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BLTORE THE

ATOMIC ENERGY COMMISSION

____________________________ X
In thé matter of ’
CONSCLIDATEDVﬁDISON COMPANY; Docket No. 50-247
OF '-NEW YORK, INC. : : o ‘
________________________________ X

Buchanan Engine Co. # 1 Inc.
Albany Post Road
Buchanan, New York.

Thurscday, 15 September 1966

The conference came on for hearing, pursuant to '

notice, at 10:00 a.m.

BEFORE:
SAMUEL W. JENSCH, Chairman,
DAVID B. HALL, Member, | ,
JOHN C. GEYER, Member, Atomic Safety and Licensing
Beard.

APPEARANCES

(As heretofore noted.)



DB-1

1
i2
13
14

i5

16

17

i8

19

20

23

24

25

CONTENTS

- S S GeD WS SRR NG RER

'STATEMENT OF:

Dy, Havold H. Rossi, Chairman,
Hayor's Technical Advisory
Conmittee on Radiation

WITHESS ~ DIRECT CROSS

C, Rogersz McCuilough

Dy, Harold Rossi 465 .

Rav, J. Joseph Lynch ' 525
Ben Davidson 532
538

373
471

458

REDIRECT RECROSS




10

it

12

i3

14

15
16
17
18
19
20
21
22
23
24

25

366
CHAIRMAN JENSCH: Please come to order.
I believe at the conclusion of the session
yesterday we had>conciuded the presentation of ali of the
direct evidence except that from a witness from the State
of New York. Are you‘ready to proceed ih that fegard?
MR. SCINTO: Yes, Mr. Chairman.
CHAIRMAN JENSCH: Will you call your witness,
please.
MR. SCINTO: I call Dr. Harald Rossi.
CHAIRMAN JENSCH: Will you come forward, Dr.
Rossi, and be sworn.
Whereupon,
| DR. HARALD H. ROSSI
was called as a witness and, having béen first duly sworn,
was examined and testified as follows:
DIRECT EXAMINATION
BY MR. SCI&TO:
Q  Dr. Rossi, have you prepared a statement to be
presented at this hearing?
A I have. |
Q °~ I show you a statement entitled "Statement of
Dr. Harald.Rossi, Chairman, Mayor's fechnical Advisory
Comﬁittee on Radiation." Is this.the statemeht you prepared?

A It is.
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1 ; ' Q ' ’Do you present this statement as your testimony
ﬁ  in this procgeding?
2 A Yes,-sif.‘

‘ Al Q Are the statements contained therein true and
gy correct? |
G . A Yes, they are.
7 MR. SCiNTO: Mr. Chairman, I move this sfatement
8 be incorporated into the record as if read.
9 CHAIRMAN JENSCH: Any objection by”the applicant?
10 MR. UPTON: No objection. |

11 CHAIRMAN JENSCH: The staff?

12 ' ‘ | MR. CONNER: No objection.
. i3 . MR. SCINTO: Mr. Chairman, if» we may be allowed,
14 I request the cross-examination of Dr. Rossi be deferred
i5 until we cross-examine the rest of the witnesses. -
6 CHATRMAN JENSCH: First we will put the statement
17 in evidence. If there is no objection, the statement of
18 this witness Rossi may be incorporated into the transcript
19 as 1f read.
20 (Statement of Dr. Harald H. Rossi follows.)
21
® 22
23
24

25




UNITED STATES OF AMERICA

ATOMIC ENERGY COMMISSION

In the Matter of . )

- | )
CONSOLIDATED EDISON COMPANY )
OF NEW YORK, INC. )

DOCKET NO. 50-247

'STATEMENT OF DR. HARALD H. ROSSI, CHAIRMAN
MAYOR'S TECHNICAL ADVISORY COMMITTEE ON RADIATION

Upon the recommendation of the Mayor's Technical
Advisory Committee on Radiation and the Mayor's Science and
Technology Advisory Council, the City of New York has con-
ducted an independent limited review of Indian Point Nuclear
Generating Unit No. 2. The committee made the recommendation
because of the proximity of the proposed site to the Croton
watershed and the Chelsea Hudson River pumping station, both
sources of drinking water for New York City.

In conducting the review, the City has engaged the
services of a group of experts in the field of power reactor
technology. The group is studying the available documents
and has submitted a preliminary report, expressing the
opinion that the general reactor design is sound, and making
certain recommendations. Since the report is preliminary
the recommendations are necessarily tentative, and, in any
event, are matters relating to details of final design.

The Mayor's Advisory Committee finds nothing in them which
would justify opposing the issuance of a construction permit
for the proposed nuclear generating unit.
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' CHAIRMAN-JENSCH: In accordance with a request

- previously made, the cross-examination of this witness is

- deferred. Therefore you are temporarily~excuséd, subject

to reéall for cross-examination,
(Witness tempofarily excused.)
MR. CONNER: If the Board pleaée,'as_a prelisainary
mattef, Dr. iéll had reqﬁested avcoby of the letter of the

ACRS dated November 24, 1965. The applicant has reproduced

copies of that letter and I now have thém availablé for

the Bqard if you wish.
| CHAIRMAN JENSCH: .Is that letter in the public
documént room of the Atomic Energy Cpmmissioh?-
MR. CONNER: Yes; éir,-and it is geherally‘
availgble-in public print. |
| CHATRMAN JENSCH: Well, it won't pe-nécessary
to have it marked as an exhibit. If there is no objection,

the Board would appreciate having a copy, and it is being

‘used. as if it were solely a public document in the public

documént room. Ié there any objection to that reference
to the document by the applicant? |
MR. UPTON: No objection.
CHAIRMAN JENSCH: State of New York?
MR.- SCINTO: . No dbjectionw | |
CHATRMAN JENSCH: Staff cqunsel‘is handing to the

Board, then, three copies of this letter which is shown. in
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a publication by a 1965 issuénée‘from the Commerce Ciearing
Housg.
| Is theré any other direct evidence to bé'pfesented.,
in tﬁis proceeding by the applicant?
H MR. UPTON: None, ‘sir.
aCHAIRMAﬁ'JENSCH: Regulatory staff of the Commission?
MR. CONNER: No, sir,‘excebt to respond to the
questions raised by the Board in the form of cross—examination.
CHAIRMAN JENSCH: Yes.
State ofiNew York?

p Mka SCINTO: Mr. Chairman, only one matter. 1In
cbnnection with the Commissioner of Health's statemeht
infrgducéd‘yesterday afternoon thére is reference thereih
to five survey reports made over a pericd since 1959 by
the New York State Department of Health, a surveillance
program conducted by the Department of Health for Indian
Point Ne. 1. |

The documents are filed'witﬁ the Commission in
Docket 50-3. But I do have further copies of these reports
with Qs here today if the Board would like me to'introduce
them into evidence in this proceeding.

| CHAIRMAN JENSCH: Until wé make aspecific request,
we will note tﬁe availability of the documents only.l,

Thefe is another matter in reference to the

request for intervention. I take it -- I see Mr. Bogart
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in the audience. The gentleman is now standingi "Will you
MR. CABELL: William B. Cabell. I am associated

with Harold'West-who appeared for Mr. Bogart yésterday.
CHAIRMAN JENSCH: What is your address, please?

MR. CABELL: 51 West 5lst Street, New York.
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CHAIRMAN JENSCH: And-you are a 1aWyer?

MR, CABELL:: Yes, I am;

CHAIRMAN JENSCH: Wwill you,proceed,'pleaée?

MR. CABELLS 'WeAhave prepared a pegition for leave
to intefvedé in this matter, and Mr, Bogart Aas if down hére'
in the town now having it notarized. VWe éxpé@t-if.to be here

any moment. As soon as it comes in; withvthé pefmission of

~the Chairman, I would like to presént copies of it to counsel,

and to the members of fhe Board here.  T5e statement; a copy
of which I have here --

~ CHAIRMAN JENSCH: Upon your representation that it
is being notarized, maybe this proéides~a convenient time to
give ste consideration to the pefitionq ‘Have yoﬁ'givén é
copy tb the parties even without notarization?'

MR. CABELL: Wo, sir. I think all of the copies
.are'downjbeforé the'notary“now; There ére fifteen.copies
being brdught ub here. We expect it at any moment°

'CHAIRMAN JENSCH: Until there has been service upon
tﬁe pérties, I don't think we a?e in a position fo gi§e con=
sideration to thglpetition, . Therefore, upon your reCeipf;of
the cobies,which you are awaiting, if you will make serviée -
upon the parties thereafter, this matter can be considered.

So until that time arrives -- we will await your notification
that you have completed service.e— we will defer conSideration

of this matter to which you refer. Is that agreeable?
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MR, CABELL: - Yes. Thank you, Mr.. Chairman.

CHA1RMAN JﬁNSCH: Very well; I think then we are
readjﬁto proceed with cross»examination of the Witnesses, the
first;of whom I bhelieve isADr, McCu11ough, aside from the
'paﬁel; As 1 récall'the,statement by staff coﬁnsei, he re-

guested the presentation of his panel to be available'for

‘crOSSaexamination with the applicant's panel of witnesses,

" The Bbard has given consideration to that matter, and it seems

to bé‘é féésible procedure; and we wiil proceed upon that
basisg
| But prior to doing that, we must complete the
presentation of evidence through Dr. M¢Cullough° Dr. McCullough,
will}yoﬁ coﬁe fbrward, please?" |
 Whereupon,
| C. ROGERS McCULLOUGH,
‘resuﬁed the stand, and having been,previoﬁsly-
ddly sworn, upon exam;nation further testified
as foilows: |
CHAIRMAN JENSCH: Dr. McCullough has resumed the
witness stand.,  Is there cross-examination by the staff?
MR, CONNER: No, sir., Our questions will be de-
ferréd to the pangln | |
CHAIRMAN JENSCH: Very well. Cross-examination by
the State of New York?

MR. SCINTO: No, Mr. Chairman,
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- CHAIRMAN JENSCH: TheABoard,has some questions of
Dr. McCullough;
.EXAMINATEON
MR. HALL: Dr. McCullough, in your statement, or

at least in the statement that is in the partial summary --

- no, I believe it is in your statement -- you described and

listed the sessions with the staff and with the ACRS, in which.

©.you participated, In checking that over, were you in attendance

at the last.meetihg between the applicant and the ACRS, at

which.the Committee prepared the letter which has been sub-

Amitted as a part of the evidence here? .

'THE WITNESS:. Yes, sir, I was present at that meeting.
To bé sure there is no mistake, please identify,the:dafe of -
that meeting.

MR, HALL: 411 right. That meeting was August 4,

‘1 believe. - And I thirk in your testimony that date was not

included. -

*  THE WITNESS: Yes, sir, I was at that meeting on

_August .4,

MR, HALL: . Thank you. In the letter as_prépared.by

the ACRS at that time, there is a statement,qn(paée 3 of the

- letter which I will read, and I will ask for,yogr‘intgrppe-

tation.of the meaning of this‘ I will alsosinvitg;the_stéff

to comment on this. "The applicant has made studies of the

reactivity: excursions resulting from the improbable event that
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structural failure leads to expulsion of a control rod from
the. corea Such transients should" =- that is my emphasms -
"should be limited by design and operation S0 they cannot

resu;t in gross primary system rupture.or'dlsruption of the

~core”., And the sentence continues. How do you interpvet

the Qbrd "should"? 1Is it permissive ~= is it must -- is it
probable? This is a semantic problem,
| ~THE WITNESS: My interpretation of the word "should"
is that it is a requlrement | |
MR. HALL: This is a requirement that the ACRS is
imposing,upén a system that they consider suitable?

THE WITNESS: This is my personal interpretation of

- the word, yes, sir,
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MR. HALL: 'May I ask the Staff how they interpret

this?

MR, CASE: We agree with this. This is a criteria
in the senSe_that the ACRS'has_expressed_it‘here, the same

criteria which the Staff has used in its evaluation of this

- facility..

MR, HALL: 1In view of this, is there any problem
bwith éhe pésiﬁive coefficieht of:reactiﬁity that has been
assigned-of described in this‘core?. '

 THE WITNESS: Dr. Hall, I can give you an opinion,
but it would be and off-the-cuff opinioﬁu |

The people who have made the detailed studies of this
arévthe Westinghouse people and I would think it would be

more appropriate to have them comment than I, unless you in-

- sist.

MR, HALL: May I ask fhen the Westinghousg ﬁembers
of the panel who are prepared on thié, if fheré is any comment
on the nature of. the, or the effect of the positi§e~coeffin
cient of reactivity? |

MR, MOORE: Dr. Hall; the effect of .the positive
moderator coefficient‘is_inCluded in the analysis of the

rod ejection transient and it does have an influence on the

results. And in the course of the detailed design, we will

" show .that we can in fact meet this criteria.

MR, HALL: Thank you.
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Returning to Dr. MéCﬁllogéh;-you‘were quoted
yesterday in éomé of thé submissipns placed before the
Board -- if you will bear with me a momént until I can find
this -- this was a letter addressed to the Atomic Energy

Conmission, attention Mr. Samuel W. Jensch, Chairman, from

Smith W. Brookhart.

‘Do you havé-a copy of this? -
_'THE ﬁITNESS:. i have a copy in front of me, yes,>
sir. |
MR, HALL: And it‘is referring to hearings before
the Jjoint Committee oh Atomic Energy and~an~artié1e entitled,
"These Days -~ Would Atom Plant Creéte Peril Here," by

John Chamberlaine, and it is quoting from a book entitled,

- "Safety Aspects of Nuclear Reactors," by Dr. C. Rogers

McCuliough and others, Included in the references is the

~statement:

"It is also desirable to have the

reactor site ndt‘be located on a main watershed.
From the point of view of_the hazard alone it is
of course desirable to haye the reactor site far
from populcus oi vital industrial areaéa"‘

And thére is again a second quotation accredited

to you at the bottom of the page. |
Would yoﬁ‘cére to comment on.both of these quota-

fions?
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THE WITKESS: I would be very happy to. If I may,
I would go back to the original document, the book which is

"Safety Aspects of Nuclear Reactors,"” which was prepared

-subsequent to the 1955 Geneva Conference., I was the editor

of this book,

I think that it is worth commenting that the 1955

conference was held very shortly after the declaration of

a_very‘large}amount,of material which dealt with reactors
and %heir operation, design and safety. iI should also like
to obsefvé that at;this couferencé which was én‘;nternatiqnali
one there were ip éttendance representatives from nations
who ﬁa§ very little or novknowiedge of,nQQIEa:'mgttexs and
nuclear safety matters‘particularly_as they pertained to
reacéqrso_q

% ‘I think this all has tc be taken.into'context'wheh'

you lobk_at_the things, at the papers which were presented;

.'notﬂbnly by representatives of the United States, but by

those from Russia,_England,;anthrance,gwhich countries had |
consgdeiabletknowledge of nuclear matters at that time,
I think that in order to put the matter in con-
text, it Qould be worth -;
 CHAIRMAN JENSCH: What was the date of this?
Excuée ne , sir;. What was thé date of this publication and
thichonference?A; |

THE WITNESS: The conference was in 1955.
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CHAIRMAN JENSCH: - Thank you,
THE WITNESS: This was the International Conference

on the Peaceful Uses of Atomic Energy, held in Geneva,

August 8 ~ 20, 1935.

CHAIRMAN JENSCH: Thank you,

-THE WITNESS:-‘The book fo which ¥ refefred was.
published the foliowing year as I recall it, .Xt'was coﬁy-
rightéd in 1957 by Van Noster~and,Companycv |

Te put things in perspective; I‘think it would be

worth looking at the preface, of which I was the author.

Now the quotations which are referred to here
occur in a paper which was written for this confefence*ahd

presented. This paper was entitled, "The Safety of Nuclear

Reactors, " and the authors of the paper were McCullough,

Mills and Teller. The quotations occur on page 150 of the
bodkfto which I referred and they occur in a paragraph
which is entitléd,-"Consequences’ofhan.Accident",-

| «‘V‘There.afe-many other sentences qn both sides of
these quotations and I think that 12 one readé-the whole
paraéraph it puts these quotations 1n-thé'contexf in which-
they were meant by the authors, .I believa‘in.the ihterésf

of saving time that it might be,worthwhile}to read the

'canciuding-part of this section called, '"Consequences of

an Accident,® if I may.

CHA IRMAN JENSCH: Proceed,
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THE QITNESS: This paragraph reads:

"Despite all these possible dire conse-
quenceé,‘it ié fhe belief of:the Advisory Commit=
tee on Reactor Sdfeéuaxds‘that nuclear reactors
jwill soon start to pro&ucé substantiélly increas-

ing material_benéfita for humanity. We believe

- that useful electric power in large quahtities can

' be. generated by nuclear reactors, It is our. concern .
- that rapid progress shall be made, but that enough
caution shall be observed that no catastrophic
Levents will delay the_fruitidn of reactor develop-.

;umentc"

Finally, if I may, Izﬁould like to read the .con-
cluding paragraph of this paper by McCuliough, Mills and
Teller. This reads as.follows:

" "Accidents must necessarily be in-
"frequeﬁt»and so. long as they do not involve the
1release of more than a few tenths of.a megawatt
’equivaient’of fission preoducts, repote éiting &
.;reactors should be unnecessary. It is~c§nsidered,
‘that this degree of containment can be maintained
by adherence to sound principles in the design,

, construction and operation of nuclear plants. It
is.theréfore concluded that the satisfactory siting

‘of high powered reactors with suitable enginéering
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safeguards will not present an unsupérable problem
‘in the development of nuclear pdwere" :
I would welcomévany further questions.

MR, HALL: I wonder if you would care to comment

on a statement that is attributed to Dr. Teller, with whom

- you were a <o-author in this, this particular paper, regard-

ing the desirability of locating reactors,undeféround?l.
| THE¢WITNESS:- You are referring to the address
that Dr, Teller made before -- -

MR, HALL: I'm not sure of the particﬁlar refer-
ence. It was alluded to in the statement made b§ one of
the participants in the limited appearances yeSterday:ﬁorn-
ing.

"THE WITNESS: I believe that if I am correct that
this is.from_a'publication in the Journal of Petroleué
Technology, May 1265, |

MR, HALL:"X think yoﬁ’are right, yes;

THE WITNESS: Vhich is a record of the March 4th
lunchéoh address by Df; Teller at the Dallas séction's ~
1965 gymposium'oﬁ Petrolegm-Economics and Evﬁ;Uationaf

.MRO HALL: Good.,

I realize this is not your stateﬁéﬁto' I am in-
viting you to‘make any comments you may wish to make on this
statement,

THE WITNESS: Well, it is a little difficult for
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" me to fully understandinfq Teller’s point of view, I am

not at all clear as to how thqfoughly he has fbllowedifhe
design and evolution of reactors and thelr containment in

the years justpreceding this meeting here. Sc that I am hot

.at all clear whether he has taken all of these factors into

consideration,

I am aware that Dr. Teller is-- Well, he has

- thought about uﬁderground as a defense against attack, and

I presume that this is his way of solving the containment:
problen, I_am-conjecturingo
| MR, HALL: Let me suggest that -- or would you

care to éommeht on whether or not a reactor proposed to be
built underground at this time would be more experimentdl
than‘é reactor built in ﬁhat,we may call more conventional
meané?

THE WITNESS: I would certainly believe that such
a 1ocation woﬁld be much mére expérimentalo‘ There 1s‘on1y
limited exéerience with underground reactors, and they are
not cbﬁparable with any-~ These designs we are using for.
reéc#ors today 1nvolve a large amount of s?udy and eéalua—
tion, And I am not aware of any similar evaluation of under-
groupd'locationé and I don't knéw what the design might be.

MR,‘HALL: }Thank you; |

| CHAIRMAN JENSCH: Dr. McCullough, in_refefence to

ybur*preparéd statement which has been presented .as your
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dirvect evidence in fhis procgeding, you have expressed your
opinion concerning the facility for which a construction
permit is sought, I wondered if you would tell us; how did
you evaluate this proposed design in order to arrive at the
opinion you have expressed? What do you do or what did you
do based‘upon existing techrology and that proposed for this
facility?

THE WITNHNESS: Well, sir, I considered the proposed

design really in its entirety and I related it to the ex-

perience and knowledge which had been accumulated on simi-
lar designs, namely pressurized water reactors.  This

reactor is a small extrapolation from previocus experiencef
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CHAIRMAN JENSCH: = What is the nearest one to it,

the béisis for ‘the extrapolation, '

THE wiTNEssg Thé néarestidné»té_it that I gm aware
of iéf%he Connebticut Yankee case, . o
| CHATRMAN JENSCH: Which i now being comstructed?
THE WITNESS: ers;‘sirD
- CHAIRMAN JENSCH: What is the.nearest operating
exper#ence thaf could be sued,fbr eitrapolation?
| THE»WITNESS:‘ Well, there is, of course; Yankee Rowe,
and also‘lndién'Point 1. | |
CHAIRMAN JENSCH: waaé,is'the level at'Yankeé‘Réﬁe?
: THE WITNESS: 1 don't recsll offhand.
| CHAIRMAN JENSCH: Excuse me. Will you proceed? Tell
me what‘you did in consideriﬁg'the‘design, | | |

 THE WITNESS: You look at these general things. Now

‘you look at the reactivity‘effects'within the reactor core'and

how t@ey are monitored, how they are controlled. Again,

| therefis'a small extrapolation, and in listening to the pre-

sentaﬁions made by Westinghouse, who’designed-this reactor,

I was assured, particularly in view of the statements given

by the staff, that these reactivity transients"conld be con-

trolléd within the limits Which are necessary and desirable.

_The#ofher thing you look at is the hydraulic,'thermaiycharactep-

isticé, ahd,these are within reasonable extrapolation from

the technology, in my opinion. You look at the pressure
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vessel and the primary system, and again, these are within
ressonable extrapolations.

MR.vHALL: Excuse me, Doctor. What is a reasonable

.extraﬁolation? Could youbenlarge on that a little bit?

THE WITNESS; When you -~ I am trying to find words
to express it, |

MR, HALL: I realize it is difficult.

THE WITNESS: Take a pressure vésséi of a certain
size, and a certain designed pressure. If you want to make
.a‘vessel somewhat larger, a reasonable extrapolation in that
field, I would think, is something of the order of not more
than 50 percent increase in thickneSS,-diametér, whatever you

choose to use as a parameter., On reactivity and shutdown mar-

glans, excursions, you look at another thing, you look at the

prompt critical value and make sure you can controll it in the
time gched&le which is necessary te avoid undesirable effects.
In other words, you use your jﬁdgment’as to what can

be reascnable predicted from what you already know., It is a

‘matter of judgment, I grant you. Is that clear?

MR, HALL: Yes.
THE WITNESS: To éQntinue, after examining the

primary system =- incidentally, there has been some rather

searching écrutiny, both in meetings with Westinghouse and

with the staff, as to how well Westinghouse knows these values,

or how well they cén calculate them., Of course, the design is
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not complete, so you have to make judgment as. to Whether the

problems can be solved as the design proceedso From that,

"I studied, or rather listened to the presentations on the

Qontaihment «= how they would protectvégainst leakage from

the-coﬁtainment,' And I again came to the concluslon that

- these things were in good sound engineering designs.

-Finally, you take -- look into the possibility of
removal of heat in case‘there should be a very major accident,
and again, they have redundant provisions for removing this
heat. ;And:as a résult of all of this discussion and examina-
tion, I came to the éonclusion'which I stated.

'CHAIRMAN JENSCH: If I recall correctly, iﬁ some of
these éarlier cases ~- maybe I won't use éuite ﬁhé tecﬁnical
words -- but let me see if I can describe it - in a large
reactor, you may have, in a sense, several separate critical
unité,\éaCh of which has its Qﬁn>prob1ems for which protective
devices must be arranged. Are you able to consider that type
of operation'for the projected facility for Indian Point No.
2? For instance, how many separat¢ cfitica1‘ﬁn1ts would you
énvision for the type of core that you understand, although
it is hot finally deslgned, but“which is presently contemplated
for_us; in.this projected facility? |

THE WITNESS: In our discussions, I do not recall any

" breakdown into those separate critical masses which could exist

1

in thejlndian Point 2 reactor. Now, this was not. brought up
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- as an item for specific discusszon, I think because it is

recognized that pressurized water reactor cores are much, are
quiﬁe closely coupled,

| in addztion, they are providlng in-core’ instnumentan
tiou, which will monitor the action of the separate unitso
Ncw,;to get ‘more ‘detailed discussion of the problems of
instability, or variation in power level across the core, X
think you should ask «- in-order to get more deteiled informa-
tion‘about the power directlon in the core, actually I think you
shouid ask the Westinghouse people,

MR HALL° I would be interested in hearing from the

Westinghouse people any analysis that they have, or may have

’done, on the spat1al instability resulting from xencn or any

other cause, which causes modal distortions in the core,
| . MR FRENCH° Dr. Hall, 'we have employed a standard
series of dlffusiou depletion calculations to follow any
tendency for an 1nstability to be generated by xenon. We find
thac even in é core as large as Indian Point -
| CHAIRMAN JENSCH: 1Indian Point 1 or 27

MR, FRENCH: 2, This is a core which'is 12 feet

in height and approximately 11.3 feet in diameter -= that our

best estimate of calculafion,is for a damped.conditieng There

is no tendency for diversion oscillation,
So it is our'belief,this would not occur. There is,

howeuer, sufficient uncertainty renaining.that we do intend
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in the design to develop those procedures necessary in case the

oscillation does in fact exist.
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MR. HALL: Reference has been made to in-core

 monitoring of the power distribution. Will this be dynamic,

or could you describe the nature of the in-core monitoring?

MR. FRENCH: The in-core instrumentation is |
a movable ioﬁ éhamber device. . It cannot be_employed as a
dynamic,measurement. We have performed'éome work, however
which indicates that the information necessary for the
control of the oscillations, if fhey were to exist, can
be provided from the out-of-core instrumentation.

MR. HALL: Would you expect any difficulty with
the gahged operation of the rods.

MR. FRENCH: _Thé pfocedures which we have
exaﬁined to datevindicate that the control rod adjustments
which would be reqﬁired are quite simple and do not require
any difficult or rapid adjustmént.

MR. HALL: I take it from the tone of your

comments that you expect this reactor to act as a point

source or essentialiy still as a point reactor rather than
as a distributed? |
- MR. FRﬁNCH: That is correct. -

MR. UPTON: Mr. Chairman, Dr. Hall, in addition
tovwhat Mr. French said, I just wanted to invite .the Board's
attention also to the facf thét the whole matter of core
stébility is liéfed as one of the specific items in our

Summary of Application, as'a research and development program
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item, indicating‘our recognition of the things that have
to be looked into. |

MR. HALL: Are we to assume, then, that the core
is nét for discussion, in.your opinion? |

MR. UPTON: No,Asir. I was just supplementing
what:Mf. French said. I wasn't by any meéns objécting to
your questioan .

MR. HALL: Dr. McCullough, ﬁay I:go back to you?
I note in your testimony fhat you ére a member of the ASMﬁ,
genefating tﬁe nuclear COd??, |

THE WITNESS: Yes.

MR. HALL: Would you care to cbmment on the

significance of the Section 3 of the ASME pressure vessel

Py

codé?, What is speciai about it? Why is it being used? And
can §ou make any commeﬁts about the safety factors which are
incoﬁporated into the code?

THE WITNESS: I can ccmment, yes, sir. Section 3
was written as a codé which would be an additidnal -- would
provide additional safety margins because it was recognized
that these margins were required for nuclear service. The
old éode which had been used prior to,Seétion 3 wés Section 8,
which.is the unfired preésure‘vessel code.” New knowledge
has.been developed in the course of -- actually in the course
of the Navy progfam”uéing pressure vessei. And they

recognized the effects of fatigue had to be incorporated,
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used és,a basis fcr‘design of the system. We are of the

opinion, regarding the.credibility of pipe breaks, that if

theseiare'to occﬁr, they are more 1ikely to occur in the smaller'
pipihéj | |

CHAIRMAN SEESCH: I think the qhestipn-w— berhaps you
werebgonferring with an associate at tﬁe tiﬁe the question was
propoﬁnded to.Dr}_McCulloﬁgha IAthink the guestion was, if you 

apply that type of analysis to a coolant pipe, why do you not

'applyfthe same type of analysis to your pressure vessel, whether

it is%a-siﬁgléweﬁdéd or doubleuénded rupture. ,Aséuming it to .
be a ?ing}eaended rupture, wguld you apply the samé énalysis to
a pressure vessel? |

MR? BECKJORD: This question was dealt~W1th‘ét's§me

length in the course of meetings with ACRS, My answer relative

" to thé question of pressure vessel rupture is that this is

not «L we.did not regard this as a credible occﬁrrence, be-~

,cause?under all operating conditions;-thé_reacfor‘vessel is

opera%ed in a ductile que; That is to say, the material is in

a ductile mode, and therefore'brittle fracture, or this rapid

,fracthre, will not occur. 'Kbnetheless,,ih the course of the

ACRS'heafings,ewe looked af;various modes of vessel failufe .
to”ex%miné the cbnséquenéeso' And; as I indicat9d1inkthe A¢RS
letteg of Aﬁéﬁst 16,'the_consequgnch‘6f this fybé'of ruptﬁre
were protected, | | |

CHAZRMAN JENSCH: I understood Dr. McCullough to say
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V \ .
qnd the real differegce between Section 3 and Section 8
is: the recognition of fétigue effects which qfe incorporated
into-SeCtion's;

I cannot give you a number of factor safety.
I4don't think it is. that simple a problem. But it-does
ha;e this additionél marginvof safety.

