not qualified to determine what Dr. Schlesinger meant, 
C.HAIPdAN JENSCH: Well, I understand that. But 

the question is what has this witness done.  

1 MR. nARYAN: In light of wvhat Dr. Schlesinger has 
13 said. If that caveat were taken away, and as I indicated 

14 before, Mr. Chairnman0 if Mr. Ford had asked Mr. Novak, 

"Do you plan to submit a new safety evaluation" I 

certainly would have no objection.  

17 CHAIR1MIN KARPAN: Well, he has answered that.  

18 MR. KARMAN: Fine, But as long as there is going 

19 to be a tie-in with promotional matters and Dr. Schlesinger 

20 I must raise a standing objection.  

21 MR. ROISMAN: Mr. Chairman, the question that's 

22 outstanding didn't/whisper the word of Schlesinger in it.  
23 It merely said to what extent -- in fact, it's written down 

24 here since it's in the interrogatories. It asked the 

25 relative weight which the Staff had given to 'the fostering



1 and promoting of the nuclear industry and the public interest 

2 in its decisions.  

3 Now, we just took it to the word nuclear industry° 

6 We didn't even want to get to the other halfo We will get 

5 to and the public interest in a moment.  

6 Now, all we want to know- if this witness thinks 
7 that in the Staff evaluation it fostered or promoted nuclear 

8 industry, and I am kind of surprised Is Mr. Karman telling 

us that the witness doesn't know whether he was fostering 

10 or promoting the nuclear industry in making the safety 

11 evaluation for the plant? 

12 MR. ICAMAN: Mr. Roisman, you have cited these 

13 interrogatories which were served in the Schlesinger's case, 

14 Interrogatory No. 163, and there again it's in a speech 
S made by Dr. James R. Schlesinger. That is the preface for 

16 everyone of these questions.  

!7 MR. ROIS1,AN: But the questions that we asked at 

is your request took out reference to Schlesinger.  

MR., "ARPAN: Fine, Thank you.  

CHAIRMAN JENSCH:: We are just dealing now with the statute to see whether these carried out or had anything to 

22 do with it. The objections are overruled. The witness may 

23 answer.  

24 MR. TROSTEN: The tanscript reference, by the 
25 way, for the record, Mr. Chairman, is on page 905.

14Bm3
3604



MBmS

I MR. FORD: Do you know what kind of code the 

2 ECCSA is? 

3 MR. NOVAK: I think the code -- now, there are two 

4 codes at Battelle and I was wondering if one is -- they are 

5 reflood codes primarily, codes which can be used for steam 

6 binding.  

7 MR. FOrD: Then I take it that you are not aware of 

8 the fact that in the testimony that has been introduced by 

9 Mr. Colmar relating to flow blockage effects , that that 

10 testimony is supported or the sole source of support of that' 

11 are ECCSA code calculations? 

12 MR.NOVAK: You asked me a question do i rely on it.  

is MR. FORD: Yes. I asked you whether any of the 

14 information that the Staff has given us in support of its 

15 eight hypotheses that it's presented within the testimony 

16 whether any of it relies as far as evidence on this ECCSA 

17 code, and I am asking you now are you therefore not aware of 

i8 the fact that the testimony introduced this morning by 

19 Mr. Colmar is based on this result from this code? 

20 MR. NOVAK: I just wanted to clear the record. When 
21 I say I did not rely on -- the question is a little misleading 

22 because I did not need that specific document in that 

23 specific analysis to prepare a safety evaluation on Indian 

24 Point 2.  

25 However, that document and the information is part

3606
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I I CHAIRMAN JENSCH: May I see it? 

2 You may answer, Mr. Witness.  

3 Do you know what the question is? Are you 

4 fostering -- wait a minute.  

5 1AR. NOVAK: I am calculating the K value.  

6 CHAIRMAN JENSCH: Well, there is a resistance factor 

7 in there, I am sure.  

8 In your radiological safety analysis are you'len

9 couraging the widespread participation in the development and 

00 utilization of atomic energy for peaceful purposes to waximum 

extent consistent with the co-mmon defense and security and 

with the health and safety of the public?" 

MR. NOVAK: Not to my knowledge.  

14 MR. KARMAN: Again, Mr. Chairman, I would like this 

15 answer to be taken in the context of the job performance 

16 that Mr. Novak and the other technical people in the office 

17 of the Director of Regulations perform.  

18 CHAIRMAN JENSCH: I am sure it will be and I think 

19 that the witness has answered. He has emphasized that.  

20 Will you proceed.  

21 MR. FORD: Mir. Novak, in your safety analysis 

22 report of the Indian Point 2 have you relied on any results 

23 whose fundamental source of support is the Battelle Memorial 

24 Institute Code, ECCSA? 

25 MR. NOVA: No.



I of the general literature that is available to the Staff, 

2 and Mr. Colmar, he has a review, he has looked at that 

3 1 document and he makes certain observations of it .  
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M3Btl I MR FORD: Yes. blow let me understand then. in 

2 your safety evaluation you don't need the results of Battelle's 

3 ECCS4A analytical model. The results of which analytical model 

4 on flow blockage do you use? I believe w e ascertained from 

5 Rx. colmar this morning that this was the only one.  

6 MR. KAR.MAN: YXo Chairman, at this time i have been 

7 informed by ir. Colmar that the preparatory statement by PiLr 

8 Ford is just not accurate.  

9 mR. -ORD: x believe if we refer to the transcript 

10 this morning Yrx Colmar tias not referrinT to the document , 

g BMt-1881; he was referring to another B1x report. But on the 

12 transcript is the fact that we open to a page 48 of the report 
13 that he was referring to, the source of the statemaent ras 

14 footnote 9, we checked footnote 9 and obtained the fact that 

I5 it was a reference to BhI-2882.  

16 so z submit that the transcript clearly answers that 

17 question.  

CRAi.-LAN JENSCf: That was m recollection of the 

19 testimony.  
20 mRestimny. x would like to clarify that right now, 

21 W. chairman, because DT,. Colmar indicates that this was not 

22 what he thought the testimony waso 

23 CEAMAN JENSC.H: ell, I think we will clear up his 

24 conf usion later. But i understand the, gentleman is referring 

2.5 to one document and kor. colimr is referring to another. Mo
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M3Bt2 colmar can explain his document when he has an opportunity.  

2 ret's go ahead w ith the interrogatio Dir colmar seems to 

3 be troubled about some recollection he has. But i can't think 

4 that stops the interrogation. He can wavk out his confusion 

5 before the evening's over; swho klnos? 

6 Da. IWPJ-N. it may not be his. Mo Chairman.  

7 CBZRIRlN JEnSCB: it may not be, but we will accept 

a the interrogators responsibility for the mment.  

MR. FORD: Yes.  

go can you tell me, oovak are you familiar with 

11 this code, the quality of the code, its strengths, its pit

12 falls and so forth? 

13 M.o NOVAK- i have heard discussions by Dr.o caxkinez 

14 on the code.  

15 MR. FORD: Are you aWaM of the fact that the code, 

13 when applied to , FECHT Data systeirntically overpredicts 

17 the heat transfer coefficient? 

18 M. NOVAK: it Way be deliberate; I don't kna,% 

19 W, PORD: Are you aware of the fact that the heat 

20 transfer coefficients that it was compared with was the highes' 

21 heat transfer coefficients from the FLECHT data and that even 

22 these highest heat transfer coefficients did predict co

23 efficients even higher than them? 

24 JqRJ jOvAK: would you nepeat that question, please? 

0 ~2(Whe pending question is read by the reporter.)
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MR. NOVAK: I don't understand your question, 

a 1 R. FORD: In other words, the PWI FLECHT program 
3 that produced heat transfer coefficients and heat transfer 

4 coefficients, nowe since the heat transfer you get is the 

5 function of the flooding rate, when you assume a very high 

6 flooding rate you get thd very highest heat transfer co
7 efficients. maybee of courser if you make a conservative 

8 use of this, that you xould just take the iow heat transfer 
9 coefficient data, So that when we say that the Battelle 

10 zeCSA code cverpredicts Fr T heat transfer, are you aware 

of the fact that the cobf'icients that it was compared to were 
V2 the highest of all -the FLESCHT, so that in terms of this code's 

I ability 

14 MR. NOVA<K: Well, go ahead, ou are asking- .  

gm. FORD. Yes. T am asking you are you aware of 
16 these pitfalls of the code? 

17 M. NOVAK: it may not be a pitfall, ! hat's my 

l8 point.  

19 mR, rORD: wll all right. Are you aware of the 

20 fact that it greatly overestimates in the highest of the 
•.1 observed heat transfer coefficients from the FLECHT data? 
22 MR. NOVAK. it may be perfectly obvious to the 
23 investigator if he is performing a steam binding calculation.  

24 He is looking to find out that specifc consequence. He will 
25 pick an optimistically high heat transfer coefficient to give
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I him the lowest steam binding. It is perfectly a legitimate 

2 J assumption.  
3 1M. FO!RD. I see. That the limitations of the code 

4 that l am mentioning are li.itaticns that are brought out by 

5 the use of the code, not in steam binding analysis, which 

6 might be conservative, but in an analysis of the effects of 

7 the flow blockage on euergency core cooling system effective

8 .ness, 

9in that situation would it be conservative to over

10 estimate heat transfer coefficients? 

11 NOVAK I cannot answer that question without 

12 doing a thorough review of the analysis. I just can't take it 

13 on your premise.  

14 'ORD: Yes, Well T am trying to--T would be 

glad to give you references to the Battelle's study wbich 

16 qualifies its code in this way.  

17 MR.. NOVAK: The heat transfer coefficient code is 

18 a user option. He can put in iWY, he can put in nominal, he 

19 can put in high.  

20 MR. FORD: Yes. MY point is 1wanted to knau whethez 

21 you were awlare of the fact the particular user Who took the 

22 particular option when he did studies of flw blockage took 

23 this paxticular option of very high heat transfer coefficient 

relative to FLECHT data? Are you aware of the fact. that the 
25 testimony, that the staff has introduced today on flow
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I blockage effects, are produced by this code that has these 

2 peculiarities, letss call them? 

3 14R. NOVhX: X can't answer that question.  

M. FORD.: who can? 

5 D&R. NOVAK I doiebt that anyone can in the way it 

6 was framed because it takes too much. You should be more 

7 specificL,.  
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1 i'i. COLMAR: Can I make an attempt to ;:!aer that 

l question sir? 

3 DIR. FORD: Let me make the question specific 

4 enough to get a sensible answer.  

5 Is it correct as stated by the Battelle on page 4 

6 of the report on the flow blockage calculation B1-1881, that 
7 the code they use, ECCSA, overpredicts the heat transfer 

a coefficient, and that therefore there is a note later on 
9 page 24 that it predicts a more rapid ccoldo~n than experi

10 mentally observed?.  

if MR. NOVAK: May Hr. Colman as-wer that question, 

12 Mr. Chairman? 

13 Ia.o FORD: It was directed at Mr. Colmar, 

14 CHAIRPIAN, JENSCH: Very well.  

t5 M. COLNAR: ! didn't know the answer= specific 

18 reference,* 

17 CHAJIRMAN.i: ENSC: Would you like to see it? You have 
is a book in your hand and,.he has handed you one. Are there two 

19 different books? 

20 b'R. COIXAR: There are two different books, sir.  
21 The one I had, in my hand originally was my original statement 
22 about fuel blockage. The code that was used for fuel blockage 

23 by the BHI table was called NUCWH and not ECCSA.  
24 CHAI %UfA JENSCH: Well, now, are you answering that 
25 by looking at the book that was referenced in the footnote in

M4 Bul
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your book? 

2 MR. COLMAR: No. I am answering it by setting what 

3 I said straight.  

4 MR. FORD: Are you on page 40? 

5 MR. COLMAR: No, I am not.  

6 DT,. FORD: Of the report, your oavn report? 

7 MR. COLMR: Yes, my report, right.  

8 DR. FORD: Is it correct that at the end of the 

sentence that you were going dcwn this or.ning, decribing 

10 calculation, that it refers to footnote 9? 

11 MR. COLMAR: No. It refers to Reference 9.  

12 DR. FORD: Reference 9. Now, can you go to 

13 Reference 9 and tell us what it is? 

14 MR.° COL,: It' s W41-1881.  

is 1-9. FORD: Yes. Now that's the document which is 

16 discussing the ECCSA code, is that right? 

17 MR., COLMAR: 1o But WI4-188i covers many codes 

18 and many analyses. The sentence in which the reference was 

9 reads as follows: 'The effects of fuel rod swelling on ECCS 

20 performance were assessed (Reference 9) by using the ?IUGH 

21 to parametrically study different degrees of flow area 

22 reduction," et cetera.  

23 kt. FORD: Yes. But the input and processing of 

24 that data, is it simply the MUC -.- the MUCHA code? 

25 VI R. COL iAR: That's what Mr. Ca-rbiner says.
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I MR. FORD: I see.. But have you read the primary 

2 source for this? 

3 M. COLTAR: The MUCHiA code? 

4 MR. FORD: No. Isn't it correct that the calculatiolls 

5 that you were discussing weren't done in the report you have 

6 in your hand, they were done in 1881? 

7 MR. COLMAR: Ro. They were assessed by using the 

a MUCHA code. That's the phrase used by the author.  

9 1.qR FORD: i see. Well, assuming that that's so.  

10 let's ask Mr. Novak about this code.  

11 Can you tell us what the quality of this code is, 

12 whether it is satisfactory in your judgment? 

13 M. NOVAK: I can only state that I have heard a 

14 discussion of it by Dr. Carbiner. I don't feel qualified to 

us perform a technical assessment at this time.  

6 MiRI FORD: Another subject treated in the Battelle 

17 report 1881 concerns a phenomenon that we were discussing the 

18 other day with 'r. Moore and Dr. Roll, that is the situation 

19 in which in a loss of coolant accident the swollen balloon 

20 might be filled with fuel, and that this would give rise to 

21 a cooling problem, it greatly increases the local heat 

2 generation. Can you tell me what experimental data the Staff 

23 has on this subject in order to determine whether it would 

24 cause a problem during a loss of coolant accident? 

.5 MR. NOVAK: Would W. Col'ar care to comment?
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S1MR. COLMAR: I don't think there is any experimental 

2 data.  

MR. FORD: Now in Battelle report B4I-1881 there is 

4 analytical data. It states on page 17, and I quote, "Pieces 

jere in the bubble," their term for balloon, "is-asstmed to bE 

filled with fuel could give rise to cooling problems uh-n the 

film heat transfer coefficients of approximately 25 Itu per.  

hour or per square foot Fahrenheit described as surface heat 

transfer." 

to Can you tell Mr. Novak is the Battelle calculation 

I hem a reasonable one? 

82 M-R. NOVAK: I can't tell.  

13 24t. FORD: Is there any 

14 MR. 1OVAK: At this time. And I am not in a 

15 position to answer that question.  

16 M . FORD: Can you tell me whether in your prepara

17 tion of the safety evaluatiot report for Indian Point 2, 

to whether you explicitly considered the phenomena of the balloon 

19 being filled with fuel during the transient? 

20 M. NOVAK: I did not.  

21 kEL. FORD: Did any other members of the Staff 

22 specifically analyze this question? 

23 M. NOVAK: Whether there was a potential for the 

?4 balloon being filled with fuel? 

25 o DPORD: Whether there was a potential for local
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cooling problems from the phenovena of the balloon being 

filled with fuel or receiving incremental fuel because of the 

3 mechanical damage that comes with irradiation of the fuel.  

4 MR. NOVAK: It's the Staff's position that there is 

no evidence to support that postulate. I don't see why we 

would it in our analysis.  

7 M FORD: Are you familiar with the observations 

in the TRFAT tests of a migration of U02 chips? 

M5. NOVAK: Just one moment.  

10 M. COLMAR: Yes, we are familiar with that.  

IR. NOVAK: Mr. Colmar will answer.  

1219.o FORD: Yes, he did ansuer.  

13 Now the question is does that show the migration 

14 of irradiated fuel during the accident? So that is experi

25 mental data. Can you tell me 

1 iPl. NOVAK: I think that is in yar opinion.  

17 Migration of fuel has to be qualified.  

148 DIR. FOD: Yes. Nowo can you tell me is it your 

19 position that unless someone comes and says this is a problem 

210 you are not going to take the indications that it's possible 

21 and go out and find out the answer yourself? 

22 ME. NOVAK: I don't sit around waiting for people 

23 to ttl1 me here is the problem.  

24 MR. FORD: I see. Nowv can you tell me what looking 

5 I you are doing or what looking the Regulatory Staff is doing
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into this question of migration of U02 during the transient 

and local heating problems? 

R. NOVAK: From our view of that experiment we hae 

concluded that there is no evidence to support the postulate 

that this' is a mechanism for local cooling problems, is that 

what you mean? 

7 For fuel degradation.  

s. FOD: Is it correct that if some fuel chips 

were ejected during the course of an accident, is it correct 

that if the rods were close enough so that the piece ot fuel 

ejected were jammed up against the cladding, is it correct 

that the chip of UO2 fuel could produce a significant increas[ 

in cladding temperature? 