MR. HALL: You ére:suggesting’—- you are stating,
rather, that Section é as appliedlto nucléar pressure
vessels -~ let me be mére accurafe, pressure vessels for
huélear application -- is more conservative than that which
is required for the non—n#élear industry?

THE WITNESS: This. is my understanding, yes, sir,
and this is my opinion. | “

| MR. HALL: Do you consider the brittle failure
of the pressure vessel to bé a credible occurrence?

THE WITNESS: I am really a bit out of my field.
I am not a metallurgist. But being a_member of this
committee, I think it is appropriate I should comment.

If there are no radiation effects of sufficient
magnitude, I do not consider a brittle fracfure critical.

| MR. HALL: That is.under the service assumptions,
under‘the'designed‘conditions?

THE WITNESS: Yes, sir.

MR. HALL: Do you believe the fracture, commonly

referred to as a guillotine break of the main coolant
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piping, to be a credible accident?

THE WITNESS: If you wili pafdén me; we have a
proBlem here with the word "credible."

MR. HALL: I agree.

THE WITNESS: This is semantics. A guillotine
failure of a main coolant pipe in my opinion is exceedingly
improbable, butJif you take consideratioﬁ of all the imagined
possibilities, we must admit it is a possible thing, even:
though I would consider it on the margin of.whether you
should take it into consideration or not.

I would like to offer a comment hefe.that'after_
all, when you are dealing with the release of the primary
cooiant, the thing that isvimportant is'hoﬁ fast the release
takés place, rather than howvit ocqurs.' Thé‘ruptufe of
a méin line is jﬁst a convenient way 6f pegging where you
StoﬁLin consideration‘of fhe size of the opening:through |
whidh the material can escape. |

| | MR. HALL: Well, in the accident'anélysis that
has been a part of the Safety Analysis Report submitted by
the applicant, it was assumed tﬁat the main cqolant‘piping
had broken and the consequences then were evaluated. I am
really asking your opinion, from your experience in dealing
with reactor safety over many years, your opinion of the
validity of this assumption. Is this an éxtreme assumption

or is this one which is logical and necessary for the course

of safety analysis?
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THE WITNESS: You aie referring to the rupfure of
this iargest cooling pipe? | |
) MR, HALL: Yes, sir. |
THE WITNESS: Although I believe this rupture is on
the maréin of, shall we say, credibility or.possibiigﬁy == X

think it is a useful thing to examine and therefore -- and it

}

has been customary for I think good and sufficient reasons to

examine it in this fashion. So, therefore, I think it is

- propexr that analysis should be made on this basis, even though

it is problematical as to whether it is possible to occur,

MR;'HALL: Do 1 conclude, then, from the phrasing you

'used, that this can be regarded as a Standard~type»exercisé

which every reactor designer should go through?

THE WITNESS: It is, it has been standardized in that

sense., It 1s an exercise which is used as a yardstick

~of the ultimate accident that could conceivably happen,

MR, HALL: 1Its inclusion in the consideration‘of
this particular_réactor should have no implication on the
probability of occurrence in this’design? |

THE WITNESS: 1 agree.

MR, HALL: Do you have any sdggestion as to why
this pérticular type of accident is chosen as the standard
example, rather than a pressure vessel fallure as éne example?

THE WITNESS: If you try to examine pressure vessel

failures, it is difficult to know where to stop. The ultimate,
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of course, would be the instant‘vapbrization of the pressure
vessei, Whiéh, of co#rse,_is not concéivable,‘mot credible. If
you begin to back down, .then you get into -- I‘don’i think we
have the.tools at the moment to analyze adequatély failures

of the pressure vessel itself.

In addition, the pressure‘vessel_ié the thing which
is co&ered by Section 3, not the piping. There is a code being
Qritten to‘éover nuclear piping, but it is not yet completed.
So weﬁaré perhaps_in a 1ittle-@ore.area of uncertainty when
we deal with piping. So there is somé logic in piéking the pip-
iag as the fiilure point;,rathef'than the vessel.

MR. HALL: May I ask if the Westinghouse representa-

*tive53wou1d care to comment, or Con-Ed? Comment on the relative

probabilities of a failure of the préssure vessel versus the
piping? ‘ |

MR. BECKJORD: Dr. Hall, I think my answer to your
question'would be that Weido_not regard the double-snded
instantaneous severance of the reactor coolant piping as a
credib1e event, I would agree with Dr, MdCullough's statement
that %his is used, as we assume this accident as a basis for
designiné the engineered safeguard systems, because the key
factor relates to this matter of the rate at which coolént is.
losf frdm the primary system., The ddubléaended'rupture of
the main coolant piping is the biggest break we can conceive

in the system. Therefore, the assumption of this accident is




10
11 -

(-

13

15

- 16

17

18

19

20

21

mbb4
398

you didn’t have the tools to analyze the pressufe vessel, Are
you able to ﬁake any'analysis without the tools?

MR, BECKJORD: I am sorry, I was~canferring, I didn't
hear his statement.

3

 CHAIRMAN JENSCH: Well, do you have any calculations

. at all on the strength of the pressure vessel for the same type

of a singlemended'fracture,,even though you may not cousider it
credibie? |
MR, BECKJORD: Yes. These calculatilons were done
and preéented to ACRSa
| CHAIRMAN JENSCH: And\you do not, therefore, believe
the saﬁe type of analysis is applicable for a pressure ?essel
ag it is to the main coolant pipe, for instance, is that corfect?

MR. BECKJORD: Well, Mr, Chairman, would you'rephrase

the question? I don't see what ~-

CHAXRMAN JENSCH: I am just reéching‘the conclusions
I infer from your statement, that you do not believe the same
type of analysis that you make for the maln coolant pipe is‘
applicable to the pressure vessel? | |

MR, BECKJORD: Well, there are several kinds of

.anaiyses that we utilize in evaluating this accident of the main

coolant piping rupture. There is another type of analysis that
we use in evaluating the consequences of a hypotheilical vessel
rupture. These aren't necessarily the same analysis,

MR, GEYER: The ACRS letter refers to analyses assuming
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~various meodes of circumferential cracking. Could you elaborate

on that?
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CHAIRMAN JENSCH: I wonder if the witness might

have that letter before him, sohle may refer to the particu-

lar sentence,

‘Now one of your associates is handing you the
letter., You are referring‘to page 2°?

MR. GEYER: 7Page 2, the next to the last sentence
;n the second paragraph, or first full paragraph on page 2.
It says: | |

"This includes missile protectlicn against
a hignly unlikely fgilure of the reac%or vessel by
longitudinal splitting or by various modes of circum-
ferential cracking."”

What modes of circumierential cracking have you’
dealt with? |

MR, BECKJORD: The modes that we dealt with in
our anaiysis‘were a circumferential crack in thé region of
the core mid-plane. The core mid-plane was selected, because
this could be the worst case in that area,

The same type of analysis would apply to a cir-
cunferential rupture above or below the mid-plane in the
vicinity of the core.

A furthér-a Another mode that was examined was
a cifcumﬁerential failure above the reactor vessél_nozzels
but below the flange,

MR, GEYER: Was the assumption made that these
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cracks'went ccmpletély around the vessel?

MR, BECKJORD: Yes,

MR, GEYER: 1In dther words, it failed?

MR, BECKJORD: It failed. The aséumption was made
that it parted instantaneously.

MR, HALL: What nappened to the projectile?

MR; BECKJORD: In the case-- Well, the answer
is different depending on the case that'we.considérn - In
the case of the_circumfereﬁtial rupture at the core mid-
plane, the bottom:éart was accelerated downward, the upper
paft was aécelerated upward;‘and it réached_a height of
aboutiapproximatély 30'feet‘above its‘initial position and
in the coﬁrse of this acceleration, it moved the_pipes up
and severed them,

MR, HALL: Was the containment, in that analysis,

was the containment breached?

MR. BECKJORD: No. The containment height above

the initial point of the reactor vessel, I don't recall the

‘exactﬁnumber, but it is ih excess of 100 feet.

MR. HALL: Do»I understand yourté be saying that
the design of this containmént, as pfoposéd‘for Indian Point
No. ZL will withsfénd the conse@uences‘of a sudden catas-
trophic rupturé of the pressure vessel?

MR. BECKJORD: Yes.

MR. HALL: Under any mode?
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MR; BECKJORD: Under the modes that I have named,
the circumferential rupfure'at the core mid-plane and é
. : w rupture on up above the nozzels, but below the flange.
A MR, GEYER:» Did you assume instantaneous release
5 of all of the energy contained.in the pressurized water in

6 “this accident?

71 '~ MR, BECKJORD: Yes, sir. Well,'the system opened
8, a very‘large hole and the pressure rose in a very_rapid
, 9 time. The pressure, the heat pressure, however, is approxi-
i0 matelyithe same as the preSsure from the doublénended pipe
1o fuptur;, because it is the same energy storage in the pri-
i2 mary systenio
‘ 13 MR, GEYER: In these analyses, practically all
14 of the energy goes into pressure rise? -
15 -~ MR. BECKJORD: Yes, sir.
e . ' MR, HALL: Again, ﬁo belabor this, because I
17 missed this in the analysis, if it was in your safety analy-
8 ~ sis report, this would resuilt in a shock, creatipn of a
18 shock, then, would it not, the sudden release in a sudden

20 fashioﬁ of this, which would put a shock loading on the

2% pressure vessel, on the conﬁainment sphere.

® 22 \ MR, BECKJORD: Well, there is a great deal of
23 structﬁre surrounding the reactor veései,  There Qoﬁld be
24 a shock on the concrete priﬁary shield and on the missile
25

shielding above the reactor vessei head,
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There is'a.missile shield there for the purpose
of prévénting the control rod'snéft from iisiné very high
§erticgllyo And this structure tends ﬁo»cﬁshidn the shock,
would;tendAto cushion the éhock of suéh an~accidehto

MR, HALL::WMay § askvthe'Staff if'they conpcur in
the aéal&sis of thié éontainm@nt; that it would be expected to
be safe against a sudden»rupturé of éhe vessel?

MR, CASE: Yes,‘Drg.Héll,vfbr the failures
Mr;'Béckjord haé beeﬁ'talking ébouto’ We have made independent
célcuiations; We haye also engaged the sefvicés-of Mr., Janmes
Proctqr of Naval Ordnance Laboratory who is'anléxpert in |
this éield and we agree with theiriéssumptibns and the
general results of their anélysis on'this poin'ﬁ:°

MR, HALL: This then would seem to éﬁs§e§ in de-
tail,lin’facﬁ even go beyond thé:i@tenﬁ of the ACRS general
lette%'of advice of quemberV2§g 1965,.wherein‘they sﬁggested
that attention should bé directed to pressure vessel failures?

. MR, CASE: (X would believe itvwas'responsive to

4

this bart of the letter where it Says:'

ﬁXtAseems'dQSirable~and possible to make
éome'ﬁrovisions'invfuture'désigns against this-very
unlikely.acéidéﬁt," |
a Méw HALL: Thank you.
CHATRMAN JENSCH: DroAM§Cg110ugh, I wonder if 1

underétood correctly.oné of your answers. ,i wonder if there

]
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was a qualification that you implied or intended to impl&

in response to a question from Dr, Hall, As I recall your

answer it was something like this: If there are no irfadia-

tion effects in the pressure véssel, there will be no .en-
brittlement¢ o

Doesn't the consideration necessarily involve
the péssibilities of ifradiation.effects, and if so, what
is the effect of enbrittlement? |

THE WITNESS: There is alwayS'consideratiOH of
ﬁhe radiation damage to the steel and there is quite a re-

search program which leads to the increase in NDT tempera-

V.ture,ﬁand as long as you keep the neutron dosage below

| certain values, you are still in the ductile range and

provision is made‘so you stay in the ductile range..

So ip that sense the rédiation'damage-is looked
at, but is not effective in conéidering the vessel rupture
problem, because we stay within the ductile range,

CHAIﬁMAN JENSCH: In other'wprds, you have the
problem under analysis; but yog provide preventive devices
in case an unlikely effect does develop,.vls thét:corrgct?

THE WITNESS: More than that. We don't let the
effect develop. .

CHAXRMAN JENSCH: How do you do that?

THE WITNESS: By shielding to reduce the neutron

dosage to the pressure vessel wall, Water, steel, other
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| MR, GEYER: Do you plan to radiate ﬁhe specinens
of the pressure vessel in the reactor while it is operat1ng?
THE WITNESS: I would prefer toilgt someone else

apnswer that, if I may. They ﬁre the people who make the

‘design,\ I heard what they said, but they do it,.

MRQ'CAKEEL:,'Yesﬁ-we'do pilan to have specimens
within the reactor vessel against'the interior wall which
can be removed periodically for examination of their change

in propérties over the years, This will assure us that the

- expected radiation effects which indicate that the NDT

properties will still be acceptabie at the end of the
reactgr vessel’s life, that this expectation will actually
be reélized as proven by the éxamination of the specimens,
| CHAIRMAN JENSCH: Are you far enough along in that

progrém to indicate the nﬁmber of samplés you will have with-
in the vessel and the times that you will, within which you:
will remove them and how will tha process be accomplished?

MR, CAHILL: I believe there are presently esti-
mates and somebody will look that up in thelrgcords°>-

CHAIRMAN JENSCH: Are you suggesting that it is
already within the material on file? -

MR. CAHILL: Yes, sir.

CHAIRMAN JENSCH: 1f it is, I will defer the ques-

tion entirely.
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MR. BECKJORD: Yes, it is, Mr. Chairman.
- CHAIRMAN JENSCH: If it is in the filing, that is
adequate, | - -
Dr. McCullough, I wonder if i may return again to
this ASME code . -And_will you identify ASME for the record?
| THE WITNESS: ‘ASME stand$ for American Society
of MechaniéalkEngimegrsa |
CHA IRMAN JENSCHQ. Is the work on that code far
enoughmalong'so you can éxpress an opinion as to @hether
or not -- maybe it is too early for you:to say —a'the ulti-
mate result of that code is related to the design of this
Indian Point No. 2 facility?

THE WITNESS: That code is a published working

code,

- CHAIRMAN JENSCH: Section 87
THE WITNESS: No, Section.3.
CHA IRMAN JEﬁscn: Section 3. That is unfired
vessel, is it ﬁqt? i
| THE WITNESS: No, sir, exc@se me, Secfion é is
for unfired, Section 3 is the official code of the ASHE
and this vessel;li.am assured, is beihg built irn accordance
with”it° |
MR.GEYER: 1Is there any experience with failures
of vessels built ander thislcode?

THE-WITNESS§ There is no experience of any failures
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. of such vessels,

I may comment, by the way, that under the condi-

tions which we are designing this vessel, there are, as far

~as I am aware, no failures,

CHAIRMAN JENSCH: The whole matter of transients

. related to this core will necessarily await the ultimate

final design of the core. Is that correct?
THE WITNESS: That is my understanding, yes, sir,

That is my opiaion,
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CHAIRMAN JENSCH: .Maybe this is a question of
philosophy of reactor technology, but why is it that we
don't get far enough along in the core, when you are at
the construction permit stage, thatvyou can consider.with
sohe finality the . transience fhat should bé considered?

THE WITNESS: I would prefer to let Westinghouse
answer this, if I may.

MR. UPTON:.‘MP. Chairman, I wonder if that isn't
really a legal question. |

CHAIRMAN JENSCH: Well, it may be, iﬁ:part. But
we are met with a certain quality of evidence here that
transien§§ will.necessarily await fhe finalldesign, and
we will take it up in the final design.

| I think thé ihdicatiéns in the reguiatiOns are
such fhat if there is a reasonable-probability’that final
design will be developed aﬁd the transiéﬂﬁkv can be
considered, I think legally that type of approach is
within the scope of tﬁe'régulations. |

But I was wondering, the question I had waé
really a predicate to fhe nekt question, Dr. McCullough,
and that is how well can you express anaopinion on the
safety without these several factors, regardlessbof

whether the construction permit would issue without the

‘data on which he feels he can rely.

With that background, Doctor, WOuld you pick it
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up from there?

THE WITNESS: The experience we have had with
reactors of this type gives us assurance that the analysis
which will be made in detail when the core design is finalized
will give youvall of the necessary data which you need in
order to assure the safety of the core, the safety of the
reacfor, control of transieni&, so I rely on this background
heavily in makiﬁg this opinion. |

Thére‘is an additional safeguard, by the way, and
that is the design of this machine or any other machine is
céntinudusly examined during the design by the AEC staff.

The problem that has to be faced up to is if, in
the course of the design and analysis, you get unacceptable
trends, what do you do then? Ahd there has been considerable
discﬁssion, that there are ways of controlling this,'that
are reaédﬁable and feasible, so therefore we have excellent
assufancevthat‘the core canvbe buiit which will not experience
any unacceptable fransienég. |

CHAIRMAN JENSCH: Do I infer correctly from your
statement that as these developments in ‘the design and the
related possible transients are considered, if credibility
attaches to possible transients, that preventive devices
are iikewise devised to accommodate the pdssible-transients.
from the ultimate coré design? Is that correct?

v

THE WITNESS: Yes.
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MR. GEYER: Will a study of theée'transients
involVe'oscillations between different parts of the core,
rather than oscillation of the core as a whole?

THE WITNESS: This is considered by the experts

who are here. They can deal with this much better than I can.

CHAIRMAN JENSCH: Will you pick that up?

MR. FRENCH: The answer to your question is yes,
that gart of the research and deQelopmeﬁt program that has
been mentioned wiil be involved with considerations of
spazial rédistribufion.

CHAIRMAN. JENSCH: 1If I may feturn to Dr. McCullough,
theré has been menfion-in your direct testimony of'your
extended experience in the nuclear field. I wonder, for
this_%ecord, if you would indicate your opinion as.to the
philbééphy of nuciear fechnology-from the beginning tb thé

present time and your view as to the considerations of

‘ safefy; particularly as applied to a project such as Indian

'PointYNo. 2.

THE WITNESS: In the field of safety for nuclear
installations, we have adopted from the very beginning thé
phildsophy that wevwill e#aﬁine all of the conceivable
hypothetiéal accidents. |

This pnilosophy 1s néw in industry. Othgr-
industries have developed and déscovered their difficulties

or problems by actual accident eXperience._,In the case of
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the nuclear'indusfry, we the tried to foresee these
things. As a result, as the technology deyelope&, we
have §tudied more and mqre-possible accident modes and
acci&gnt‘consequencés;

I should say sometihes I believe that the more
,wé léérn the more imagination we stir up, and sometimes
it begins to get a little bit shall we say fantastic.
»Neverthéless, I think the basiC‘philosoﬁhy of trying to
forestall, foresee these aécidents and provide against'
them is sound until we have enough experience to be sure
that:these précautibns are unnecessary.

I think that in my §piﬁion there has been a
real conscientious effort both on the part-of the designers
qflbéactorsAand on the part of the;AECAstaff, which has
grown in size and in competénce over the yéars, so that I
beligvé that each step that we take is adequately monitored
and over-monitored, perhaps, but I am not apologizing for_>
the over-monitoring, from a philosophical peint of view.

Doés that answerbyour question?

CHAIRMAN JENSCH: Do yéu think that typéfof
philosophy is reflected in the design as you now see it
for indian Point No. 27 .

- THE WITNESS: Yes, sir, I do.
CHAIRMAN JENSCH: Perhéps some of my'qdestions

are those which have been .enumerated ih the preharing
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conference and will be presented later by responses, but
let me inquire whether you have made an analysis of this --
if I use the term correctly -- the heat transfer coefficient.

And is that calculation reasonably conclusive of the plutonium

elements that may be present as the core is utilized, the

fuei is.utilized?
| THE WITNESS: I am not‘clear.whaf heat transfer
éoefficiént you are referring to.
| MR. HALL: The Chairman'has.referencevto the
incfeésed heat rating from the fuel rods over that which is
used %or the design of Brookwood for examble, or‘othef
reactors. |

I think the maximum over-power condition for

- this reactor comes to 21.3 kilowatts per foot. Would you

be responsive?
THE WITNESS: I have a general yardstick‘on_these

things, but I think the people who know the details can

answer better.

MR. BECKJORD: You.refer to the 20.7 kilowatts
per foot whiéh.is quoted in the staff'analysié?

CHAIRMAN JENSCH: At the top of one of the pages,
as Ilrecall it, the figure we have in miﬁd —-.1et's»see if
we cdn find;it.

MR. CONNER: It is on page'll, Mr. Chairman,

paragraph 2. It is also repeatéd in other places throughout.
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'CHAIRMAN JENSCH: .The.figurés.to'which I

referred are figures wheére a comparison was made with

Connecticut Yankee, I think it was something like 21.7

énd 18.3 for Connecticut Yankee and some ofherlfigure for
either Rowe or maybe Brookwqod. It is in the staff aﬁalysis
somewhere.

"MR. CONNER: It 'is in the summafy'statement, Mr.
Chairman, that reference, on ﬁage 6, the first full para-
graph on page 6 of the staff's summary statement.

CHAIRMAN JENSCH: Thank you.

'DO’theﬁWestinghouse witnesses"have-that report?

MR. CONNER: I will hand a copy to ﬁr. Beckjord.

CHAIRMAN JENSCH: Yes. It is in the first para-
grabhrthere; the specific power of the Indian Point.fuel
rods are 20.7 kilowatts per foot.

MR. BECKJORD: Would you repeat-thé question,

Mr. Chairman? |

»gCHAIRMAN JENSCH: My question was -- really it
was to Dr. McCullough and he deferred it to you -- is that
combufatioh adequately inclusivé of the effect from plutonium
that will be developed in the utilization of the fuel?

MR. BECKJCRD: Yes, sir. . The nﬁmber*which is
quoted, '20.7 kilowatts per'fOOt, is the peak. lineal power
density éxpected.in tﬁe core over the 1ifé of the fuel in

the reactor at the peak over-power condition of 112 percent.
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‘:I might add that the period of.tiﬁe during
which  the fuel woula actually be operating at this number
would be very short. The nominal 100 percent power désign
is‘iB.S kilowatts per foot.

‘MR. HALL: What is thg basis for feeling that
‘one can increase the heat rating? |

MR. BECKJORD: Dr. Hall, we do not believe that
thé:fuel is limitedlbelow 24 kilo&atts per foot in regard
to proper performance during service lifé in the core. It

o is possible that operation at liﬂéal powér'densities could
~ be above that. But we do not believe we abe limited below
that.
f MR. HALL: Could you cite the experience on
which you make such a statement?

MR. BECKJORD: We have a irradiated fuel in a
number of capsule experiments'and in the Saxton reéctor"
in;exCess of 20 kilowatts per foot.:

Ih particular, the Caﬁolina-Virginia test reactor
capsule experience, ‘at 24 kilowatts, with no center melting.
Fufther exPeriménts at Westinghouse test reactor, in .capsules
thére in excess of 22 kilowatté per foot, with novcenter

‘ Amélting. And no significant phanges,in clad dimensions.
Fufther tesfs at the Plumbrook -- that is a NASA test
reactor -- gh capsule tests at.poﬁer ratings of between

20 and éctually_up to 60 kilowatts per foot.
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MR. HALL: When you usevthe‘éapsules, ére these
in the same geometry as the fuel elements intended for
thiS~rea§tor?. |

MR. BECKJORD: They do not have the salient.
HoweveP; the;section of the fuelAin.fhe capsule is |
identical with, or similaf to what we will use in Indian
Point 2. | |

MR. HALL: .The cladding and bonding are the same?

MR. BECKJORD: The fuel is not bonded to the
clééding, sir.

MR. HALL: Or lack of bonding, then?

MR. BECKJORD: Yes, sir. And further tests at
thefETR reactor in capsdle experiments at 20 kilowatts per
foot and some were operated up to 30_kilowatts per foot.
Then finally, in a reactoritest at Saxton, with a full
length Saxton fuel element at power dénsities of approximately
24 kilowatts per foot. |

MR. HALL: One of the numbers you mentioned was
60?{ Ié my memory correct?.

MR. BECKJORD: My eye cast over that. i did say
60{ It was operated up to 60. 'Butiof course it was beyond
ceﬁter melting at that point.

| MR. GEYER: These figures of 20.7 kilowatts per

foot, then, are maximum numbers, the highest point of power

production within the reactor or for the reactor as a whole?
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MR. BECKJORD: That is the peak iiﬁeal core
density in the reactor at any time during life at the
over-pbwer condition, Dr. Geyer.

 MR. GEYER: - At any point in the reactor?'
MR. BECKJORD: Yes, sir.
~ MR. GEYER: It is not average for the reactor
as a whble?

MR. BECKJORD: No,vsir. The peak in the reactor.

MR. GEYER: Thank you.

MR. HALL: May I ask the staff if they consider
this extrapolatlon to be reasonable and conservative?

MR. CASE: Well, we believe it is certalnly a
reasonable extrapolation 6n the basis of which it is quite
adequate to issue a construction permit. We intend to
follow the experienée of other reactors at this power
denéity, as does Wéstinghouse, to see the long-term’
effects of this. |

" MR. HALL: This won't have long-term effecté,
if I understand the statemenfs correctly. This will be
thé over-powered condition, which is not expeéfed to obtain
for a long time.

.MR. CASE: Yes. But the change in one reactor
is the same as the change‘in another reactor. All of
these comparisons aré made on the same basis. So the

shortness of the time which they expect to be at 20.7
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nv ' kiléwatts is the;samé“éhort length of time they would
g be at ;é,? for the:otﬁer facilities. So it does work
ol with-extrapolation.
A - MR. HALL: Perhaps even less time at Indian
5o Point 2, which has an obligation to'perfbrm reliably,
, = , . _ . S .
6 ‘ whé%evanother reactor, more remote or in other circum-
i .stahces,'might be used for experimental work?
8 . ; MR. CASE: These reactors we compared them with
"9 || ~were the same élass of reactors. |
iO MR. HALL: Right. So this is related to.one of
11 the‘questions that I Qas asking earlier, the confidence
12 with which you feel these extrapolations to higher power,
13 ' both by running at a higher lineal power, kilowatts per
14 foot, and by iﬁCreasing the flow, and you feel --
15 - MR. CASE: In both respgcts'we consider it to
16' be é reasonable exfrapolationa
17
18
19
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21
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CHAIRMAN JENSCH: May I go back to an answer I

"believe that Mr. Beckjord gave? I think you gave some figures

about 22 or something kilowatts per foot. But you mentioned

in relation to 2 lesscned time period, if I recall your answer

correctly. I wondered what the variance was as to time periods

in reaching those kilowatt per foot Tigures that you enumeratédo

--Do I recall correctly? Eé ?oar recollection refreshed by my

statement?
MR. BECKJORD: My statement, Mr. Chairman, was that
the 20.7 kilowatt per foot lineal power density represented the

peak over-powsr condition at the peak point in the reactor.

And this would obtain for a very short time.

CHAIRMAN JENSCH: How long?

MR, BECKJORD: 1A°°u1d give you just an estimate now,
It.ﬁouid be less than, Substantially less than oneiperceni of
the operating time of the reactor.

CHAIRMAN 3ENSCH: Are you able to put it in relation-
ship to.minutes or hours or days, or sémething like that?

MR; BECKJORD: As I say, X can’t give yoﬁ an exact

numbei'° My opinion is that_if is substantially less than

onre percent of the 6perating time, which would be less than one

percent of 8,000 hours a year probably. So less than 80 hours

a year,
MR, CAHILL: I would like to supplement that, sir.

It is most likely to be zero. The core only, the fuel is only
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in the core about three years, aqd an over-power condition is
mosi unlikely. In our own experience on Unit 1, we bave |
never had an over-power. This is not s condition that is
likely to occur at all,

CHA?RMAN JENSCH: No. My question was in reference
to the calculations and tneltime period. My understanding was
mnoye consistent witﬁ yours, that itvwould be a very short period
of time, of éero time for that operation. Is that cerrect?

MR. CABILL: That is correct.

MR, HALL: Bow good do you ihink the calculations
are? You recite this 12 percent, and you cite the numbers of
20,7, Theré are three significant figures there.' Do you
really believe thess aré to that precision that is indicated
by one part in 2007

MR, CAHILL: Well, I know that the power output of‘
the reactor can be determined to within oné or two percent by
precise measurements. This is a technique well established in
steam powey piant practice.

MR, HALL: This is taking the total, the stesm heat
balances? | |

MR, CAHELL? ‘Steam heat balances, yes.

MR, HALL: It is‘not, of course, the total power of
the reactor, because there are radiafions which are absorbed
in thelvessel and what not? |

MR. CAHILL: These can be estimated quite accurately,
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MRo GEYER: This calculation gives you an average
power, does it not,.fof ﬁhe-reactor as a whole?

MR, CAHILL: Well, whét 1 had reference to is the
pr§bability'éf reaching 112 percent over-power. That. is very
unlikely.

| MR. HALL: For the reactor as a whole?

MR. CAHILL: Yes.

MR, HALL:‘ But what I guess I am leading up.ta -
isn’t itApossible that there will be variations within'the core
of several peréent differing froﬁ that which is predicied by
the idealized calculations you performed?

MR, BECKJCRD: Dy. Hall, in our oginioﬁ, the hot
channei factors which directly govern this lineal power density
are conservative. We actually expect lower hot channel factorsot

MR, HALL: This is relatedvto your specifications
and tolerances in the manufacturiﬁg’proceduré, spacing if you
will, and what not?

MR, BECKJORD: Yes, sir.

MR, HALL: Density of fuel, many other factors. So.
that when you use’the figure of 20.7 as the‘pea¢k value under
ove:»poﬁer,'you feel you have put in safety factors such4that
this figure will never be reached in fact? Is this true?

MR, BECKJORD: Well, I said a very short time. The

probability of reaching it is small, very small. It would not
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i be exceeded.

2 o MR, HALL: Again, assuming for the moment.it does

3\ in‘féct expérience an overupowér, which I ﬁnderstand and'éccept
‘ ' 4. your statement on, but let me go back to what I thought you

5 were say:mg in deriving this figure, that you believed that -
6 the hot channel i’actors -— you believe the derivation of the

7 |i hot channel factors was so conservative that the.alctual numnber
8 would be in fact less than this? |

9 MR. BECKJORD: Yes, sir. That is correct. And

10 this further will be demoxmstrafed by measurements of in-core

it instruments during cperation.

12 ‘ | . MR, HALL: Do you recall what‘ the margin' to fuel
. - 13 melting is under these condi‘i:ions?

14 | MR. BECKJORD: As 1 indicated earlier, we do not

15 || expect melting below 24 kilowatts ﬁer' foot° We know of no
16 || case where it occur;‘ed under the conditions that we are

N Vi utilizing at less than 24 kilowatts pér foot.

18 |l ‘ MR. HALL: So you are sfating on the order .of a 20

19 percent margin?

20 © MR. BECKJORD: Yes, sir. |

‘21 : MR, HALL: Dr, ‘McCullough,. I wiil impose upon ﬁou
. 22 again, because of your long experience with-rgactor safety.

23 || Several times in the preliminarly statements, feference has

24 || been made to a document called "WASH-740". Are you familiar

25 || with this document?

THE WITNESS: Yes, sir, I am famillar with the documents.

EndAs0
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MR, HALL: Would you care to make any comments on
the pertinence of the analysis made in fhat document as
applied to the present consideration of Indian Point No. 27?

THE WITNESS: WASH 740 was a document of the theore- ‘
tical conseguences 6f an accident and they considered several |
accidents. These were uncontained accidents.

‘MR, HALL: Would you enlarge on that for a minute?

THE WITNESS: The assumption wasvmade in WASH 740
that'the reactor releasédits fission products and there was
ne shell om the ¢ontainment vessel around the reactor which
had released these products ahd therefore they all escaped
and wére available to be distributed in the environment,

MR, HALL: In the development of this, what is

_ your impression as to the mechanism by which_this is ﬁostu—

lated?
THE WITNESS: In WASH 740, they merely postulated
it happened, They didn't give a mechanism, as I recall it,

as to how it happened, And the attempt was made in this to -

conditicns mainly; The variations.

.Eﬂam a.fittle hazy about some of the detailed
calculations they made, So this is merely thé oufside limit.
And when you_begin to put a containment around, the con-
élusioas cannot be used, really}, You can‘t ratio them dogn,

even, because there are so many variations here, in my opinion
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at least. So I don't thimk it is really applicable to
|

this case,
CHAIRMAN JENSCH: I have a further question. I

~don't know whether it should be directed to you, Dr. McCullough,

or to the Westinghouse panel, but I will address it gemerally.

Ore of the operstions contemplated for a maximum
credible accideni as I understand it is a spray system, I
wondered what the experience has been as to whether the
spray, which f infer ﬁust be contipuous, what is the exper-
jence that the spray will reach the core? Or the hot loca-
tion for the core that is produéiag the MTA?

THE WITNESS: This is a design problem, ‘I would
1ike to refef it to VWestinghouse, if I may.

'CHAIRMAN JENSCH: Yes, please.

MR, BECKJORD: I believe the spray that is referred
to is the containment spray, and the purpose of that system
is fo cool the containment and condense the steanm that
would evolve from the primary system.

MR, HALL: Do you noé have a core injection spray
systen? |

| MR, BECKJORD: We do not call it a core injection
sSpray system, Dr. Hall, It is a core injection system,
deluge systen, | B
| MR, HALL: Well, it is intended to inject water,

treated water, into the hot core, to prevent melt down?
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MR, BECKJORD: That is correct.

MR, HALL: "I believe the Chairman is really asking

- your opinion‘as to can you forCeAthis water in against the

steaming condition which might exist at that time? Would
you:get steam bloékage, for exaﬁple?

MR, BECKJORD: - We do not expect steam blockage to

'prevent the entry of cooling water from our core cooling

system into the cdre'to prevent'@e1t down,

MR, HALL: Do you have experience to back this up?

MR. BECKJORD: We have done calculations on our
core cooling Syétem.to'a:considerable extent based on know-
ledge of friction;vfiow frictidn 1nvpipes, and'ubon very
conservative.assumptions'régarding the ioss of cooling water
from the system out of the break in the system as it has
occurred to begim this accident.

For example, in 6Ux plants, oéiy three out of four
injection legs éhiéh put water into the system afe aSsumed
to be effective. Theée~operate in both hot and cold legs
and in our‘oﬁinion, and from our calculatiohs, we hﬁve cOoNR =
cluded the core will be ade@uately cooled.

CHAIRMAN JENSCH: The question was, do youvhave
expérience? You said you have calculations, Do you hﬁve
experience that will support that?

MR, HALL: Woulé you not agree this is a very

difficult thing to calculate?
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MR, BECKJORD: It is a difficult thing to calcu-

~late, yes, sir,

| MR, HALL: Do you have any experimentaiion or
experiénce of injectiﬁg_water inte a hot channel?
| MR, BECKJORD: We have not made-- We have not
done e#périments on our cocler in our geometiry,
MR, HALL: On any geometry? |
" MR, BECKJORD: That is correct;
MR, HALL: Have you done it on any condition?
MR, BECKJORD: VWe utilize:extensive experimental
evide@ce on,the.ﬁechanism of fluid flow. But we have not
done experiments on an actual core mbck-up for'this case.

MR, HALL: What experience are you aware of

relating to the imjection of water into a hot core system?

MR, CASE: There is'some experience by other de-
signers of the effects of spraying water on simulated fuel
assembliés heated by cal rods, The Wsstinghouse design
#loods from the bottom. |

MR, HALL: Does that include the ejection, too?

MR, CASE: Yes, alfhough fheré is of cdﬁrse some
effec? frqm the water coming inobehe basic concept behind
their design is to recover the cbreov So the question of
whethéfvthe timeliness of the cooling is not gs significant

in this type of design as it is in a core spray type design.

MR, HALL: The reason for my inqﬁiring on this is
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the comment aad recommendaticn that is contained'on page 3

I believe of the.ACRS letter of'August 16th aj;gaim_9 wherein

one of the recommendations-~- Correction, it is on page 2.

"ACRS belicoves an increase in the flow capacity in these

systems'is needed and iimprovéﬁents in other characteristics,
such as pump discharge pressuré may be appropriate.
 and you feel that this concern of the ACRS is.
satisfied or can be satisfied? |
MR, CASE: Yes. And it is indeed based on the
calculated effectiveness of the system as pfesently prOposed,

and on that basis, the ACRS considers the calculated effective-

ness at this time should be improved. On that basis they

recommended an increase in flow or am increase in pressure,

each of which would get, or either one of which would get

water in there quicker which would?improve the effectiveness

of the system,

MR. HALL: This improvement Qas‘felt to be neces-~
sary? .

MR, CASE: Yes, siro_

MR, HALL: By you and by ACRS?

MR, CASE: Yes, sir. It is an improvement in
degree, rather thanlih kind. ‘

CHAIRMAN JENSCH: We have extended éur session
this morning somewhat beyond our usual fecess time, At this

time let us recess to reconvene im this room at 11:15,
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CHAIRMAN JENSCH: Please come to order.

It-may be noted that in the recess, or at the
start of the recess if was observed that the petition to
infefvene by the Conservation Center was 1in finai form
and>distribution was being made of that petition to staff
counsel, and i believe it was.extended thereafter to the
applicant and the State of New York and the Board invited
service of the petitién S0 thatvthe recess time could be
utilized for some consideration of the petitién..

It might be appropriate, if it is not inconvenient

“to Dr. McCullough, to ask if he would prefef to return to

the audience for & moment, so we may give some considera-

tion to this.

Thank you for the interruption, but you are not
excused, and are subject to further call.

(Witneés temporarily excused.)

CHAIRMAN JENSCH: Would this £e a convenient
time to proceed to consideration of this petition?

(No response.)

CHAIRMAN JENSCH: _Apparently it will be, without
objection. |

Will you proceed and make your statement in
reference to this petition? Have you made service?

MR. CABELL: Yes, sir, service has been made

upon the Atomic Energy Commission, Consolidated Edison and-




10
1t
12
13
{4
15
{6
17
i8
19
20
21
22

23

25

the State of New York.

CHAIRMAN JENSCH: And the Board will note three
copies were received by the Board.

For the purpose of this consideration it will be
assumed that later copies will be filed with thé Secretar&
of the Commission as contemplated by the rulés.

Will you proceed with a statement, if you desire,
in reference to your petition?

MR. CABELL: May I ask the Commissioﬁ to hear
Mr. Bogart on the subject of this petition, since he is
most familiar with the situation?

CHAIRMAN JENSCH: I was expecting or requesting

'a statement by you, sir, as a lawyer, in support of your

petition. Do you believe your petition adequately sets
forth the position of the Conservation Center, and if
there is nothing further you desire to add, let me inquire
if the parties have had an adequate dpportunity to gonsider
the petition, and if so, wiil they speak to the request
set forth in the petition to intervene?

Regulatory staff counsel? Mr. Conﬁer, have you
had a chance to review this ﬁatter? S,

MR. CQNNER: If the Board pleaéé,’of course this
document was just handed to us at the recess. It is a
document of approximately eleven pages. But thé last ten

of these pages aﬁpeér to be the same as the last ten pages
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of the lefter sent to the Secretary of'the Commission by
Mr. Bogart in a lettér dated September 8.

CHAIRMAN JENSCH: Let me inquire on that matter.
Is that éorrect, that your petition, in its last ten
bages, are identical with that letter which was transmitted
by Mr. Bogart to the Secretary of the Commission on.
September 8, 1966?

MR. BOGART: Yes, sir.

MR. CONNER: There is in addition a verification

by a notary on the last page of the document filed this

- morning.

CHAIRMAN JENSCH: Yes. Have you had an opportunity
to review that document; Mr. Conﬁer?

MR. CONNER: Yes, sir, I have reviewed it. I
mean I don't know whether the Board wants argument by
counsel now.

CHAIRMAN JENSCH: Yes.

MR. CONNER:: Do you want us to go before the
applicant? | |

CHAIRMAN JENSCH: I thought if'you were in a
position . to speak to it, or the applicant, I thought from
a regulafory.point of view,'you;addressedvyourSelfAyeéterday
I believe it was, or at the préhearing,conferencé on |

Tuesday, respecting this matter. TIf you desire, will you

proceed?
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MR. CONNER: Very well, sir.

The Commission's rules of course provide, as

youipointed out atithe préheabing conference; that any
person whose.interested'may be affected -- I will quote
frém Section 2.714 of the Commission's Rules Of'PPéCtiCeg
lOCFRZ(é). '"Any person whose interest may be affected by
a‘proceeding éhdhwho desires to participéte as a party-
shéll file a Qritten petition-under.oath or affirmation
for;leaVe to intervene not later than seven days before
the‘commengement 6f the hearing, of within such othgf

time as may'be specified in the notice or as permitted

by the présiding officér, The petition shall set forth

theﬁinférestsfof the petitioner in'the proceeding and how
that interest may be affected by Commission action and

the ;contentions of the petitioner. A petition for leave

to intervene which is not timely filed will be dismissed

unless the petitioner showé good cause,for:failure to file
it on time." |
That completes the §u6tation of that subsection.
Theinotibe of hearing.publishéd by the Commission

specified that"pétitions‘for leave to intervene'pursuant

" to the provisions of Section 2.714% of the Commissibn's

Rules of Practice must be received in the Office of the
Secretary;;U.ls.’Atomic Bhergy Commission, Germantown,

Maryland, ér.ih-fhe Commission's public docket,. 1717 H Street,
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Northwest, Washington, D. C. not later than August 17,

1966, or in the event of a postponement of the:hearing

. date specified, at such time as the Board may specify."

Now the Board did indeed extend the date of the

hearing from the originally contemplated August 31, but

made no provision for extending the date of intervention.

Now the record in the proceeding also shows
that Mr. Bogarf wrote a letter to the Chairman of the
Commission dated August 13, 1966, on.the letterhead of
Conservation Center, wherein he noted that -- I will para-
phrase this -- that he had learned of thé coming public
hearing which was then scheduled for August 31, and after
referring to some other matters he stated that '"We request
this hearing be postponed and sufficient time be allowed
in setting the date for another hearing to alloW»parties'
who deéire to be heard a chance to preparef"

So, the recopd shows that Mr. Bogart was aware
of the situation and the existence of the notice on
August 13, 1966.

As staff counsel,’I replied to that letfer,
pointing out to Mr. Bogart that the Board action haa
already resulted in a postponement of thé case, and
provided him -- and my letter was not sent until August
25, after the prehearing conference. In any event, we

sent Mr. Bogart a éopy of the pamphlet "Licensing of




endll

~e
o

10
i1

12

14

15

16

i8

19

20

21

22

23

28

430

Power Reactors” which sets forth our procedures, and of
course a copy of Paft 2; wherein the procedures for
seeking to intervene and.sb forth are set forth.

I noted that in the event that he wished to
appear in the proceeding, that a request filed in
accordance with the provisions of the Rules of Practice
éhould be addressed to the Secretary and so forih.

I cite this background because I believe we

-are obligated to point out under the Commission's rules,

that Mr. Bogart was indeed aware of the existence. of this
proceeding back in August. Accordingly, it would be

incumbent upon the Conservation Center and Mr. Bogart to

demonstrate some reason which would permit the Board in

an exercise of discretion to meet the requirement of the
regulations permitting & late intervention upon a showing

of good cause.
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CHAIRMAN JENSCH: Has he attempted to do that by
his petition, saying that they did not get the Safetnyvaluation

Report from the staff until Auguét 25?

MR, CONNER: VYes, sir. In the fourth paragraph of

the document filed at the recess, entitled 'Petition to
‘Intervene by the Conservati&h Center, Inc,”, that contention-

. is made by the Conservaticn Center. As I read the document,

it appéars to bé the only»ground to justify the late interé_'
ventidn, Our position'on this,4Your Honof; is Qery simplé =
that that is not ground, that would not be a shb@ing of good
cause for justifying a iate infervention° The»notice 0of hear-
ing and the other docﬁments in the case point out fhat this

matter has beenApending since the filing of the application

»in December 1965. The notice of hearing, of course, alludes

‘to the continuing nature of the record, of the availability

of all of the material, availability of documents in the
CommissiOn;s public documents room -- |

CHAIRMAN JENSCH: Excuse me, Mr. Conner, what did
the original letter. from Mr. Bogart say about his familiarity
with the proceeding?

MR, CONNER: Sir, I submit that the letter speaks
for itself. And it should be incorporated into the record.

| CHAIRMAN'JENSCH: Just for the purposes of our dis-

cussioh here, would you repeat it‘again, please?

MR, CONNER: It is a comparatively short letter,
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three paragraphs. Perhaps it would simplify it if I read it,
CHAIRMAN JENSCH: Please do°

MR, CONNER: It is addressed to the Chairman of

 the Commission. I quote "Notice was recently given by the

.~ Atomic Energy Commission that there will be a public hearing

on-August 31 at Buchanan, New York, in reference to the
prﬁposed construction bf a 1argé nuclear powef atilndian"
Point by Consolidated Edié‘on°

"Little publicity was given this notlce; and we
find ﬁany interested publxc organizations are unaware of the

hearings. The season of the year makes it-difficult-for

| interésted parties to do research in sufficient time to have

informed representatives at the hearing.

A‘"Because this is subh é major step and there apﬁear
to be‘compelling reasons for questioning the safety of such a
plant to close to populous areaé,_unless'speciél précautions
are téken; we réquest this héaring be postponed and sufficient
time be allowed in setting the date for another hearing to -
allow parties who desire to be heard a chance to prepare,"

It is signed, "Sincerely, Larry Bogart, Director"

As X pointed out in my letter of August 25, I sent lir. Bogart
the staff Safety Evaluation, the pamphlet.describing our pro-
cedures generally, and the Rules of Practice, For this feason,
Your gonbr, we feel -obligated to take the position, under the

Commission’s. Rules, that no éhowing of gobd cause has been made
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,3‘."tc justify'late intervention. As we have previously indicated

at the prehearing conference, the staff would not object to

ey

Mr.. Bogart“s statement being received as a limited appearance,

& even at this time, oxr at any time, as an expression of his own

80

views. However, we do not believe that he'hﬁs met the-reguire-
6 ments of the‘Commission's Rules forAa late intervention. Now,
7 as Your Honor well knqws, there are seveﬁal precedent deéisions
8 || made by the Atomic Energy Commission on this point, geuérélly

9| speaking. ‘I don't propose to cite then,

i0 , ‘ CHAIRMAN JENSCH: It might be well if you would make
1 . teferehce to them so we may haie théﬁ as ﬁaft of the geﬁerél
12 consideration of.thié matter; |

‘ : i3 ‘MR, CONKER: We‘ll, there are many decisioﬁs,‘ with
14 ’resbedf to ihe question of.late intefvention° I regret to say
15 we have several citatiqns of authority, and I am trying to
i6 seléct the Best ones, The basic rﬁle.was stated by the Commis-

17 sion in the Philadelphia Electrié Company-gase, which is Docket

18 No. 50-171. This'ruling of the'Comﬁission was appealed to

19 tpevvnited Sfates Court of Appeals for the Third Circuit, on
20 June 5, 1962, E.do not have the citation froh Federal Second,.
21 But certiorari was_denied on November 13, 1962, by thé Supreme

‘ 22 _Courfj This. sustained thé Commissvion".s holding in the Phila-

23 delphia Electric Company case on the motion for late intervention

1N

by Mr. Goldberg, and thevCommission.held: "In the absence of

25 the assertion of any fact which would justify granting leave
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to intervene, and after such an unexplained delay, to aliow

intervention and further delay would be an abuse of discretion".
Similar motions were considered by_the‘Commission in

the Elk Kiver case, and several other Commission authorities

that I can provide the citations for, but do not have avail-

~able to me at the moment,

CHAIR&AN JENSCH:": Wili you address yourself to the
porﬁi&nvcf the Rule that indicates that a petition to inter-
vene should allege the interests of the petitioner in the
proceeding and the showing of whether that interest would be
affected by the decision in the procseding?

MR. CONNER: Very well, sir. There are also several
Commission decisiohs on this, going back to one of the original

cases involving the matter of Walker Trucking Company, 1 AEC

' 103. 'The essence of the Cbmmission‘s holding in that case, as

related to the guestion of standing, reads as follows: "The

law is clear that a member of the public who may have only an

acadenic orﬂtechnical interest in a proceeding, or a common

. concern for obedience to the law, is not such an immediate and

substantive standard as to'iustify_standing to intervené, 3r.
Earl’'s" -- parenthefically,‘l would note tﬁié was thé name of
the person-seeking to interveme -- "Mr., Earl‘'s végue statements
concerning claimed danger to himgelf and his family also do

not present such an imﬁediate and suﬁstantive.interest, even

in affield where the public nealth and saféty is of paramount




0
11
12
i3
i4
{5

16

17

i8
i9
20
21
22
23

2

25

mbb5 | o 435

' importance and where each proposed intervention usually must
- be judged on some facts. On the basis of this ruling, pétition

to intervene was denied".

.CHAIRMAN JENSCH: As X recall the situatiom in that

case, the allegation was made that the petitioner might drive

by the facility there concerned. There was no question of
living nearby. Is that substantially correct?

',1HRH CONNER: If the Board please, Mr., Earl's conten-

" tions in thatfcase were five, which I will summarize quickly,

- He claimed a right to intervene because of his status as an

access~permittee_of»the Commission; second, the interests of
the Institute of Nuclear Serology in developing a curriculum

and conducting research inathe-atomic_energy~field;_third,.the

- fact that he lived with his family within = 500 yards of

the-rbad:that may be used for transportation-of wéste materials;
foufth,,the;statement that his family goes down to the.WBat_side
ef the river to bathe in the summertime, and he wou1d have to
change "if I felt there{ﬁas'é hazard in taking my children by
this proposed ﬁlamt"; aﬁd fifth, his rights as a bitizen

and taxpa&er and an olector of Manchester County, a resident of

the -area in which Walker Trucking may operate and a person in

.body ﬁblitic who has "some substantial"” interest in~this matter.

That was the basis of'the allegations made by Mrb'Earl; Similar

contentions were raised in other Commission cases; and the rule

I have previcusly alluded to was followed in the matter of Elk
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River Power Demonstration Reaétor Program Project, 1 AEC 245,

Pacific Gas & Electric Company, 2 AEC 173, and the Philadelphia.

‘Electric case to which I have referred. There have been two

receyf cases, one involving an attempt to intervene on the
licenSiﬁg action on Core "B" for aniah Point No. i, and very
receﬁtly oh a case‘involving the petition of Long Island Nuclear
Service Coﬁpany to intervene in.a case involving the issuance
of a waste disposal license %o a éompany known as Atcor, Inc.,
wheréin the same general ru1e4was.followed.

CHAIRMAN JENSCH: 'Baéed updn:those references to the
cases, what is your conclusion respecting the sufficiency of
the petition by the Comservation Center, Inc.?

MR. CONNER: If Your Honor please, our position is

. that justification for late intervention has not been provided,

por has there been a showing of such an interest which would
Justify-standing to intervene by the‘ConserVation Center, based
on'pést precedents of the Commission.:
CHAIRMAN JENSCH: Very well. Does the applicant

desire to speak‘fovthis métter? |

'-MR.FUPTON:' Mr. Chairman, I won't répeat the citations
of precedent which Mr, Connei madé, but I will make a few
OBse?vétions about the particularAcircumstanCES'of this situa-
tion; if i may. ‘This does not seen to me one of these
situations where someone is coming in at the 1ast minute and-

gaying that for. some reason or another he was unable to find
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oﬁt vhat wéslgoing on, and therefore he should be allowed to
partidipaté in the proceeding as an intervenor, Mr. Bogart
has certainly known about the pendéncy of this proceeding,
at least since August 13, the date of his firsf letter to

the Commission, and he has certainly known what the requirements

are for intervening in a,proceeding'such as this since he

- received Mr. Conner’'s letter of August 25. Now, it strikes

me that =- and I will get to the purely formal objections in a

o momentf—-’but it strikes me that being on notice of all of

these matters, that the history of this attempted intervention

up to this very day ihdicates a certain, shall I say, lack of

respect for the Commission's procedures on intervention. In

the-Considerations_of Stgtement of Policy which the Commission
issded in January of this year, which I d&n;t think I need to
give a citation to, since it is a matter of official notiée,
the CSﬁmiSsion éaid, "i¢ is the Commiséion“s §iew that the
rules‘governing intervention and limited appearances are
necessary in the.interest of orderly'proceedings"; Now, in
view df the.delay involved in submitting thié petifién to
interéené until today, I think it is certainly perfinent to
ask whether or not the purpose of the.intervenfion at this
point is more dilatory than substahtial as to intention., Even
if Mr; Bogart had submitted a petition to iﬁtervene on September
8, the'problem might have been somewhat different from what

it is today. He did not submit a petition to intervene at that
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point; Apparently be didn't,rétain counéel_until night before
last. And he comes in with,a‘petition_to intervene this
'morningo |

I‘don't see, ce?tainly-l don't see, under any circum-
stances, unless séme véry cogent reasbh is given to this Board,
why the Béard should allow this lack of réspect for the |
Commiésion’é orderiy procedurés and regulatioﬁs‘to be unchallenged

CHAIRMAN JEKSCH: Now - the Board‘here will be guided
by the form of the pétition; Will you address yourself to
that?s | |

MR. UPTON: Yes. I am coming to that now, sir.

CHAIRMAN JENSCH:. My point is, the Board is not
seekipg sbme supplement at. this time. We are guiding‘ourselves
by the petition as presented. |

MR, UPTON: I am aware of that. ¥ am coming to the
confgﬁts of the petition now,

As Mr. Conner pointed out, the bhly reason given for

"the failure to file a petition to intervene béfore today was

that the petitioner was not in a position to examine and

consult advisors about the Safety Evaluation Report, which was

issued-Augus% 25, 1966. But the developmenf'of'é'position

‘with respect tc a case is not the same thing as the development

of a position with respect to a petition to intervene. A
petition to intervene only needs to state certain formal con-

tentibns; and assertions, as to why the petitioner wants to
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' become a party 1n‘the'casea It may well be, in view of the

time that has elapsed, if a petition to intervéne had been

timely filed, and the petition had been granted that a party
.coming in at such a late date might say to the Board, "I am

'sorry, I am unable to prepare my case in time for this hearing

and I would like to have a recess of the hearingf in order to

have an opportunity to do so". But the considerations which

might militate in favor of that kind of contention are not at

all the considerations that militate in favor of the petition
tq intervene, Section 2, 714 of the Commission’s regulations, -
in avvéry simple section, 1t'tgllsva pa:ty how to go about
filing a petition to ixit'ervene° And I can't believe, if I

may say so, with the sophistication indicatéd'in Mr. Bogart's
stateiént about some of the issues in thislcasé, that he would
have haé any difficulty 4in understanding that section’andlin |
filingiafpefition to intérvene in advance of this hearing,

if he had'been‘really inclined to do'so,
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Now in régard to the interests involved. Section

2.714 says the petition shall set forth the interests of the

- petitioner in the proceeding. All we have im this petition

are some very generalized cbnclusions, bearing on that point.
For example: | |
"The outcome of the pfdposed proceeding
and any increase in levels of radicactivity by the
operation of'the type of plant pfoposed, manifestly
affocts the interests of the petitioner;”

That is only a generalized conciusion° That is
not réally a stateméntvof what the specific interests of this
oéganization are in this proceeding. Inkfhat regard,

Mr. Chairman;- 034 course, this.presumably.is 2 conservae . -
ticnist organizationo I think it is a matter cf common know;
ledge,.amd I hope it is hot improper fox me fo refer to it
in tﬁia hearing, thatﬁthis particular coﬁpany, in its attempt

to plan for the future needs for power in this area, has

‘met with many frustrations in the past few years and many

of those frustrations héve been initiated by conservationist
organizationé who are oﬁposed to the pollution of air from - -
fossil fuel plgnts,’who are coppesed to various whét they
call desecration of_the environment by the pump storage

project, at Corawall, which is under comsideration by the

.'Federal Power Commission.

Now in that regard I have here a press release which




oY

~

10
i1
12
i3
i4
15
16
17
i8
19
20

21

22

23

24

25

°v2 441

I want to show to Coumsel for the petiticner, datéd_November
Sth,,lgﬁs, which:states fhe,position-of ihis grbup called'
the Conservation;si Center on'probiems of nucléar-energy ,
in relation to,other aspects of power,
| {Document handed toAMr, Cabell.)

MR, CABELL: I have not read it.

(Documént handed to Mr., Upton.)

‘MR, UPTON: I would_like to read this into the
record,>1f'x may, Mr. Chairman, The ﬁeading_ié "From.ﬁhe‘
Céﬁservation.Center, 777 United Nations Piaza,-New Yofk,
Néw York 10017. Contact Heleh.Puthaﬁ;-6610232:for release
afterncon Friday, Novemﬁér 5th, 1965, New York, New ¥York,
Noveqber-3rdo |

ﬁﬁapid'c§n§ersion of the city's power
pilants to atomic energy, to elimgnate“theileading
source of,air‘pollution was recommended to“thg'mayor
Elect today by the Conservation Center, OniﬁAa COm-
prehensivevaccelérated prégram to,phasenout obsoles .-
cent plants and replace them with more economical,
éfémic energy installationé, whibh'create no»poliuf
tiom, will savé-the city.from,he&lth‘hazards and
millions of dollars of prqperty damage a year."