14 I.. NOVAK: I don't know, . haven't performed that 

calculation.  

M. FORD: Let's simply talk in terms of your 

17 fundamental mderstanding of heat transfer. Zf you take a 

i rod which is just sitting there with steam flowing by, it has 

19 a certain tempera-ure, heat transfer and so forth, and then if 

20 you take and you., put a hot piece of U02 on It, is that going 

21 to have an effect on the temperature at that location? 

22 DR. NOVAK: It may have some effect. This is a 

23 nnj ect-ure.  

24 .R FORD: Yes. No; is it also correct that depend

P5 ing upon the extent to which the fuel cladding here is thin
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I because of -expansion, is it possible that the impingement of 

2 the U0 2 chip on the weakened cladding could have a mechanical 

3 effect on that other cladding, could make that rod fail in a 

4 situation without this additional mechanical -- without the 

s addition of this mechanical effect which it wouldn't be 

6 expected to fail? 

7 MR. NOVAK: I donot think I can answer that question 

8 MR. FORD: Now, can you tell me whether you have 

9 looked into the mechanisms of fuel element failure propaga

1o tion loads? 

11 DMR. NOVAK: %Ir. Colmar will answer.  

12 MR. COLUAR: I'd like to ask you what do you mean 

is by fuel propagation, fuel failure propagation? 

14 M!. FORD: Yes. We had a long discussion about 

15 this earlier.  

16 M. COLMAR: Was it qualified? 

17 MR. FORD: No. 1want to address the question to 

18 Mr. Novak here and ask him in terms of the Task Force's work2 

i what work you did on fuel element failure propagation loads.  

20 

21 

22 

24 

251



3620

Nltl I MR. NOVAK: I think mr. colmar was as much a member 

2 of the Task Force as I was, and I think he is more competent 

3 in this field to answer the question.  

4 M!. FORD: I see.  

SiPTo colmar, can you tell me, in terms of the list of 

6 references and documents that were consulted by the Task 

7 rorce, can you identify these studies here that were con

a cerned with fuel ele.=t propagation modes? 

9 MR. COT.MR.- Specifically In that list? 

10 14R, FORD: Yes.  
I :,MR. COUDLAR: Well, if it had to do with the TRAT 

12 test, I would say that's applicable.  

43 MR. FORD: Are thd.re any other references? * 
14 CHAIr R JENSCH: 'If it appears the witness would 

is like some time=

16 MR, FORD. I am going to go on to some other ques

17 tions.  

18 CEA A JENSCH- SI ee i a plea for a break. At 

19 this time let us recess and reconvene in this room at 5:20,, 

20 (A short recess is taken.) 

21 CMLRMN JENSCH: Please come to cwder, 

22 1w. Novak has resumed the stand.  

2 23 Mr. Colmar has his microphone in shape. Let us 

24 proceed.  

25 MR. COLN7%R.- Thanks to the young gentleman in the
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corner, 

2 CIMIMN JENSCH: Will you proceed, please.  

3 M . NOVAK: Sir, for the record, I have performed 

4 that calculation. I think We might at this tLme square away 
this. table and perhaps we won't have to come back to it again.  

6 " CMMM Iq JENSc: Shat will be very helpful. Will.  

7 you do thatt please.  

8 MR, NOCXK: The discussion was, in my review-as 

9 well as other people of the Staff, i.7e revieteed this table 

io some time ago and we noted a different -Yay perhaps we would 

11 hiave performed the calculation.  

92 CA JENSCri Would you identify the table and 

13 the page? 

?4 R, yOVtrx: X.c am talking about Table 1 in rq-1387, 

I5 entitled Technical Description. Simulated oerqency rla 

is Effects Test SEFET P!r Ct.  

17 This table has the thrust of saying that during 

i blcdown you may not have the flooding rates due to the steam 

19 binding that one envisions. ihis table only supports our 

2o -criteria that all accumlator water during blavdun is by

21 passed., 2e essence of this table is the calculation to say 

22 that there was only a certain amount of water that could come 

23 up into the core and be vented through the system. Any 

?4 additional water, the accuulator lines in excess of that 

2,5 would first fill the accumulator--excuse me. it would fill
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NlWt3 I downcomer and then spill.  

2 our analysis of blwdwn requires that all of -the 

3 accuMulator water d&ring blowdvvn be bypassed, So this table 

4 really does not have any influence on the calculation at all, 

5 PFrthers just to clarify the point here, the K value 

6 that . calculated for this Table 1, was on the order of 70 to 

7 80 and it would not vary by more than 10 or 20 per cent from 

a that value taking into consideration my assumption. So I 

9 would Conclude that it is well within the bounds of the 7.1 

10 to 153 identified by vx,. Ford in the Battelle report,, 

cERARnK JERSCH: is this the calculation that you 

12 considered in your blackboard calculations? 

13 mRo NOVAK . he calculations we considered was how 

14 significant was it to do a more realistic calculation of the 

1 x value.  

16 CPMA RMH JENSCH. My o oly point is, this is the 

17 table you were talking about.  

18 IMR. NOVAK-. Yes, six.  

19 M.D FORD: FX.Eovakz are you representing the 

20 siumlated flw effects tests as being involved simply with 

blowd n? 

22 IM.R MOvaw : 1 am referring to Table 1 in the 

23 significance of blwdowno 

24 mR. FOnP, is it not the case that the uhole pur

25 pose of this flow effects test is not to measure flou effects
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NIMw4 I dfring blowdon but to measure flow effects during reflooding? 

2 z MR0 NOVAK: This test and this table is a descrip

3 tin Of whether or not the accumulator water is going to come 

4 into the core unretarded. Are there any effects? This table 

5 supports the idea that you are going to get steam generation 

6 and you are going to retard this reflood. You are only going 

7 to refill at a certain flooding rate on the order of ane or 

8 two inches per second as opposed to the initial flooding rate 

9 of eeven inches per second. So the thought here is that if 

10 you have any additional water that you wPant to take credit 

ji for during blwdwn, it will probably go out the break.  

1 2 h point was, the valuation ic-del for XsruR assumes 

1s that all of the accumulatm wzater, regardless of the mechanism, 

14 is bypassed and moves out the break., Any additional water 

5 driM the reflood portion which reaches a height in excess 

16 of the inlet is going to flew out the break in any eient.  

17 This table has only the essence of sayLng that the 

i8 only &iving head you have for ref lood is the head of water 

iq available to lou from the downcomer 

20 M. FORD: Let me clarify this. is it your under

21 s tanding that the data of this tabIe presents no iplications 

22 for radial flow during ref looding; that is only concerned witl
S23 b lowe~m' 

243 
.4 M1R NOVAx.- Tht's ny judgment, yes.  

M D~IM- That is your judgment?
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o M NO 1 K : Yes 

M.R FORD: In terms of what it is represented as here 

3 isn't it correct that imediately preceding the table which is 

ca page 15, it says, in .reference to this table, sable.i 

5uThe ratio of the reactor pressure drop in each 

secticn dan-ag reflooding to the pressure drop during normal 

7 operations as shcan on Table 1.1 

DM,,NOVAK: %atls true.  

Dit,. FCPD. So is it correct, then, that your analysis 

has £ccussed on the applicability of this table to blaan dcwnh 

in which you have said it is all right, ydu already consiered 

.12 this? 

13 ,M NOvAK- it is reglooding during the flcpdon, 

14 sir. Earlier in the analysis, there was some consideration 

j s that you would be able to reflood some portion oE the core 

16 during the blaudown This is an argument whiCh says it is 

17 very unlikely that you are going to get any flooding rates, 

substantial flooding rates because of Uie steam binding 

19 Soblem., 

20 M FORD- Are rods eected to swiell during blow4d0nr

21 pr does the swelling take place in the eae:ly phase of reflood? 

22 M. NOVAK: In my judgment there will be some rods 

23 that swell during blowdewn and many more siell-if they were 

P4 &ring the reflood portion.  

25 M.R FCRD: Wat is your estimation of for Indian
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NlWt6 I Point 2 of tie maximum clad temperature at the beginning of 

2 ref looding? 

3 DR. NOVAK: %bat number is available in the July 13th 

4 testimony. Is there a specific break you are interested in? 

5 M FORD: Yet& the double-ended cold leg break.  

6 MR. NOVAK: There is a figure in the July 13th 

7 testimny.  

8 MAIR :N JENSCH: Can mI. Colmar come to the rescue 

9 here? 

10 w" CL : To0 sir.  

itR NOVAK: I would estimate the temperature of the 

12 biodawn, to be approimately 1500 degrees at the end of blod

13 doin.  

14 FR FORD: Is it correct that the threshold in 

15 finding the onset of rod swelling is around 1600 degrees? 

15 M MOVAR(: I don't Imni thate sir.o 

17 , FORD: maybe we could ask mro Colar to come to 

18 the rescue as the fElzo blockage expert.  

19 is this correct, that both the analytical predictions 

20 of the onset of the threshold for significant swelling in 

21 experimental operations for the onset of significant swelling 

22 indicate that the threshold for the onset of significant 

0 23 s welling is around 1400 to 1600 degrees Fahrenheit? 

24 Mf COLMR: 14 to 1600? 

25 MR, F MIOD: ye0
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N1wt7 M. COLMR: .- ere is a range that depends on the 
2 parameters, like internal pressure heating rate and so forth.  

3 so I wuld say, possibly, even from. al yWhere from 1200 to 

4 1800.  

5 MR. FORD.- n terms of the mid range of the influenti 

6 parameters, we said 1400 to 1600; is that correct? 

7 DM COMM.: Ws.  

a PR. FORD: If the Xdaho Nuclear people are con
9 cerned with c blockage as the mechanism of radial flow, do 

i0 you think you would be worried about mainly the situation 

11 pOSt 1600 degrees, or do you think that during blowdown radial 

12 flow--hw does blowdewn enter into radial flw? 

13 MR. COLDRR: I dotit knmy the answer to that 
-14 question.  

5 M. FORD- I am trying to ascertain the basis under 

16 which you are trying to indicate that table 1 relates only to 

17 blcwdo. The data, the pressure drop data is calculated 

Is here during reflooding, is that not correct? 

19 AR. COi-R: Dluring reflooding occurring during 
20 bl=#down. it is ECC iijectin occurring during blowdmn.  

21 MR. FORD: Is it your definition of terms such that 
22 there is not a distinction between blwdawA during which things 

0 23 are going out and reflooding in which things a-re going in? 
24 IM. COLI: Ie 4uestion is, do I make a distinction? 
25 . FORD. ,to the c.re, yes. 3 am trying to
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I ascertain your distinction between blowdxqn and reflooding.  

2 MR. COLMR: Blovwdon occurs while pressure vessel 

3 pressure is essentially over the containment pressure.  

4 Reflooding, in the context of Table 1, I would have to say 

it represents ECC injection. If i could elaborate on that, 

6 TAble 1 discusses pressure drop being elements of the reactor 

7 system which are outside the core, From that alone, one can 

infer that the thing people are concerned with in the flooding 

rate, the total pressure drop as it affects the flooding rate.  

0 R FOD: can you tell me, mr. Colmar, for Indian, 

Point 2 and for large PWRs, can you tell me how long blowdowin 

* takes ? 

MR. NOVAK: It is a function of the b..eak, s-ir 

14 MR. FORD: we are talking about the guillotine 

15 break of cold leg.  

16 MR. NOVAK: Fifteen seconds is a typical blowdown 

17 time.  

10 MR. FORD: in terms of steam expansion, the 

19 relevance data presented by Idaho wuclear, is it clear that 

20 the data they present here, that they used to talk about steam1 

21 expansion, is all four periods defined not as blowdown period, 

22 time from the break, but all of their data here relates to 

.23 time after flooding, and when they talk about steam expansion, 

24 doesn't this make clear to you that they are concerned with 

!! the reflooding stage after blaodo.n rather than having anyth in
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• to do with blodxn? 

2 Let's shaw you the steam generation table they are 

3 talking about .  

4 MR. COLVIAR: Is that in Table 1, sir? 

5 MR. PORD: This is Figux-e 3.  

6 PM, . COLMAR: IS that related to 1abie 1? 

7 MR. FORD: Yez Tuble I is part of their discussion 
8 of steam expansion. in rder to talk about steam expansionv 

9 you have to talk about steam generaticn. So that what i am 

10 asking you is -'m going to give it to M. Novak.  

1 I'm asking you to look at the table and say, since 
%2 all of this steam generation data and all of their talk is 

13 about reflioding, isn't it very clear that your interpretation 

14 of Tble I is just as applying to blowdown and not at all an 
15 accurate representation of what they are talking about when 

16 they are talking about steam expansion? Let me show it to youJ 
17 CMIRMN JENSCH: You may go up and see if if you 

18 like, Do you have a copy of the table? 
19 M.o COAR.- Yes-3.  

20 MR. BRimGS: What is that report? 

21 mRo FORD: This is the famous In-1387.  

22 you have studied that figure. Is it correct that 
23 the steam generation data that they are talking about there 
24 is for the amount of steam that will be generated at the 

25 b lowdewn ?
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I DR. COLMR. Lets see. Table 1.  

2 MR FORD: Could we get k Novakls impression first 

3 and then get it from guwo colmar? 

4 CMIRRAV JEWSCH-v I infer that 11. Novak I can 

5 say can't read the table, but pB Colmaras specialty is table 

6 reading, is that right? 

7 MR. COLMDR: I will accept that for the moment.  

8 CIXRAN JENSCHS It is just an assumption subject 

9 to change, of course,, 

MR. COULIR: q iunderstanding is that Iable I is 

21 referred to only Under Section 302 which discusses coolant 

12 bypass, which is much later in -the report than Figure 3.  

13 - Can you show me what the connections between them 

14 specifically are? 

15 MR. FORD: W. colmar, the questions9 , let us get 

16 straight what Figure 3 represents and then let us go to the 

97 entire report.  

ts MR. COLBR-. Thanks to M o Roisman-

19 2M FORD: Let me tell you what the question is.  

P.0 The question is, is it clear that the steam generation that 

V is being discussed in Figure 3, steam generation after the 

end of blOwdwn? 

3 R. COlR: it is not absolutely clear, but I will 

24 accept it for the moment 0 

MR. FORD -N0-1 let us try and make it clear0 Can

WIwMl0



N~lwt 113630 

you look at the time scale there and tell us what the time 

a scale is? it goes from zero after refiooding up to 100 

3 seccnds after ref looding is that correct? 

4 MR COVDAR: Forty seconds.  

5 M. FORD: I don't think you found Figure 3. We.  

were discussing Figure 3.  

7 MR. COLVAR: Figure 3 goes up to approximnately Go 

a seccnds0 tVd like to point out that Figure 3 is used in this 

9 CMI&Ulation of %ble I to indicate the amount of steam that 

10 might possibly be formed in. the core that leads to steam 

binding whirl prevents fluid, ECC fluid from traveling up 

t2 into the core because pressure is built up in the core a-nd 

3 force.s it uP the doancomer and out the break.  

14 

16 

17 

19 

20 

21 

22 

23 

24 

21



NWmi 
3631 

IMR. FORD: Exactly.  

2 MR. COLMAR: What we do in our interim policy 

3 statement is, we accede to the problem implied in this 
S4: document, which was done before semi-scale, and we impose the 

5 condition that 100 per cent of the fluid injected during 

6 blowdown is thrown on the floor, and that any time the down

7 comer is filled, the additional ECC water injected is also 

thrown on the floor. Therefore, the ECC policy statement 

includes essentialAy this consideration And goes actually 

10 beyond.  

1 MR. FORD: Mr. Colmar is your understanding of what 

12 that table says is exactly of what my understanding of what 

13 that table says, except for one small point. Would you turn 
I4 to Figure 3, please. I want to go over this with you.  
15 Is it correct that the time scale here reads, 

16 "Time after flooding in seconds"? 

17 MR. CO I.AR: Right.  

18 MR. FORD: Is it correct that it goes from zero to.  

19 70 seconds after flooding? 

20 MR. COTMAR: That's what it says.  

21 MR. FORD: The flooding they refer to, is it correct, 

22 the zero point before flooding is the end point for blowdown; 

I 23 is that correct? 

24 MR. COLMAR. I'm not sure of that.  

25 MR. FORD: We know there is almost 15 seconds worth
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of blowdown; is that correct? That is with a double-ended 

2 break.  

3 MR. COLMAR: Fifteen seconds total blowdown.  
4 1MR. FORD: So if they are giving us data over the 

5 70-second range and taking this data and using it in Figure 
6 3, does the fact that they are using 70 seconds worth of 
7 data lead you to wonder whether they are applying this to a 

8 1 15-second blowdown? 
MR. COLMAR: Give me a moment to see what is used 

10 in Table 1. It says here that -

tb MR. FORD: Can you read the paragraph before the 

12 table and see where it refers to blowdoTi and see whether it 

13 says, "reflooding." Read it out loud, please.  

14 MR. COIUAAR: "The ratio of the reactor pressure 

5 drop in each section during reflooding to the pressure drop 
during normal operation is as shown in Table 1. The fact 

97 that the loss coefficient is probably greater for two-phase 

of steam flow than for water flow is negligent- Pressure 
19 drop data for normal operation was taken from the Sequoia 

20 PSAR. These dta were used in the pressure drop ratio 

equation of Table 1 to predict reactor pressure drops during 21 

22 ECC at a time when 20 per cent of the ECC water is turned 
23 to steam. This 20 per cent value is consistent with PWR 

24 1! FLECHT calculations shown in Figure 3." 

25 IN That is to say --- I'm adding my own remarks now.
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Table 1 is based on a number 20 per cent of the injected 

steare 

As a support for this calculation, Hank points to 

Figure 3. They could have used any number.  

MR. FORD: Let's go back to Figure 3. Read the 

title of Figure 3 for us.  

MR. COLMAR: "Steam generation rate obtained from 

PWR FLECHT data., 

MR. FORD: PWR FLECHT data? 

MR. COLIVR: Yes.  

MR. FORD: Did the PWR tests simulate blowdori or 
did the PWR FLECHT tests simulate conditions at the beginning 

of reflooding after blowdotwn? 

MR. COLMAR: At the beginning of reflooding after 

blowdown 

MR. FORD: So is it therefore clear to us that they 
are talking about reflooding after blowdown? There is steam 

generation data from steam generation after blowdown, and 
that whatever similarities between the analysis of biowdown 

and what you make and their analysis is coincidental; that 

the main point is that they are not talking about blowdown; 

they are talking about reflooding. Is this now perfectly 

clear? 

MR. COLMAR: No, sir, it isn't.  

MR. FORD: Mr. Novak, let's ask the sane question of'
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I you. If they are using FLECHT data for steam generation, 

2 isn't it perfectly obvious that they are talking about post 

3 blowdovm situations? 
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MR. NOVAK: Again I cant answoer the question. mir.  

2 Colmar has looked at the report and I would 

3 a. FORD: No, excuse me. You have made the repre

4 sentation that you have analyzed Table 1, that the evidence 

5 which you have been discussing or your blackboard calculations, 

6 Are you telling me now that these calculations and so forth 

7 are, te are to consider them irrelevant? 

MR. NOVAK: No. You are chaging the tone of my 

9 comments. 1 pointed out one of the reviews that 1 made in 

10 reviewing a document a number of months ago, and the point 

I1 that we are discussing today is whether or not that specific 

12 table and that figure, whether or not it is relevant to 

13 blowdown or to reflooding, and I think Mr. Coloiar has reflected 

14 my observations for the limited time i have had to refresh my 

15s memory on that report.  

16 MR . FORD: Yes. Nou-, can you tell us what you do 

7 about steam binding post blowdown? 

8 YR. NOVAK: it's certainly considered.  

9 I,. FORD: Yes. Can you tell me what the analysis 

20 is? Where do you set forth 

21 M. NOVAK: We start with the evaluation model, the 

22 Westinghouse evaluation model, and I think there is a section 

there that is specifically related to reflooding.  

2511. FORD: I see. Now, are the pressure gradients 

that they contend exist in the core during the beginning of
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reflooding, are these pressure gradients -

MR. NOVAK: Who, who is they?I 

MR. FORD: Westinghouse. Are these correct? 

MR. NOVAK: The pressure gradients in the core 

during reflooding? 

MR. FORD: Yes.  

M. NOVAK: They use FLECIT data for the given 

flooding rate.  

MR. FORD: Now, ,LECHTV data concerns heat transfer 

coefficients.  

MR. NOVAK: It also has pressure drop.  

MR. FORD: Pressure drop across the core? 

/R. NOVAK: No. Axially. I thought we uere talking 

about steam binding.  

MR. FORD: We are talking about radial flow. There

fore, it's the pressure drop across the core that's the 

pressure drop of interest.  

Can you tell me what is your evaluation of 

Westinghouse's assumptions regarding the pressure drop across 

the core? 

M. NOVAK: i have reviewed the FLECliT tests and 

I have concluded that the radial pressure drop in the FLEIHT 

bundle was small.  

MR. FORD: It's on the record, the statement from 

WCAP17665, the final report on FLECIE in Section 4 on the

0 Bu2
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I limitations of FLECHT which specifically says that the FLEoCT 

2 test, because of their bundle configuration they don't have 

3 anything to contribute to the discuBsion of corewide radial 

4 flow.  

5 Now, can you tell me when you consider W-estinghouse 

6 data on radial flow and pressure gradients is there any other 

7 data besides this data from FLECH1 that you have evaluated? 

8 MR. NOVAK: I think I should clarify my review of 

9 the FLECRIT. because I don't think you have characterized it.  

10 As far as the radial pressure gradient, I have observed the, 

movies of the FLECHT experiments and I have reviewed the 

t2 flo patterns and I have observed the radial pressure 

13 gradient and I have maude -- I have drawn the conclusion that 

14 that test is a reasonable test to discuss whether or not 

15 there would be a radial pressure gradient established.  

16 If there is none over ten tubes, ten rods, then I 

17 feel that that is substantially to the point that it's not 

18 going to be generated outside the end rods. It would have 

19 to be established within that frame.-ork, in my opinion.  

20 MR. FORD: Do I take it then that you disagree with 

21 the statement in WCAP 7665 in page 4-5, this is the final 

22 FLECHT report, section entitled, The Assumptions and 

23 Limitations of PLECIT Test.  

24 It states on page 4-5, this is in the transcript 

25 earlier, but "r w..ill read it and show it to you for coment

o 3u3
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now, " It should be noted that no attempt was made to simulate 

2 corewide residual flow effects in the 1'WR FLEcTf test.  

3 Typical reactor loss of coolant accident calculations indicate 

4 that the coolant flow at the midplane of the hot assembly 

5 with 50 per cent flow blockage would be approximately 75 ppr 

6 cent of the core average. Therefore, it is important to 

7 recognize the need to take radial flo, distribution into 

8 account in using FLECHT data for reactor loss of coolant 

9 accident analyses." 

10 Would you like to study this? Is that clear? 

ii MR. NOVAK: I don't disagree with this statement.  

I think what I was trying to say, which I was being perhaps 

1:3 cryptic, this was judgment that I made on the significance 

14 of radial flow. I judged that the experiments and the movies 

15 that I witnessed and the radial pressure gradient that if 

16 radial pressure gradients were to be established I myself 

17 would have expected them to be established in that bundle.  

M,. FORD: I see. Now, in your earlier comments 

19 on Table I you mentioned that you thought that the Idaho 

20 Nuclear people had got the K factor wrong, I vonder if you 

21 could clarify whether in fact they did get it wrong.  

22 MR. NOVAK: They made an assumption that I said.  

23 .o FORD: Can you tell me what value they assume 

24 at what value you think is reasonable? 

25 11R. NOVAK: They used the K value for city-state



I operation.  

2 MR. FORD: Of what? What is that? 

3 MR° NOVAK: i didn't calculate that number. I was 

4 making the observation that if I were to do it I would have 

5 tried that perhaps the K value which existed during the 

.6 reflood port0ion for steam binding purposes could have been 

7 different than a city-state value.  

8 This is in fact a requirement.  

9 .MR FORD: Do I take it then that you are remember

10 ing that in your earlier blackboard computations you computed 

11 both and th, irs was wrong. is that the nature of the 

12 operation? 

13 1 . NOVAK: I computed as I remember, we computed 

14 what the difference in Reynolds numbers would be for certain 

15 portions of the loop, and we concluded that they would be 

16 significantly different which would then affect the K value.  

97 MR. FORD: Yes. Now, we noted that this consider

is able uncertainty in the K value is indicated by the Battelle 

19 calculation in which they put it in a value of betwem 7.1 

20 and 153i nm, can you tell me was the K value used by Idaho 

.21 Nuclear, was it outside of the bounds used by Idaho or used 

22 by Baelle, rather? 

23 MR. NOVAK: Well, I calculate a R value for city

24 state on the order of 60 to 70. This was within the 

25 range of Battelle.
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DR. FORD: I see. So that is it correct that you 

accept the Battelle evaluation that has been submitted here 

by the Staff as testified, using a K factor in that range, 

but you don't accept the Idaho Nuclear data at all? 

M. NOVAR: I didn't say that. I didn't say I 

didn't accept Lt. I said that I know that there was, in my 

estimation, a difference that should have been, that could 

have been accounted for.  

M. FORD: I see. ell, w~hat difference does its 

accounting make? I mean if one fellow can do it one way and 

you accept it and then another fellow does it another way 

and then you decide then not to accept it, i mean, should we 

change -- do you want to change your reliance or submittal 

of Battelle information? Do you want to change right now to 

include only the portions of it that had your K number?
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1 MR. NOVK: Let me explain to you. This review is 

2. not unique. In our review during Task Force review, 

3 we made a review just like this, where if one would use the 

city-state value or the city-state resistance for the loop : and try to calculate the steam binding, the amount of steam 

which would be passing through the core during the steam 

7 binding portion of the accident, and then go back and do a 

a realistic calculation, taking into account the true fluid 

9 behavior and calculating the Reynold's numbers in the steam 

10 generators and so forth, about a 10 per cent difference in 

11 reflooding rate. if my memory serves me right, accounted for 

was the dIfference. And this was subsequently required in 

13 the evaluation model, that a realistic calculation of the 

14 steam binding be accomplished. And I think that is the 

15 essence of it.  

I6 oM. FORD: Now, let me inquire into emergency core 

17 cooling Task Force reviews of flow distribution problems.  

Are you familiar with the work of the irving Task Force of 

19 1967? 

20 MR. NOVAK: At one time -- I have read thr document.  

21 MR. FORD: I see. Now is it correct that the 

22 Irving Task Force was the first Task Force set up by the 

3 Atomic Energy Commission to study the fuel coolant problems 

94 of light water power reactors? 

2.5 MR. NOVAK: I don't know that question, the answer
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I to that question specifically.  

2 NR. FORD: Are you aware of the fact that the 

3 irving Task Force made clear its concern with flow distribu

4 tion and that it noted that no experimental measurements of 

5 flow distribution through a reactor core had been reported for 

6 Rooding systems? 

7 MR. NOVAK: I have no reason to doubt those findings 

a at this time.  

9 MR. FORD: Are you aware of the fact that it 

to regarded tests in this area to be urgently needed? 

IMR. NOVAK: I would read the report again. I don't 

know if that is a conclusion.  

3 MR. FORD: You don't know Are you familiar 

14 I have seen your copy on your table of the study Water Cooled i 

i eactor Safety, an assessment prepared for the Committee on 

16 reactor safety technology of the European Nuclear Energy 

87 Agency and published by the Orgai ation for Atomic Cooperation! 

18 and Development, in May of 1971, are you aware of the concern 

1.9 they expressed on flow maldistribution and their suggestions 

20 for tests in this area? 

0.1M. NOVAK: I am no specifically familiar with the 

22 document or their activities.  

M3. FORD: Can you tell me in terms of your own 

[knowledge of the loss of coolant analysis research that has 

gone on, can you tell me whether your rejection of radial
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f low, whether that. is a mechanism that we should investigate, 

and as causing potentially very serious problems, is your 

rejection of this, is that the popular view or do these other 

Task Forces and the European Nuclear Agency study, is that 

the popular review? 

MR. NOVA: I don't know what the popular vieu is.  

MR. FO1D: Well, can you tell me anybody who shares 

your view? 

MR. NOVAK: That what? Shares my view with regard 

to what? 

M. FORD: That radial flio is not a mechanism 

about which at present we cannot say that it will not cancel 

the margin of safety thought to exist in the emergency core 

cooling system operation.  

MR. NOVAK: I did not poll the Staff for that 

specific question.  

MR. FORD: I didn't ask for the result of a pollo 

I asked you simply to set forth the work in this field, the 

work specifically addressed to this question that supports 

the position that you have taken.  

MR. NOVAK: Would you repeat the question, please? 

CThe pending question is read by the reporter.) 

MR. FOID: Let the record show that the witness 

paused and asked for the question to be reread.  

MR. KIMAN: What kind of nonsense is that, M .
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I Chairman? 

2 CHAIRMAN JENSCI: Well, I think it's obvious he is 

3 thinking about it.  

4 MR. KARWN: Since when do we put pauses in the 

5 record.  

6 CUALRMA JENSCH: Well, tKis is one.  

7 MR. KADIAN: Miy? I'd like to know why? Because 

* the interrogator asked for it? 

9 C1AIR JENSCH: Well, it's an event:, that occurred 

10 during the course of the proceedings.  

* MR. AINAN: Well, I think you are setting a rather 

dangerous precedent, Mr. Chairman.  

13 CFAIMN JENSCH: I want to avoid that.  

14 MR. NOVAK: Perhaps we should poll the rest of the 

• 5 panel here. I don't think that there is anything you need 

16 in my assumption that radial flow as we understand it within 

17 the limits specified by the interim policy statement would 

18 preclude that the engineered core safety systems will not 

19 function adequately.  

20 M. FORD: Yes, I realize that the interim policy 

21 statement has not considered this. Can you tell me explicitly, 

22 i have read the interim policy statement several times, can 

P3 you tell me where it says anything about radial flow? 

24 M. NOVAK: Specifically? 

25 1. FORD: Yes.
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I . NOVAK: Well, I think you have to go back to our 

2 criteria and I would argue that within our criteria the 

3 consequences of the radial flow as has been observed in the 

4 TREAT experiments and the FLUCWf heat transfer are acceptable.  

s MR. FORD: Now 1 have read the TREAT data. Can you 

6 t ell me where it discusses radial fl and where the authors 

7 VIR. NOVAK: It discusses degrees of blockage, sir, 

and then I would go to the FILEM*U test to conclude in that.  

9 FLECHT test also.  

G DMW. FORD: Do you suggest that the authors of ORhL, 

ti 4635, the TREAT document, do you contend that they support 

your position and have said so in that document, that radial 

flow is a problem, is a nonproblem, ! suppose we should say.  

554 IGo NOVAK: I cannot refer to any place specificallyj 

35 but perhaps someone on the panel would want to make a comment.1 

MR, FORD: Yes. Ito Norian, can you set forth any 

17 experimental or analytical work that's been done on the 
1 question of radial flow that supports the position which Vir.  

Novak has taken? 

20 MR. NORiAN: Noo I cant.  

MR. FORD: Mr . Lauben, can you answer that question? i 

22 MR. LAUEL'N: By hearsay only.  

3 VO.FORD: Thank you. No.  

Nk. Colmar, can you answer that question? 

MR. COLMAR: Well: I P, sorry. I was slightly
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distracted in a conversation with Mr. Lauben.  

2 Let -ne say this -

3 MR. FORD: Do you kncw what the question is? 

4 IR. LAUBE: I am trying to direct myself to the 

5 problem of the radial flow.  

6 
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MR. FORD: Yes. The questionis can you please set 

forth the references to analytical or experimental work or 

radial flow that supports the position Mr. Novak has taken.  

I am looking for references.  

MR. COLKAR: I am not sure what position MrL. Novak 

is taking. He would have to take the position in the interin 

policy statement.  

MR. FORD: I think we very carelessly undertook 

this poll and as long as you haven't anticipated, let's 

just end the poll with a sample of two. Thank you.  

MR. COLMAR: Well -

MR.KARMAN: No. You asked the quest-on, Mr. Ford.  

You are going to have to live with it0.  

CRAIRfMA JENSCH: I think if you can answer the 

question specifically, do you know some reference material 

that supports the position that radial flow is not a problem 

in this area? Do you know? Yes or no.  

$R. COLMAR: I don't know of any case, any data 

which has obviated the problem, so we have reduced -

CHAIRMAN JENSCH: That answers it, doesn't it? 

You want to argue? 

MR. CL0,4AR No. Can I answer it that way and then

quality it?

CHAIRMAN JENSCH: Give us clearly do you know any 

references, then you can explain.
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J MR. COLMAR: No, I don't have any references.  

CHAIRnW JENSCH: Very well. Now you can answer it.  

3 MR. COLMAR: May I proceed to explain it? 

4 CHAIRMAN JENSCH: Yes.  

5 MR. COLMAR: My understanding is that since the 

6 issue isn't entirely clear and in order for the interim 

7 policy statement to be somewhat responsive to the concern, my 

8 understanding is that we impose an arbitrary reduction of 

9 flow in a hot channel by 20 per cent during the blowdown, 

0 during the reflood, I would say, speaking now specifically for 

myself, for the reasons I enumerated earlier today in my 

T2 discussions with Mr. Ford, that I don't really believe that 

13 Liedenfrost migration or blockage or the third factor, which 

14 I don't recall right now 

5 MR. NOVAK: Steam expansion.  

16 MR. COLMAR: Steam expansion during a reflood are 

17 significant physical phenomena which contribute materially 

18 to radial flow.  

19 CHAIRMAN JENSCH: Yes. Now, I think you said that 

20 before. And we are glad to have it again.  

2 fMR. NOVAX: I am adding to it the fact that during 

22 the blowdown we have acknowledged the reduction of flow in 

the hot channel to take care of some radial flow effect.  23 

-24 CHAIRMAN JENSCH: In other words, radial flow is 

25 a problem and you say you have taken care of it by the
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criteria.  