CHA IRMAN JENSCH: Was this in relation to
Ravenswood, did.yéu say?

- MR, UPTON: No, sir. This iz dated November 5th,
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1y 1965, This is a general statement‘of’the Conservation

Center'sprSition on that day, as to how the future.poWef.

® 5 I needs of Consolidated Edison should be solved,
| | 40 "' cmmmm JENSCH ; proceed,, A.
BN I MRo UPTOﬁs "Ellis Island, which was propoéed f
el - as ainational pary, when no dther useﬂcould be
70 fopnd fqr,it, cou1d house one ofthe:large-5cale
8 atomi¢‘reacfofs, as well as a mﬁ$eum and other
..9 | poinés of interest for,touriéts, it was suggeSted°
10 o Consolldated Edison has bad safe experxence with
11 | 'an atom1c plamt at Indian Point New York, since 
- i2 1 | ' 1963 and has been con51dering doubllng capaclty
® 13 - v:there .
14 | ,-' o “The.lafge,Surpiuses,of fissionable.
15 ‘ materiai shqgld suggest to the Federal government
i6 | én autrigﬁt graht'oflenOugh maieriai fcf,the iniu
17 j. tzal chargesq _Con-Edison:operatés-tén plants in
18 | : *the city,; Thls,»gnd the;féet tbat'nuéléar power
i9 :f is now considerabiy cheaper than the aVefage gosf
20 Bf'the’presént Con-Edison system, should make the
21 : _plant palatable to the utllltyo, '}
| 22 o vrhe Oyster Creek Atomic plant of
| 23 ' Jerééy‘Central quer and Light produce electri-
24 . city fd;- just 4 miné "per' klilo‘watt hoﬁx,., ,Co;_n'-Ed'*s

25 || | " average is 14 mills. Nuclear energy is now used
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31 by 134 electric companiesAwhich have participated
b in one Or»mdre‘df 28 ntomic power installations..
S "4 $70 million atomic plant in New London,
4:‘ » Connecticu§ is currently being bullt by three New
5 | England utilities. The Conservation Center also
6¥_. - recommended the prompt installation of equipment
7 for LP gas in place of gasoline on busses operating
8 in the city. .Thié would reduce the amcunt éfAhydro~
-9 . carbon and pdisoﬁouS'lead:fumesol
i0 o ‘ _"The rapid iniraducﬁion of gas turbines
11 o for trucké was also recommended,  The-p1ain facﬁ;
12 ; is that New York City has the WOrld's'dirtiést air
3 _ and Cpﬁ«EdiSon and muéamotive exhausts have been
14 | the biggest air pbllution_offenderso
15 . . "Tﬁe health of millions is involved. 'Un-
16 | 1ess we tackle éhis problem now, it wiii grow into
57‘ ‘the séme kind of»unmanageable nightmare as mass
i8 traﬁéportation iéthe metropolitan area,’® Mrs, Putnam
19 satd." . |
20 -~ - Then there is d.footnote‘—f
21 . CHAIRMAN JENSCH: It is not your suggestion that
22. the Conservation Center couldn’t change its position in that
- 23 »regafd9 br‘in order to deal particularly with this'matﬁér,
24 assert a position that may be contrary to that publicly re-
25 Jeased statement to which you refer, is it?
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" MR, UPTON: I cannot possibly deny, Mr, Chairman,

that.anyane can chénge his mind about anything over a period

of several months., But I think the question-is posed for the

Board, in view of the-- After reading this statement, one
would expect, if one knew nothing else about the Conserva-
tion Center's'activities in the ﬁeantime; one would have
expected the Conservation Ceanter to be‘interveniﬁg in this
proceeding on the side of the applicaxt, rather than opposed
to the applicantb

CHAIRMAN JENSCH: 1If you would direct yourself
to this petition, rather than to a prior statement, I think
it would heIp.us mora.

MR, UTPON: I'm suggesting, Mr. Chairman, that

the purpose of this petition, at‘this:time, under these

circumstances; is purely for %the pufposevef delay in this pro-~
ceeding.and thergforeg it,shpuld not be enteréﬁined by this
Board for thatEreasOn,Aif fbr-no-o&her.reasén;

) 4 wantA%o point ocut something that the Eeard is
perfectly aware of, and most other people in this room,
that it ie not this hearing today that wi11 be involved if
this 1ntervention'is enﬁeréained;‘ it is a wholé-coqrse of
proceediégs, which can continue for two or three years, and
211 I'm asking the Board is to consider the ﬁimeliness,

the interests, intentions of this applicant in the context

’of what the consequsences of entertaining this intervention

would be at this time,
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CHAIRMAN JENSCH: Will you address yourself to
comments on which the petition sets forth interests,

consistent with the rule that "A person whose interests

‘may be affected by a proceeding"?

MR. UPTON: I de not think it does, Mr. Chairman.
I have stated that the statement of interest is purely
general. It does not set forth the interests of the
petition in the proceeding as required by the regulation.
"It certainly is not timely filed uﬁder any

interpretation of the documents that have been filed in

‘this prcceeding up to now.

Moreover, it is'notbeven now‘filed this morning.

It does not meet the réquirements of Seétion
2.708 of tﬁe Commission's regulations which require that
any document filed in a proceeding ~- it containslthe
following statement, "The signature of a person signing
in a fepreseﬁtative capacity is a‘representation that the
document has been subscribed in the éapécity specified,
with full authority, fhat;he has read it and knows the
contents, and to the best of his knowledge, information
and belief, the statements made in it afe true ahd that it
is not interposed for delay.™

Now I am not trying to inquire what tﬁe"composi~

tion of the Conservation Center is, but there is no

indication of course that the board of directors or




T mA

A

10

(X

12

13

14
15
16
17
18
19
20

21

23

25

jon2 | . | 446

the other governing bodies'of that agency Lave~authorized
this'petitién to{intervene.ﬂ

» éHAIRMAN-JENSCH:; Well, the sentence from
Sectioni2.708 to which you referred says the signature
of the person alone is a repbesentation’that it hds been

subscribed with full authority. And you'say that the

. signature does not import that authority. Is that your

. view?

MR. UPTON: That was my statement, Mr, Chairman,
and I misread'fhis section. I apologize to the. Board.

CHAIRMAN JENSCH: Does the State of New York
désire to address itself to this petition?

Excuse me; sir. Have you concluded? Appliéant's
counsel, have you. concluded?

MR. UPTON: -Yes, I have, Mr. Chairman.

CHAIRMAN JENSQH: Thank you.

Stéte of New York?

'MR. SCINTO: Mr. Chairman, we do not find within

.. this document a showing of how the proposed intervenors'

interests would be affected by this proceeding. Anc we
consider it defective under the rules.

- CHAIRMAN JENSCH: Does the Conservation Center

~desire to speak to these several matters?

MR. CABELL: . Yes, Mr. Chairman. I will briefly
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address myself to the following points. ‘Section 2.714 of
Eourse does,séf forth the right,bf the Commissioner’to
permit intervention by'a'proper applicanf. And I think
thére ought to be some reférence made to the nature of this
organization. |

The petition itself, I believe, could, wifh the
permission of this Commission, be amended to set forth
in éome more specifics just-what the purpose, what the
charter récites‘aslto the objectives of this organization.
But the general statement is a factual and accurate one
as‘fo the interests that thé Conservation Center has‘in
this particular hearing.

The statement has been madevthat there is undue
delay involved. The organization is a comparatively new
one. -It is not a large'organization. It does not, so
far as i know,.retaih regular counsei.' It was truiy ’
spoken that counsel was fingt retained I'believe in the
last day or two. The petition was prepabed under the
pressure of time. In that sense if is‘quiteapossiﬁleﬁthatv
it doesfnot,comply ih all réspects with the requiréments
of the:regulations.'

But, if does seem to me that tﬁat would be a
defe¢t that could pfbpérly‘be.corrected with'the'permiSSiOn

of this Commission.

Counsel for the AEC pointed to the Walker case,
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I believe it was, and.all ofbthe reasons ‘given there as
a precedent for this pafticular éituation; but I think
they involved the individual concern, the individual
interests of the applicant intervenor in fhat case.

‘In this. case we are deaing with‘ah'organization,
which I am told by the Director has been in touch with
and has the  support -- I will ha?é'to defér to him to- -
say that -- tﬁe support of at least ten organizations
who are interested in this particular hearingt

,Ivsfété.definitely that this attempt-téginter-
vene here is not made for the purposés of delay. It is
made by the Conservation Center, Inc., as an érganization
which is seeking to enlist the interest of the organizations
in this country which do not have public spokesmen in
heariﬁgs of this sort.

i”understand that there. are a number --

, CHAIRMAN JENSCH;.'Ombudsman, is that the term
that should be used for this organization?

MR. CABBELL:..Yes; sir. - We do not think there-
would be any érejudice-tothis hearing. (&7;-Bogarf has told
me that his. intervention is only for the'pﬁrpose of asking
an occasional question in the event that the proceedings &
have not covered ébme of the questions that occur to him
from the standpoint of représgnting the public.

I understand that although the State of New York




10
t1
t2

i3

14
5
16

17

20

21

. 23
.24

25

18

19

jons | N ' hiyg

and the Atomic Energy Commission, even though they

represent the public, they do it from the standpoint of

- representing a large sector of the public.

There is nothing wrong, it seems to me, in
taking theposition that the conservationists and other
organizations of that sort should be heard in a proceeding
of'this sort. I.have not had a chance to talk with Mr.
Bogart sufficiently to know exactly what all of the
operations of this Qrganizatioh are. But I would
appreciate it if this:Commissién could hear him for a
brief instant 6n what the organization is attempting to do.

CHAIRMAN JENSCH: Have you concluded?

MR. CABELL: Yes, sir.

| MR. CONNER: If the Board please, Mr. Cébell
has just stated what may of course eliminate any problem
in this case. He stated that Mr. Bogart only wishes to
ask some'quesfions that may not otherwise be covered,
and that is the sole exteﬁt of his wish to interveﬁe.'

If Mr, Bogért were permitted to make a limited
appearance ét(this'pbint,.he could‘idenﬁify,thosé‘questions
and presumébiy.they would be answered, if fhey have not
already been answered,és the proceeding-progresseé,_and
this: would eliminate any problem of intervgntion,4if
indeed that is, as Mr. Cabell said, the only purpose in

seeking intervention in this case.
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So, I wéuld»once again say the staff would not
object to such‘a limited appearance;

| 'MR. UPTON: M. Chairman, the applicant would
not object to such a liﬁited appearénce.

MR. SCINTO: The State of New York would not
objeét}

CﬁAIRMAN‘JENSCH: The Board has been in considera-
tion and has taken time, without a.formal recess, in order
to give further conSiderationrto the petitioﬁ fo inter—
vené_by fhe Conservétion Center.

F_As indicated, the petition wés received at the
commencement @f the last receés; and during the-fime 6f
the:recéés.the Board considered the petition, and since
that timé has given cénsidération»to fhe stateheﬁfs made
in peference to the pétition by the Conservation Cenfer,
the reg@latory»staff, the applicant, and the State of
NeﬁiYork; |

It is the considered opinion of the Board that
the petition is and shall be hereby denied for lack of
conformity‘with‘the rules of.practice Qf fhé Atomic
Energy Ccmmission,

| br, McCullough{ will you réturn to the stand,
pleése, for further queétiéns?
| MR. CABELL: Mr. Chairman, may I note an objection

and exception to the ruling.
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CHAIRMAN JENSCH: Yes, it is automatically
provided by the rules. Your exception will be noted.
Whereupon, \ | |
C. ROGERS McCULLOUGH
was recalled as a witness and, having been previously duly
sworn, was examinéd and testified further as follows:

CHAIRMAN JENSCH: The Board has some additional
questions, and whether these are directed solely to you.
or té the panel, wevwill leave it t§ you. .b

MR. HALL: The question I would like to direct
to the staff, to Mr. Case, if I may, although, Dr. McCullougﬁ,
if you wish to comment on it I>would be pleased to have your
opinion.

I am now looking at a letter from Smith w. Brookhart,
couﬁsel for Nationai Parks Association, to the Atomic Energy
Commission. In this 1ettef a chairman of the Advisory -
Cgmmittee on Reactor Safeguards, William D. Manley, is
quoted. Do you have the letter there, Mr. Case?

MR.VCASE: Yes.

MR. HALL: The quote is: . "None of the large
power reactor facilities now under construction or described.
in current license appliéations is considered suitable for
location in metropolitan areas."

Would you care to comment on this?

MR. CASE: With respect to this proceeding?
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MR. HALL: With respect to Indian Point No. 2,
please. . | |
MR. CASE: ItriS'ﬁy,opinion that the:metropolitan
site,.metropolitag area to which Mr. Manley referred, this
'locafion here is not the kind of site to which Mf; Manley
.referred in his quotation here, in his testimony to the
joint. committee. |
MR. HALL: What differs?_ What.ié‘differehf?
| MR; CASE: Thé proximity.of the population, large
numbers ofvpeople, rélativeiy much closer than‘is_the
situatioﬁ here at Buchanan. \
‘MR. HALL: I haﬁe seen reference to the distance
from the prOpbsed site to New‘York as being tﬁehty—four
miles. I am not sure that that is the correct number.
But is this close ‘in your mind?
| MR. CASE: i would rather answer it in that it
is not the kind of Site,‘ih my opinion it is»not the
proxiﬁity that Dr. Manley‘was concerned wifh in this
quotation, rather than saying what is close or far_or
hedium.
MR. HALL: You are sgying;'or am I to interpret
your remarks as saying that the remarks attributed to
Dr. Manley in tﬁisftestimony before the Joint Committee
really do not apply to the prsent case?

MR. CASE: Yes, sir.




endlb

LI

jon9_ IMSS
MR. HALL: Thank you.
THE WITNESS : I-Qould like to concur, that I
dQ not consider the Indian Point 2 site a metrdpolitan
site in the sense thét Iithink Mr. Manley meant it in
this case. I conéur with what Mr. Caée:said..

I should also like to point out that the{
quotation goes on and modifies any conclusions.

MR. HALL: Yes. The letter is already in the
record. . I did not quote all of it.

  MR.-CONNER:“ If the Board pleése, may i_note

that the entire statement from which these two sentences
wére”takenAappears on pages 248.t§ 252 of the ﬁearings
before the Joint Committee on Atbmié Energy, Congress of
the United States; on "Proposed extension of AEC iﬁdemﬁity

legislation," June 22, 23 and 24, 1965.
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CHAIRMAN JENSCH: That was going to be my next
question. Is there something about the contéxt of that in its

entirsty that would perhaps explain in some way the single quo-

‘tation to which Dr. Hall referred, that would be explanatory

of_it?_ I have found thaé'sometimes a sentence can be quoted
out of context, and the whele thing might be more helpful.-
MR, CONNER: If the Board please, it is difficult,

in a sense it is limited in its context, because Mr, Manley's

Statement, of course, covers many things, including the funda-

mental nature Qf ACRS'revi’ew° So the guotation in the letter
certainly dpes not represent the entire statement that Mr.
Maniey made, On the other hand, for its own limited purpose,

it is quoted cérrectly,  I mean, it is not totally misleading,

I merely gave the reference for the Board's consideration in the
event it wished to read the entire thing, which of course is in
public pfinto

'CHAIRMAN JENSCH: Is there any objection by the

‘participants tO'a_réference to the matter counsel referred to?

' MR. UPTON: No objection.
CHAERMAN JENSCH: State of New York?
MR, SCINTO: No cbjection, Mr. Chairman.
MR, HALL: I have a number of qpestions which, just
for cohvenience,.l will use thg staff;prepared analysis as a
guide to generate these, but i &ould also invite any comment or

amplification from the applicant, should they so wisk., And
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particularly, Mr. Case, if I may, on page 10 of your prepared

submittal,'yeu talk about the design objectives of the cbntainn

zmenf'vessel, is to have negligible outleakage'under actual

conditions, Can you define‘that word "negligible”, which is

a qualitative word, to make it more quantitative?

MR, CASE: In this instance, this is essentially a

'quotation‘from the application, so it is the applicant‘s word,

and perhaps they better define 1t.

MR, HALL: May 1 ask the applicant then?

‘MR, CAHELL§ Yes; Dr. Hall. This containment has what
we call negligible leakage, because it is 2 chtainmént that is
designed as the containments for similar reactors are, to
be 1eak~§1gnt, Now, the leak-tightness has to be proved by
pressure tests. These are aééuxate to the extent that we can
be sure that the containment will not leak more than 1/10th of
a percent of its contents per day.

MB. HALL: Ihat is the specification ﬁo_which this
is being designed?

MR, CAEILL: For the basic integrity of the line,

With that level of leakagq}ﬁ?ﬂg;conéeﬁuence of that leakage
were analyzed with reiation to the metexology of the site, the
safeguards that were furnished, or‘wﬁll be furnished, to minimize
the release of fission products and to trap the fission products
within the containment and such a level of leakage would result

in doses to the public well below the 10 CFR 100 ievel., This
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is not what we have reference t§ when we say negligible
leakage., This containment has‘been amplified by providing'
pressurized zdnes around the containment penetrations and
around the seams, the welded seams of the liner, sq'that those
axreas have double vbarriers, and the space between those
barriers is maintainéd at a pressure which is in excess of the
maxinum design pr@ssure of the containment. These spaces
will be maintained at about 30 pounds air pressure by a system
which has that pressuve providedvby compressors, backed up by
stored gas bottles, |

Now, these areas, which are the only aréés which are
likely to hzve leaks and be the source of the 1/10th percent
perlday leakaga; in what we might call'standard containers,
with these areaé pressurized, any leakage would not be of
containment contents to the‘eutﬁide, uﬁeakagevwould be clean
air to the inside of the containment, or if the leakage were
out, it would be clean air to the outside of the environment.
Thus theré is no 1eakagé from the containment of its confeﬁts
in this maximumvcredible‘accident, The negligible -- the
significance of that term applies to the first minute or so
after an accident when the éontainment isolation system 1s
being affected, ﬁhe valves are closing, and the isolation
valve seal water system is being established.

MR, HALL: Lét me jump to page 64 of the Staff Analysis,

wherein the integrated thyroid dose is. tabulated for various
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conditions, and the coﬁditions are specifﬁed in tabular form
imﬁediately above. The COntaigment leakageArate,‘the point in
question, ié assumed to bhe oneuteﬁth percent a day for the
first day, 0;045 percent per day for the next 30 days. What
is the justification for,the latter.figure?

MR, CAHILL: ‘This iz based on the.fact,that the con-
tainnent preés&re ﬁ111 be decreased rapidly after the accident
and the impelling force for leakage is correspondingly reducédo
The lower pressure differential between the inside of the con-
tainment and the outside‘atmosphe;‘e° ' |

VMRQ HALL: Mr. Case, do you concur in the validity
of this aséumption?_ ‘

| MR. CASE: - Yes., There is a mathematical baéié_for
this precise number thét the applicant can give.

MR, HALL: Excuse me, Mr, Cahill. Did you finish?

MR, CAHILL: Based on the assumption, and inherent in
here, is no credit for the pressurized welds and penstrations,

MR. HALL: Why? Why not credit?

" MR, CAHILL: I believe in the interest of conservatism,
it shows that --

MR, HALL: Does it imply a lack of faith in the system
workingf | |

MR, CAHILL: I don't believe so.

MR, CASE: Perhaps I should explain this, Dr. Hall.

To amplify Mr. Cahill's testimony on the specification for the
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_containment system, the 1ihér, without the pressurization,

penetraticn pressurization system,:has a specification of 1/10th
psréent,_and it will be tested that way‘befoée initial operae
tion cbmmenceso In other_words, ! pfe&sure test will be psr-
formed at the:design pressure for'a reiatively long peried of
time; to‘determine the leakage from the containment without
these e#tra systems in operaticn, And the sp@éifications which
it must ﬁeet.without thegz is 1/10th or less. We made our
calculations, therefore, on this basis, on a conservative

basis, assuming giviang no credit for these systems, and then

assuming’the 1/10th percent per day leakage rate, and calculated

potential exposures, to show that even under these conservative

assumptions, the containment perfeormance was within the guide-
lives of Part 100, even without these extra systems in effect,
or without taking credit for them.

CHAIRMAN JENSCH: May I suggest, Mr, Case, if you

~would move the microphone closer, we might hear you better,

Thank you.
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MR. GEYER: On the same page, page 64, the
table at the bottom of the page states "Filter Efficiencies.”

Are these the filters that are inside of the confainment;

which are propesed to purify the containment gases? .

~ MR. CASE: The filters in the air recirculation,
yes, sir.

'MR. GEYER: And the belief is that the efficiency

"will in fact be better than 90 percent.

‘MR. CASE: At least 90, yes, sir.

MR. GEYER: If I may, I would like to go back
and pick up a few questionsL: Fifsthith'regard to the
fasteging'of~the liner plafe to the concrete of the contain-
ment vessel. Are these studs shop—Welded or field-welded?
How is this to-be put together?

MR. CAHILL: The studs'are attached to .the liner

- in the field. These are what are called Nelson studs,

which are attaéhed by means of a special tpol éalled a
studcgun, which. controls the location of the stud, the gap,
and éutomatically establisﬁes an arc to weld this stud fo
the iiner plafe.

The stud is "L" shaped so_that it hooks onto the
reinforced concrete, to hold'then the‘liner plafe to the
reinforcing steel.

MR..GEYER:_ Approximately what is the spacing of

the studs?
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MR. CAHILL: Abput two feet, two foot centers.

MR. GEYER: In this welding operation, is the
plateﬁfused all of‘thé way thpbugh? o |

MR. éAHILL: 5It is not, sir. The penetration
extends, as shown in the answer to Question 1 ingthé thirdv
-supplémént, I believe, on page 3. These are half-inch
studsiéndlthe tests reported in Wéiding Engineering, as
referred to on page 3, ogr‘third supplément, indicate
the thickneés of.platé-peﬁ?tfation. And thege plates-'
which_we aré,.to which we ére attaéhing the Nelson’sfuds
are three-eighths of an inch thick. And fhe penetration is
approximately one—tenth.of an inch.

| MR. GEYER: So these welds are'not considered as
beipglin‘the same.class as the welds thét are in the joints
- of thé_platgs? | |
’ MR. CAHILL: No, they are not. .They are merely

a_mechanicai attachmenf, they are not a strehgth weld to
join the plates together.

MR. GEYER: And they are not pres;urized, of
course?

| MR. CAHILL: ‘They are not preSsurizéd.

MR. CASB: Dr.vGeyef, fhére is a discﬁssion of
" this consideration in the report of our consultant, Dr.
Newmark, in our Appendix E on page'u. Dr.vNewmark states

"The design of the liner and attachment to the concrete
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pressure vessel discussed in the answer to the Question
No. 1 of Reference 6. We consider that the plate thick-

ness-of three-eighths of an inch as indicated in Reference 6

can have adequate resistance to fatigue or repeated stresses

if the welding procedufes are carefully contfolied. :Henée,
an inspection proceduré is essential in'which all of the
sfuq conﬁections to the'pl§te and liner welds are examined.
Theapblicgnt advises thatlldo percent of all liner Stud
welds will be Qisually inépected and all liner seam welds
will be pressure tested.
CHAIRMAN JENSCH: Thank you.
5: ‘MR. GEYER: 'Turning to the staff evaluation on

page 25, the first sentence of the first paragraph beginning

\

‘on that page reads "For Criterion No. 3 above, a design

criterioﬁ is that internal gas pressure within fuel rods

due fo theiexpected equilibrium burnup.wili‘be less than

nomihél external preséufe thrdughout éore:life."
The question is: In design of the fuel rods,

what pressure énd temperature cémbinations were considered?

The word "nqminal," you see, I don't know what is meant there.
MR. BECKJORD: The nominal.externél.pfeSSure is

the peactor éperéting pressure,'which ié éonifollgd to be

2250 psia. It varies somewhat in the c§ur$e of operation.

| :MR. GEYER: »Bﬁt.there will be conditions.under

which that external pressure will be removed and yet the
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rod will be,quite,ﬁot, is‘that'right?

MR. BECKJORD: 'No; sir. The reactof pressure --
I believe -- would you ask_the question again?

MR. HALL: The quesfion is: Do you eQér take the
head off?

“MR. BECKJORD: Well, the fuel is-cooled.. The
normal dﬁerating procedure is to shut the reactor down and
thenlcool ocff. And during.the cooling, the depresurization
and cooling operation, the fuel is cooled. It is not at
operating temperature.

MR. GEYER: My questioh_was whét pressure and
temperature combinations were used in the design of these
fuel rods?

MR. BECKJORD: The external pressure, reactor

operating pressure of 2250 psia as I said, the design of

the fuel is such that the gas pressure at the end of the
cycle, right before the fuel is-removeé; at operating
temperafuré, would not exceed this value, and if I may
have a minute, I have that number here.

MR. GEYER: It seems to me like there should be

* another condition with no pressure on the outside and some

kind of preséure inside the rods which should be looked at.
MR. BECKJORD: The temperature condition, the
reference temperature condition is 725 degrees Fahrenheit

for the clad and the gas temperature in the fuel clad, fuel
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MR. CAHILL: While you are waiting, Dr. Geyer,
I will assure you this has been considered. It is a
queétion of findiﬁg the number for you.

MR. GEYER: Yes.‘ I understand.

MR. BECKJORD: The gas temperature for development
of pressure within .the rod is 900 degrees Fahrenheit.

MR. GEYER: And that is with the full pressure
outside?

MR. BECKJORD: Yes, sir.

MR. GEYER: What is this condition with no-
pressure'outSide?

MR. BECKJORD: With no pressure -- you mean during

a refueling operation?
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CHA IRMAN JENSCH: 1 don't mean to hurry'your’

consultation in any way, but it is aimost 12530 and some of

these natters might requiré'maie time than you-would vant to

take during the hearing. It is about 12:27 and I don't think

-4t would be taking undue advantage'of our attendance schedule

to recess a little early.
Mr. Scinto?

MR, SCINTO: Before the recess, Mr, Chairman, I ask

'the Board's indulgence in one matter and if Counsel for the

parties concur, as you may know, Dr. Rossi is a rather dis-
tinguighed profeésor of radiology and is a professor at
Columbia Uhiveréityo 'He has indicated to me that a profes-
sionai colieague visiting this area hasfrequesﬁedva ConNsSui-
tation with him on a professionzl matter for this afternoon.
Dr. Rossi would like to accomﬁo&ate this professional colleague.
I would hépe he could be absent from the proceed-
ings this afternoon, without disruptiug thé proceedings.
He will have remaining here his associates'witﬂ the New York
City Department to assist Counsel and to reviewlthe dig-
cussions»with the.applicant and the siaff this afternocon.

Dr. Rossi can be available for examimation prior to 3:00

'p.m. this aftermoon, if that is possible, or later this

“evening, after 7:00 pom., or he will be available tomorrow

morning.,

Or if the Board indiéateé that it feels it would
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be getting to Dr, Rossi in the latter part of this after-

noon, he will stéyvhere and make arrangements with his col-

leagge, although this might entail some burden on his col-

league,
MR°IGONNER
might note the Staff
| MR, UPTON:

Board, the applicant

LX)

For the assistance of the Board, I
will have no questions of Mr. Rossi,
For the further assisténce of the

will have o gquestions of Dr. Rossi.

' CHAIRMAN JENSCH: . 1 infer from the statements that

have becn made that it would be agreeablé to the applibant

and the Staff to interrupt the presenf examination in order

to accommodate the request of the State of New York;

Upon that assumption, and hearing no disagreement

therewith, may we ask you again, Dr. McCullough, to inter-

rupt your presentatit

on and you will be excused and Dr. Rossi

may come forward now, The Board has some questions;

Whereupon,

resumed the stand ang

(Witness temporarily excused.)

DR, HARCLD ROSSI

d, having been previously duly sworn,

was examined and testified further as follows:

CHAIRMAN JI

_ Dr. Rossi

the applicant nor th

ENSCH: Perhaps we can conclude before
, SO0 your schedule may be carried out.
has assumed the witness stand and neither

e staff has any questions of Dr. Rossi.
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However, we do,

‘MR, SCINTO: vathe Roard please, we did not
question Dr. Rossi on hiS.qualifiéationé when we introduced
his statement but we can ask Dr. Roséi to eutline his quali-~
ficétions at this time, | |

CHAERMAN JENSCH: Do you have ‘it readily évailable?

MR, SCINTO: Dr., Rossi can outline them briefly.

CHAIRMAN JENSCH: Proceed.

- MR. ROSSI: Zlam 2 trained ﬁuclear physicist and
got my training at the University of Vienna and Johns Hopkins
in this country, where I received a Ph., D. degree in 19§2,

I have been associated with radiation problems since thenqi

1 have been in the Manhatten District of the AEC
and have.worked on the various research programs relating
to radiation protection, radiation measurement, biological
effects of radiation.