MR. COLMAR: We have attempted to be responsive to 

3 that.  

4 CHAIRMAN JENSCH: But in any event radial flow is 

5 a problem. The criteria don't take care of it, it will still 

6 be a problem.  

7 MR. COLMAR: No. Radial flow has not been establisheic 

to be a problem, but rather than be nonconservative we 

9 acknowledge that there is the potential of it being a problem 

I and have been responsive by reducing the core flow.  

9 i MR. FORID: Can you set forth the section of the 

52 interim criteria which embodies this conservatism based on 

V3 radial flow? 

14 MR. COLMAR: Yes. We will set that forth for you, 

MR. FORD: Is this the interim policy statement of 

d June 29th? 
17 MR. LAUBEN: Yes. The interim policy statement 

18 acknowledges the existence of the 6"71 submittal by 

V9 Westinghouse and it says, "The calculations shall be done 
20 -according to that and in the 6-1-71 submittal Westinghouse 

21 proposes that in their hot channel calculation they take 

an 



3650

that we wish to present for our evaluation that would be 

2 given in support of that.  

MR. FORD: Now, if you indicate that you take radial 

4 flow into account by way of endorsing the submittal from 

5 ~Westinghouse, now this is with regard to Westinghouse 

6 calculations, can you tell me how you take radial flow into 

7 account for somebody who takes the option of using the RELAP 

8 and THETA codes that apply also? 

9 MR. LAUBEN: Yes. That is specifically spelled out 

10 in the interim policy statement for those who wish to take 

11 that option it is spelled out that they take an 80 per cent 

12 reduction of flow.  

1 3 MR. FORD. An 80 per cent reduction? 

14 MR. LAUBEN: I beg your pardon. A 20 per cent 

05 reduction of flow.  

16 MR. FORD: I see. Now, in terms of this arbitrary 

17 20 per cent can you assure me that if the flow were 19 per 

a cent that there would be a complete meltdown' at the core? 

MR. LAUBEN: I am sorry. ! don't understand that.  

MR. FORD: Well, in other words, if 20 per cent 

2 11is the point at which radial flow doesn't become a problem, 

22 if we have -- you take credit for less water, do you then 

0 23 get into a situation of -

24 CIMIRLMAN JENSCH: Excuse roe. I think there is soine 

25 interference, 

iiii
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Do pu want to restate your question? I think the 

Staff is conferring here. If they can eliminate the 

3 conferences they can help the interrogator.  

4 MR. LAUBEN: I think what you are saying is that 

5 flow reduced one more per cent arbitrarily, would that cause 

8 a meltdown? 

7 MR. FORD: Excuse me,, I mean if it were increased 

8 one more. If it went to 21 per cent what would happen? 

9 MR. LAUBEN: A peak cladding temperature would be 

0 raised by some small amount.  

l MR. FORD: Can you tell me have you performed any 

calculations to indicate what this small amount would be? 

13 MR. LAUBEN: Yes, we have. I believe Mr. Novak 

14 has them.  

is MR. NOVAK: I am just carrying them to the table.  

16 Yes, we have.  

17 MR. FORD: Have you performed calculations with 

is what code? 

19 MR. NOVAK: The RELAP code. And THETA code. This 

20 was a sensitivity study to determine how sensitive would the 

21 clad temperature be at the end of blowdown as a result of 

22 the fundtion of the flow, And I will just read this very 

-3 slowly.  

I MR. FORD: Could you make clear to us before you 

25 read that whether these RELAP and THETA calculations were done
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for Indian Point 2? A MR. NOVAK: No. These were done for Turkey Point 

3 3. But I think I have generic significance. What we are 

4 testing here is the sensitivity of this arbitrary assumption.  

5 Now, if the hot channel flow is reduced by 20 

6 per cent the clad temperature at the end of blowdown, which 

7 is approximately 18 seconds for the Turkey Point plant, was 

8 calculated at 3.470 degrees. If that flow is reduced 40 

9 per cent, so now we are -talking about 60 per cent of the 

j0 predicted flow, the temperature at the end of blowdown is 

now calculated to be 1580 degrees.  

And if you go one step further, if the flow was 

13 reduced 60 per cent and now the flow is 40 per cent of * 
14 normal they calculated clad temperature would be 1750.  

is So the sum of this is that the flow ratio for the 

16 arbitrariness here is not that sensitive, for had we doubled 

17 the conservatism we would have a temperature at the end of 

blowdown of 110 degrees higher.  

19 MR. FORD: I see. Now, this is at the end of 

20 blowdown. The interim criteria though don't relate to 

21 temperature after blowdowno They relate to maximum clad 

22 temperature over the entire transient. But the interesting 

23 thing about the way you interpreted the question is you are 

still talking about steam binding simply relative to 

25 blowdowno Now we get clarified with Mr. Colmar, I believe,
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1 that the Idaho data relates to steam binding after biowdown, 

2 that is during reflooding. Now, do I understand then that 
3 the 20 per cent reduction in flow that's being talked about, 
4 that that simply the assumption is regarding a blowdown flow 

5 rate, is that correct? 

6 1 MR. NOVAK: That's correct.  

7 MR. FORD: I see. So that in terms of the steam 
8 binding problem that may exist or idaho Nuclear asserts will 
9 exist after blowdown, that you don't make any conservative 

modification of flow to take that into account, is that 

end correct? 
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MR, NOVAK: A calculation is done in accordance 

2 with the reflood. The reflood valuation is taken in the 

3 interim policy statement and the basis of that is a co=silera

4 tion of the FLEtIT experiments from which we concluded that 

5 radial fcm is not something that you would have to impose 

6 an arbitrary reduction on.  

7 DR. FORD: Yes. So that do you agree that during 

ra reflood you do not change the amount of water going into the 

hot spot by any amount to take as a conserv -ism to take 

0 credit for possible -- to take away credit because of possible 

I radial flo? 

SMo. NOVAK: I think the evaluation that. we felt 

1 3 is that while there may be some local redistribution the nei 

effect is that you have additiona.l. heat transfer.  

15 M. FORD: Yes. Now, irrespective of whether or 

16 not you think radial flo is a problem, the point I wanted to 

17 nail down is whether or not you make any assumption during 

I8Pi reflood about the quantity of water at the hot spoai: , in 

59 assumption that involves some conservatism with regard to 

20 radial flow.  

21 MR. COIAR: May I answer that, sir? 

2 2 MR. FORD: Let's stick with Mr. Novek, pleas 

23 M.I4-. NOVAK: I think 1r. Colmar probably is better 

qualified to answer that.  

2~5 I. FORD: You have gone all the way with thisMr
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I Novak. Could you just give me your answer? 

2 MR. NOVAK: Well, we are a panel here and I think 

3 the point here is that he feels he can make a -

4MR. COLMAR: Well, if you are interested in the 

5 information I might be able 
to provide it.  

6 In calculations that we impose on the suppliers ve 

7 impose a condition of steam binding on the reflood portion 

8 of the transient. The steam binding problem is a problem 

9 that was essentially developed in Table I that we discussed 

earlier. That is the steam binding problem. It does not 

deal uith radial flow. The radial flow difficulty, at least 

12 1 don't feel is a problem during reflood. The steam binding 

13 problem is incorporated in the conditions for evaluation of 

14 the reactor plant.  

MR. ROISYAN: Mr. Chairman, could I just ask one 

thing? I don't mind if Mr. Colmar answers to a question or 

answers the question that 1r. Novak requests, if that seems 

to be the fruitful way to get the information, but it would 

19 be very helpful if Mr. Colmar would answer the question. He 

20 did not answer the question that was asked of Mr. Novak that 

21 he interpreted and said he was going to give us the answer to.  

22 He gave us a lot of explanations but he didn't tell us whether 

23 any account was taken for radial flow occurr ing during the 

24 reflood stage in the analysis that the Staff did. That was 

the question.

3655
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I We still would like to get that answer from Mr.  

a Colmar.  

3 fIXAN JPISCH: Was any account of radial flow 

4 taken? 

. N]OVP:: I thought I answered.:hat I said no.  JCHAWMAN JENSCH: Very ;ell.  
MR. FORD: So that if we divided a portion of the j transient into the bloudown portion and then into the reflood, 

9 if we said, "Well, this large circle represents the potential 

10 amount of water available to go into the core during blowdown :: and this represents the potential amounts to go in during 

I2 reflood, do I understand the interim criteria that they say 

I we throw away 20 per cent of this water, this water that may 

14 potentialy be injected during blwdodn from the accumulators, 

15 is that correct? 

16 MR. N.OVA: The amount of water that is thrown 

17 away is uot an arbitrary nurber. It's a function of the 

13 break size and it can be substantially greater than 20 per 

IC, cent.  

20 D, FORD: All right. Bt- is it the case that some 

21 fraction of this uater, this inventory of water available for 

.2 blotadown, some fraction of that is -- no credit is taken for 

3 ' that, is that correct? 

MRo NOVA"I. That's correct.  

25 Mj FORD: witop if the water available for injection
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I into the system during the reflooding do you take any reduction 

2 in this to take account for the potential effects of either 

3 steam binding or radial flow during reflooding? 

4 Et. NOVAK::: No. Because there is no reason to.  

5 VA . FORD: But in any case -

6 M R(0SEAH: Is it your understanding that the 

7 Applicant also does not take any account of flow redistribution 

8 during the reflooding stage? 

9 IMR. NOVPX: We are talking about additional loss of 

'o accumulator wal.ero When the system has reached containment 

pressure there is no additional discharge of fluid from the 

'22 system.  

14k. ROISMIAN: What about radial flaw redistribution 

during the reflooding stage? 

Tj5 MR. NOVAK: No, there is no requirement to take the 

96 consideration fUr radial flow distribution during reflood.  

17 t,%. IOISMAN: Is it your understanding that the 

ApplicanitI analysis takes account of radial flow redistribu

19 tion during the zeflooding stage or does. it not? 

20 M NOVAK: It does not, to my knoledge.  

OHAIRMN JENSCH: Did you have something more to add, 

22 Fir. Colmar? I notice you are shaking your head in the negative 

23 ji Iith those two questions.  

24 1 MR. COLVAR: Yes. ,.r. Ford, when he was at the Board 

11 asked two questions: Do ue take Into account steam binding or 

101
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radial flow, to 'hich I think °r. Novak said no. But I think 

he was responding possibly to the fact that we don't take 

radial flau as amplified by r. Roisman, but we do take a 

considerable penalty due to steam binding.  

I want to suggest the extent of the penalty. I may 

stand to be corrected in the numbers, but I think that the 

accumulators can deliver in a cold state in the order of siz 

inches per second into the core. Hc~wever, the penalty we 

take for steam binding nets us one inch per second. We then, 

in facL, 'Unpose a huge penalty for steam binding, which is the 

implication of Table 1 that we discussed earlier.  

MR. BRIGGS: Excuse me just a minute.  

M. ROISMAN: Mr. Colmar, that's -

MR. BRIGGS: Just a minute. Does this meam that a 

considerable amount of water, accumulator water is lost during 

the reflood period? 

iRo COLMAR: Presumably. It spills out when the 

downcomer is filled, it spills on the floor.  

PR. BRIGGS: Thank you.  

HR. ROISMMA1,: Mr. Colmar, let me just see this.  

Was it your responsibility to review this aspect of the 

Applicant's submission on Indian Point No. 2, the amount of 

water that would be available during blowdown and the amount 

of water during reflood, the redistribution due to flow, 

radial flo and similar matters pertaining to what we have
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I been discussing? 

2 CHAIBOW JENSCH: Yes or no.  

j NR. KARMAN: Mr.Chairman, I am not quite certain 

4 whether it's proper to get into the individual job assigne.n"ts 

5 which were handled by this Task Force and which led eventually 

6 to the policy statement, because we can get into depths here 

7 which I don't think are reconcilable.  

CHAIRT JIMSIC: I think the only relevancy is the 

relation to Indian Point 2, and I understood the question was 

I0 directed to that and we are trying to fix -whether this is 

1 the voltmteered statement by Colmar or whether he had some 

"2 responsibility in setting it to arrive at a conclusion, and 

3 I understand his statement is that he did have responsibility 

14 in this regard. Is that correct, Mr. Colmar? 

V5 MR. COU'IA: I had a responsibility insofar as i 
16 contributed technically to the formulation of the interim 

17 policy statement.  

I8 CHARMN JENSCH: Yes. I understand it wasn't a 

19 single performance, but you participated.  

20 MR. COLMR: Yes, sir.  

22 

23 

24 

i

OBu6



3660

PIWOI 1 MR. ROIStNt Is it-your understanding that in 

2 addition to assuming all of the accumulator that is subjected 

3 during blodow-n, that for the Xndian Point wo. 2 plant, there 

4 is also scae less of accumulator vater after blc74dcn? 

5 MR. COLDMR: Yes, for the steam binding conditions 

6 imposed on the analysis.  

7 MR, ROISXDMN. Is it your understanding that the 

8 amount of water available in the accumulators following 

9 blowdon would permit an ovetf low of the downcomer and it 

In. would be that water that will be lost? 

11 MR, Nov .x: Here is the figure, sir.  

12 FOR~D. CoLnz- I don~t kncrw how to ant.wer tbat,, i 

13 don t k:now h w to answer that.  

14 MR. ROISMN: You testified a moment ago that the 

15 water that is lost during the reflooding stags is because 

the daencomer fills upt, the steam is holding the water in the 

17 downcomer and preventing it from getting into the core.  

i8 during this post blowdown reflooding stage. So the rest of 

19 the water that comes in the downcomer you are assuming is 

20 getting spilled out? 

21 M. COLMaR As long as the downcomer remains full.  

22 MR. ROISM •N: How long do you assume the davncomer 

23 remains full after blowdown? 

24 MR. COLMAR: You see, that depends on the flooding 

25 rate. You see, there is a flooding rate. owater is finding
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its way into the core. The dc incomer would -then be--it would 

replenish it up to the dOlnoomer height and spill.  

M. ROTSME: I =m talcing about Indian Point NO 2.  

Do you know the figures for Indian point No, 2? 

DR. COLD %R: No.  

MR. ROISYIRN: Have you ever aon th!em? 

MR. COLDAR: i'm not sure t have.  

MR. ROISM.M: oW did you evaluate this? How did yo, 

particiPate in the eialuation of this aspect oz the Indian 

Point No., 2 safe evaluation? 

DIR. COLVAR: I participated by my teclmical con

lributions in -the frnulation of the interim policy statement 

of wbhich this is a part of all the evaluaticas of reactor 

plants.  

MR. ROISMN: You did not specifically look at the 

FSAR or the Applicant's submission that is in the record of 

this proceeding on -this ECCS p eformance and help evaluate 

the staff Safety Evaluation Suppiement, No. 3, on the ECCS 

performance? 

I.o COL, R: Not in this particular regard,, 

M. ROISMN: Did anybody here who is here from 

the Staff do this? 

FR. NOVAK: i did.  

AM. ROISMN: Do you agree With the statement that 

Mr. ClnMar made regarding the loss of the accumulator water
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I knew it.  

M. ROISMIN: By this document you mean tshat? 

Nit, NOVAK: The additional testinony filed by the 

Applicant.  

MR, FORD: Lir. Colmar, while waiting for 1. 1rovak, 
on 

I have the staff safety Evaluaticn. Supplement No. 3,/Emergencq 

Core Cooling. Could you sinply point out the page and line 

number in section 3.3 of the analysis of the refill and re

flood that explains the reduction in core f la. and ejection of 

accumulator water during this refill and reflood period.  

mR. COlmAR: I haven't read this. it wqill take me 

time. : havent read this evaluation,

3662 

after the bloydown. i the Indian point No. 2 reactor? 

CHAIRMN JENSCH: 37es or no. Do you agree? 

M. NOVAI. I am going to check it, sir.  

CRA XRY JEDSC : All right 

MR. ROZSDMN: Did ycm ever kncw ivithout checking, 

did you ever know? 

MR. NOVAI : yes.  

MR. ROISMANT: you did knc,,w the answer? 

m. NOVAK: I had forgotten the specific answer of 

3zdian Point No o 2;.  

M. ROISN:.. You did know2 the answ-yer at one time, 

though? You are sure of that? 

A NOVAK: in my thorough reviev of thiis document,



3663 

pMwt4 I M FORD: jIis is the Staff safety Evaluation 

2 Report in the ratter of Indian Point? 

3 1. COL"T.. yes.  

4 INMR, AR IN: M. Ford, we never indicated that Mr.  

5 colmar had anything to do with the formation of the safe 

evaluation of this kind.  

7 CHAIAN JTNSCH: That's interesting. i think the 

a question wYas, have you read it. i.e said he didnlt 0  That dis

9 poses of the situation.  

o Are we back to ze Novak? 

IM f F ORD*;, We are %,aiting for mI, Novak to see 

_2 IWhether he agrees with ,.w . colmar.  

1 3 Bgo NOK: I am referring to additional testimony 

14 filed by .the Applicant on August 16, 1971 .Figuxxe 1, w:fhich is 

15 labeled, "Double-Ended Cold Leg Break." Tis analysis was 

6 performed in compliance wi.th the interim policy statement.  