I aﬁ now professor of‘radiwibgynat Columbia
Umiversity;

CROSS~EXAMINATION

| MR, HALL: Mr. Professor, one of the appearances
yesterday I believe before this Board suggeéted the cohcen-
tration of trace amounts of radiolqgical or‘radioactive
materials in marine life, the soacélled bio-concentration
process, Knowing you are familiar wiéh this, could you make

any comments on the problem as'it exists, as it might exist
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for Indian Point No., 27

THE WITNESS: I ‘don’t believe so, sir. I have nof
studied the documents pertaining to this proposed insfalla;
tion in any detail, I am notkfamiiiar with the affluent
levels or numbers of tﬁis&type;

MR, HALL: You mean you have not studied the pro-
posed Indian Point No. 2 in any detail?

THE WITNESS: No, sif°

MR, HALL: Then I‘'m sorry.

CHAIRMAN JENSCH: Let me try the question this way.
What have you studied in reference to this mattef, as the
basis of the opinions you have expressed?

THE WITNESS: Whét we:have addiessed ourselves to
quite generally iS'the question as to, A, whether wé should
advise the Mayor of New York City that he take a position
iﬁ this matter, and what we thought would be the best proce-
dure for him to follow in case this wasAindeed desirable.

| And as our statement indicates, we beliéve that
this matfer should be taken up by experts in the area and
we took the poéition all»&long that the Atomic Energy Commis-
sion réview would doubtless be the most thorough and eiact
we could expect in the matter., It may be advisable fof the
Mayor, as a secondary sort of back-up, to get additional
advice from another gréupo H

We furnished this advice quite some time ago,
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and finéliy succeeded in getting a.preliminéry statement
from ourlédvisorso And my'cﬁmments, and the comments of our
coﬁmitﬁee are merely based on the statemént we got from oﬁr
advisory group.
CHAIRMAN JENSCH: ‘Who ‘was on the advisory group?
THE WITNESSE It is a group of nuclear scientists

wiio are Belgian, under the direction of Dr. Goens, who is

manager of the MOL atomic power plant in Belgium,

CHA IRMAN JENSCH: Wéll, does the committee know
that the construction permit proceeding is going on now, and
was scheduled for this time?

' THE WITNESS: Yes, sir,
}CHAIRMAN,JENSCH: Was iﬁ the intenﬁion or your

recommendation and is it the intention of the committee that

its views be made available for consideration by the Atomic

Energy Commission? 8o if there are some suggestions they

may be incliuded in the consideration of the matter?

THEFWKTNESS: The only suggestionsmu' On the basis
of the preliminary report in ouﬁ hands now, we came to the
conqlusion that there was nothing in the application that
would warrant any posiiion 6f Hew York City of opposition
at this time. |

| CHAIRMAN JENSCH: May we infer then that they
supporf the application; since they don't oppose it?

THE WITNESS: Yes, that is correct.
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CHAIRVAN JENSCH: Apd in your studies you have in-
cluded 2 review, I take it, of some of the operations of 1
Indian Poiﬁt 1; is thaé éorrecﬁ?

THE WITNESS: Yes;

CHAIRMAN JENSCH: And you find nothing in reference
to that qperation to givéAyou any concern at all as to the
quélifications and ability of Consolidnted Edison_Company
to undertake}the”ccnstruction and operafion of a.faeility
at Indiah Point No. 2. Is that correct?

THE WITNESS; That is correct. .

CHAIRMAN JENSCH: Are there any further questions?

i1f not, thank you, Dr. Rossi, for your appearance
and for the appearance by New York City in thié proceeding.

Excuse me .

MR, HALL: No, I have nothing for Dr. Rossi, but 1
was going to say since the question has been thrown cn the
floor, I womder if Dr. Eisenbud would care to try to ansver
the question which I posed;

| (Witness excused.)

MR, EISENBUD:’ The phenomenon of concentratiom of
trace substanées~by aquatic life is well known and has been
known fof many &ears and the round numbers that were meﬁ%ioned

in yesterday's testimony are correct. In aquatic biota,

concentrate trace elements, whether they be radioactive or

‘not, are factors ranging from 10 to sometimes as much as
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- 100,000,

In this particuiar instance, the amounts of radio-
active subsfances thax héve been discharged into the river o-
and the river is foo large; if you will -~ and.the background
of radioactivity due to nature and also nuclear weapons fall-
out is so high, ﬁhat.it has not been possible to detect

radioactivity from this plant in the biota of the Hudson

: Riveré And this comes about primarily because of a rela-

tivelybhigh background due to nature and the small amounts
of radioactivity that have begn.introﬁuced into the river.
MR, GEYER:. Mr. Chairman, may we go back to the ques-
tion with regard to control rod design?
MR. BECKJORD: Yes, Ve will take up where we left
off,
The pressure, internal pressure of the fuel rod
in the cold condition is less than half of the maximuhvthat
it would reach at the end of life;
MR, GEYER: Thank you. That covers it.
-CHAIRMAN.JENSCﬁ: This is a 1ittle beyond our usuail
recess time. At'this_time we will recess to reconvene in
this room this afternoon at 2:15,
| (Whereupon, at 12:27 p.m., tﬂé hearing was recessed

to reconvene at 2:15 the same day.)
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AFTERNOON SESSION
(2:15 p.m,)
CHAIRMAN JENSCH: The hearing will come to order.
Whereupon, | |
C. ROGERS MC CULLOUGH
resumed the<stamd‘and, having been previously duly sworn,
was examined and testified further as follows:

CHAIRMAK JENSCH: Dr. McCullough has resumed the
stand. The Board}has some additiopal questions. Before
proceeding, however, let me iuquire of Staff Counsel:

Has he had any fufther,communication from _; I have
forgotter the name of the lawyer who represented Conservation
Center. Has that lawyer indicated ény desire to make a re-
quest fo make a limited appearance in fhis proceeding?

MR, CONNER: No, sir, Followipg the Board‘®s ruling
this morrning, to my observation Mr., Cabell and MfD-Bogart
left the hallvand I have not seen them since that time.

' CHAIRMAN JENSCH: There was no other communication
by telephone saying they would like to make 2 limited appear-
ance in this proceeding? | |

MR, CONNER: We received no message at all, although
I would like to point out I made it cléar this morning‘ﬁhat
we had no objection to the limited appearance and I am sure
they were awére if their pefition was not accepted, they

could make a limited appearance.
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CHAIRMAN JﬁNSCH: Verybwell;

MR, HALL: Dr; McCullough, in the design comnsidera-
tions of this proposed Indian Point No. 2 it can be noted.
that there is a provision for a crucible immediateiy beibw.

the reactor vessel. I believe this is the novel feature,

&l ét least to my krowledge it is the first time.such has beén :

7 || proposed for a reactor, | |
'8 : Would you give the Board the benefit of your 6pinion
9  on the;function of this, the'desirability or neceséiﬁy of such

30l an installation?

2 - THE WITNESS: The cruciblé concept came about from
, g2 the consideration of what would happen in the event that there
A t ' - | | L
‘ 3| were a complete loss of coolant within the reactor vessel and

8 4 reactor core, and that none of the core cooling device func-

tidned,}ih which‘case the core would rapidly héat ué? The
core wohld‘theh.collapse and reaéh the-bottom of the reactor
vessel,

" The time is,’well, in minutes, maybe 40 minutes,
I have forgottem the numbersvaﬁ the moment .
| Now there are provisions made whereby theAwater would
be in thevcéntainment véssél and surrounding the reactor vessei
SOsthatjthevcofe faliing.or at least a portion of the core
falling against the reactor vessel.wouid.be éhilled ahd-heat
could be reﬁoved through the reactor vessel.

On the other hand, there is a possibility that if
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enough of the core éeached the bottom of the.reactor vessel,
it w;uld melt its wéy'thfougha And so the idea was that this
last gasp, if you like, aftér all of these provisions. failed,
you wanted some means of catching it, to keep it off of the
bottom of the containment véséelg. |

Sd this'waterecooléd cruéible was conceived as
purely & back-up device in case all of these exceedingly im-
prcbable eyenis piled one om top of the other.,

Now &gain.in my opinion, when you lock at all of
the devices, the rédﬁndanéy 6f the syétem, the p;obability of
havipg to use such a device is extremely remote and I con-
sider it orly as a back-up device,

MR, HALL: What keeps the crucible from melting
then?

THE WITNESS: It is water cooled. The crucible is
completely - surrounded and immersed in water,

MR, HALL: So is the vessel.

THE WITNESS: In this case the crucible has water

f on the top and the bottom, whereas the vessel-- In this

i hypothetical case, where no water got into the vessel, water

is only oﬁ the outside., These are hypothetical caées°
MR, HALL: Would you then compare this to being
the safety pin after the suspenders and the belt?
THE WETNESS:V Excuse me, I didn't hear the question.

MBE, HALL: Well, I'm not sure this microphone is
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working, ‘:

Would you consider.this‘crucible then to be the
safety pin which foilows the‘suépenders, whigh in turn follow
the belt? |

I mean, ybu are saying it is a last—diﬁch thing
and may I assume that in-ydur analysis of this plant design,
prior to the deliberations of the ACRS, if you will, did you
recommend such a feature to be included in the design of the
1 plant?

THE WITNESSE rYes, sir, I did recommend héviﬁg such
é device there, but really:from the point of view thét it
appeared to be a relatively easy thing to do and rathgr than--
It is an additional safety thing, which in further considera-

tion-- 1'm not sure if I went all over it agaim that I would

o

think it is necessary.

| MR; HALL: My facitious remark before was intended
'f to ask, how does cone detérmine when to stop piling safetigs
upon safeties? 1Is there any logical way you can determine
this? |

'THE wiTHEss: No, in pure logic, I don't see any

logical.way to stop. I think it has to be arbitrary. I think
you have to examine each system, its reliability; its redun-
dancy;‘and then finally comé to a conclusion that this is
far enoggh; |

I think this water-cooled crucible is certainly
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marginal as to whether it is going too fai; May I reiterate
E-the different steps thgt have to fail? |

: One, you have to have a break of';he priméry_systemn
Then you must be sure that none of these'many pumps that are
set ﬁp fo pup water into that veésel, that these all fail,
Then you mus{ assume that enough of the core melts éown so :

#19 | it will reach the reactor vessel, Only then.do you use this,
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MR, HALL: Is there a size break of the primary
system which would prevent'water from being injected into the
core? I am thinking now of a break which allows the water to
drain from the vessel and unéover the core, but does not allow
the pressure ‘i:o_dropo This is agaih a hypothetical situation,
and a very closely bounded one on both éiaes, And unaef such
conditibns only the high pressure injecfion pumps can operate,

the low pressure can not overcome the head. Is such a situa-

'iAtion possible?

THE WITNESS: According to my understanding of the
system and its characteriétics, this caﬁnot,w- and the core
would have to be uncovered, If the core is covered with water,
there is no problen. Eut you are assuming the core is dry?

| MR. HALL: ‘I assume that the léakage of the priméry
system is such as to drain the water from the core, so it is

indeed dry, but at such a rate that the pressure does not

| £a1l.

THE WITNESS: I am nof aware tﬁat this is possible.
I would prefer to have Wesfinghouse back me up on this, or
contradict me, if they wish.

MR. HALL: Would the Westinghouse mémbers'of the'pauel
or'Con—Ed; either oné,'care to answer this question?

MR, BECKJORD: VWe know of no situation where what
you have described would'occur,' If there is a smali break,

the high head pumps would get water into the vessel. We know ==
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we don't conceive of a way that the vessel could fail =-
MR. HALL: I don't say vessel, I say any part of the
primaryﬂsystémn | |

MR. BECKJORD: Oh, .excuse me. My answer would be

{ that a failure in the primari'system'for small breaks up to a

certain area -- ‘and I don't want to Quote an exact number, but
1t is in the neighborhood of a 4-inch pipe -- the high head
safety\inJection system would get adequate coollng water into
the ve§$e1 to’prevent a melt-;downo Fo$ 1arger breaks, the 1ow
head“sjstem.
MR. H&LL: In the event the pressure does indeed fall?
' MR, BECKJORD: Yes. :

1 MR, HALL: Do you understand the situation I am

'search@ng for?

THE WITNESS:  Let me remind you‘that even 2 quite

‘small ﬁreak will reduce the pressure, saturation pressure, very

| rapidlj, And that pressure'is -- I have forgotten the number.

MR, BECKJORD: It is about 1,250 weighted average.

THE WITNESS: And‘tﬁe high;hegd pumps have a head
of What? See, all yoﬁ arevdoing is expanding the water, the
compreésion of the water, | |

MR. BECKJORD: The shutoff head of the high head

.’safefyﬁinjection pumps is about 3,500 feet bf water.

MR, HALL: Does the staff concur with this answer to

the question I posed?
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MR, CASE: Yes. We know of no conditions of primary

{ rupture where the prqposed safety injection system, ¢0nsist1ng

of both high head'and low hééd pumps, cannot deliver sufficient
water to prevent a significént core melt-down.

MR. GEYER: Is there any credible way tbat unborated
water could get into the‘containmeni-vessel and be pumpéd ipto
the reactor yessel,during an accident? |

MR. BECKJORD: No, sir.

MR. GEYER: You have unborated water circulating in

! the cooling equipment, however, inside of the containment, do

you not?
MR. BECKJORD: The possible dilution from component

cooling water,  which is nonborated, inside of the containment

‘with the liquid from the primary system and with the borated

water from the refueling water storage tank, which woﬁld be
pumped 1nt§ the containment in such an accident, that dilution
is négligibléo |

MR. GEYER: Thank you.

MR, HALL: Ilam not sure, I think this is probably
dirécted towards thé panel, although certainly Dr. McCullough,
if yod wént to, we would appreciate any answer &ou might want
to give. In the ACRS letter, and again in the staff Evaluation,
there is a statement aboutuinnsefvice inspection being required
or desifab;e, I am not sur; what phraseblogy is used. 'éould

you maké any comments as to the nature of this? 1Is it proposed
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to walk around the vessel andvbeaf it with a hammer, or what
is the nature'of your'iﬁspection? In-service inspection?r
:,_ManBECKJORD: I will answer that qﬁéstion, Dta Halln
Inoservice'inspection}tb ué means; and'we wiil'gcflupon this .
coufée,‘that the inspections ﬁill be made durihg reactor shut-
down periods such as a refueling'periqd;.after'thé reactor has
operatedgi We are réviewing and invesiigafing possible modes of
inwservice in"spection° Thesekinéludé, but are not necessar11y 
limitedffo, visual insﬁectionhnf the éompléte inside of the
reactorivesSeli which is, pf course, the highly stressed area

in the reactor vessel. Furthermore,’it is possible that an

‘ultrasonic transducer will be developed which will enable ultra-

sonic inspection of the inside of the VGSSelvfhrough the vessel
wall,
MR. HALL: This is during‘refueling times?

MR, BECKJORD: Yes. -
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MR. HALL: When the.core would be completely
emptied. |

Mr. Béckjbrd:  1£ would require removal of the
core and the barrel. The barrel is removable.

MR. HALL: It would be ﬁlanned to remove the
barrel every time of a refueling operation?

Mr. Beckjord: Yes.

MR. HALL: So again this in-service inspection
is not a roﬁtine thing done at a refueling time, it would
be a SPecially scheduled event?

MR. BECKJORD: I said it could be done during
the refueling period.

MR. HALL: It is not propbsed at this time that
it be done.

MR. CAHILL: Not at every refueling, but after
the first refueling it would occur at approximately yearly
intervals.

MR. HALL: Would the refueling cpnsiét of the
removal of éll of thé fuel'assemblies?

'MR. CAHILL: . No. - Refueling consists of removal

of one of the three regions, approximately one-third of

the total core woﬁld be removed, the other regions would

be shifted and a new region would be located. So the
normal refuéling would not involve the complete removal of

the core. The point here is that the whole core can be
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removed<ahd the féactor intérnals can be removed to make' |
the-interior pfithe.vessel accessible for inspection.

MR. HALL: I am aware of.the possibility of this,
but,yhat I was looking fOP was what is thekplanned'operation
in terms of in-service inépection? If you tell me that
youvare<planning,to Have in-service inspection, I.would
like:fo'khow what can be dﬁne during yourﬁbfoposed method
of operation. | |

. MR. UPTON: Dr. Hall, may I‘séy oneithing? I am
not objeéting to the question;.but I would 1ike to‘point.
out fhat thevdifference be%Weén what can be ddne and what
will_bévdong eéséntially inthié‘éituation is thé difference
perh;ps between a cpnstrucfioﬁ_permit type qﬁestion,and an
opergting liéeﬁSe'type queétioﬁ. it.does seem to me the
kind' of quesfion you are nbw ésking as ‘to what wili'be'
'dohéfin thé nature of in—serVice‘inépection.is more properly
an operating license consideration‘than a,coﬁétruction bermit
consider‘a’cion°

. HR.“HALLE Except as it is part qf’this letter
and if the informatibn has‘béen-deVeloped, I would appreciate
héar%ng it. I am not askipg.you’to invent or be bound by
aﬁything yoﬁ say hefe; | | |
. THE WITNESS:. I éhould point éut, Dr. Hall, that

provision'has'béen made in the shielding of this plant, so

that plugs of the shielding can bé‘rather.easily removed,
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S0 oﬁe can gét’at sq@e'of,fhe critical areaé liké_noz;les
and_éther locationg of fheﬁprimary system.
As far as I am aw;re? this is the first time
thatgthis.provision has,been»incorporéted in the;aesién
of a plant.
|  Now the detaiis,éf inspectiéﬂ are something

whicﬂ as far as I know have not yet been thoroughly worked

out. :

‘I should also like to comment that the history

 and experience with pressure systems is that if any

failure develops at all, it occurs as a crack, which then

grows to -a size which eventually begins to leak and

.genehally.the~leak is a small amount , relatively speaking. .

And at the time of refueling, it would be relatively easy

to go and search out and see where a leak had occurred.

" There are telltales and sofforth, water spots, that kind

of thing. So I feel thaf'fhis, although the defails are
not yet évailabie, I think this plapt and fhis system is
suécePtible to followiﬁg the recommendations made by the
Commiftee,  |

MR. HALL: You a£§ citing experience. Can you
give.%ome eﬁaméiés of expef&ence of leakéges and failures
éf'inéipient failures of th&s type?

THE WITNESS: 1In nuglearAplants?

‘MR. HALL: Any plants.
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_i THE wiTNEss: ‘There is a compilation of
-pressure vessei failures covering the ﬁetroleum and
"chemical industry, with which I am quite familiar. In
thqse cases there were many cracks discpveredvthat,were
not ieéking atiall? and a few cracks which did breék
vthroUgh and leak. - It has been:customary to go~and find
fhesé things at periodic ihtervals, pepair them, and gé
ontand use thg plant. |
There is a case gf a éteam plant that I am aware
of , where one df the high pressure steam lines from the
plant, the ﬁan was inspecting his plant, he discovered the
crack, they shut the plant‘down,-welded it up, and started
the'élant up again. |
In the nuclear system there_héVe been a few
leakéges, but theée'were not high.pressﬁre syétems. There
was ; pipe’ at Vélecitos which did rupture. That was a
faulf of.design and operétﬁdn. But thére\ﬁere no serious
:cons;quences from it.- I dan't recall any other pertinent
ones. |
MR.. HALL: It is_your statemeni, though,'fhat
faults of this type are easily found by a detail?d inspection
of ‘the component in question? |
THE WITNESS: This is the experience.: This is

my statement based upon experience.

CHAIRMAN JENSCH: Here is a question that is
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perhaps directed to the panel of applicgnt.

As I understand it, the number of coolaﬁt loops
in the projected Indian Point Z'facility is the same as
that for Connecticutf?ankéeg But on.the Cohnecticut
Yankeeléoolant loops, there are check valves that assist
in isolating a rupture if one would occur. Is that cbrrect?

| MR;»BECKJORD: They are stop‘valves;

CHAIRMAﬁ JENSCH: You do not have those for the
projected Indian Point facility; is that correct?

MR. BECKJORD: That is correct.

CHAIRMAN JENSCH: Why not?

MR. BECKJORD: We don't believe they are

necessary for the safe operation of the plant.

CHAIRMAN JENSCH: Why were they necessary in
thé Connecticﬁt Yankee? |

MR. BECKJORD: t was not our decision to place
the valves in the Connecticut Yankee plant.

CHAiRMAN JENSCH: That is not quite the answer
to thé questioﬁ; whether it‘is your decision or sémebody
else's. If they were donsidered necessary for safet& in
Connectiéut Xankee, why are they not coﬂSidered necessary
for tﬁe Indiaq'Point No. 2?‘

MR. BECKJORD: The valves were included in the
Connecticut Yankee plant not as a matter of safety, but as

a mattér of assisting in maintenance of the plant.
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CHATRMAN JENsdQ: They would permit you to
isolate a ruptuéé if ohe would occur. And I understood
thaf was fhe purpose of their inclusion. Is +hét cc)l"]c*ect'J

MR. BBCKJORD:‘ My unqevgtandlﬁg is maintenance.
They were included to isolate‘for maintenance purposes.

CHATIRMAN JPNSC : What ma:ntenance would there
be if therc weren' t a rupture’

4 MR. CAMILL:V The malntenanée would be‘the repaipr --

- CHAIRMAN JENSCH: - Painting?

MR. CAHILL: No. The_repair.

CHATIRMAN JENSCQ: Repairing what?  A rupture,
wouldn't it'bé? What wéuld you repair if there were not
a rﬁpture? |

| MR. CAHILL: A boiler tube leak.

CHATIRMAN JENSCH: 1 am talking about the coolant
pipeshhaving the stob §alyes, and if yoﬁvwant to do some
maintaining.on iﬁ; arén’tyou going to havé to do the same
maiﬁtaining on the projec%ed Indian Point facility?

"MRQ BECKJORD: Hr. Chairman; oﬁe of the significant
advanéémenfs tﬂaf was madeé in the Connecticut Yankee plant
wasito include a ghaft sealed pump as the priﬁary circulator’
in those loops, This was a dep@rture from past prahtlce
whlch had canned rotor pumps. The shaft sealed pump does
1ndééd have a seal and equlnment auxilliary equipment, tob

remove the leakage through that seal, which occurs under
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normal operation.

| Thevpossibiiity Qas envisaged that that seal
mlght not perform properly .anc would leak exce;51vely,r
and. a‘major contributing factor in the decision of those
valQes was to 1ncorporate a megns of 1§qlating a loop,
shoul@>a large ieakagé devélap;

CHAIRMAN’JENSCH::'And 'you do not have the same
vtype @f pump for the progected Indlan P01nt facxllty, is
that correct°

MR.'BECKJORD: The Indian Point 2 facility_does
1nclude that type of pumv, a shaft sealed pump. It is a
_puﬁp 81m11ar to the Connec ticut Yaﬁkee pump, but larger.

CHAIRMAN JENSCH; WGll, won't you haQe the same
cohte@plation.that you migh% have to isolate that loop,
in.Viéw of that‘pump, and therefore you‘need the same type
of stop valve that you have for Connectlcuf Yankee7'

MR. BECKJORD: It is our oplnlon that the develop~
ment of that pump will havetproceeded to fhe:pbint'Where
we wiil hot face the.failufe of that séal, that is to say,
excessiveé leakage in that seal.

CHAIRMAN JENSCH: %Well, you haVen't puf the_
pumps ;in the Connecticut Yankeé'facilify‘yet; have you?

VMR. BECKJORD: AYeg, sir.
 CHAIRMAN JENSCH; 1You_have? What additional

experimentation or data are available to indicate that you
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won't have the type of problem youAenvisage for Connecticut
Yankee? |

MR. BECKJORD: These seals haye been tested
extensively in both mockup setués of the shaft sealed
pump and also in actual, in the actual pump itself, in a
test loop. Extensive test experience has been obtained on
these pumps already, and we'will shoftly'have these pumps
in éctual service conditions at the San Onofre plant.

MR. CAHILL: I think I can also amplify on this
question, Mr. Examiner.

CHAIRMAN JENSCH: Procééd,

MR. CAHILL: Thé isolation yaiVe in the case .of
Yankeé and as considered for this plant wouid be for the
'pufpose 9f,~in case there were a defect in the seal or a
boiler tube leak, or soﬁe other, are not being considered
for this plant. Or some other difficulty.in one of the
loops, the ioop might be isolated while.the remainder of
the plant would run. And the ﬁaintenanee of the particular
defect could then be éoétponed. |

- This is a question of operating convenience and
economics.._Our decision was that the isolation of a loop
ecn this plant, ponsfponing the maintenance which of course
would involve alreductioh,in the power output, was not
justified in the face of the.additional complexity and

.cost'of these valves. It would be better to shut down and
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LB repair the defect and get the plant back on the line as
‘25 soon as possible, from the point of view of economic
. 3}  operation.

end21 &

®
B B

£

N " 8 § 8 § 8 @




% B B R 2

489

CHAIRMAN JENSCH: Rather than isolating the coolant
loop, is that correct? | |

MR; CAHILL: Right;

MR, BECKJORD: May I add, sir, that the loop stop
valves at Connecticut Yankee'are not engineefed safeguards.

CHAIRMAN JENSCH: ©Not so classified?

MR; BECKJORD: They are not so classified as engineered
safeguards. A

CHAIRNAN JENSCH: What is the label you put on them?

MR. BECKJORD: As I indicated previously, it is for
purposes of isolating the loop for maintenance,

CHAIRMAN JENSCH: Hés there beenfanygadditionc
al experimentation concerning this type of_§ump since the
instaliation of the pumps at:Coﬁnectiéﬁt Y#nkee? ;

MR. BECKJORD: The pumps, bofh 2 mock-up of the

pump seal and a full operating service test of the pump, but

;'_not in a reactor; is underway at Westinghouse, and has been

for some time. The tests on the full scale, the actual pump,

one of the actual pumps that is installed in San Onofre,

underwent tests beginning about a year and a2 half ago.

CHAIRMAN JENSCH: Let me turn to a differént subject.
Would you tuwrn, please,‘to bage 64 of the staff Evaluation?
I am on to a different subject, in referénce>to the contain-
ment leakage rate. The staff, in its evaluétion, indicated

that there would be a ground release of 0.1 percent per day
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-for the first day, and 0 045 percent for the next thirty days.

There has been rexerence to that second flgure, but I under-

‘stood that the testing would be to the level‘of only 0,1 per- .

cent. I wondered what experimental data confirmed the 0.045

percent?

o MR, CAHILL: The tests would be at design pressure

at which under which conditions the leakage would be measured

- to be‘O.l percent_per day or less. If the containments,

were 1euking at that rate, at the test pressure,vat some_Iower
pressufe, and after the‘first-day‘the containuent pressure
will be substantially lower, im the order of 1 to 2 or 3
pounds? the leak rate would be accerdingly lower and =-
| MR. HALL: May I iuterrupt_and ask What pressure law
you used in the extrapolation?

MR. CAHILL: I am not sure.

MR, HALL: Lineer,.Square root, what kind‘of pressure
dependents?v |

MR. BECKJORD: Sir, the law is the critical flow

pressure ratiou That is to say, the critical pressure in this

2..case would be -- excuse me, The critical flow pressure is 15
"'psxg, and the leakage rate is assuined to be:constant at 15
i, percent until the‘pressure dfops to 15 psig, and thereafter

it would follow the square root relationship, the final pressure,

3 psig. So the 0045 is 1/10th divided by the square root of

15 divided by 3.
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MR.'HAiL:' If i may continue the intérruption for a
moment and ask the staff if this is consistent with their
analysis? /

MR. CASE: Yes.

MR, HALL: Thank you,

CHAIRMAN JENSCH: Let me go back to my question,

Do you have any experimental data in support of this figﬁre
0.04572 1 infér'from the séveral.responses that it is negative.
Is‘thét,correct? It is alcélculation, rather than an experi-
‘ méntal coﬁfirmation?

- MR, BECKJORD: It is a calculation.

CHAIRMAN BECKJORD# Theré are no experimental data

in support‘df it, is that correct? |

| MR. BECKJORD: . Weil,AI think my answer would be that
this is a very consefvativevway of calculatihg tﬁe leakage
raté, by assuming it is undiminished as préssure falls down
to 153ps1g, We can certainly demonstrate that. That is based
on a wealth of experimental information.

J CHAIRMAN JENSCH:,;Well, it is a pretty vital figure
for your containment leakage rate, and --

'MR; HALL: Excuse me. What is supported by a wealth
- of experimental data?

MR. BECKJORD: The assumption is the leakage rate

does not decrease below 1/10th of 1 percent as pressure falls.

MR, HALL: And that assumption is supported by data?



%

17
i3
12

20

23

.22

8

S

l

mbb4 | | B 492

MR. BECKJORD:,'NO,'sir,‘wnat I say is supported by
data is that'éctual leakage rate will decrease slightly below
that;

MR, CASE: In fact, it is a conservative assumption
that is '-supported bs} a wealth of data.