17 There is a point identif:ed as, "Accumulatcr EM pty Time At 

18 40.5 seconds After the Transient. p'rom that I would con

e 9 elude -that there is not a lot of dcwnccmer height, which is 

,? the pertinent parameter. This is typically what is revieed.  

21 The point being -wIether or not the accuumlator reached the 

22 complete discharge from the accumulator ias sufficient to 

2.3 reach the top of the dGcncom-er. x would say it probably has 

24 since the f:coding rate, once the accumulators have emptied, 

I is constant at !.3 inches. rAiat means, for all intents and
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purposes that the driving head from the ref looding pumps is 
2 not adding any additional fluid which they would. They wald 

3 raise the fluid level in the dc-nmcomer if it weren't at tholt 

4 level.  

5 R. ROISMN: The thing ium trying to figure out is";.  

I in evaluating the 3ndian Point No. 2 performance in the event 
7 of loss of coolant accident, don't you have to know hwO.? muck 

8 water is actually going to get into the core f~or the pu902.  
of cooling and to kno.w that you have to know hwr much of the 

to accumulator water got lost during blowdown? 

That figurer if I remember, is 26 per cent. Howt 
12 much , if any, got lost after lcrdcx-,n and during zeflood? 

13 1 am trying to find out frcm you, did you ever kn.
* that figure? You said yes, you did, and it was in the July 

3 S il3th testimony that it xaS przosented. I gather that you hare 

16' looked at the supplement to that testimony and you f und the 

17 figure in there that you can't find conclusive evidence on.  
I j am trying to find out if you ever had conclusive informta, 

tion on that question in order to complete your evaluation.  

20 OVAK.: The question, as I understand it is, 

21 did l know when the accumulators emptied? 

22 Roi OISaNm. Did you know what, if any, water was 

23 lost during the reflood pDriod& 

24 m- ,. NOVAEXI: I said - knew -the answer at one time.  
25 1D ROXSD.kI; I am trying to find out frcm where did I
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M. OVAK: Why I am aqs ering in this fashion is 

that--y, havy only tw9 options in compliance "to he _iterim 

police statement. At the end of bludiwno you take whatever 

amount of water is left in the accumulators and you deposit 

-that in the lower plenum, permit it to fill the loarer plenum, 

reach the bottom of the core, come in at approximately 

twenty inches, and also Lienty inches into the downcomer.  

From this time on you start the steam binding 

problem. But the accumulators have not completely discharc ed 

So what happens ncw is that the core level rises at a very 

Io7 rate but the dxncomaer will rise substantially if it 

didhilt fill beforethe complete discharge oZ all the accuarulato 

water.T hen you would see that in a flooding rate versus 

time because there would be a change.  

Tehis is a step change. The flooding rate goes up 

sharply to approximately 1.3 inches and then levels out 

there, w hich is, to my way of saying, it is possible some 

accumulator water was discharged at the broken pipe during the 

reflood portion of the accident. But it would not be 

critical' sir.  

Do ROISDN: A t would not be critical because-

p-o NOVAx: Because the downcomer height is the 

driving force, whether you spill it or you didn't get quite 

to 'the top of the dotincomer is not-you must use whatever:
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I available downcomer you have.  

2 Mc ROISFA: But in terms of figuring out the 

3 quantity of water, is the iniantity of water figured into the 

4 entire analysis of the cooling of the core? 

5 MR. NOVAK: It is figured in as an inventory of 

fluid available for the core.  

7 MR,, FORD: Let9s discuss the inventory hack in my 

a old inventory diagram here. can you, f irst of all, define 

9 the source of -te two inventories of cooling water' Am I 

'00 correct that the source of urgency coolant duzring blowd-.4n 

is the accumulator? 

•12 IM,, 7OVAK: For a large break.  

33 MIR FORD- Lets talk about the double-ended cold 

54 f leg break. For the inventory of potentially available 

F) coolant during the reflood period, can you tell me what the 

116 source of that inven5xory is? 

T7 MR NOVAK: Accumulator water plus p~unping watex.  

DI4R. FORD: can you indicate0, for t-e design basis 

accident under Atomic Energy Conmission interim policy criter 

20 statement assumptions* can you tell me under that accident 

what per cent of this inventory of coolant available for 

22 injection during ref lood, what per cent of this is water that 

23 was in the accumulators but not sent into the system during 

24 ,blowdown? 

~~Fa woax '4 3ihwould you repeat that question, please,.

3666
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It is very difficult to answer.  

2 CIA1RMAM JENSCE. The reporter will reread the 

3 question.  

4 (The last question Was read by the xeporter .) 

I MR, NOVAK: May I go to the board? 

6 CEM MRDMN JETSCH: Sure 

7 MR. NOVAK- Mi the blwdwn sequence, when the 

8 pressnre reaches 600 pounds, the system then is at the same 

9 ~pressure as the aciumulatows, the accumulator pressure for 

10 1 ndian Point 2. For any pressure-as the bloidr.in progresses 

11 and as it goes to loier pressures and, eventually to 60 pounds, 

i2 to containment pressure, this is a passive system. All that 

13 opens is a check valve. Any amount of fluid that can be 

14 driven out with a pressure Tadient which is 600 psi minus 

s batever is in the systemn will leave the accumulator. This 

v6 will continue throughout the bl,,down period.  

when we reach the end of blowdovn--there is no more 

18 MfoV out the break. Then the analysis requires that you take 

19 tihatever water you predicted to flo out of the accumulator 

20 and discharge it on the floor. Don't take any credit of it 

for an inventory.  

22 mw the endr-of bli;dmvn has been defined and what 

23 you are allowed to do is now take the remaining amount of 

24, aacumulator uvater and permit it to flmi into the reactor 

25 vessel, fill up -the lmer plenum, as much of the core as it

3667
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can before the steam binding problem starts, and continue Ln 

up into the downcomer.  

3 If you have sufficient fluid, you xvill even spill 

4 some of that But that's the point I wasn't quite clear on.  

5 That's my best analysis of accun~alator water.  

6 

7 

3 

24 

27 

8 

19 

20 

2 

R3I
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MR. FORD: I appreciate the analysis. That is 

zJ perfectly transparent. The question is, in your calculations, 

in their calculations for the reflood period, what other 

coolant is assumed is available for injection into the core 

for reflood? What per cent of it is accumulator water, 

6 water in the accumulators that wasn't sent into the system 

7 during blowdon, and what per cent of it is pump water? 

8 MR. NOVAK: That's an inventory. There is no 

9 problem there. We take the amount of water -- just a moment, 

0 let me explain, You know the inventory of the accumulator., 

lWe use the minimum value. You calculate the amount of water 

that would exit during blowdowno You subtract that. That 

1 3 gives you so many cubic feet. You know the value of the 

14 vessel. You add that amount of water and you also know 

15 when your pumps came on, as late as they can. That's an 

Iinventory you can take credit for.  

17 So the calculations are straightforward.  

MR. FORD: I appreciate that the analysis is 

19- transparent, the calculations straightforward, I 've been 

20 simply asking three times for the result. What per cent of 

21 this inventory is previously under charged accumulator water 

22 and what per cent of this inventory is pump water. Please 

23 don't say anything unless it is a per cent.  

24 MR. NOVAK: Must I abide by his rule, sir? 

I CHAIRMA.N JENSCH: If you can answer the question
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directly, do so.  

MR. NOVAK: I am trying to give an answer which I 

think qualitatively answrers the question. He is asking for 

I a specific number which is in the analysis.  

MR. BRIGGS: Do you know it or don't you know it? 

4 MR. NOVAK: I'don't know the specific number.  

7 MR. BRIGGS: O.K.  

MR. FORD: In terms of the assumptions you make 

9 about loss of accumulator water and the assumptions you make 

0 about loss of some residual portion of the accumulator water 

during reflood, it is clear to me that you, in your setting 

2 up the problem, that this water is being lost because you 

13 are definitely throwing it away, because you want to be 

4 conservative with respect to a specific problem during 

5 blowdowno When we move over here to ref looding, is the 

16 :nmount that is lost during reflooding, is that an amount 

717 did you specifically set the amount? 

MR. NOVAK: No.  

] MR. FORDs You did not specifically set the amount? 

20 MR. NOVAK: That's right.  

21 MR. FORD: So that in terms of the relationship 

22 between the amount discharged and any conservatism with 

23 regard to a phenomenon such as radial flow or steam binding 

2.4 during reflooding, so if any of this was discharged and 

25 resulted in a conservatism in the calculation, is it correct
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that that would just be a matter of happenstance in the 
calculation, and it wasn't something deliberately built into 

the code; that you wanted that conservatism because you 

were worried about radial flow or steam binding during 

reflooding? 

6 MR. NOVAK: No. There is no consideration for 

7 additional accumulator discharge during reflood to compensate 

S jfor radial flow.  

MR. FORD: Thank you.  

so MR. COLUAR: Mr. Chairman, may I make an observa ..  

t tion that might help Mr. Ford understand what we have done 

12 at Indian Point? 

93 MR. FORD: Mr. Chairman, I object.  

4 CHAIR-AN JENSCH: I think he understands, You have 

?5 just read Supplement No. 3 for Indian Point 2 for the first 

16 time. I just wonder if it is particularly specific.  

97 MR. COULPAR: It tells about the steam resistance.  

CHAIPRAN JENSCH: Your attorney will be able to 

19 help out in that. We will look forward to his assistance 

p o in that regard among other aspects of his contributions.  

21 MR. ROISMAN: Mr. Novak, in explaining the 

22 mechanism of blowdown, I believe you indicated there was the 

23 containment pressure being equal to the system pressure as 

24 the time in which we assume that blowdown is over, and that 

p! is the time at which we assume spillage of accumulator water,
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except for spillage of the downcomer, that is also over; is 

2 that correct? 

3 MR. NOVAK: The definition of the end of blowdown 

4 is in the interim policy statement0  I can read it. Just 

5 I one moment..  

6 1am reading from Appendix l, Part 3, Interim 

7 Policy Statement No. 5. It says, 'For cold leg breaks, all 

of the water injected by the accumulators prior to end of 

blowdown shall be assumed to be lost. In this context the 

end of blowdown shall be specified at the time at which zero 

13 break flow is first coiputedo' 

2 MR. ROISMAN: By zero break flow, can you explain 

3 1to me in terms of differential pressures what that is? What 

4 does that mean? 

15 MR. NOVAE: The pressure in the node to the 

s [pressure in the containment.  
7 MR. ROISMAN: What pressure is that assumed to 

occur for the Indian Point No. 2? 

19 MR. NOVAK: To Indian Point No. 2, there is a 

PaI specified containment pressure. In other words, it is 90 

2 per cent of the predicted pressure rise during the accident 

22 plus atmospheric pressure. That's a given pressure that 

23 you can calculate. You have a boundary condition that when 

24 the node pressure reaches that, you have reached containment 

pressure.

L
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MR. ROISMAN: As I understand it, in other aspects 
of the analysis of this reactor, for instance, the question 

3 of what would be the maximum releases out of the containment, 

and what would be the maximum pressure that the containment 

could withstand, that, quote, conservative assumptions were 

6 used and the maximum pressure was calculated at higher than 

7 what the, qiaote, realistic, unquote, figire might be? is 

8 that your understanding of how those analyses were done? 

end S I MR. NOVAK: Yes.  

10 

1i 

13 

14 
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MR. ROISIAN: Now, have those figures been put 

conservatively in the opposite direction for purposes of 

predicting when blomdown will be over in order to conservative-1 

ly predict the end of biowdown at the latest period? 

DR. NOVAK: Yes. 1 tould like Mr. Norian I t hink 

jhe can add something technical on that.  

7 MR. NORgAN: I think the policy states that for the 

a time that ve compute the blowdo,n to end we take an assumed 

9 nine-tenths of pressure, assume nine-tenths of pressure ,ve 

o compute, when we define -the strekgth of the containment. Thls 

vl 0ay we extend the length of time of t he blowdowJ and in fact 

£increase the amomn of w ater 'chat Lus ios-t. or assumed lost from 

S these tans..  

T4 MR. 'E,0199iSl.: Can you recollect i.n the development 

is of what was the conservatim top figure for what the containmen-i 

2 r figure should be, how far in your best estimate that was in 

.17 terms of percentage? 

to j First it might be helpful if we do the figures which 

v I I don't happen to have at the tip of my fingers right now.  

zo What is the maximum pressure assume to have occurred in the 

21 loss of coolant accident for purposes of determining the 

22 containment strength for this plant? 

23 M. NORIAN: For this plant I am not sure.  

,4 MR. POISMAN: Mr. Kniel, I know we have discussed 

this before.
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I MR. KNIEL: As I recall, subject to correction, I 

2 think the design pressure of containment was 47 psig and i 

3 believe the calculated blowdain pressure is like 40 psi.  

4 V. ROISMIMN: Can you tell me uhat margin of con

s servatism was in the calculation of the 40 psig figure? 

6 MR. KI iL: I think that is principally a realistic 

7 calculation, but ir. Norian has done these calculations on 

8 the calculating containment presstue.  

MR. WORIM: In the 40 pounds we assume that all 

10 the mass in the piping is transferred out and all the btuls 

in the piping, in this mass of fluld, are carried along with 

12 the fluid, that a conservative. that is the high amount of 

33 heat transfer is assumed from the fuel rods to the coolant 
1614 during the blowdoun, and that the heat transfer of the fluid 

15 to the structures is lo. The calculation of the pressure 

16 is done such that all the things that we are not too sure 

17 about or are done in a way that the pressure in the containmwn 

I G would be at maximum.  

19 21R. OISD01iN: All right Can you tell me now, 

20 let's turn it around and let's say that we want to find what 

21 the lowest might be, taking the maximum reasonable credit for 

22 all of these things that you just indicated to me, that no 

23 credit was taken, the heat absorption by the various machinery'; 

124 that's around and the other factors, what would they then get 

2to 
IIa h rsuefloigteloso oln cieti h
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containment.  

MRh. NORIAN: We have made some stuedies of that and 

we believe it to be around 10 per cent.  

2. ROISMN: I am sorry. Ten per cent? 

5 DR. NORIAN: The peak would be 10 per cent less 

than a maximum of 40 pounds, or 36 pounds.  6 

7 1M. 10ISMAN: What you are saying is that the 

8 margin of conservatism that's in the 40 figure is something 

like 2 pounds or 2;- pounds if we figure that the 36 figure 

represents the extreme conservatism in the opposite direction 

and that the realistic figure is somewhere betoeen 36 and 40? 

2 DR.R NORIAN: Yes.  

13 MVR. ROIS14AN: Is that correct? 

4 7, NORIAN: Yes.  
14 dRo FORD: In order to understand some of the 

16 aspects of the containment pressure problems T'd like to 

17 ask you sort of to tell me whether you computed what seemed 

to be well-defined upper balance for containment pressure 

19 during two extreme situations.  

20 The first is when. bloudown is very fast. The seconaj 

21 is when blowdown is very slow. Now let me define that more 

2 2 precisely.  
23 Could you tell me whether pressure ,ouid be 

R4 achieved in the containment in a design base accident when 

all of the fluid escaped the containment but no thermail anerg
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were absorbed by the containment walls and dissipated in the 

2 process. It happened too quickly for any significant 

3 dissipation of the heat put into the containment to be trans

ferred out.  

What would be the maximum pressure or wht would be 

6 the pressure under that assumption? 

7 MR. NORIAN: If we assumed that the structures 

8 absorbed no heat? Is that the point? 

g Ia. FORD: Yes.  

10 MR.,o NORIAN: I believe it would raise it about two 

.11 pounds for a large break.  

2 M. FORD: I see. Now, I 'm talking about the 

13 ejection of the coolant at the rate that is calculated for 

14 the double- ended cold leg rupture. Now, can you tell me 

is where the calculations are set forth explaining what would 

16 happen under that mass flow rate, and so forth, if all the 

17 fluid were discharged in the contairnment, but the containment 

A8 structure itself didn't dissipate any of the thermal energy? 

19 Io NORIAN: Those calculations were made by me 

20 and they are in my -- well, in my head at this time. There 

a? is no place where I can tell you at this time that I have a 

22 record of those calculations.  

23 MR. FORD: I see. Can you tell me whether in 

24 addition to the calculations which are in your head, can you 

2 h tell me whether this calculation has been formed by anyone
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1 else and is in the open literature anymjhere? 

M . NORIAN: ! don't know that.  

R-. FORD: I!ow as far as the other process is 

4 concerned, I'd like to talk about extremely slow blowdown, 

5 What would be the pressure in the containment if all of the 

6 coolant were turned into saturated vapor and it was a slow 

7 blowdown with a large amount of the stored thermal energy 

S 4 the core transferred into the contaiment with, again, 

and in this case with the assumed dissipation of heat.  

10 TMR. HORIAN: You want to assume that all of the 

11 core heat is discharged with the fluid? 

1. Mt. FORD: Yes.  

13 R. NORIAN: I don't know just what that would do.  

14 It would raise the pressure, but I can't state just by what 

5 amount.  