MR, HALL: Thayk you.

CHAXRMAN JENSQH: Between the assumptions aﬁd the
calculations, I am trying to find out if there is any experi-
mentafion, I infer ihat is negative, is that correqt, for
this projectedbfacility?

MR. BECKJORD: Sir, I would say that the leak in
this casé_will be éomewhere'between an orifice law and a
capiliary law. And we assumé that it is an orifice law for
leakaée. And thaf is the worst case,

CHAIRMAN JENSCH: That is your ﬁest'answer for the
worst‘caSe?.

MR. BECKJORD: There is extensive information'which
will éstablish what the léakage rates are through an orifice;
MR, HALL: Would you also say for the record Qhat
pressure you are assuming to prevail for this 30-day period?
What #nternal pressure?

MR, BECKJORD: Less__ than 3 psig.

CHAIRMAN JENSCH: In view of thoseianswers, would you
turn to the calculations at tﬁe bottom of page 64? Are you

in agreement with those calculations shown by the staff on
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page 64 of its Evalgation?
MR, UPTON: Dr. Elsenbud will reépond to that.
CHAIRMAN JENSCH: Very well,
MR. ELSENBUD: We are in agreement, taking into
consideration the fact that there are certain differences in

the assumptions.
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»CHAZRMAﬁ JENSCH : :ﬁhaf are the differences in

thé aésumptions? |

| MR, ELSENBUD: Tnere is a difference.in the method
of correctihg f0r buildiﬁg weight. It is a minor difference,
but it is there. And‘there‘is aléo'a difféfence due to the
fact that in the PSAR it was_assumed'that 70 percent of the
organip»iodine will be rémoved, whereas the Staff took no
credif‘for organic iodine rémoValo

CHAIRMAN JENSCH: What is your assumptiom for

.drganic.iodine removal? You are assuming what percent effi-

cienci of your filters?

MR, ELSENBUD: It was assumed 76 percent of the or-
ganicviodine was reméved,

7 CHAIRMAN JENSCH:..Withvthe filter operating at what
efficiency? - |

MR. ELSERNBUD: Ninety percent for thé inorganic°

CHAIRMAN JENSCH: For the organic?

MR, ELSENBUD: Seventy percent,

MR, HALL: Is this efficiency appropriate for the
condifion which would‘probably previal in thercontainment
vessei, namely, full fog, 100 percgnt humidity? |

MR,vELSENBUD:‘ I believe this is a conservative |
assumﬁtion, in view of the steps thaf are being taken to keep
the filteridry, and in view’of infdrmation that ﬁas been

developed.
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CHAIRMAN JENSCH: I don°t think that was quite the
quesfion, He’wants to know if this is a realistic assumption
for the coﬁditions that probably will be prevailing.

.You say you aséumé‘if is dry. But if the conditions
prevailing are 100 percépt humidity is that figure reaiistic?
MR, ELSENBUD: I think so, yes, sir, |

CHAIRMAN JENSCH: So you don't need to make it dry.
it will be 70 pércent efficiént.with the foggy high humidity
conditions; is that corfect?‘ |

MR, CAHILL: There #re demisters ahead of the filters,

MR, HALL: What you use is really another question.
The building»is full of fog, and under those conditions, the
conditions you assume, 90 percent for the'elemental iodine,

70 percent for the organic form, aﬁd these aré the efficiencies
you assume in this. You say those are reasonable assumptions?

MR. ELSENBUD: I haven 't seen the déf& for the
water-logged filtérs.,

 CHAIRMAN JENSCH: Will you try a Yes or No?

MR, ELSENBUD: Heo, it is not reasonable,

MR, HALL: What is not reasbnable?. I'm §orry° The
question may have been lost. Shall I ask it be read back or
shall i try it again? | ’

MR. UPTON: I wonder if the Reporter could read

back the question. As I recall the question, it was addressed

to Dr. Elsenbud, and it was whether certain assumptions were
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‘reaSOQlee and the Chiarman asked him to answer that question

Yes or No.
‘4 3 MR, HALL: I th:';nk the answer camé back I}io;
.@5 MR, UPTON: I thbught it was qualified. Perha?s
“92 I misunderstood.
62 MR. ELSENBUD: I would bersonally have no basis
Y for saying they were reasonable if the filters were water-
QE. Loggedo | | | |
: 9% CHAIRMAN.JENSCH: I thipk that ans&ers it.
592. There is a gentleman raising his hand., Do you
Sﬂg have something you desire to add in reference to these fxlters?
i : %;F I thought Mr. Cah111 started to say something.
‘ } . MR. CAHILL: Well, om the question of water logging,
$4 4§ the containment atmosphere will be_saturatéd with_w'atern
ﬂsgt This will not_cause'water logging of the filters unless there
@6% is entrained;moiéture broughf éldng-ﬁith the containment atmos-
lfj pherelas‘it is_bléwn through the filters. There are di-
ga% misters to prevent thisbentrained water from reaching the
ggé filters and water logging them,
4gg§  CHAIRMAN JENSCH: How efficient are the de-misters?
20 % MR, CAHILL: They are relatively high in efficiency,
‘ . ”ﬁm. running up into the high 90 percemt level |
333' MRo HALL: What is the form of the dimister? Is
:392 it a chilled water or --
&Sj. MR, CAﬁILL% .No,'these are centrifugal type, mechanical
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| separating deviceén

MR, BECKJORD: Mr. Chairman, if you please, relative

to the efficiency of the demisters, filters similar to the

% ones for Indian Point 2 have been tested for the Conmnecticut
| Yankee plant in'service conditions and they have operated in

i excess of 99 percent efficiency.

CHAIRMAN JENSCH: Are the service conditions for

Comnecticut Yankee similar to that projected for Indian Point

| 22

MR. BECKJORD: Excuse me. Let me correct something.
I said "filter”. I meant demister.
CHAIRMAN JENSCH: I think you did say demister.

Are the operating comnditions for Comnnecticut Yankee suffi-

. ciently similar to be used in consideration of Indianm Point

No. 27
MR, BECKJORD: ¥es, they are,

'CHAIRMAN JENSCH: The difference in size is of no

? importance as to the‘éfficiency of the demiéters? Is that

4 correct?

MR. BECKJORD: The conditions are close relative to
temperature and pressure,
MR, GEYER: Have the entire systems been tested

under conditions that could be expected toc prevail at the time

f of an:accident in the containhent?



.!&XXX

@ ¥ ¥ % ¥ 3 2 8 v o8 @

jonl
498

MR. UPTON: Mr. Chairman,-we have some backup
witnesses here. ‘Mr; Beckjord would like Mf. Don McAdoo
of Westinghouse to answer this question. Mr. RcAdoo has
not been swﬁrn, and his qualifications will be presented
to the Board and to.the reporter, and he_will answer the
question.

CHAIRMAN JENSCH: Will you stand and be sworn,

- Mr. McAdoo. -

Whereupon,
JOHN D. McADOO, JR.

was called as a witness and, having been first duly sworn,
was examined and {estified as follows:

CHAIRMAN JENSCH: Mr. Larson has his qualificétions.
They may be incorporated as if read. Any objection to that
procedure?

MR. CONNER: No objection;.

MR. SCINTO:. No objection.

CHAIRMAN JENSCH: The qualifications of Mr. MéAdoo
may be incorporated in.the transcript as if féad.

(Qualifications of Mr. McAdoo follow.)
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'EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS
JOHN D. McADOO, JR. |
o MANAGER
ENGINEERED SAFEGUARDS SYSTEMS
~ ATOMIC POWER DIVISION
WESTINGHOUSE ELECTRIC CORPORATION

My name 1is John D, McAdob, Jre. My residence address is
153 Crescent Hills Road, Pittsburgh, Pennsylvania 15235,
I am employed by the Weétinghouae Atomic Power Divisions
in the System Engineering activity as Manager of
Engineered Safeguards Systems,

I graduated from Carnegie Institute of Technology in
1951 with a Bachelor of Science degree in Chemical

"Engineering,

From 1951 until 1956 I was employed by the Kellex Cor-
poration, later renamed the Vitro Corporation of America,
in their Jersey City and West Orange, New Jersey, labora-
tories where I participated in a variety of research and
development projects related to the study of the

chemical and physical behavior of uranium and fission
products, During that period I held lead responsibility
for development work on homogenedus reactor fuel
reprocessing under sub-contract to the Oak Ridge

National Laboratory.

Since coming to Westinghouse in 1956, I have held
engineering assignments related to systems design for a
large homogeneous power reactor, technical coordination

of reactof plant engineering, and hazards evaluation., For
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2= _ John D, McAdoo, Jr.

the\past six years I have been eﬁéaged in the evaluation
of safeguards and potential hazards for the following
projects: Yankee Atomic Electric Company Reactor; '
Carolinas Virginia Tube Reactor, Saxton Reactor, San
Onofre Nuclear Steam Generating Station, Connecticut
Yankee Nuclear Plant, Malibu Nuclear Plant, Brookwood
Nuclear Station, and Indian Point Unlt No. 2. In my
present position I am responéible for design of
shielding, waste disposal and engineered safeguards

systéms, and for analysis of loss-of-coolant accidents.

During my employment at Vitro and Westinghouse I have

completed post-graduate courses in nuclear engineering
at New York University, and in advanced heat and mass
transfer and fluid dynamics at Carnegia Institute of

Technology.,

I am a member of the Committee on Radioactive Air

Pollution of the Air Pollution Control Assoclation,
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CHAIRMAN JENSCH: will yop proceed with the
answer, Mr. McAdoo? |
MR. MC ADOO: - There were éeveral,questioﬁs,
‘ACHAIRMAN'JENSCH: ‘Pick one out for a start.
MR. MC ADOO: Lgf me discuss first -- I tﬁink one

distinction that has to bévmadé'here énd that ﬁerhaps was
not clear in thé discuséi0ns,-is that~liquid water being
entrained into the charcoal filter has a different efféct 
on the efficiency of the filter than does the presence of
steam or water vapor in the air passing thréugh'the filter.
From the experimental information which is available to us
the charcoal will'continue‘tolbe efficient with respéct'to
remojal of methyliodide'fréﬁ the air, evén though it‘is in‘
equilibrium with the Qater vépbr passing through.

| MR. HALL: Would you care to cite theiexperimentgl
eyidence you are reférring té? o

MR. MC ADOO: The source of this information is

‘experimentation that is being done at Oak Ridge National

Laboratory and additipnal-experiments_whiqh have not:been.'
pﬁblished, which are being done.in connection with the
Connécticut Yankee filter test program.

' AThe evidence that we have examine& suggesfs that
fhe moistﬁre loadihg that~thé chércoal‘attains as a reéult
of exposure to water vapor;under the'conditions of the

containment during the accident, under those conditions
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-the,assumption of 70 pércent removal efficiency are

justified. Cne then faces the problem of disposing of
the entrained- liquid water which Dr. Hall I believe has

referred to as fog, and of course water droplets originating

from¢the-containment spray as well are to be considered.

And for tﬁis purpﬁse_the demister and absolute filfér are
located such that the air passing throughvthe>charcoal
filter will havevalready been protected or divested of
those water droplets before the air enters fhe filter.

On that basis, and on the basisAof the efficiency
of those demister unité, demonstrated by test, we don't
expect that the entrained water entering the charcoal
will cause waterlogging or deterioration of the_charcoal.

MR. HALL: I would like to have somebody,
perhéps Dr. Eléenbud would prefer to ansWer, have somebody
stat;'hha£ is the difference befween organic iodine or
iodide in  the elemental form.

MR. ELSENBUD: There are chemical differences
that make the elemental form mbre susceptible to absorpfion
of charcoal and‘make if more rgactive chémically generally.

MR. HALL: Is there a physiological difference?
Is there a difference from the standpoint of radiological
hazard?

MR. ELSENBUD: Ohée the methyliodide is inhaled,

it remains about the same as elemental iodide.




MR. HALL: So one does not greatly enhance

the danger there. It is just the matter Qf'eése with
which, orvefficieﬁcy with which they can be'fémbved from
the atmosphere. |

 MR, ELSENBUD: That is cof:ect, gir.

MR. CASE: I might add, Mpr. Chairman, that we
are aware of the experimentalldata to which Mr. McAdoo
referred. Wé have used it‘in this area of the efficiency
of‘cﬁafcoai filters for organic iodide on the basis
of our assumption givén on this page of our Safety Evaluation
énd Dr. Parker's advice.

MR. MC ADOO: I think the Board posed the question
regarding festing of these units in an infegrated system.
I think”this bears on the remarks just made by Mr. Case.
I think the record shows that a testing program is
planned and will proceed, in which full scale components
such-as those which will be used in the Indian PointA
plaht wiil bg tested as.an'integrated system under the
conditions of the éccident,' This program will address

itself to just these problems.
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CHAIRMAN JENSCH: .bht of consideration to the
length of time we asked Dro'McCullough to remain available,
we think it is only propér that‘we indicate we do not Aave
any further questiomns of DIOZMcCullougho‘

Db any of the parties desire to.propound gquestions
to Dr. McCullough based upon the-Board"s-questions?

' Applicant?'

MR, UPTON: No, sir,

CHAIRMAN JENSCH: Regulatory staff?

MR, CONNER: No, sir, |

CHAIRMAN JENSCﬁ: State of New York?

MR, SCINTO: ©No, sir.

CHAKRMAN’JENSCH:” Thank you, Dr. McCullough. You
are excused as a witness, without further call for cross-
examinatioh;

(Witness excused.)

CHAIRMAN JENSCH: The Board has additional questions

of the panel,
| MR, HALL: I have a relatively minor question.

In the amnalysis, aé I understand it at least, there

is a very high degree of depemndence placed on the operation

i of emergency generating equipment should it be needed. I

would like to inquire about experience that might bé appro-

priate, or what experience has been observed on the reliability
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‘ : MR, CAHILL: Yes, sir, We have extensive exper-
ience im our bwh system'on‘thé Starting of d@esel engines,

MRDAHALLE-‘Excuse me, Are these lighter diesels,

or are théy gas-fired or 0il?

ERO’CAHiLL: These are diesel engines whiéh wé_have
insiaiied'in ogr.donﬁentional planfs to protect equipment in case
of lcss of power.

MRQ HALL: And they are normally in a shut-down condi-

' tion? |
MR, CAHILL: They are normally in a shut-down
condifion° |
| MR. HALL: Cold?

MR, CAHILL: Cold; Cold in the sense"that‘théy have
nét been runming. There are heéting e;ements ﬁrqvided in the
‘Lwaier'jackets and.in éhe oil reservoirs to keep fhét oil warm

and make“themvréady to start at all times,

:' Now wé have exteésive experiehce‘in starting theée
and they do start well within the times that are needed to
broVide emergenéy power for this plant.

'HRoiHALL: What kind of experience have you had on
failﬁres? I‘guess I have had my own éxperience in which some-
bodylfbrgot.tocéen the cooling vaive and the motor froze and
what-not. Have you had any experience of this type; equip-~
| ment mal-function?

MR. CAHILL: We have 28 diesel installations.




.%

e s

eb3
504

Normally they start within six to eight seconds. We have one
case at our Ravenswood plant where we have started a 600-

kilowatt diesel engine 180 times and have had, éxcept.for

one or two when we first put this engime into service, all

offthe:subsequent starts, I would say 140 starts in succes-

. sion have all been successful and undér 10 seconds.

That is our own experience.

MR,-HALL:< That is a similar‘type of equipment which
would be comncerned here?. |

. MR, CAHILL: Yes; -

MR, HABL: Let me‘juﬁp tolmf, Casea

In the summary'stétement wﬁich you prepared for the
Board, on page'7 thereof; I will read fhe following sentence:

| "In any eveﬁt, if‘it should prove to be

undesirable to opéraée‘with positive reactivity co;
’effipients, minor désigg changes suchlas burnable
poison rods can be made to reduce the coefficient."”

My question is, one, what is objectionéﬁle about
putting bufnable peison rods in now or at any.time? Why ate
they héld cut? | ._ | ]

And point two, whé is the one who will decide
whether or not such core chamges will indeed.be reduired?

| VMR;>CASE:  The‘asnwer to point one, as'far.as 1

know, there is nothing undesirable from a safety'standpointo

"For operating'convénience; theiappliCant wouldjrather not
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irstall the burnable poison rods.

| MR, HALL: Is it a matter of convenience or economics?
[ Maybe I should ask fhemo
| MR, CASE: Yes,

| MR, CAﬁILL: it islecouomics, sir; ,The burnable
poison will 1ncrease‘the fuel éycle cost., It will be used 1if
the ahalysis duriﬁg the detailed design shows that it is
-:neceSSaryo. If it is not neéessary for safety, there is no
need to burder the fuel cycle with the additiomal costol

MR, HALL: I guess I'm still talking to both of
you, but I would ask then, in my uﬁderstanding of the analy-
sis,‘you_are prepared, and the Staff is prepared to accept
oper;tion of Indianipoint 2 with the positive moderator co-
effiéient? And at what point do you decidg you must have
burnable poisons?

I am looking forlthe criteria at which you will
.modify this design. And i don’'t believe this is an operat-
ing queStiono |

| MR. CAHILL{ Mr. French will answer that.

MR, FRENCH: Sir, the purpose of the shim, of
course, is to permit the reduction in the boron concentration.
With a reduction in concemtration; 6ne can in turn reduce
the ﬁoderator temperatufe éoefficiento

Now the &ecision.then of whether or notvto employ

the burnable shims will be based upon the effect of the

t
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'MR. HALL: This is very dualitative -

MR. FRENCH? Now,.llam sorry, I have one more
statement. Thé:e afg several -- I am sorry. There are at
least six of thé design criterion specified by the staff that
ére specifically affected by the magnitude and size of the |
noderator coefficient. 8o the basis for making fhe decis@on
will be the ability to be in conformance with these criteria.

MRO'CASE:IVPrincipally, from an accident consideration,
the rod ejection accident, the consequences of which are
affected'by a positive.moderatqr coefficient, aﬁd-also fhe
consequences of various losses of coolant accidents are
affected by a positive moderator coefficient. And both of
these accidents, among the otherthings Mro.French mentioned,
will have to be evaluated when the deéigﬁ paraméters of the
core are‘available -~ these accidents will bévreviewed both
bylthe staff and ACRS, and as indicatedion page 3, ACRS has
iﬁdicated a_desire to review thié, the use of solid burﬁable
poiééns, as soon és the core design is set. |

MR. HALL: ACRS considers this to be of sufficient
'importance to_aSk that it belbrpught baék_to.their attention,
rather than leéving it to be resolved between the applicant
'aﬁd the staff. Is this correct?

.'MRv CASE: That would be my interpretation of their
1etter, sir. |

MR. HALL: At what point in the core cycle would
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the evaluation be made? Inasmuch as the composition 0f»i

the fuel changes with burn-up, plutonium is burning in, and

235 burning out, and the fission produéts, the evaluation of

the positive moderator coefficient weould be evaluéted -

MR, CASE: There is only a problem during the

~first part of the first cycle,

MR, HALL: First part of the first cycle. And this
bothers me; I guess. Why does it become bettef'than? | |
| MR. FRENCH: The reasén for the positive coefficient
is the fact.that we have a chemical poison in the water.

Hence, as the water is expelled, poison is expelled. Therefore,

. as you reduce the concentration with burnoup, the coefficient

is steadily becoming_more negative. And'it comes to an end,
it'is typical of a core control‘rod that is strong1y negative,

MR, HALL: At the end of you fuel 1ife?

MR; FRENCH: Th#t is correct.

MR,'HAiL: In tefueling? |

MR, FRENCH: At that timé qf refueling, we replace
the fuel with fresh fuel, the‘reactiviti is inqreased, the
béron concentration is brought up. However, the~characferé
istics of a cycle core core are such that the first cycle is |
50 percent longervthan,any fbllowing cycle. Under these
circuﬁstances, the coefficient wiil never again be pﬁsitive,»
following an early. portion éf'the first cycle.

MR, HALL: This is in spite of the fact that
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plutonium now has beer fed into the core and the well known
resonance absorption at 3/10ths volt does, or.can, provide a
positive effect?

MR. FRENCH: In the type of spectrum that we see in

- a pressurized water reactor, plutonium actually is a negative

‘"contribution. With burn-up, the uncontrolled coefficient

becomes more negative, and we have verification of this fact,
as well as'anaiysis°
. MR, HALL: élutonium.is a polison in the reactivity
sense? |
MR, FRENCH: That is correct.
MR, HALL: Is thaf relative to U-234 or an absolute
séale?

MR. FRENCH: It is only within the specific circum-

‘stances that you have in a U-234 fuel reactor that we have

any verification of this fact..

¥R, HALL:» So the positive coefficient which is

. flagged in the review in several places exists only for a short

time of thé_first cycle, during'which time the fission product
in the reactor is reélly.at a low level -- is this correct?
MR. FRENCH: This is correct. We would submit it is
no longer than full-powered moments of operat_;lono
MR, HALL: So this is not the hazard, in your con-
tention, not the hazard that‘it might be thought, just on a

casual reading of'these several documents, Is this correct?
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The fact that this.;s -- I realize it is a matter of some
concern to you, and you are taking proper conSideratioh of
it. I am not denying that. But.it is not something that

will exist for ihe lifetime of this reactor installation? .

MR. FRENCH: That is correct. It is a very short

. _portion of the plant life.

MR. HALL: In. some of the communications that have
been Sent'or-deliveréd to the Board, the phrase ﬁexperimentall
information".ﬁnd "exﬁerimental data" recurs and is picked up
as being a'source of concern, that this Indian Point 2 is

indeed an experimental reactor. I would appreciate some dis-

-cussion on those>featufes, if any, if Indian Point 2, which

are régarded as béing;experimental in the sense of truly
unknown.
CHAIRMAN JENSCH: If I may suggest, while there is a

pause; is this the kind of‘queStion that maybe you would like

to give to Dr; McCullough,ss m1 elder statesman in this field

. of reactor technology?

MR, HALL: Yes, although we agreed not to call Dr.
McCullough back, but if he 15 willing, yes.
CHAIRMAN JENSCH: Are you willing to come back, Dr.

ﬁéCullough?




jonl
510

CHAIRMAN JENSCH: Will you take a try at that
question? You have additional backup behind you,ll see.

MR. MC-CULLOUGH: Lét’me be sure I clearly under-
stand the question.

MR. HALL: Shall I rephrase it?

MR. MC CULLOUGH: ‘Please.P

| MR.  HALL: In the le%ten which has been sentvté
the Béard by Larry Bogart, Director of the Conservatioﬁ
Center, the phrase "experimental-informaiion to be derived
from other reactors, San Onofre, Connecticut Yankee," et
cetera, ié picked up with some concern that th;-Indian
Point 2 reactor\is tfuly an exéerimental installation.

I would like some comments or some diécnssion,
if you could, on what features of the Indian Point 2 you
regard as being experimental-in nature.

MR.VMC CULLOUGH; You have already been discussing
one of these points which could be categorized as experimental,
namely this cqefficient and its éffecf on stability, and so
forth. These are small extensions, and as Mr. French ﬁas_

| 14Td ‘it out before you, these are matters which ére subject
to rétﬁer accurate calculations and estimation. And there
are ways of correcting for this.‘

Let me see if I can think of sémé_others.

MR. HALL: Would you call this experimental in

the sense of let me say a popular conception, where somebody
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pours two liquids togefherfand.wonders what will happen,
or is it experimental in a sénse of;trying.to refine a
number and obtain a highef degree qf éccuracy than that
which you already'have?. |

| MR. MC CULLOUGH: It is definitely the latterzcase.
It is é verification of a calcﬁlatisn, in effect. It is
refining the numbérs.

Now, the other cases — frankly, again we are
in semgntiés° This word "experimentél," as you pointed
buf, has a.tremendous gamut of meénings. Any time you
are ektending your technology in this meaning of the word
which we ha&é here, it is'§alled expefimental. A 1;ttle_
high%r power density.of thé.fuel rods discussed this
mobning'is another extension and experimentai feafure'by

this kind of definition.

I am groping for other cases, otﬁer items. -One

other case which could be called»éxperiﬁental, but I don't
'éail it so; is this electric seal system‘which is being
proposed for the cdhtainmént; _Tq‘me this is an-ehgineering
design feature which will be verified‘of course in its use.
»I really don't call it an experiment, but in fhé genéral
jargon of thisvbusin¢Ss it would be calléd expéfimental;
Agaiﬁ it is .a legalistic thing. Tﬁis is a lOHBvreactof,
'-thch by iaw is defined as experimentél.

Can somebody else help me with other cases?’

end
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MR. CAHILL: I think I can add to this. As you said,

Dr. McCullough, it 1is experimental only in the definition

_as givenvin our written testimony on page 34 of what

research and development means under the AEC regulations.
The actual nafure of these items is it is not experimental
if you consider a conventional steam plant, the coal-burning
piant. | ‘
We recently installed a 1000 megawatt unit at

Ravenswood. It was more than twice the size of ouf
previous largest unit, whiéh was about the iargest uhit
ever built. We did not, and the induskry did not, consider
thié an experimental plant. It did involve developments
that followed the orderly course of engineering develbpment
making use of known enginéering pfincipals. The pressurized
penefration application is not experimental in the sense
thatfthis»is an unknown featﬁre. This principal has been
used‘iﬁ many applications, much more diffic@lt than this.
The steam from a turbine is kept from leaking out with a
similar type of.seai. -Man& applications ofAthis principal
are used ih industry. It is only a new application of an
old principai. In that sense the reactor is not experimental.

| MR. MC'CULLOUGH: -I guess another way of putting
it iékthat in‘the-meéning fhét ig being used here, anything
is experimental that has not been used before in this exact

design, which is really stretching the word, the meaning of
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fhe word experiment in my view.

Now, the thioSulphate is another case which was
discussed yestérday, It is;Well known that thiosulphate
will absorb ioqine. The éngineering application of this is
the first. So how we;l it works is a verification of an
engineering technique rather than expériﬁental in the sense
of probing the unknown.

I don't think offany other cases where this
reactor is experimentai'in‘avsense,

MR. BECKJORD: The record of our testimony and

also of the staff analysis includes a listing of research

and developmental items. I think I would stand on what

Mp. Cahill and Dr: McCullough have said, and I would

‘emphasize that if anything is termed ekperimental-in this

ﬁlant, it is only in the sense of an orderly step-by-step
development of the pressurized water reactor, based, soundly
based on past experience and techﬁology.

MR. CONNER: If fhe Board pleasé,-I‘think I might

make a legal observation at this point. I think it is

~implicit in everyone's mind, but it might be well to lay

<

it out, that despite the semantical diétinctions which

may revolve around fhe use'bf the word experimental by

the various witnesseé and in the letter which you referred
to, Dr. Hall, the fact that even if the plaqt were

"experimental” in someone's mind, still that would be no




jon - 51y

bar.to it receiving‘a construction permit or an operating
‘license, and so long as it met the statutory and regulatory
reguirements laid down by the‘Commission -- this is an
obvious point, but I think it might be well to have it in
the record at this point.

CHAIRMAN JENSCH: I am glad you pointed that out.
But I think what Dr. Hall had in mind is this projected
facility is not similar to the illustration he gave
Dr. McCullough of mixing two liquidsvtogéther and having
no idea what the effect will be.

As I underétand the answers from the panel and
Dr. McCullough, these may be extensions_and refinements,
and if the stage isAreached where some further device
should be relaid to it, it is something that can be
arranged at that time. But &ou-are going in a known
directly, the limit of which may be subject to verifica-
tion. Is that correct?

| MR. MC CULLOUGH: That is correct. It appears

in all cases that there is ample room to provide whatever
may be necessary on furthér:analysis. It is a matter of
degree, rather than kind.

CHAIRMAN JENSCH: The Board has exhausted its
questions of these several witnesses. If there are no
further questions of fhe‘witnesses, we would await the

presentation of the responses to the specific questions
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‘that were set forth at the preheariﬁg conference, if that

is agreeable. If that be the next order of business, we
might take a recess prior thereto.
Mr. Scinto?

“MR. SCINTO: Mr. Chairman, we do have some

questions. It may be appropriate to take .the recess

“before that, however. 

CHAIRMANvJENSCH:- Very well.
Mr. Conner, did you have a statement?

" MR. CONNER: No, sir. We have a couple of

questions that I don't think have been covered yet.

CHAIRMAN JENSCH: Very well. Let us take a
recess at this time to reconvene in this room at 3:40,

- (Recess.)
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CHAIRMAN_JEwécn: Please come to order.

Dr, McCu;lough has resumed fhe starnd. i'understand
the staff and the State of New York have some questions.

.Wili the staff proceed, please?

MR, CONNER: If the‘Board pleése, our questions
were not so much 6f Dr° McCullough, as prabablf for Westinghouse
and Consolidated Ediscn,

| So im very simple terms, reference has beén'made
earlier to the‘crucibie énd the faét that it‘will be worked |
out. In lipe with the question raised in the ACRS letter,
we would like tc know what afe your ﬁlansvfor developing_the
fheoretical and experiﬁental bases for this device?

+ Mhn BECKJORD : We’intend to design the feactor
cruéible on'thé basis of_consérvative analysis of the coﬁdi-
tions attending the accident and the available exéeriﬁental data
availabie‘n6§ and available as the desiénvwork gets under way.

MR, CONNER: I have one general question.
- On page 7, lineé 18 to 24 of your summary, you refer
to the éont;nuous monitoring of the environment at Indian
Point 1. And you refer to it as providing persuasiﬁe back-
ground references to checking on radioactivity to be discharged
from unit 2, |
| Would you éummarize the results of this site monitor-

ing program which leads you to this conclusidn?

‘MR, ELSENBUD: The program imitiated in connection
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with plant i began'in.1958, scme four years pridr té the

:'stért-up and has continued u§ to the present time. Up to
the preseﬁt timé_théfe has been essentially no deteétable
effect éf this>piant on the rédio&ctive environment,

I say "essentially,"” beéause thére is an exception
in that, if &ou go to the edgé of the discharge canal, within
a matter of some feet, you can find traces of radioactive
nucleidS~in the sediments., But in the river itself, in the.

. soils around the plant, as respects the gamma radiatioﬁ levels
around‘the'plant and as respects the atmospheric radioactivity,
there hés besnr no detéctable éhange;

o This is an observation that has been confirmed in
j-étudies of the New York State Health Department and published
.by them?

| MR, CONNER: ABased on this experience, wéuld.you
'expect any Substantial change in the release of radioactivity
 5 resulting from the operation of Iﬁdian Point Plant 2 as
‘propoéed? - Would the total dischafgés from bothlplants be
within the limits established by the Commission?
VMR,, ELSENBUD: Yes.

MR@ CONNER: No further questiohs°3

CHAIRMAN JENSCH: State of New York?

MR, SCINTO: Ve have a few questions. Our questions
likewise are not particﬁlarly'directed to Dr. MéCullough°

In answer to question 15 in the first supplement




# 8 % .8 £ 8 8 = 8

"3

it is indicated that the concentrations at the Chelsea
intake &6u1d not -exceed MPC'S,.even if as ﬁuch as 120;000
curiés of liquid waste were instantaneously released into-
the river at the plant. 'As we understand it, no liquid

waste storage tank will cohtainAanywhere near this amount

| of activity.

We would like to know what the anticipated maximum
amount of radicactivity that wouid be contained in the lérge
liquid waste storage tanksjis?

MR, CAHILL: About 1600 curies,

MR, SCINTG: Would you amplify onm the likelihood
of such liquid wastes being accidenﬁally discharged into the
ri&er?

MR, CAHILL: It‘is extremely impi‘obéble° The tanks
of course are designed in accordance with ASME pressure vessel
‘éodesq They afeltested for leak—tightness‘and they are main-
tained in a leak-tight condition. The tanks are monitored,
the érea is monitored for‘.lea.kageo The areavin which the

tanks are{located is in a water-tight sump area so if the

. tanks did leak, it would be collected and confined within

the building and this leak water could be pumped back into
sound tanks, as well aé the méterial remaining in the'leak;ng
tank, to prevent any escape to the énvirénmentgv

MR, SCINTO: In the application.there is an indica-

tion of the effect of raim-out underiaccident conditions on



e

LE RN ENEN]

ot

eb4 ' o | R 519

-vthe surface water reservomrs 1n the areao Céuld you give
gus an- indication of how the dep051tion of radxoactivity re-

leased,by an accident, either resulting from rain-out or

drive-out would affect the péstureland in the area, and
through the pastures, how it would affect the milklproduced?

MR, ELSENBUbt The effect on pastureland will de-

f_pend on theCmeteorologicai assumptions you make, “USing the

|| seme assumptions that were made for raim-out, we have not

done detailed calculations, but from rough Calcﬁiations it would

take about a dose reduction factor dfvsomewhere betweeﬁ 5

and 10 at least. by the calculations I made, to stay within

the Federal Radiation Council’'s report No° 3 guidelineso And
tat a distance of five;mxles and. there arenvery few'pasture- -

- landgs inside of five miles, lThere are only twojSmall dairies,

MR, SCINTQ: In connection with the raspomse to this,

‘-we have another questxon

On page 12u37 of Exhibit B, Vol 2, Part B there

are a gumber of different dose reduction factors for each

engineered safeguard in the event of a loss of coolaaﬁ

:°"accidento Could you indicate the combined dose reduction

factor that can be reasonably anticipated'to'occur as a

| result of the engineered safeguards that would be uperating

under acczdent conditions?
- MR, ELSENBUD:» I would say it would be, for the

two-hour exposure, 1,000 plus the product of all of the others,
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| In the case of the accident duration, it would be 5800 plus

the pradﬁct of the other’dose reduction factors, --
MR, SCINTO: Thank you,

MR, ELSENBUD: -~ which is a very large pumber. I

.haven't worked it out,
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And, of course, the authorities such as the New York State
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MR, SCINTO: 1In the'event of a losé‘of coolant
éécident, how will the dosé reduétion.féctors actualiy beiné
con?ributed by the combingd engineered safeguards opersting
at that time ~- hoﬁ‘will this be known or detected?

MR, ELSENBUD: Most probably the quickest way would
be simply to -~ from the radiation measurements thét are
available“..l mean, there_will be presumably controlled in-
formation on what is operating and what 1sp’t,' There will be
instant information about fadiétion levels both within and out-
side of containmeﬁt,

" ~MR.VSCINT0: We were wondering if there would.be.
.some other means that might supplement radiationsmbnitoring
in determin;ng the effectiveness of the engineefed safeguards
operating under accidgnt coﬁditi@ns? |

MR,.CAHILL: In these dilution factofs uséd 1n'th§
accident‘analysis, they are based on conservative meteorological
coﬁditions which wohld not be expected to occur at thevspecific»
time of such an accident. So thé dilution factors would, iﬁ
most.probability, be greater than we hage used in the analysis.
Thesé could be're—established»on the basis of meterological
information that could be obtained after the accident. The
actual effects of such a radiatioh release would be determined
by envixonmental monitoring which we would initiate not on a

maximum credible accident, but even relatively minor réleases.
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Department of Health, AEC, and other people, would have been
notified, and would be(avaiiable to aid us in this determina-
‘tion.

MR, SCINTO: Hr. Chairman, we would like to direct

a quéstion to the stéff at this time; |
. CHAIRMAN JENSCH: Proceed.

MR. SCINTO: Would the staff give=its indication of
what it might'reésonably expect to bé the effect of the
engineeredlsafeguards'operating_at the time of a loss of cool-
"ant accident in termsrof.perhaps the types of factors mentioned
by the,applicant, the dose reduction fQCtor, ér combine them?

MR, CASE: As aiminimum, they would be as given in
thelacqident evaluation section of our Safety Analysis, |
whefein assumptions are méde for either filter effectiveness,
containment leakage, varilous factors 1like that.v-They are not
exactly in the same crder as listed in the‘application, but
~ as é pinimun effecti?eness of safeguards under accident con-
ditions, it would be as given in our Safety Evaluation.

ﬁR. SCINTO: Is the rupture of the secondary cool-
antfsystem in containment at the time of loss of coolant
accident considered credible, and if.not, could you give us
'som; of your reasons?

| MR. BECKJORD: We doh't“consider a rupture of the
secondary.system consequéntial to a 1oss.of coclant accident

credible, because, first of all -- there are two factors.
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First of all, support design -~ the steam generator supports

are designed to withstand the full reaction loads of the

' double-ended rupture of the main coolant’pipes, so that they

will stay in place, and the steam pipes will remain int#ct
and will not leak,.

Secoﬁdly, the forces of blowdown. The resulting
forces sf blowdown on the steam generatsr internals are such
thatfthe tube sheet, which is the main base structure holding
the fubes, to which the tubes are welded, will remain 1ntast,
the tubes Qill go into compression in this accident, and
there is a wide margin over a factor of 2 to buckling of the
tubes, and they will not buckle, and . they will not leak.
Therefore, the secondary system will not de§elop a leak as é
result of a loss of coolant accident.

"MR, SCINTO: Just one other métter, On page 13 of
the Metcalf-Eddy Report, which is Section 1.5 of Exhibit B,

Volume I, it is indicated that "in case of contamination of

Queensboro Lake, Bear Mountain Inn would be deprived of

its water supply”. The quote continues to indicate that
installation of an.emergency well supply to Bear Moumtain
would be feasibie. 'In the rain-out analysis, on page 12«45
throdgh 12-47 of Exhibit B, Volume IX, Part B, it is indicated
tﬁat even in‘fain~out, aftér the loss of coolant accident,

the concentrations in Queensborough Lake and the doses

therefrom would be less than MPC's and FRC preventlve measure

guidsllneso
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The}question is simply: Does the statement in the
Metcalf-Eddy Reporfléontemplate some other mechanism.for
contaﬁination of Queensborg‘ - Lake, since the rain-out
analysié indicateé‘the levels'are quite low?

MR, CAHILL: The Metcalf and Eddy Report, as is
the cése for these other reports from our site consultants --
we went to these consultanfs to seek information as to the
environment around the site, and to establish where there
were problem areas. Based on the Metcalf-Eddy statement
about Queensboro Lake, ﬁe made the rain-out analysis,
whiqh is made on very consérvative meteorogical compilations
and assumptions, and found that after the worst accideht
the water is not ébove paré.zo; the tolerance for drinking water,
and therefore, the point about an emergeﬁcy Supply does not
apply. | o

MR, SCINTO: Thank you. That clarifies that matter.
We have no further questions.

CHAIRMAN JENSCH: Has the staff any further questions?

MR. CONNER: No, sir.

| CHAIRMAN JENSCH: Are we réédy to proceed with
the preseﬁtation of reéponses to ihe interrogations made at
the prehearing conference?

ﬂRo'UPTON: Yes, sir. Ve aré ready. By agreement
with staff counsel, and if the Béard»also agrees, 1 would

propose to go right through the list sequentially, in the
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order in whicﬁ they were asked at the prehearing confefence,(
and not try to group them by topic or anything. It is
possible that some of the gquestions the Board will feel have
alﬁeady been answered, but ¥ won't make a judgment about
that, That is'for the Board to say. So the first question

I have appéarsion page 356 and 56, in which the statement is

made, "In the application, I believe there is a report by

‘Censultant Page, and in there he shows a description of the

Hudson River, and there is a fault, an earthquake fault, in
the center of éhe»rivero Just as zirecaloy alertgd some
people vears aéo, maybe faults aleried people today, and I
wonder if it is within_thé range of contemplation or possi-
bilAty to have:some elucidation about the intimation of the
fault.,"

| Now, i would 1like To call Father Lynch, who has

not'beén sworn in. We have hfs gqualifications here |

Cnai?mano _
CHAIRMAN JENSCH: Very well.
Whereupon,é
REY, J. JOSEPH LYNCH, .
having been called as a witness, and being

duly sworn, upon examination testified as

follows:
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.
CHAIRMAN JENSCH: The qualification of the

witness having been distfibuted, is ‘there any request

that they be orally'read?

(No response.)

CHAIRMAN JENSCH: 1If there is no such request

‘they may be incorporated into the transcript as if read.

Hearing no such request, the reporter will incorporate the
qualifications into the transcript as if read.

(Qualifications of Rev. J. Joseph Lynch follow.)
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EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS
REV, J. JOSEPH LYNCH
DIRECTOR, SEISMIC LABORATORY
FORDHAM UNIVERSITY
CONSULTANT ON SEISMOLOGY TO
CONSOLIDATED EDISON COMPANY
OF NEW YORK, INC.

My name is J. Joseph Lynch. I received my A.B. and
M.A. degrees from Woodstock College in Maryland in 1920
and my Ph.D, from New York University in 1939, I became
an ordained priest in 1926 and a member of the Society
of Jesus. I have been an associaté professor of physics
and director of the observatory of Fordham University
since 1928, I am a member of the Board of Trustees of
Fordham University, I am a Fellow in the Royal Astro-
nomical Society, the Ameriéan Geological Society, the
American Physics Society and the American Geophysics
Union, I am a member of Phi Betta Kappa and Sigma Xi.
I am the author of several texts including "General
Physics," "Our Trembling Earth"” and "The Effect of
Océluded Hydrogen on the Rigidity of Palladium", I have
also been a contributor to humerous proféssionai

Journals,

-
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CHAIRMAN JENSCH: Will yéu proceed;'please?
DIRECT EXAMINATION |

BY MR. UPTON:

Q I will ask Father Lynch to address himéelf to
that duesfion;

A Mr. Chairman, a fault is a fracturé in a rock
which indicates fhat at some time paét there hés been a
release of strain. You can liken a fault to a gun, both
are potential weapons, butjthey.only become actual weapons
if they are loaded. The fault becémes loaded when there is
indication of stréin developing in the region of the fault.

Now, the faults that were referred to -- I read

that some time ago -- were the faults under the Hudson. I

might add there is one under the Triborough Bridge, but

don't think of that when you are riding over that.
These faults are inactive, and for two reasons
we claim they are inactive. Geologically they are pre-

glacial faults. That means that they have not been active

for at least l0,000-years. I understand that that time of

10;000 years was taken up in'conjdnctibn with longer periods -
in California. The reasonable estimate of the Ice Age is
10,000 at a minimum, which means, therefore, that these
faulfs have not been active since then. How ldng prior to
that they were active we dbn't know.

The second ground for the statement of inactivity
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is on the basis of our short periqd'Seiémic iﬁstrumentég
‘We pick'upuany vibrations withinAZSOimiies of New York.
of coﬁrée we pick up everything on the longef periéd
instrumenté. There}has been no activity -- may I.perhaps
go oné‘step fﬁrtheb‘by wéy of backgrouhd. |
'fherevare two types. of quakes that occur in the

United States and may presume to continue to occur. There
abe'the tectonic quakes, froﬁ Tecton thevBuilder,.which
are cognected with mountéin building; These-ali occur on
the Paéific Coast from the Rbckieé>out tb thé Pacific.
Thé sécond type is a feseftlément type of quake , unimpbrtant
in the“sense that it is neverlsériOus,_énd it is a recovery
frdm‘aféleésedvgtraih rafher than the indigaﬁioﬁ of new
strain developing. |

l Perhapsian illustration might bé heléful;Até-givé
us a clear picture. I”think'almost eVerybédy,has been in
;a.frame house and at night,.éspecially if you are alone,
- .you heér wierd noises and you‘may.sweér_somebody is on the
»staifs. These noises are physical and they are to be
expec{éd.- When é'heavy.pergon steps on a wooéen stair, that
stairvis strained and the stair will nét immediately recover
from the Stréin. It may recover in the middle of the night
and if would sound as if somebody is on the stair then.

Now, most of North America was covered with a

couple of miles of ice some‘lO,ﬁOO'years ago. That is like
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a heavy person on tﬁe stair, and fhe crust is gradually
récovéfing from that stfain and there is no State in the
Union which ié exempt from this second tyﬁe of what we

| mightdcall creaking stair fype of quakes. That is the
only type of quake you need‘fear in this area. The’
'periodicity is about every five to ten years. |

Now, if strain should develop, then it wouid
be showﬁ up on the seismographs, and we have many networks
of them, énd'therefore there would be an indication of any
new deQéloping strain.

If that satisfies the Chair, I will be glad
to enterfain any further questiqns.

CHAIRMAN JENSCH:‘ Well, you‘will understand that
I am not doubting your veracity, but I would like‘to ask a

" further question. |
| (Laughter.)

cﬁAIRMAN JENSCH: - Father Lynch, in any event,
the activity, the seismic acfivity in the eastern half of
the United States as you say, is similar to the creaking
stair; Thé;intensify_of that activity.ié low on the Richter'
Scéle, is it not?

THE WITNESS: (Nodding yes.)

CHAIRMAN JENSCH: You did give a figure in the

report that Consolidated Edison filed a figure I believe

below 6.5.
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THE WITNESS: Much below that.

CHAIRMAN JENSCH: You really don't anticipate
any-damagg below that figure; is that correct?

THE WITNESS: I wouldn't anticipate'a‘quake as
high ;s that; first, and I certainly anticipate no damage
whatever from any quake that would occuf in this area.

CHAIRMAN JENSCH: Thank you very much. It has
been very helpful to me to have your statement.

If any Board member haé é question, or any
party. -- fhe staff? |

MR. CONNER: No.

CHAIRMAN JENSCH: - Statg of New York?

MR. SCINTO: No.

CHAIRMAN JENSCH: . Thank you. You are excused,
Father Lynch. | M

(Witness‘e#cused.)

CHAIRMAN JENSCH: Proceed.

MR; UfTON: The next question appears on page 60
of the tranécript. "The meteorological'data I noficed were
largéiy fﬁrther presentations of that data which had been
éubmitfed for Indian Point 1, and although I fhink you
haVe‘soﬁe restraints by some meteorologists since that
time; I d§n't think there is much data on what has been
going on in Indian Point i'by’wgy of measurements which

may or may not affect at all your earlier conclusions, but
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"I just wondered whether or not you wanted to bring that

~data up to date."

In this instancé I would like to call Dr. Ben
Davidson, who has not been sworn. .We have his qualifications
also.

CHAIRMAN JENSCH: If there is no specific requesf,
the qualifications may be‘ipcorpbrated in the transcript
as if read.

(Qualifications of Ben Davidson follow.)
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EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS
BEN DAVIDSON
PROFESSOR OF METEOROLOGY
AND DIRECTOR
GEOPHYSICAL SCIENCES LABORATORY
NEW YORK UNIVERSITY

My name is Ben Davidson, My business address is New York
Univeréity, Washington Square, New York, New York, I am
presently a professor of meteorology and director of the
Geophysical Sciences Laboratory at New York University,

a position which I have held since 1965, Before that I
was an assoclate professor of meteorology at New York
University, a position which I held from 1960 through
1965,

I am a graduate of New York University having received
my A, B. degree there in Statistics in 1947, I receilved
an M, S. degree from that University in 1949 in
Meteorology and my Ph, Do in'the same field from that
Unilversity in 1959,

From 1940 to 1945 I was a weather observer and forecaster
for the U, S. Army Air Force and from 1949 to 1955, I was
a meteorologist to Supervisory Meteorologisﬁ, Chilef,
Small Scale Sectioﬁ, Atmospheric Analysis Laboratory,

Air Force Cambrldge Research Center, Massachusetts,

I was a co-organizer with H., Lettau of the Great Plans
Turbulence Field Program (1953) which was an effort
by some ten universities to observe the details of

atmospheric turbulence in the planetary boundary layer,
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I was also Director of the Micrometeorologilcal survey

_ of bhe Consollidated Edison Nuclear Power.Piant at Indian

Point for Unit #1 (1955-57) and since then I have been
active 1n experimental and theoretical studies'of valley
winds., Recent relevant work topics include the Dynamics
of Small Scale Circulation, the diffusion of polydisperse
particulate clouds, and numerlcal integration on a global
scale of a two dimensilonal diffusion—general~circu1ation-

settling velocity-railnout model.

At the present time I am the principal 1lnvestigator of
a Public Health Service Research Grant on Mathematical
Models of Urban Ailr Pollution Dynamics; This is essen-
tially an experimental and theoretical study of urban
meteorology as it affects the dispersal of multi-source

complex,

I have confributed to many technical publications in the
field of meteorology and have participated 1in many
research reports on micrometeoroiogy, turbulent

diffusion, siting of nuclear piants and local wind

observation and theory,.
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the reason for this is that those climatig elements which

532
3%' Whereupon,
_2;.}‘ BEN DAVIDSON
; o ‘
Sé' ‘was called as a witness"and, haVing beeﬁ_first dﬁly sworn,
Eé' was examined and tssfified as follows:
' 5 | | * DIRECT EXAMINATION
AXXXXX | sé.. THE WITNESS: Meteorological.dsta which waS».
‘1I, collected hsre in connection with Indian Point Unit 1 covers
e | | an_ekténsive'series of -- complefe micromefeorological |
.sg obsenvaiiohs over a period of two yeafs;
B S . ~
@@S" In thé‘original submission, we compared the
gﬁé_ _chroqologicsl results of the first year with that of the
gzs sscoﬁd &eaﬁ and found no signif;caﬁt differences. I think
;
B

are important invéompiling'diffusioﬁ climatology have a

%
b
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‘strong diurnal sdepeﬂdence. They depend really on the time

: sf sunrise and sunsef. The‘strong diurnal components

appsérs to.swsmp aﬁy year-to-year variatisn of metéorolbgical
elements. So from this point.of view, I regard the two

years of data which have been taken as complete enough to

B 8§ 3 8 8 &

' specify the diffusion ciimatology at the new plant.

I would like to bring this data up to date, but

a8
3

the data does not exist which would bring it up to date.
But I have no hesitation in saying»that the dominant

featurss of diffusion climatology at this site are known,

% 2 B W
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Atheyihave béen well studied, the characteristics appear in

the scientific literature.
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CHAIRMAN JENSCH: Any further questions?

Regulatory stafs?

MR, CONNER: ﬁooi

CHAIRMAN JENSCH: State of New York?

MR; SCINTO: No.

CHAIRMAN JENSCH: Do you have anything further of
fhis witness?

MR; UPTON: VWell, there-may be something further
on, I‘amvtaking these questions.as they come.

CHAZIRMAN JENSCH: Yes. He may be recalled if you

desire.
: You are temporarilyv excused.
(Witness tempcrarily excused.)
MR, UPTON: At pages 61 and 62 there is another
item: | |

"In Indian Point 1,it is my understand-
ing that there is a leffer 6f'Apr11-19, 1966, that
refers to some trahsaction_about 5anuary 25th at
indian Point 1 and the lettér of April.1966 indicated
some difficulty in making computation of the level
of radiation 1nvolved} It wasn't any great amount
if I understand it. Under any circumsténceé it was
below the guidelines of Part 20, but the thing that

- gave mé concern-wés that thé applicatioan in this

letter said it didn’'t understand the regulation and
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they didn‘’t know how to make the comput;tion so they
were suggesting a revisiona |
"There waé no response by the Commission
to the inquiry, and I thought it difficult to see how
well a program'can'be carried out if the regulation
ipself is not clear tb the parties, an& perhéﬁs‘thaf
might be expanded, and‘what should be done about it."

Dr. Elsenb@d willjrespon&.to that.

MR, ELSENBUD: The incident to which you refer, as
you sa&, took place in January 1966 and involvéd a low=iévél
exposuré to three men working imside the plant. The dése
they received Qas about 1 percent of the dose,permitted'under
Part 20. | N

CHAIRMAN JENSCH: What wasAthe figure?

MR. ELSENBUD: .14 rem. This involved a dose from
inhalation of dust. And the 1nconsistenc§ té which the

applicantvreferred in their letter of April 19th had to do

with the fact that in administering the maximum permissible

concentrations of dust im air for off-site populations, you are
permitted to average over a one-year period. And in the

caée of administering occupational exposure to extermal radia-

_tion, you average over a l3-week period.

In the case of dust imhalation, Part 20 isn‘t quite
cléar in'just this one respect.. And as read, probably it

requires that the dosé be computed over au40—houf.week° in
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'view ot the fact that the maximum permissible concentrations

are designed to protect a person from 50 years of»continuous
exposure; this seemed unnecessarily severe and 1nconéistént
with the mannér in which the mgkimum péréiséible concentra-
tions vere calculated in the first place.’

The purpose of this letter was simply to point this
out. Coincidentally; X underétand the ICRP has recentl& bof B
vised its language and is recom@ending that the doses be
averaged cver a 13-week period,' | |

MR. UPTON: I believe the ICRP reférrea~to is the
Knternatiohél Comnittee on Radiatiqn Protection.

MR, ELSENBUDg Yes,

CHAIRMAN JENSCH: So far that hasn't:reflécted it-
self invany of the Commission’s regulations? “

| MR, ELSENBUD: ©No. _

” "As I say, it is a minor pqint'that.doesn't affect the
dose to,which.peopié.are exposed,' It does affect the point at
which you have to turn in & rbutine report to thg Commission,
the 30-day.notice required by one of.the paragraphs in Part
20. | v | v 4

CHAIRMAﬁ,JENSCH? When was your first report made
aftei the incident?. | | | | |
MR, ELSENBUD:' Wéll, this was~~ Tﬁis repqrt was

made verbally to the Commission immediately after the incident,

as a mafter of general information, I believe within a day or
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two, 'Andvthe nature of the incident was that it would take

'saeveral weeks to fully evaluate it, becéuse the men were put

inio a8 whole body counter_to measure the dose to the lung,

. or the lung burden of these various nuclides and in order to

éompute the dose, you would have to follow them for several
weéks,

So in this respect, too, it would have been im-

practical to have turned in a complete written report within the

|| 30-day period.

CHAIRMAN JENSCH: Well, what clarification has been

‘received respectiﬁg this matetsr?

MR, ELSENBUD: None,
CHAIRMAN JENSCH: Have yocu had any oral discussions
with the staff of the Commission respecting the matter?

MR, ELSENBUD: The oral comversations I have had

‘would indicate that im order to comply with the formalities,

one would probably turm in a preliminary incomplete report

as sooh-as possible} rathexr than @ait‘mntil all of the evi-

dence is avgilableo

CHAIRMAN JENSCH: Wili,ybu undertake that procedure
for the future? B |
',MR,'ELSENBUD: I would sé recommend ih the future,
MR, CAHILL: e 1ntend to do so. B
éHAIRMAN JENSCH ; Very weu°

MR, CONNER: If the Chairman please, it is our
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understanding that part of the regulatory staff is considering

| this whole matter and discussing withvthe'safety Standards

Division this general problem in keeping with our continuing

review of the adequacy of Parf 20, .VWe certalnly wouldn® t
cons1der this a matter of any particular 51gn1ficancea

CHA IRMAN JENSCH° My inquiry would stem from the
fact that the 1icensee had dlffxculty understanding the regu«

lations and I thought the record should show fully whatthe “

difficulty was so the Commission staff could give thorough

consideration to it, because I think it is improper procedure

.Vif-the.regulations are unclear to the licensees who are ex-

pected to follow them.

X féke‘it the record is now fully complefe from‘the
licenséé“s‘point of view and he will await'action by the
Commission staff or the Commissiod respecting this matter,

Will you proceed? |

MR, UPTON: The mext questions agpear on ﬁgge 62

and 63 and are again for Dr. Da?idson° | R

- I realize there is some confusion, Mr;”Chairman,'
perhaps inherent in this calling and recalling, but the‘othér.
confusion of:trying to skip around in the transcript I thought
would be greater.. | |

'CHAIRMAN JENSCH: ‘Whatever suits your convenience.

Would Dr. Davidson return fq the stand?

Whereupon,
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| résuméd the stand and, having beeﬁ(previously duly sworn,

wasbexamined and ﬁestifie& furthef as follows:
| FURTHER DIRECT EXAMINATION

BY MR, UPTON:

Q "A’problem that élso bothered me in meteo?ology_

is the references or the computations made by the
. dispersive qualities of the atmospﬁere; What con-

,fgsion‘ﬁhere'isu" | |

That maybe should be_“diffusiono" The transcripi
says ﬁconfusionc" . |

"1 wondered are any of those calcuiafions

affécted at all by the purity of the air in the
;tmosphere. How do you figure fhis? I tﬁink the

factor is ggnerally a thousand."

A A'WQll, I'm not quite sure what the exact question is.

CHAIRMAN JENSCH: Leﬁ_me,tiy.to,staté it. Perhaps
the transcript doesn't reflect my ‘inquiry as I might have ex-
pressed it,

How do you know how wgll thinés will be diééefsed
in thé air? Does it vary according to the quality of the air?
Or aré youvalways going to get as goodd&spersion from one time
to the othéf?»

For instahce, we know smog dbes affect it., Take

" that as one end of the consideration and absolutely pure air
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iiat therother° When do you know what you are going to get,

‘_if there were something released in the air?