6 M.o FORD: Can you tell me .hether, to your 

17 knowledge, this question has been addressed and answered in 

18 o pen literature? 

9 M.o NOIMAN: I don't know that.  

20 Io NOVAX: I 'd like to comment if I imay with 

21 regard to the sensitivity of contai ent pressure to break 

22 size.  

?3 If we were to consider the spectrum of breaks as 

&4 identified in the interim policy statement point 5 square feea 

2 5 to the largest double-ended break, the containment pressure
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is not a sensitive parameter with regard to that. There will 

a be less than 10 per cent difference in the peak contaimnent 

3 pressure over that pressure range. Now, when you get down 

4 to the very small pressures you have the question of whether 

5 you even uncover the core, so T think within the context of 

6 the significance of containment pressure you have to also 

consider whether or not you are going to uncover the core.  

8 And for this break size .5 square feet to the largest double

g ended, it's an insensitive parameter.  

10 MR. FORD: Yes. But I think that the clarification 

11 you submit isn't to the point of my question. I am aware of 

the calculations that have been done, but you see that those 

13 calculations make certain assumptions about what happens to 

14 the heat that's carried from the core into the containment, 

is Now what I'd like to find out, if you make the extreme 

16 assumptions about this heat and about the speed of blowdown, 

17 I wanted to find clear upper bounds on the containment 

pressure, and the most obvious way to find the clear upper 

19 bounds in addition to varying the break size from one extreme 

20 to the other is to vary the assumption about how much heat 

21 goes out.  

22 And my question was directed -- I was not looking 

23 for someone to tell me those calculations which had been done; 

24 I was asking whether the clear upperbound for this is defined 

25 by caculations which would include assumptions about what
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happened to the thermal energy, and I believe the answer is 

no, is that correct? 

14R. NORIA: Yes.  

MR. FORD: Thank you.  

M.o Norian dne of the aspects of your discussion 

of the containment pressure calculations that interest us is 

concerning what the heat transfer is in the containment of 

the thermal energy that comes into the containmnent out of the 

core.  

Novi the interim policy statement sets an assumptiQn 

about this which is supposed to be made in all .74R's. Is this 

correct? 

11. NORIAN: Would you like to know about the heat 

transfer from the core during the blowdown for the containment!, 

DR. ROISHAN: Let me try, Ur. Norian, and let Nir.  

Ford correct me when I get off a bit technically.  

As I understood your earlier statement was that the 

absorption of heat by the structures t:ithin the containment 

could affect the psig by about two. That is if we assume that' 

they absorbed none you would get a differerce of about tw'7o 

from what would happen if they absorbed all that they could 

realistically be expected to absorb. Is that a correct 

summary of what you had said before? 

'. NORIAN: Yes. That's the case for the large

break.
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MR. ROISMAN: Now, if I understand it, the calcu
lation as to how much pressure would be in the containment 

3 for the purposes of determining when blowdown was over is 

* 4 based upon a figure of 90 per cent of maximum, and that is 
b a figure that is spelled out in the interim policy statement, 

is that correct? 

7 MR. NORYAN: Yes.  

8 MR. ROISMAN: Now, can you explain to me how in 

the development of the interim policy statement, how were 

10 they able to take account of the structures that existed in' 

the variety of different types of nuclear reactors, different 

size reactors and so forth, to know how much heat absorption 

on structures there will be to make sure that their 90 

24 per cent figure was a conservative figure? 

15 MR. 3NORIAN: That was done by a poll of a number 

16 of sizes of plants and based upon that work we selected a 

17 value of 90 per cent.  

is MR. ROISMANg Did you pick the plant that had the 

19 most number of heat absorbing structures, the least number 

20 of heat absorbing structures or what? 

21 MR. NORIAN: I think we tried to assign the same 

22 amount of structure to each plant that coincided with the 

23 size of that structure.  

94 MR. ROIS4N: Does that take account of extra 

2 equipment that one of the plants might have inside of the
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containment over the amount that uight be in another plant? 

2 MRo NORIAN: H don't know that.  

31 MR. ROISMAN: What about differences in the material' 

4 that might be present? For instance, there is a large crane 

5 in the Indian Point plant. It's got presu-mably a variety of 

6 different materials out of which it's constructed. Was any 

7 account taken of the materials in that crane compared to 

the materials that might be used in another reactor? 

g MR. NORIAN: The main things that we look at are 

the mass of steel and the mass of concrete and if that crane 

would be a large part of the mass of steel inside there I 

T2 would say that we would look at such things as the crane for 

113 each plant.  

MR. ROISMAdq: You say that you urould look at them.  

1 5 Well, I believe you indicated earlier that you were part of 

the ECCS Task Force in developing the interim policy 

statement" Do you know did they look at specifically the 

is cranes for the various plants that they were polling? 

MR. NORIAN: No. They just looked at the end 

20 result.  

1 IMR. ROISPILAN: Well, how did they kcw that the end 

22 result they were getting was proper? In other words, how 

23 did they know what -the mass of steel was without knowing 

24 1what each plant had inside of it that was steel? 

25 MULR. NORIAN: I believe that these calculations are



made by the Staff and are made the same way for each plant, 

and these are the kind of things that they look at for each 

plant vwhen they make this calculation.  

MR. ROISMAN: By this calculation, which calcula

5 tion are you referring to? 

8 MR. NORIAN: The calculation of the pressure inside 

the containment. The calculation of the heat sinks inside 

8 the containment.  

9 MR. ROISMAN: But as I understand it, those 

calculations are all based upon merely coming up with a 

figure that's 90 per cent of the maximum pressure expected 

92 in the containment following the major loss of coolant 

13 accident, is that correct? 

14 MR. NORIAN: Yes.  

15 MR. ROIS.LAN: And I am trying to find out in 

16 deciding that a factor of 10 per cent was sufficiently 

17 conservative in developing the interim policy statement, how 

18 was an account taken of the variety of structural -- of 

19 structures, in other words, the quantity of steel inside the 

20 containment, to absorb heat, how was that taken into account 

21 in setting the 10 per cent figure? 

22 MR. NORIAN: Let me just say again that these 

23 calculations are made the same way for all plants and that 

24 when we compute the pressure we consider the structures 

25 inside the containment. So for each case that we looked at
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all of these structures for that plant were considered.  
MR. ROISMAN: if you will take a chance with my 

drawing I am going to attempt to simulate in here a number 
of nuclear reactors. Assume that these are the reactors that 

were polled by the ECCS Task Force in order to determine 
6 just how much was the total v-antity of steel that might be 
7 present in a particular plant at a particular size, and 
:8 despite the obvious variations in size let us assume that 

these are all the same size plants and we will assume that 
10- it's Westinghouse, Babcock and Wilcox. That's two 

11 different manufacturers. Over here is Westinghouse and over 
1 here is Babcock. Wilcox and -- and we will also assume that 
33 each one of the plants is owned by a different utility, O.:o? 
.1 4 MR. NORIAN: Yes.  

i5 MDR. ROISMAN: Plant No, 1, is it reasonable to say, 
we will pick an arbitrary figure, let's simply say that 

7 ;there are ten thousand pounds of steel in Plant No. 1 among 

18 the structures. O.K. Is it reasonable to say in this plant 
19 a e. this plant and this plant that number will be different? 

20 MR. NORIAN: That's correct.  

21 MR. ROISMAN: Any idea of the magnitude of 
22 difference that we might expect among the plants of the same 
P-3 thermal size owned by different utilities and in a few of 
24 the cases one by Westinghouse and one by Babcock and Wilcox? 

25 Could it vary by 10 per cent? af

QBM4
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MR. NORIAN: I don't know for sure what the ranae 

3 MR. ROISMAN: O.K. But it would vary? 

4 MR. NORIAN: Yes.  

5 MR. ROISMAN: All right. Now, the interim policy 

statement was developed by doing a survey of these plants 
? and determining how much steel is available in the plants,.  

S"or so I understand, and then a figure was picked of 90 lper 

: cent of the maximum temperature calculated for containment 

to as being a conservative figure when you are trying to predict 

when blowdown would end.  

MR. NORIAN: That's correct 

MR. ROISMAN: Now, that figure, that 90 per cent 

presumably takes into account the fact that if we give 

maximum credit for the structural absorption of heat, that 

I it will affect what the pressure will be in the containment, 

is that correct? 

MR0 NORIAN: That is correct also.  

MR. ROISMAN: All right. How did the development of 19 

the 90 per cent figure take into account the variations and 

the amount of steel that could be in different reactors 21 

22 excuse me, different containments? 22 

MR0 NORIAN: I belieVe that the factor of 90 

?. per cent was chosen to be the one that would be approximate 

for most plants.  

II
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MR. ROISMAD1: The more steel that's in there will 

that mean that the pressure is going to be lower or higher? 

MR. NORIAN: As the mass of steel goes up the 

heat sinks go up and the pressure goes down.  

5 MR. ROISMAN: If we just assume now again, just so 

6 that we have got some hypothetical figures, that this is the 

7 largest, ten -thousand, and that the smallest was nine 

8 thousand, in computing the 90 per cent figure did you pick the 

smallest, the largest, or some other figure? 

i0 MR. NORYAN: The figure of 90 per cent was not 

based on the mass of steel but was based. more on -the heat 

12 transfer rate from the steam to the steel. By assuming a 

13 higher rate of heat transfer, assuming that the coefficient 

14 was higher, you would transfer more heat during the blowdown 

to the structures,, and this is the effect that tends to 

reduce the pressure more than the mass of heat. The total 

7 amounts of heat, if it were doubled would increase the 

18 pressure, or, I am sorry, would decrease it by two pounds.  

The total effect of all the steel there during the blowdown 19 

is to affect the pressure by two pounds. It would be 
20 

double that amount. We'd drop it about two more pounds.  

But it's the coefficient of heat transfer that has the 22 

2 large effect during the course of the blowdown which was the 

reason why we put the factor of 90 per cent on the peak 

pressure.
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MR. ROISMAN: Well, let me get two things clear.  

2 One, is it your suggestion that a change of only two pounds 

3 is an insignificant change in terms of the pressure? 

4 MR. NORIAN: It's a small change, but it is a 

change with respect to end of blowdown for the calculation of 

core cooling.  

7 MR. ROISMAN: Right0  And my question would be if 

we took the figure for this plant and went from 36, vilhich is 

being assumed, to 34, how much additional accu-,-Muator w,.,ater 

10 would be lost during the course of the blowdown as a result, 

Il of making that two pounds per square inch reduction in the 

2 Imaximum pressure in the containment in a loss of coolant 
13 accident? 

14 

15 
16 

17 
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MR. NCR3AN: I'm not sre what that w'ould be. T 

2 haven't made a calculation.  

3 M. ROGDZI.: A :ough idea., Te have assumed a loss 

of 26 per cent of the accumulators during the bl!wd wn ad 

5 presently predicted. Would you think we would lose another 

6 three or four per cent? 

7 MR. NORIANq I don't knowp.

HP. ROISEmg: w. Novak, could you answer that? 

MR A NI : To correlate -the break spectrum, as you 

10 go to sitall-er breakxs0 you are extending the-

DJPR.o ROIS[CN: I am ta.hing about the large double

42 ended break. As far as you know. was that hind of sensitivity' 

13 analysis done in setting the 90 per cent figure bY the Task 

V- force? 

15 MR. LTOR--A I'm not clear as to what y ou mean heire 

I e ismw fOISD .- Any Task Force figure that the amount 

17 of pressure in the containment followiing a loss of coolant 

18 accident for purposes of predicting the end of blw.dcain should 

19 be reduced by ten per cent ever what was the maximum predictedl 

20 amount made for other purposes in the loss of coolant accidentl 

21 in making that calculation, do they figure out what 
*2 the effect would be if you change the pressure in the contain

Pa 3 ment by an additional t.vo psi in terms of hr; mch longer it 

24 would extend the blcwd~cn and hcw much more accumulator water 

25 would be lost during the b1w.,dcrwrn?
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Mo NORIAN: Some thought was given to that,.  

2 MR. ROISMAN: Can you give me some idea of the scope 

3 of the change? Fcr our purposes for Indian Point No. 2, the 

4 two pound additional difference would bring our figvze dcpn 

5 to 85 per cent. was any sensitivity analysis done for what 

6 changes we would get if it were 85 per cent? 

7 MR. MORN: rAV looked at more than just the one 

8 case of 90 per cent. we looked at an amount less than hat 

9 x don.t know what result or what effect that would have on 

10 the amount of water that would be assumed to be lost, fro the 

11 core flooding tanks. i don't knwvy hom, much more time that 

12 would add to the blowdcwn and I don't kncy offhand what the 

13 blotda-m rate would be or what the flcr rate is from these 

T4 tanks at that time.  

15 MR. ROISM.: Would it tend to increase the amount 

16 of accumulator water that would be lost? Is that the diec

17 tin it would be going in? 

i8 D NORJAN: Yes.  

19 wR., R0Sm- In this reactor, with the maximum 

20 peak claC temperature of 2300 degrees Fahrenheit to the hot 

2I spot during the double-ended cold leg break would it, in your 

2 opinion, therefore, have to put the temperature over 2300 

23 degrees Fahrenheit for the peak? 

otR wmax: miay I add a coanent? The only point
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RlWt3 was, I WaS tr-EYing to point out that wie really dan~th-Ave to 

specUlate The significance of containment pressure is 

incorporated in the break spectrum. If You say, arbitrarily,, 

iuM going to assu~me a lowW.- containment pressure, you Mut 

then extend the length of blcw-domn because this- is critical 

fyatrd and YOU cannOt get thexe a-ny soonier. so instead oZ 

f if teen seconds, it wgill &k-je zorne ginite lengthb of time 

longer.~ This is what happenis when you look alt a spectrurj of 

breaks 

To say quickly, at'd I think :,r inorian dia, if I 

reduce the prezsure slightly it will go over 200 pounds.  

Ibhat he didn't remmabor is tjhrit YOu Must exten~d the blodrwn 
Per iod.  

one of the critical points is that the larg- Or~eak 

means that you begin the adabiatic beat-~up as soon as you can.,, 

If You extend 'chat blowidcv.'n for any period of time, your beat_ 

Ttp rate is ~going to be Fslightly lmyer,, This is again that ytju 

get by going to smaller hmeaks and lCWer COntainment pressures 

TWhen you f inally ccmne to the end of blut-7da.wn, yo have sub

stantially cooled -the Clad and the amount oz hea-Z: up frau~ 

decay hweat and it in, going tc6 be lCWr. So 'there is a train

off here.  

MMS JBMCI. Can wie indicate at this time how 

ruch m=. examination we have? 

M'R.. FORD: JTere is3 one last area that I~d like to
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discuss. I would think wye could do it Pn a half hour.  

2 CMIRMN JMSCH: Very well. Prcceed.  

3 X. FORD- . iovak, are you a member of the 

4 Division of Reacto Licensing? Is that correct? 

5 MR~ N ON I( Yes.  

6 I. r-OD- Areyou familiar with the puvblication or 

7 report series of the Division of the Reactor Licensing entitled 

e ,Reactor Operating Eperiencec,? 

SIA4 WAxM: 1 zcEd them on occasiowl, yes.  

0 FOR1: i~ve been rcading them regularly. I'd 

likce to find out -Whether they indicate what they seem to 

indlkate. Xs it cc=.ect that during the last few years there 

have been incidents in large commercial pae7r reactors in the 

4 United States in whiche d~ing operation, the core of those 

reactc=s was uncovered? 

M. J IOMAKS I don't know the specific one. Perhaps 

17 someone on the ranel might be able to remenier that, 

IM. FORD: Is anyone here familiar with that? 

. CIPIn JENSCa: if you have a report, will you 

2I tender it to the witness and maybe that will Mve it along° 

MR,. FC.D.- Ir. Chn man, I have a draft of a report 

22 by the Union of Concerned scientists wihich is extracts from 

23 reactor operating experience reports.  

CMcIRNi JENSCH cite some instances to refresh 

his recollection
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It I MR. FORD: Let me try to read a couple ROE' reports, 

2 This is ROE document 0 9-10.  

3 ODuring a routine check at a pox er zeactor, abnormal 

4 radioactivity was observed in the building water di tribution, 

5 The presence of radioactivity was confirmed in the plant 

6 drinking fountains. The contamination was found to have 

7 arisen from an inappropriate cross connect be-tween a 3000 

8 gallon radioactive waste tank and the wiater system. .Ee rrepor 

9 concludes that *e coupling of a contaminated system with a 

So potable water system is considered poor practice in generaL 0? 

11 "1ROF 69-9 iP a discussion of a number of reactor 

92 operating erzors, the report concludes: 'In the rx-ecent past, 

M there have been a numbr of occurrences at reactors where 

rhuran error resulted in undesirable situations. None of these 

5 situations represented a threat to the health and safety of 

6 the public. !he absence of more serious effects is largely 

17 'the result of good luck6 l h fll"ROE 69-8 'within the past two years at licensed 
Ii 

19 reactors a number of instances have occurred wherein important 

20 valves failed to operate properly.1 -T one case a core spray 

21 test was carried out during reactor shutdown. 7he entire 

22 core spray was inoperative mji g to check alves that had been 

23 jammed during assembly0  it appeared possible that the valves 

" 4 had not been operative for one year 

251 UpO.E 69-4 'Safe operation of plant compromied.  If 

Ii!
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RlM6 I humn eizcx p displayed by naaerence to established 

a plant procedures and xfailuxe to promptly recognize abnormal.  

3 plant conditions res~ulted in the daborating portion of tile 

4 CUMne 

5 ~ "ROE 69-2 'Whel scram occurred tha reactor 

e G operatokr an duty exred in his asressmant of the cause -and also 

7 in bis failure to notify a Genior opuerator of the event (a 

P, beam port xodrator failure) befccxe attempting to return to 

9 full power. Becaue of prvious problems~ with the servo 
to System, other operatoro at this facility statedi that tbey, 

too, would have attributed the scram~ to a failure in the 
12 PWOZ control Se-vo. A Sticking recorder pen in the power 

13 channel was another fairlyv comtmon cause of previously un

4 panned shtcuns Vc is apparent that operations Permitted 

1. by ronagement over extended periods of t.Lne with instrumenta
I D tion exhibiting obvious daficiencies lead to 0-oiplacency on 

17 the part of the operators and to possible rniinterpetation 

is of information as evidenced. Reliable instrientation 

19 would eliminate tyis type of fallacy., 

20 Are you farniliai with that incident? 

21 1M..xMK ~O~ I am not familiar with that article.  

22~ DR OR: w about R Of 71-2. the second ROE 
-3 document for this year? It s a ya 

24 "A mialfunction in a hyrdraulic control valve in a 

M a i n s t a y asIl a s - t ~ z K R l d t n o e i c
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RIwt7 the reactor core. This, comtbined with an excess hydraulic 

pressure (t-he consequence Of a relief Valve set at 4800psi 

rather than 3000 psi) caused the tansiente, during which 

reactor pressure varied frOm 1280 to 200 psig. It was fortana, 

the reactor had been operated at 1wn power for only 28 hours , 

following a 7 months shutdavynr Other-23ise, tbexe would have 

been risk of severe accident.,, 

Are You gamiliar with that accident? 

MR MUM.-K i can remembier an occasion -that there 

was a bim dan--not a mda7
MR FORXb: This isn't a bloirdown, not this one0 

There is sonething called Ln unscheduled blo-i.7osn butIC it 

isn~t this one1.  

M.NONYA: :E don t knaw~ how va tall: about an un-
covered Bt-R 

PW. FCRD: :E want to find, amnong the sitations, 

one Wh'iah you are familiar with.  

Mt.IM ~'RMAN: Do you have the names of th-ese plants? 

MIR. P-01SMN: Ifny a=e neutral in the RoE.  

MR F~ORD: Th~ke union of Concerned scientists 

formally requested the Atomic Energy Commirsion to supply us 

the various data about the R~OE reports,: onie of which included 

the name of the facility cthat udretthe accident.  

n. e Atomic Ernerqvy Comission deaniad and declined 

to PWGVide 'this informatin.~ 1 want to finld One of these that1

I
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Rlwt8 we can discuss 

ROE-69-9.~ From tie 'to tile Vae reports makce ee: 

phillosopb ical points.i~ t saidt 11r a discussion Of a nvlex 

of reactor operatig error, -the reporth conjcludes: Ijjj th,~r 

recent past, there have been a nimif er of ocCurences at 

reactors where human error resulted~ in undesirable situations.1 

None of these situativns represent-ed a threazt to the health 
and safety of the public. %be absence of mo-re serious ef~ects 

is largely the restiltof good luck." 

in terms of this observation -made inv the Division oi2 

Reactor Licensing Reprt,, can you e2plai to me tyhat the 

philosophy of defense in dept;h is? As x hiave read AEC _-ess 

releases thoughout these spring on emergency core cooling 

system, all of them have includedi the discuss ion of defense 

in depth, such thatVc if one thing failed, the next thing would 

be tbere, and so forth.  

thisj R~OE Teport dceSn ~t Cite defense in depl'h as 

the thing that prevented a major threat to public health 

and safety. :r its world, the absence of more serious 

effects is largely the result of good luck. That's wh-at it 

says.  

is it your position that the Atomic Energy 

CowOission has indeed provided, or as indicated here, that 

the absence of serious events is largely the result of good 

luck?

11 
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M, NOVAK. The safety of these reactors is based 

on defense in depth.  

Do FM; I am trying to ask you to resolve the 

anomalY here betwqeen -the staterent by the Divisionl of Reactor 

Licensig that good luck is what has given us the record 

of reactor safety rat-her than the defense in depthl 

M~o KAR1_N: i. Dovak ansaered your question and 

saiddefense in depth.



R2 Wul3 
3697 

M. FORD: Ily further question, can you resolve the 

2 anomaly betueen you claiming that the Atomic Energy Coimmission 

3 provides defense in depth with the statement of the Division 

4 of Reactor Licensing, that good luck is what prevents serious 

5 accidents? 

6 IR. NOVAK: I think you are mistating it.  

7 MR. FORD: Let's see if we can't find an accident for 

8 which we can really develop some dialogue here. I think there 

9 i is one incident for which we were able to obtain the name.  

10 The accident had sufficient notoriety for there to be a partial 

i1 discussion of it.  

12 COMUSSION JENSCH: W-hen you get done you can listen 

13 to it.  

14 MR. NOVAK: I thought there was some relevant 

Is- material.  

16 COM1ISSIONER JENSCH: That's all right. Proceed, 

17 please, with this next illustration that you have.  

is ka{. FORD: I was indicating that one of these 

19 incidents received sufficient notoriety partially reported in 

20 Nuclear Safet so we do know the name of this power station.  

21 It is Resident 2, Second Generation Boiling Water leactor0 

22 Are you familiar with the accident that occurred at 

23 Dresden 2 on June 5th, 1970? 

24 MR. NOVAK: I am not , no.  

25 
MR. FOR,1D: Let me see if we can refresh your memory.
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1 MRo KAPRAN: He said he is not familiar, Uor. Ford.  

2 You can't refresh his memory if he said he could not.  

3 MR. FORD: The Chairman asked me earlier if I 

4 could try to fresh his memory. I am going to try.  

5 The title of this report, which is ROE 71-4, the 

6 fourth report for 1971. It is entitled "Unscheduled Blowdon, 

7 "The accident started when a spurious signal in the 

a reactor pressure control system initiated events.  

9 '!his was later found to have originated in a 

10 defective wire-wound potentiometer.  

"2. The spurious signal caused the turbine control 

2 a valves to open which in turn caused the steam bypass valve 

13 to the main condenser to open 

14 "3. These events in turn initiated a turbine trip

is outs which in its turn initiated a reactor SCRAM.  

7s "4. The coapse of steaa bubbles, void collapse, 

17 gave an initial reactor water level drop. This drop auto

Is matically initiated an increase in the feedwater system rate, 

19 Except for the spurious signal, all of this sequence of 

20 events was correctly initiated.  

27 "5. Immediately both feedwater pumps tripped-off, 

22 from too-low suction pressure warning signal. It was found 

23 later that levels were improperly set, and, postaccident, the 
2 trip levels were reassigned, 

1 "6. One feed ater pump restarted automatically.  
25 With this pump operating and as a result of system depressur

ization from the open bypass lines, the reactor water level
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369I began rising rapidly.  

2 "7. The spurious signal now apparently disappeared, 

3 and so the reactor pressure decrease was able to initiate 

4i closure of the bypass valves.  

I "8. The reactor uater level again started to 

65 decrease rapidly, from void collapse augmented by the 

7 injection of subcooled feedwater. The depressurization had 

6 greatly lovered the main steam line pressure, so that a. lo; 

9 pressure sensor activated to close the miain steaga isolation 

10 valves. The reactor vessel water level at the time was 

11 varying over a wide range.  

12 "The closure was a trip-out, and the valves stayed 

13 closed, so as later to prevent a necessary pressure reduction, 
1 4 i "9. The reactor water level now started to rise, 

15 as before, fed by the automatic operation of the one feed& 

16 water pump able to function.  

17 "10 The water level recorder stuck at the low

18 level position.  

99 "ll. The reactor operator reacting to this false 

20 low-level indication, switched feed pumpts to manual control 

21 and maxim-nm flow.  

22 "Other, adjacent, gauges gave correct high-level 

23 readings. They were disregarded by the operator. Post

24 accident procedure changes were made to prevent feedhater 

25 flow when the level was high.. The real difficulties started

3699
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tith the reading of the recorder .ith the stuck pen.  

.2 "12. The actual water level rose, flooding the 

3 isolation steam condenser and the main steam lines.  

4 "13. After 1/2 minute, the operator tapped recorder 

s case and recorder came unstuck, Operator set feedwater flowi 

6 at minimum. The flow should have gone to zero but did not 

7 owing to valve leakage. During this time the reactor 

8 pressure had dropped to 775 psi and then started to rise again_ 

9 "14. The operator tried to reduce this potentially 

t0 hazardous rise by three means: 

1"1. Actuating the isolation condenser 

2 'This failed to go into service. 1oreover, the fact 

33 that it was not operating was not discoveret fr some minutes.  

14 it was discovex-a later to have been deactivated by the high

15 flow signal from the flooded lines. The flow trip level for 

these lines had been set too low by an erroneous t, .:tchical 

17 specification requirement.  

18 "2. Reopen the main steara isolation valves.  

19 "These failed to open as they were not reseti 

20 from an earlier low pressure trip-out.  

21 "3o Open electromagnetic relief valves.  

2 "These opened.  

P 3 "15. The reactor pressure dropped rapidly from 

24 1050 psi to 960 psi, and the operator closed the ,alves.  

25 "16. The reactor pressure rose rapidly as soon as
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I valve closed, as a result of core decay heat, and water level 

2 rise from feedwater injection.  

3 "17. The pressure rise became a pressure surge in 

4 the main steam line, The surge opened one safety valve.  

5 "After the accident it %, as estimated that a water 

S hammer developed in the line because of the presence of water 

7 in the steam lines.  

8 "The discharge fluid from this open valve impinged 

S on the lifting levers of two other safety valves, cocking 

10 them both open. A design mistake made this error possible., 

ii These valves remained open throughout the full depressuri

V2 zation and cooldown that followed. The condition was not 

1- recognized during the remainder of events.  

14 18. The operator opened another e .m. relief valve, 

15 causing rapid depressurization.  

16 "19. The operator closed the valve, and the 

17 pressure started rising rapidly as feedwater flow exceeded 

is the loss through the safety valves.  

19 "20. The operator opened the relief valve again 

20 and the pressure rise stopped.  

21 "21. The deactivation of the isolation condenser 

22 was corrected and the unit brought into service. Pressure now 

23 slowly decreased.  

P-4 "22. Twenty minutes after the initial spurious 
25 signal the reactor water level was approximately constant

3701
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I with a slow pressure decrease owing to the undiscovered leaks 

2 from the partially opened safety valves. The area of concern 

now became the reactor containment The primary contaiament 

4 vessel pressure was increasing.  

"23. At 2psi a pressure signal initiated the 

6 Emergency Core Cooling System: the reactor building ventila

7 tion system was isolated, standby diesel power started, 

8 standby gas treatment system was initiated.  

9 'The high pressure emergency coolant system was not 

10 availab-e: it had been shut down for repairs following 

11 earlier damage. Even if it had been available it would not 

12 have functioned owing to high water Level trip out.  

13 I'the low pressure cooling injection was inhibited 

4. as reactor pressure was above 350psi level for automatic 

%5 lock-out.  

16 "24. The operator manually locked out the low

17 pressure cooling injection system as the reactor pressure 

18 decreased below 350pi. The containment pressure continued 

19 to rise above 5psi. Pressure information became unavailable.  

t 0 "Procedures called for initiation of contaim-ent 

2 1 sprays in order to reduce containment pressure when pressure 

22 exceeded 2psi. The operators were unable to determine the 

23 containment pressure, however, for the only pressure gauge 

24 in service was off-scale on its 5psi range. The operators 

2B were unable to determine the cause of the accident from the
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information available to them at the time. In spite of this 

the operating staff decided, in violation of procedures, not 

3 to employ containment sprays. Two licensed senior reactor 

4 engineers concurred in this decision. In retrospect it xzas 

5 determined that this decision was not warranted in vieu0 of 

lack of available information on conditions of leakage, 

7 temperature, pressure and radioactivity within the containment, 

"25. Thirty minutes after the spurious signal, the 

S operators decided to vent the containment, and so the dry-ell 

-was valved open to the standby gas treatment system. The 

highest drywell temperature measured was 205°F but the 

92 recorder then ran out of paper and subsequent temperature 

3 history was lost.  

14 "Both the pressure and temperature of the containmen 

15 exceeded the design values appropriate for the use of the gas 

16 treatment system. The gas treatment system was designed to 

17 operate at near atmospheric pressure and was tested only to 

i8 1.5 psig. It was later determined that the drywell peaked 

19 at 20psig qne 320°F. The temperature could have reached 

2o 340 0F The design temperature was 2810 F.  

21 "26. Eighty minutes after the spurious signal the 

22 operators bypassed the isolation signal from drywell over

23 pressure in order to use drywell coolers and to allow the use 

24 of the drain sump pump to clear the drywell into the radw.aste 

25 system.
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R"This action was forbidden both by the technical 

9- specifications of the AEC Operating License and by applicable 

3 plant procedures when dryell pressure exceeded 2psig. Two 

4 licensed engineers concurred in this decision to negate the 

5 isolation signal. At this time the containment pressure was 

6 still off-scale on the single available gauge.  

7 "27. Finally, t he 'incident' was brought under 

8 control, so that, two hours after the spurious signal the 

drywell pressure fell below 2.2psigo" 

M My question, Nir. Novak, is if the Atomic Energy 

* Commission were putting proper weight on the responsibility 

U2 in protect the public health and safety, would it have 

13 licensed Dresden 2 Nuclear Power Station? 

14 MR. KARMAN: I object to that question.  

is MRo TROSTEN: Is it necessary to object to that 

16 question? 

17 ]CRAIRNAN JENSCH: I think it involves a Upa 

18 determination and largely rests on the minds of the Commissionf 

19 The objection is sustained.  

20 

21 

22 

23 

24 

25 i
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MR. FORD: Can I ask you, Mr. Novak, whether we 

obser ved in the example of reactor operating experience that 

are derived from the reactor operating repor:ts of the 

JG Atomic Energy Comrlission, have we observed in going over this 

case thaphilosophy, evidence of the philosophy of defene in 

6 depth as a valid philosophy? 

7 MR. KARIVLAN: I object to that, Mr. Chairman.  

8 CHAIRMAN JENSCH: On what ground? 

MR. KARMAN: This is not a valid question for this 

10 witness.  

11 CHAIRMAN JENSCH: I thought the witness had 

12 discussed defense in depth as being a clue or key to the 

13 recommendations by the Staff? 

114 MR. KARMAN: That is correct.  

115 jI CHAIRMAN JENSCH: And I presume this question is 

16 related solely to what recormmiendations the Staff would make 

17 and -to whether the philosophy was being effective in this 

i8 situation, is that your question? 

9 MR. FORD: Yes, sir.  

20 CHAIRMAN JENSCH: Must Wu agree that pertains to 

21 the Staff function? 

22 MR. KARMAN: The question now is whether or not 

23 -this sample is one of defense in depth? I am not quite 

24 certain. I'd like the question reread, if possible.  

25 CHAIRMAN JENSCH- Will you reread the question.
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(The pending question is read by the reporter.) 

CHAIRMAN JENSCH: Proceed.  

MR. NOVAK: I must point out that I feel I cannot 
4 answer that question because as you will note my qualifica

Stions I have not been intimately a part of a review of a 

q boiling water reactor. i don't feel qualified to answer that 

7 question.o 

8 MR. FORD: I see. Simply in terms of the over-all 

9 contours of this accident, in tentis of the reliability of 

10 the instrumentation system, in terms of the ability o:J this' 

complicated system to interact in a smooth way, in tei:ms of 

the operators to respond in a competent manner to accept 
situations, can you, just given the contours of the situation, 

can you tell us whether the accident that was prevented here 

was prevented largely as the result of good luck or as; the 

16 result of defense in depth philosophy? 

7 MR. TROSTEN: Mr. Chairman, miay I seek a clarifica

s tion? Which of the various excerpts purportedly from these 
1.9 reactor operating reports are you referring to ow, Mr.o Ford, 

20 the one in the boiling water reactor or the Dresden 2 one or 

21 some other ones? I am not too clear from your question.  

22 It's rather garbled.  

23 MR. FORD: I think I am referring most specifically 
to the Dresden 2 Nuclear Power Station licensed by the 

Atomic Energy Commission.
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I MR. TROSTEN: Thank you.  

2 MR. NOVAK: Would you reread the question, please.  

3 (The pending question is read by the reporter.) 

4 MR. NOVAK: Again because of my unfamiliarity .7ith 

5 BWR design I cannot make any comment on that.  

6 MR. FORDt Mr. Novak, if you read this statement, if 

7 you read through this analysis of a blowdown at a large 

8 commercial nuclear power station, if you read through some of 

9 the other uncoverence, partial uncoverence of reactor cores 

to and so forth that have all occurred just in the last few 

tj years would you regard the probability of a loss of.coolant 

12 accident to be "vanishingly small" or would ou regard the 

3 probability of a loss of coolant accident to be substantial? 

14 MR. NOVAK: I don't consider myself qualified to 

15 qpote the probability of a large loss of coolant accidlent.  

MR. FORD: Were you a member of the Hanauer Task 

17 Force that reevaluated the emergency core cooling system 

18 effectiveness? 

19 MR. NOVAK: I was one of the people assigned to 

20 provide technical assistance to the Task Force.  
1 MR. FORD: Yes. Can you tell me did the Hanauer 

22 Task Force consider the question of whether loss of coolant 

23 accident was probable or improbaie? 

24 MR. NOVAi{: In general discussions they considered 

it to be very improbable.

..370 7
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MR. FORD: Did they perform any specific analysis 

2 of, let's say, the reactor operating experience data 
3 provided by the Division of Reactor Licensing in order to 

Sconfirm the hypothesis? 

5 MR. NOVAK: I can only go back and say in g-neral 

it as my impression.  

7 MR. FORD; It was your impression that they did 
8 this? 

9 IiMR. NOVAK: No, no. I am trying to be responsive 
to and I am trying to tell you exactly what I remember from 

those meetings and the discussions of the improbability of 

that accident.  

3 MR. FORD: Yes, sir. Are you saying that, in other 

words, it was not analyzed because someone at the meeting 
I as you remember it sat down and said, "DWel, let's go over 

G what the operating experience of the reactors has been and 

B-7 we can conclude from this that the safety systems have 

is worked smoothly, the protection in the systems did indeed 

99 protect us from hazardous events, the operator's instructions 

20 1were so clear and so welithought out that you wouldn't get 
21 into the kinds of situations of operator behavior that I 
22 indicated here. Did someone go through all of this material 

P-3 with you and then say, you know, on the basis of this 

?.4 extremely good record that emergency core cooling system 

25 has been called upon to act and it worked well. Did we make
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the point? Did I make the point clear to you in reading this 

2 Istatement that the emergency core cooling system was called 
3 upon here two times to work and it worked in neither case? 

hereMR. NOVAK: Again I am not going to comment on that 

5 BWR consequence because I don't feel qualified to.  

6 CHAIRMAN JENSCH: Would you take a look at your 

7 watch. Have Ipu concluded your examination? 

s MR. FORD: Yes, sir.  

91CHAIP N JENSCH: Very well. There is one thing I 

10 thought we should give.  

Mr. Colmar wanted to say something sometime ago and 

12 the reason I didn't think it contributed was a matter of 

V3 judgment and the calculations that I had given to the previous 

1 4 answer that in some instances I know you didn't intend to 

be, but you were somewhat diversionary from what the question 

was, and so we got off into some tangent.  

Now I do want to give you that opportunity, if you 

desire to say anything now. I za sure there won t be 

anything diversionary about it.. Would you like to say 

20 something? 

21 MR. COLMAR: Thank you for the opportunity. I 

22 think I will decline, 

.23 CHAIRMAN JENSCH: Very well.  

I MR. FORD: Mr. Chairan, one thineg I have just 

remembered is that I indicated this morning in questions to H
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Mr. Colmar that we would need a one-minute in camera session 
2 to ask a question. He relied on a proprietary Westinghouse 

3 document in his analysis of the effects of the flow 

4 blockage and there was, well, if I can get the direct answer 
5 there is one minute's worth of questioning on that° 

C CHAIRMAN JENSCH: Well, we will recess this hearing 
7 in a few minutes and we will give consideration to that one-

minute performance,, if there is no objection.  

But let us think of something of the 'schedu.Leso 

to Now, there is a certain limit to some of these proceeings.  

I think we have gone far beyond normal and reasonable hours 
a I in order to expedite this proceeding, and certainly from 
13 nine o'clock in the morning till 7:30 at night for two days 
4 in a row, and we have gone 9 to 5 every day, which is not 

even rwrmal time. And I wondered what we can think of as 

16 the schedule for tomorrow, bearing in mind that we probably 
17 have craimraed more time into the hearing of these two weeks 

I8 than ordinarily provided. And I wondered as to the 
suggestion of the parties as to what time will be involved 

end P0 in the session tomorrow.  

21 22 
*23
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,2Btl I D. ROISRAW.- Mr. Chairmian, zner2aps I could speak 

2 to them, since it will be -the cress-examinat2-ion ,3f the 

3 Citizenes COnaittee tOMOxrO~I- that Will determine -the bulk of 

4 that tim0 

5 As you InoAws. we have plannted for the miorning a 

6 nine to eleven o'clock in camera sessin on the security 

7 plans of the plant,. This is the remaindeur of the Cross

8examination on that question, and there is some additional 

9 dixect testimony, 3E believe, that's been put into the record, 

10 or an exhibit or bath.  

111 M. IoS~TE 9-at will take about a minute., 

12 M. noela. T. Vasnlt sa~ring it was going to tak~e 

13 a lonef time. xE just wanted 4%e Chairmnan to understand we 

54 weren't going to be rehashing anyching. it was to dea~l wilth.  

01 this new infmrmation~. At eleven we intended to go toSte 
16 of sew York Ergency plans and r wc'uld estiytate if all went 

17 well that it would take abouat ani hoiur and a half at the 
M1 longest, maybe only an houro.  

19 %hen I hav~e a ske d if Pr Cahill would take the 
20 stand to answer some questionas rcegazdincj the recent R ire at 

21 Xdian Point Nqo. 2 Plant.~ And :E h-ave given m. nosten 

22 orally, he has written dowin and made notes on it,'the subject *. areas that -T want. I think mc Cahill'saaare of it. gope
24 fmlly that could be something that we could take care of in 

Sthirty Or fortar-f ive MinUtes. We have a recquest that we vqill
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H make regarding the introduction of documents, that official 

notice be taken of certain documents th,t have been d rcsssead 

3 here. mhe Applicant and mruselves have a shaxt oral argcument 

4 that we proably will presemt c that and for my (Yon pax:t I 

5 think we will want to brief the ubjectt 

C, But x just wiant to make sure that the Board's av-,.-A. i 

7 of just what it is we want to do with these documemts and 

8 that it's aware of the position in general of the various 

1 II parties on tbat.  

10 Assuming -&.at all goes well and that uve take no 

1 • more than thirty minutes for lunch x ,ould think there v.ould 

12 be no pyroblem in breaking up by 2:30 pom., if those are the 

13 mly things we end up covering tomor.  

14 CMMBN JE.SC: Well, I think that in view, of 

15 the extended sessions we have had this week that same eari1.er 

16 time of recess would be advisable for all participants hez=e,r 

17 Bu't at the save time -those matters w' hich aren't cempleted 

18 tomcrrt'there is no xeason they can't go over until the next 

19 week, is there? 

20 zmo ROISMN: WelML I do have a problem with that, 

21 o Cdiirmano I have not been back to my office -this week 

22 so x dont know. i only have telephonic comunication of 

23 6-is from Applicant's counsel in the idlands proceedings.  

21 x understand that the chairman in that proceedi g, ,.:rofessor 

25y 
murphy, has nct merely requested, but come close to demwnding
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s2Bt3 1~that I attend a session for a conference type proceeding on 

2jthe l6th,, ihich is nexct Tuesday.  

3 in additio, it has been ray intention with the 

4 pendency as the chairman knaus of the vermont -,arIcee pro

5 ceedig M- n -the 29tb, and since because of other commitments 

1 personally won lt be attending at vermont 7makee). one of my 

7 Paters will bit's necessary for m~e to spand some t~ke 

8 ini the* office to brief her' on the matters that will -be 

9 covereCd dirig that week.~ 

10 so it had been mil- intention that the citizen s 

Comittee would comiplete its examiiiation tomorrow, tihich Z 

12 think we can do4. And then we would not lie here, that is,,I 

13 would not personally be here next t-week, 6during which time the 

14 reactor pressure vessel testimony will be introduced and 

15 whatever questions the Board had on that Taould be answ~erod4 .  

16 The Applicant's direct testimony, i should say redirect 

17 testimony on questi.ons that we cross-examined on would be 

is conducted. I would have an opportunity withi mr rFrd to 

19 examine that redirect as written in the transcript and with 

20 the Understanding that it would in no way extend the hearing 

I tim but merely change the date an Which we might do it.  

22 _%r Ford and -v w ill then return, if we desire, to 

23 do reeces on the subjects of rdi.%ect. it isn It oa= :U-ten

24 tion to cross-examine othe question of reactor pressure vessel _ 

25 I. think the upshot of allY. that is-
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CMXIRMN %IaESC The upshot is 2:30 tomorrai 

afternoon, and have that daan pretty firmly.  

NOII we start Monday morning and whoever shows up 

for the evidence we will do what we can and those that don't 

shcw up, why ve will pass on.  

MR. IRVAR: zno chairman.  

g.o TRaSTEN: m chairman,,' may I make a point? 

w have been planning with xr-o Roismn and he has been 

cooperating in tbis respect to complete all of the citizen's 

Committee cross3-examination this week. McNl since the 2nd of 

xovember or Ford has been assisting kee. Roisman to cross

examine on ECCso but I don*t think wae should lose sighat of 

the fact that the intentin of the Intervenro and the 

Applicant and the other parties was to complete all of the 

Citizen's Comittee coss -examination this week.  

so 3 would like to--vix. Roisman has indicated that 
he would like to get it completed early tonorrpa and x think 

it can be completed early toiorrow and certainly hope that we 

can get all of h cross=xamination cempleted tomorrow with

out having to have it extend over into the beginning of the 

follmiing week.  

CHA!mAm JEmSCa: ell, T hope sor too. But we have 
been putting in Unger hours and we don 't intend to keep up 

tomo-rcs session to fulfill everybody's desixes. Te are 

going to accommodate the necessaies of this case which seem
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2 ced on mnday. I don't know who will be here but we will 

:I be here and we are ready to go.  

S4 
5 

6 

7 

10j 

14 

2 

15 

16 H 

07 

14 

19 

20 

21 

22 

23 

24 

25l



s3 Bu2
3716 

MR. KA&MAN: .11r. Chairman, the parties have dis

cussed this among themselves and of course subject to the 

Board's desire that after we have gone through these two 

full weeks to have one day, if at all possible, say Monday, 

where I might get to the office and sort of collect my 

matters to come back here on Tuesday, because if we have to 

come back on Mfonday, Tuesday, the entire weekend is los as 

far as work is concerned.  

CHAI2M4AN JENSCH: You mean come back on Monday.  

IR. KADIAN: I would prefer for the hearing to 

commence on Tuesday.  

CHAIRMAEW JENSCH: Yes.  

MR. KARNAN: But I would be coming back personally 

on Monday rather than Sunday.  

C' oIMRWIA JENSCH: Yes, yes.  

1S. TROSTEN: Mr. Chairman, the Applicant would also 

in view of the need to complete preparation for redirect and 

also to complete the response to NLr. Brigg's question on a 

pressure vessel to have the hearing commence on Tuesday rather 

than Monday, subject, of course, to the Board's wishes.  

CHAIRINAN JENSCH: Hoi long can you expect that this 

session would last next week if we started on Tuesday? 

MR. TROSTEN: I would estimate that we would be 

able to complete the pressure vessel answers and the ECCS 

redirect within two days. And Uor. Briggs and I believe the
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1 Chairman had indicated that there might be some questions on 

2 ECCS which would take an indeterminate amount of time.  

3 Now, we would be prepared immediately after to move 
into recross with respect to our redirect. So these are the 

only items that are left open, and I dontt see any reason, 

6 Mr. Chairman, why we cannot conclude the radiological safety 

portion of this hearing if we start on Tuesday and conclude 

on Thursday or Friday.  

9 CHAIPVAN JENSCH: Very well. I do think we do have 

10 to accommodate to the needs of attorneys, but at the same 

11 time I think this scheduling tonight that we reached 7:30 

92 and we stopped, I think, has fulfilled a pretty desirable 

13 schedule. Let's see if we can do the same thing tomorrow.  

14 We don't have to eat lunch if we are running short 

15 on time. Bring your sandwiches.  

(Discussion off the record.) 

17 IM. TROSTEN: Mr. Chairman, one other point. You 

did not inquire as to whether Applicant had any cross-examinao 

19 tion of the Staff at this time. We would like to defer any 
20 of that until we have had an opportunity to study the 

21 transcript.  

22 CHAIRMAN JENSCII: Very well. My thought was that 

2V if there are some things that can go over to next week, say 

25 if you want to cross-examine the Staff, the Staff can be here 
next week, could we do it then? We will start on Tuesday,
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2 MR. TROSTEN: Cross -examination of the Staff certain-, 

3 ly could take place next week. :qtW",just a matter of completinz 

4 YHr. Roisman's cross-examination both from the standpoint of 

5 his own schedule and from the standpoint of the convenience 

6 of all the others.  

7 MRo KAIMEAN: My only problem there, Mr. Chairmaii, 

8 is whether it will be necessary to bring the entire panel.  

9 .up or whether Mr. Novak can handle it.  

10 MR. TROSTEN: No. We would be in contact with you, 

11 Mr. Chair~man.  

12 MR. KARMAN: I would like to excuse the panel if at 
0 

13 .1l possible.  

4 CK4AIRVN JENSCIH: I think that's something perhaps 

you can work ort afteiiards with counsel. if he's agreeable 

16 to not examining all the panel, that will be agreeable to the 

17 Board.  

is MR. ROISMDAN: Mr. Chairman, there is one possible 

19 scheduling problem and I don't want to have anything on the 

20 record be misleading on this.  

21 if after reading the redirect examination we 

22 conclude that recross would be appropriate, it would be our 

23 intention for *Nr. Ford to do that recrosso Subject that he 

24 discussed I have no compunction about saying on the record 

II are simply beyond my ability to do any meaningful recross-
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1 examination on, and he has a full time job which does not 

2 include doing cross-examination in this proceeding, and we 

3 want to work out a schedule which is agreeable to him. We 

4 have spoken to the Applicant, the Staff, and indicated that 

5 it would be our intent that whenever all the hearing that was 

6 associated with this proceeding at this time was completed 

7 we would be prepared at some time durving that period to make 

8 sure that Me. Ford was available.  

But we wanted to leave open the option. We didn't 

10 fully discuss it with them, but I want to make sure that it's 

11 on the record that all of the radiological safety matters 

other thaii our recross are completed, let's say on Thursday 

13 of next week, that rather than us being pinned down that we 

'14 must be here Friday to do the recross, that the Boardvs 

15 consideration of the environmental matters associated with 

16 the 50 per cent testing would commence at that period and 

07 that we would do our recoss at the end of that still not 

is leaving any gap in the hearing days. The problem is that.  

19 Mr. Ford hasn't been to his office recently either and 1 

20 need to have him tell me once he gets there on Monday whether 

21I or not Friday of next week or Thursday of next week is the 

22 day that he can get away to come back to do the recross, and 

23 1 will be advising the parties of tkh as soon as I know it.  

24
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I I MR. TROSTEN: Mr. Roisman, excuse me. There may 

2 have been some conwunication gap between us, but Applicant 

3 would like to have the radiological safety portion of this 

4 hearing concluded prior to the time that we move into the 

5 environmental portion dealing with the 50 per cent testing 

6 license, simply for the reason that it would be much neater 

7 and tidier to have this in one package. if there is to be 

8 any recross-examination by Mr. Ford Applicant -ould certainly 

9 want this to take place very promptly after the redirect 

140 was over and to be concluded within a reasonable period of' 

'At time, and I think I'd like the record to be very clear on 

t2 that in light of the extensive cross'-examination conducted 

13 by Mr. Ford since the 2nd of November, 

CHAIR1MAN JENSCH: Well, 1: am sure the acconimodations 

5 can be arranged and whether we end up with a tidy package 

16 or not I don't know, But we will try to cover the job of 

67 getting the witnesses in to be examined and in some order 

8 that doesn't inconvenience all the parties. I take it we 

IS are planning a session in December. Is that what we talked 

20 about? 

SoR. TROSTEN: Yes, beginning December 14th.  

22 CHAIRMAN JENSCH: Very well. Let us then contem

23 plate that we will not meet until Tuesday of next week.  

24 MR. KARMAN: After tormorrow.  

25 CHAIRMAN JENSCH: After tomorrow, and we will go

3720
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through Friday as we are planning to do for tomorroxvo 

2 s there any other matter that we can consider? 

Let's take a pledge for a ttght schedule tomorrow and try to 

move on with this 

5 Did you have something you wanted to say? 

6 MR. BRIGGS: No.  

7 CHIRMAN JENSCH: Very weJ1 If there is -thing 

further in this public hearing, this public hearing is now 

recessed 'o reconvene in this. room tomorrow morning :.t eleven 

o'clock.  

(Hearing recessed to Friday, November l , 1971, 

* at eleven o'clock a.m.) 
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