THE WITNESS= Well the dlspersive capacity of the

' atmosphere does vary by orders of magnltude depending on

,the spgcific tuxbulence and'temperature conditions whlch

happens to exist at the moment of the reléaﬁe,;
’-Now as a result, say, of.tvo years of obServations

we have had here, where we have observed the turbulont compo-

nents of the wind, the primary diffusion is donme by the turbu-
- lence in the natural wind; Now on a day like this with
"kstrong winds blowing over rough terrazn, you are ‘getting faxrly

1 good turbulence and therefore things wxll dxsperse more rapidly

than they would at night. say, when the‘winds die down and the
turbulence inherent im the winds is - pot as great as it is in the
daytime, |

So there is‘a large diurnal variation in the dis-
persive capacity qf the atmosphere° When you see the air full
of impurities, it is probably bécause the dispersive quality
of the atmosphere is very low and these are generally condi-
tions which go with inversions in the atmosphere°

But‘in the calculations which have been presented

~in the safety analysis, we have assumed what I comnsider to be,

in quotation marks, the worst possible set of realizable

' séquences of meteorological conditions. And we have incorporated

" in the calculations the vast range of diffusion‘coefficients
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that one may find in the atmosphere. So that although it

is true‘that the dispersive cabacity of the atmosphere varies

by'orders of'magniiude,'we have tried to take this into account

in making the computations, in computing the dilution factors,

I don°t know if this answers your'question,
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CHAIRMAN JENSCH: I don't think it does. I am trying

to find out how you arrive at a dilution factor. I understand

the turbulence effects the disbérsive qualifies of the air, énd
that Sort of thing,
THE'WITNESS: Let-mé tell you how we weni abbut““
it experimentally; which iswé goéd &ord, |
| CHAIRMAN JENSCH& Tell us what you did in the actual
conditions in the river. | |
THE WITNESS: We had é.smoke generator which we
transﬁortéd‘to,the top of a towér, and released smokevar a
pericq of an hour, meaéwhile measuring all of the turbu;ent
cbmpohents of the wind'andiphofographing the smok; fromAa
mile away at 10-second inter?als. We were able to establish
through a sequence of such invest%gations, from photdgraphingj
the dimensions of the,plﬁméahd @ofing-the time the smoke was
on the groﬁnd, &e.were able to reconstruct the concentfatiou
of our effluent, let us say, and from there we‘wére able to

go back and derive difﬂﬁsion coefficients for this set of

.metearological cdnditions, An alternate approach was to

measure the turbulence of the atmosphere under a variety of

" conditions from these tower instruments, and then compare

these with measurements made at Brookhaven,‘under identical

‘meteorological conditions, where they have a large body of

nunerical diffusion data. And 1t is thebretically at least

known how the rates of diffusion companion on the turbulence
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In this manner, we were able to go from the known

Brookhave? coefficients, known in the sense that there is a

vast body of experimental data to support these coefficients,
‘we were able to estimate wﬁat these coefficients would‘be for

.the Buchanan site,

CHAIRMAN JENSCH: What was the dilution factor you

~ used for the Buchanan site?

THE WITNESS: Well, I don't kuow it as a dilution
factor, I know it‘only in terms of diffusion coefficients}

CEAIRMAN JENSCH: What is the diffusion coefficient
you used, éhen? | |

THE WITNESS: Well, this depended on the winq speed
and the temperature gradient conditions. . Do Youlmind'if 1 am
off in the Secondrdecimél place?

'CHAIRMAN JENSCH: ' I couldn't hear you.

THE WITNESS: Do you mind if I am off in thé
secqﬁd”deeimal place, or shail I.refresh‘my mémoryf"

CHAIRMAN JENSCH: Whatéﬁer suits yodr a¢curacy is
all right with une. | |

THE WITNESS: There are three parameters 1n‘a'diffusion
'Qquafion, this is Cz, Cy, and n. We fﬁund-that y vafied

between .2 and .5, depending on whether you had unstable

temperature gradients or stable temperature gradients 1n the

atmosphere., We found that Cy varied from about .6 to about .4,
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ﬂ,{ff and we found that Cy varied from perhaps about ,05 to about
e, .40,ﬁdepending again_on the vertical stability of the atmééphere;
_§ ?- .Thesé numbers were-ﬁ#ed in the cqmputafion of the dilution
' i ' factor, | |
50 T CHAIRMAN JENSCH: Have you ever'heard of a dilutiqn
] faétﬁr sémetimes qonsideréd frog a reactor plant of, say, a
~ 7  - thoﬁsand?v~ﬁave ybu avér heard that'terminology?
8a}3 ,: ~ THE WXTNESSf Well, I have‘heafd the terminology,
g || but it is_looée terﬁindlogy, ?bu have to specify the distance
10 at which you are computing it before it means anything.
if; | ..T CﬁAKRMAN JENSCH: VYBs; You have heard it. Héw
12 || - would you apply it tq,fhe Buchanan site?
L 13 THE WITNESS: Well, I don't use that term, I think
14 that is 1oose't£1k. Are you asking mé how I would compare
15 »theféisbersive characteristics of Buchanan with qfher Qites?
6 | . __czmgmm: JENSCH: No. I am interested in the
17 ’ procedure for determining a’dilutiun'factof which is sometimes
18 || used; I have seen iﬁ for some reactor proceeding of.one
19 thousand. I wonderéd if you ¢an.a1ways use this one thousand
20 like a postage stamp, or dO-ydu have to know somethihg about
21 | the purity Qf the aif and come back to these coefficients?
’ 22 | THE WITNESS: Yes, you have to know gomething about
23 |  the wind spesd and temperature structure. A thousand, by
24 itséif, really means hothing;
25 ,; CHAIRMAN JENSCH: I am very happy to hear you say
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that. I,will'use that as a qﬁofation;“'

THE WITNESS: One'mightfbe willing to say if one
ba@-aﬁ<elevated stack that the_minimﬁﬁ qildtiOn mighg be;
byhfhe fime the'sbobn_struék'the'ground,Amighf be on the order
of 103_° But you.have to specifyvdistancé; becausélthe7'
farfher out you go, the greater the dilutiong |

- CHAYRMAN JENSCH: You méntidnéaf;ﬁelsrqokhAveﬁ :

Réport on meteorology. Are you,familiar wi€h the Brookhaven

i‘study that shows plumes from a stabk,of 250 fegt'invheight

and -- abput that -- and its smoke is'going thfee different

" directions from the same stack at the samé‘time; at the same
.hqur. Where do you pick dut the-coefficient for thé metero-

logical conditions from such data?

THE WITNESS: Welx,'x think they wore very fortémate
to'have‘a camera available at the time fhis haépened. |

(Lgughter.) | |

CHAIEMAN JENSCﬁ: Or uﬁfo;tunate for the,mete?blpgists,
perhaps. - | | |

THE WITNESS: Well, fortunate to teach pedple how

. tricky the atmosphere may be. But at this site, we ourselves

' haﬁe,found, for examﬁle, that the frequency of north-northeast

winds deéreases. markedly With,height; so that altﬁough-ypu

imayyfind'in certain seasons a frequency of 20-pegcent‘at 70
~ feet above the river, &ou will find this frequency bas de-

1.cfeased to perhaps 5 percent at the top of the tower. This
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is because there is a local wind system in this area, and .

'Athis local winGISystem is essentially a valley wind system,

where at night you will have down-valley flow, and in the
daytime up-valley flow, |

Now, the height of this system depends on the heights

of the ridge lines, which in this éase is about 806 meters --

800 feet, excuse me -~ to the west of us. And it also depends
on the strength of the prevailing flow, that is, the flow

above the mountains., So you will find on some nights, when

- the valléy wind is blowing, it is only 100 feet high, and on

other nights it is 400 feet high,',ﬂbove the valley wind you
canAhave, well, whatever wind direction you}have prevailing, the'

largest scale wind flow., And so. that if we had wanted to,

I am sure weAqodld‘have found many instances at Buchanan where .

you'can gét differences of perhaps 20 degrees in the flpw'

~ below 200 feet, say, and above 200 feet. But these are

things which you get.

CHAIRMAN JENSCH: This is a Qery'interesting geport
on,weather conditions as you have observed them. I am trying
to find out how you find a féctor for dilution that:yoﬁAcan X
use in the consideration of‘the operations bfvthé Buchanan
plaﬁts? Do you know how to figure a dilutiqn factor of one
thousand which I mentioned? How do you do that?

' THE WITNESS: Well, you would go into Sutton's

-Formula°
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CHAIRMAN'JENSCH:' You meén even in a high valley
situafion 1ike Bﬁchanén? ‘I thought Sutton’é Formﬁlﬁ was
applicable solely'to fiat~terrain,qr more applicable to flat
terraiﬁ. | | |

‘ THE WKTNESS: Well, but if you adjust thelcoefficients
so that £hey reflect the émount of turbulence in'the'air due'
to the'v#lley‘itself; then'I tﬁink it iz safe to use Sutton,
Andﬂtpis is why we deV&ted two years_to finding_out what'cy
andCz and. "n" were in this regioi, But knowing these
coefficients, it is siﬁply 2 over the wind speed times "pi",
fimeé Uvbaf -- all ofAthat is inrthe.denominator; times "e"

to the minus -- also in the denominatof, %" to the 2 minus

. "n" power, and this is multiplied by an exponential factor

which along the center line of the cloud is zero, is one.

So we don't have to worry about that.
' CHAIRMAN JENSCH: You mean all you have said, we

don't pay any attention to it? VWhat is it you Say we don't

2 pay any attention to? What is it you want to exclude?

THE WITNESS: The exponential, Let us just take
the,dilutioﬁ is edﬁal fb ohe over ''pi'" times Cy times Cz,
ail of that being in thé denominator, times "x" to . the "x"
minus 2 power; |

CHAIRMAN JENSCH: Will you get 1,000 1f you go through

all of that?

- THE WITNESS: It depends on the value of "x".
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If you made "x" 10 kilometers, you would get 10,000,
CHAIRMAN JENQCH: Well, the reasop I am bothering
youé Dr. Davidson; I appreciate your help, really, because
in many of,these’reaétor cases, I have seen this dilutién
factor of 1,000, It seemingly applied like a postage stamp .

for any kind of a consideration. As I understand your state-

| ment, you wouldn’t get a thousand unless you had variable

weather conditions, which can’'t be really forecast with any

certainty. Is that correct?

THE WITNESS: I say it is ag incomplete statement.
The dilution factor, if I was sitting on‘top'of the source,
would not be 1,000, It would be one., If I were some distance
downwind, it might be 1,000,
| CHAIRMAN JENSCH: And it might not?.
THE WITNESS;‘ It might not, depending.on how far
dowpwind I am.A |

MR. HALL: Do you want to. take it to at least the

‘low population zone or the boundary zone, or something of

that type?
THE WITNESS: For this area, yes, thaf is in the

report .
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_MR. CONNER: If the Board please, while they
are iooking up this dafa,‘would it be of assistance to you

to  hear from Mr. Spickler, our witness in this area, as to

just:what the staff looks at when it determines whether or

" not a certain dilution factor can be empléoyed at a given.

reactor site? .
 CHAIRMAN JENSCH: Yes, after Dr. .Davidson has .

finished; I am afraid we are in the middle of a formula

"and I don't want tovlosevit.

- MR. UPTON: This subject, if that is what one

-calls it, is discussed, Mp. Chairman,:on page 12-42 of

Exhibit B, Volume 2, Part B.
CHAIRMAN JENSCH: Thank you.

THE WITNESS: . The two-hour dose, which I think

'is really the worst meteorological, which assumes the worst

diffusion and meteorological conditions which are reaéonable
to expect, the dilution is 9.5 times N7%, at 100 meters
distance. -And at 10,000 meters, it is 2.1 times NT°,

" MR. UPTON: Mr. Chairman, may I ask a clarifying

question? Is what the Chairman is trying to find out from-

" Dr. Davidson the dilution factor of Indian Point?

CHAIRMAN JENSCH: Yes.
' MR. UPTON: Is Dr. Davidson saying that that is
not a correct phrase to use about the meteorological

conditions?




L | MR. HALL: It is an incomplete sentence.

29

THE WITNESS: Yes. the dilution_factors will

vary from hour to hour. In the thirty-day dose, the dilution

&3

& factor was approximately one-ninth, at 400 meters, as the

one assumed for the two-hour incident, because we assumed
a different set of heteorological conditions to exist for
the thirty days after the acéident than exisfed for the
first two hours or the first 22 hours after the accident;
So thése thingsbare highly variable.

But in an accident like this, which detends
really on'fhe integration of two or three days of weather
which is contiﬁually changing, we gét some mean factors.
But again the'diiution factor should always~specify the

'meteorological conditions, the wind wpeed, and the distance
from the source. -

‘CHAIRMAN JENSCH; I have no further questions.

Have you complefed_your presentation of this
witness? | |

~ MR. UPTON: On this particular question in the
tranécript,xygs,A§ir., |
' 'CHAIRMAN_JENSCH: Does’anybne have any questions
of the witness on this? |
MR. CONNER: If the Board please, i think it

might‘be well at this point if we were permitted to, due to

s r ERE

your,questibn‘ahd.the'fact that you indicated you might
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quote Professor Davidson in later cases, I feel it would

be highly desirable for us to clarify this point now.

'
L

CHAIRMAN JENSCH: 1Is there any objection?
(No response.)

CHAIRMAN JENSCH: Hearing no objection, will you

proceed?

MR. SPICKLER: I am afraid the 1000 dilution

~ factor you mentioned is largely our fault. We come up

with @ term in developing a routine release limit for a

nuclear plant based on average meteorological considerations -

and coming up with an average dilution factor between the

- plant stack and the site boundary. And we generally'in

specifications for nuclear plants specify some.dilution"
factor and in some caseé.it has been 1000. 'Generally it is
a good deal higher than that.
| ‘Would thisAe#plain what your thought is on this;
Mr. Chgirman? | ’E | | | |
CHAIRMAN JENSCH; I think I uhderstand»Whatgyou

have done. I wonder if Dr. Davidson's comment isn't

.applicable?,

Do you have anything further to add?

MR. SPICKLER: On another point that you mentioned:

‘earlier in the questioning of Dr. Davidson, concerning the -

effect of air quality on the dispersive qualities of the

air, it is our feeling that the quality of the air does not
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affect the dispersiyé capabilities of the air.

Iodine, which may be released fme’a contain-
ment bgilding-in'aﬁ accidént;may absorb airborhe pafticuigte
mattér, fo;fexample,vbut thé.material thaf.would bé airborﬁe
wouid'act essentially as a gas; and>y6u.wdu1d-have ﬂotchange
in the diffusion that you ultimately get. |

CHAIRMAN JENSCH: Wouldn't it affect'thé'extent
6f the éxposufe?' | |

MR. SPICKLER: No, it would not.

CHAIRMAN JENSCH: The distance of the exposure
from the éite? |

MR. SPICKLER: No, it would not, because the

particular matter would essentially act as a gaswould, so

there would be no change in the relative cbncentratiOn,'v

for example, as you moved away from the source.

CHAIRMAN JENSCH: Let me ask you this: Is your

' statement consistent with Gifford's view from Oak Ridge?

MR. SPICKLER: Yes, it is. We have talked with
Dr. Gifford concerning this. Perhaps Dr. Davidson would.
like to comment on this.

THE WITNESS: Well, I couldn't tell whether your

‘question came from the ultimate scientific.sophisticate}org

whether you meant something else;
CHAIRMAN JENSCH: Try'it either way.

THE WITNESS: It is péssible_when you have -a




71D vk om o) i A Tt

3NN B

LYo 8

PRIl el 8, ALY H gy Wit 05 & Ty v s tead K Mt pe ] Aot £

14 i

58

84

o

.

21

24

e Ve o i 14 PT84 PP AN 10 T 2 P P, 0 0,3 T B o R T AR R -l 2 e £

1ty Ly o

jons 552

polluted layer in the atmosphere, that because the top

of this layer would act as a rédiating surface, so you get

coolihg above and‘aevelopment of some sort of elevated
ipver;ion, dué'to this polluted layér,.it is possible you
are déaling héfe‘witﬁ an unlihear process, hémely aif
'polluFiong diffusing conditions are'pqor, yourget a
simul;tidniéf»aerosols at some levél, which act as
radiatérs, with change in temperaturé structure 5f'the
atmosphéré, whichvwould_be a cyclical process.

Now actually this is a good scientific problem
to work on. Some‘of my students are working én it in New
York,'where we unfortunately do have smoke pails-and tops
of air:flow lajers. But that‘is a very sophisticated
question. | |

‘ ‘CHAIRMAN?JENSCH: wéll, it ‘was iﬁténded to .be.

(Laughtef;) ' |

CHAIRMAN_JENSCH: And youhthink it ié still in
the précess of béing resolved?

‘ THE WITNESS: Yes, I do.

MR. SPICKLER: Might I add that the conditions

ﬁhat'might result from the brdéess that Dr. Davidson just .

deséribed, the meteorology would be no worse -than the

meteorological paramaters that we used in the accident

calculations.

THE WITNESS: I believe that to be so, yes.
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CHAIRHAN JE&SCH{' Have both qf you gedtlemen
finiéhea? |
If aoo will you procesdg please?
| (Witness Davidson axcused)
MR, UPTON: 'Mrd.Chairmang that question on
pagef62 andg pagé~63 actually,conaigta of fdur pafagraphs
and I didn“t read the other three paragraphs, They |
seem’ to me ali to relate to tha same basic question
abouﬁ methrozogyo ‘
CHAIRMAN JENSCH: That is correct.
MR, UPTON: So I think I will proceed from that.
On pages 63 and 64 there is another question I believe
which is aimilar to the omne th@ Chairman asked earliero

TAS. I eayg some-of thegse ~-- I don’t say jumpy phrasesg

' but there is a atatement 1n the submittal by the

applicant to this effact0 it is on page 6 of I think
Section 107 of the application to this effactslvTheré are
no geologic faults of magnitude oxtending through the
site or close to it.' It is that old word magnitude.

Are the famlta insignificant, immaterial? What

measures the magnitude? Are there faults mkat axre sﬁaathing

. that aren“t of magnitude but still are probiems? I

don’t know."
I bolieve iB essence Father Lynch answered

that question.
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CHAIRMAN,JENSCH% z believe aag yeea

MR, UPTON: The same .may be true of the next

paragiaph, which agks how long i&;aﬁgmail fault'and 80

CHAIRMAN JENSCH: Correct.

MR, UPTON; "There'ie-also a atatemebtg tphe

~ fact that there are ncw intenﬂely jointed rocka show

that any 5uch streaaaa thaﬁ may have baen in the area

jhave“bean disaipatedé .Additiomal stre@sasaao&m°t

accﬁmuiate ir:a rock fofmatiOn aa‘jointed as this one,’* -

y That is'a guotation of ome of our statem@ntao'
| “What ia the aupporting data for that condlusiom?“
CHAEREAN JENSCH  What are ths aupporming ﬁata
X think nay have escaped reproduction in the traﬂﬁcript,c
ERO‘UPTON: ,Thank youy, I was sgrevthat was
thq'cases- “ - -

&j'l think-Fath&r Lynch cam~pr0bab1y respond to

: this questiono

CHAIRHAN JENSCH: As far as I am cbﬁgérnedgf.

hefhaa'answared that questibn to'ﬁyﬁsatigfécti°” uniess

' SOmebody alse desires to press it further.

Hearing on such request, w111 you proceea? '
MR, UPTON: I am on my way to borxc acid

]

poison nowc A ’ ‘
CHAIRMAN gams@g VYery good.




MR, UPTON: On page 64: "As I recall the

applicatiohy you are planning to use boric acid poison

§Sipart'of the shutdown equipment, Will the

- absorbing material depend on the fuel elements  in
 'any‘respect? ‘Do you know? So that they would be later

'removed rapidly as the resulti of_the changes in the

aciéity'px}any of tﬁg gharacteristics of the cbbiant?“

Mropﬂeckjord wiii réspond to that quéstion;

. MR. BECKJORD: Mru'ChairmanJ~wou1d‘you»phrase that -
queéfiqn again? | |
CHAIRMAN JENSCH: Yesof If I may suggest,

perhaps'if yéﬁ gentliemon who are going to.respond'to
the several inqu;fies'set forth in the two”transcriptsb
in reference to the pré—heafing cqnferencesg that will-
be sufficiéntAperhaps for the answers to be givgﬁ'rather
'ﬁh;n being rearead_at‘this time.

What I had in ﬁind was this boric acid situation
cdmes up agaiﬁ and:I really wanted to know ﬁhether the 

boric acid is going to have a plate¥out probiem, as, as

boric acid alome, or, b, with thiosuliphate in it.

Can you discuss it from that point"bf view?
. MR, BECKJORD: First of allvaro Chairman,

in normal operation there is no mixture of boric acid

‘and thiosulphate.

CHAIRMAN JENSCH: That is correct.
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MR. BECKJORD~ This could only occur ‘in

an accident situationc

CHAIRMAN JENSCH ?hat 15 correct

MR BECKJORD° The thlosulphate would have

- no effect on the . strength of the boric aczd in regard

to shitdown after the aecidant occurrede

CHAIRMAN JENSCH What data do you have in that

'regard? Have you experimented with a mixture of

‘thiosulphate and boric acxd“

MR, BECKJORD I will ask Mra McAdoo to answer
tﬁat; | o |
MR MC AD00° .We'coeeidefed thebposeibility of -
interaction between borlc acid and sodium thiosulphate |
under this post—accident condifion;.'We referred the
question to our chemicaltdevelopmenf.group for their

consideration and in addition I had some of my own

) people do some 1nvestigation of the 11terature,

Both groups or both partxes came back with the -

.same reeponeeg namely, that there is nothlng inherent in

the chemlstry of these solutions such that either would

affect the chemical property of the other were they

‘.mixed°

We have done no specific experiments to verify

this, but in their opinion there was no need for such

experiments.
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radiation under MCA conditions wouldn't be a factor?
MR, MC ADOO: No; sir.

CHAIRMAN JENSCH: Tk you:very much,
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MR. UPTON°v‘In‘V01ume.KI of”the tranScripf, page 88“”“

,'is a question which I believe ‘has been already anqwered by Mr.,
fCrawford ‘on what the ACRS letter and the applicant and the
: staff meant about operatlon not being planned above 960 megao

- watts electric.

CHAIRMAN JENSCH' 1 believe, uniess Dr., Hall ﬁas
something further on that it has been answered |

MR, HALL: Yés.:v

MR UPTON:  The next question is on page 90 which I

think may also have been answered which talks about the

. moderator-temperature and void coefficients -

' CHAIRMAN JENSCH: Dr. Hall indicates to me that

question has been answered.

‘MR, UPTON: All right. 05 the same paée, theré
is a discussion of in-service inspectlon, which I believe has
also been answered - |
CHATRMAN JENSCH: Dr. Hall indicates 1t has ﬁeep
answered. | |
“ 'ﬁR; UPTON: . The next reférence is t6 geﬁting fhé :
ACRS iettef of.November 1965,'Wh1ch:has n’ow‘beenvlfu'rnish:edo
CHAERMAN JENSCH: Yes, |
- MR, UPTON? .I beliéVe:thé next questioﬁ wﬁiéh was
asked by Dr;¢Geyef, an&iwhich’éppears on page 96, in_whiCh pr.
Geyer wanted a description of anchor bolts or whether the welds

would be consﬂdered welds in the sense that they would be
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- pressurized. We did give him a reference. Is that sufficient?

'MR. GEYER: Yes, and we discussed it this morning,
also. |

~ MR, UPTON:‘vA117right; Also, the next part about which

1 you aré_not cléar, as to just how the angles are put on and .

so forth., Is that all right?
CHAIRMAN JENSCH: For the record, the answer is yes.

MR. UPTON: The next again deals with positive

| temperéture coefficients of reactivity, in which the questibn

is: 'Ié fhere any new thinking on this, any additional informa-

: tion, thch'l’presume has also been answered.
4 § »

‘CQAERMAN JENSCE: 1 so understand.

. MR, UPTON: The héxt‘one appears not to have been.
answered. The}bottom of page 97. You would preferkl not read
it, vight? | |
| CHAIRMAN JENSCH: Well, except insof#r as yog-neé& fo,
to state tﬁe question. |

MR, UPTON: All right. The questioh is -- I suppoée

- this 1s really a question for the AZC staff,

cﬁAIRMAN,JENSCH: Propound it to the staff then.

MR, UPTON& In theAStaff-AnalySis, you say the design

» criteria for'the-fuel tubes is that the'internal'gas pressure__

will bé less than the nominal external pressﬁre. What do you
mean bﬁ'the‘word "nominal" in that connection?

Mﬁn GEYER: We discussed that this morning.
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MR, CONNER: Does the Board wish any additional
informétion from the staff on that point?
MR. GEYER: In the case of the maximum credible acci-
dent, what happens to the fuel tubes?

MR, CASE: Well, depending on what assumption one

makes --

MR, GEYER: Some assumption must have been made,
MR, CASE: Yes, in the course of a maximum credible
accident, in some cases parts of the fuel elements are uncovered,

and in these cases, it is reasonable to presume that there may

.be cracks in the cladding due to the>pressurization, and some

gases in the cladding gaps may be released. However, the

assumptioné-that we have made in assessing the potential conse-
quenées of_this~accident are a.release of the fission products
£rom 100 peréent of-the ¢ore, namely, 100 pefcent of the noble
gas, 56 pefcent’of'thé iodineé, and 1 percent of the solids.

So our assumptions are muéh more conéervative iﬁ assessing

the potential consequences than one could reasonsble expect

if the safety system does function under these copﬁitions.

MR. HALL: May I suggest that, in essence, is it not

. a paft of your aséumptions that the fuel elements do fail

and you are not really concerned with the detailed mechanism by
which they may fail?
MR. CASE: That is correct.

" CHAIRMAN JENSCH: Will you proceed, appiicant?A
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MR. UPTON: The next question i -- there is a

reference to a number of manually operéted valves or connections

to the containment vessel, Just how many valves are there in

‘that category, and how many are normally Standing in safety

- position, and how many must be operated 1h case of an

accident? I will ask Mr. McAdoo to answer that question.
MR, McADOO: I would call the Board’s attention to

Table 19-E in the first supplement, which summarizes the

various categories of penetrations and identifies those in

each group; giving the type of isolation'valving omployed. To
give a specific answer to the question from that table, it

can be derived that there are six ﬁanual valves in the Class 3

_penetrations, 12 manual valves in the Claas 4 penatrations,

and oﬁe manual valve in the Class 6 penetrations. Where manual
valveé are identified as fulfilling in part the isolation
function attribﬁted to that penetration, there is no urgent
raquirement to close the manual valve. Generally, this applies
where am automatic valve is tripped which would perform the
isolation function itself, or wbere that pipe conmects-to a

closed system, or where that line is normally filled with

.'water and is therefore not regarded as an_immediéte poténtial

leakage source.. Among those 19 valves which I listed, only

- one nBrmally exists in the safety'positioh, that is, exists in

a closed position during plant operation, that being the one

in the fuel transfer tube.
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3 MR, GEYER° Do I understand your answer to imply
that the plant can be put in a safe condition 1n case 0f acci—
dent without someone actually going to these valves to operate
them?

MR McADOO That is correct.' The function of the
manual valves is one of surveillance, and the operator would,
in due course, procead to check the status of these valves at
some later time, there being ample time available to ‘take care
of this-before a potential 1eakage gource could developg

MR, GEYER: Thank you.
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MR, UPTON: Mr. Chairman, there are three other:

questigns on page 98 which i believé havé‘been answered,

| CHAIRMAN JENSCH:F That éppears to be the qasé. You
may proceedo

MR, UPTON: That also seems to be true of the three

questions on page 99, thé phrase "negligible out-leakage,"
which has been discussed, in-sérvice inspection, That a1s§
seems to be true of the gquestion on page 160 about the func-
tioh of thexUnited States Tésting Service,

CHAIRMAN JENSCH: That is correct. That has been

- answered,

MR, U?TON: On page 101, I believe the effect of

sodium thiosulphate has also been discussed,

CHAIRMAN JENSCH: That is correct. It has been
answered,

MR, UPTON: Water logging on the same page has been

~answered.,

CHAIRMAN JENSCH: Correct.
MR, UPTON : Page_lOZ, the efficienéy of the filters,
that has been answered; | |
CHAiRMAN JENSCH: Correct,
‘MR;'UPTON: The‘question on solid burnab1e'po1son§
on the»sﬁme.page I believe has been answered.
) CHAIRMAN JENSCH: Dr. Hall indicates that is éorrect°

MR, UPTON: I'm not sure, Mr. Chairman, about the
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next question at the bottom of page 105 and the top of page

106, I believe in'avgeneral wey 1tkhas been answered by some of

the ge@eral discussion, but I wouid like to.know'what the

Board thinks about‘that,

CHAIRMAN JENSCH: That has been answered for the

MR, UPTON: I believe that was in response to a

| State ef New York question that'that‘answer'wes given,

| CHAIRMAN JENSCH: Very well.

MR, UPTON: wTh_a.t is the last question I have on the

~ 1list, Mr. Chairman.

CHATRMAN JENSCH: ALl right.

Dees>any perty’have any additional evidence to adduce? |
MR, ceNNER: No, sir. |

CHAIRMAN JENSCH:  State of New York?

MR, SCINTO: Mr. Chairman, we have some witnesses

~who have not yet been examined by the Board or the Staff

CHAIRMAN JENSCH: W111 the partxes indicate their

wishes--

will you identify the witnesses for the record? |

MR, SCINTO°' Mr. Jom . D, Anderson Deputy Director

of the New York State Office of Atomic and Space Developm:nt

t
and ﬁ;. Sherwood Davies New York State Health Depavtment

CHA IRMAN JENSCH: Applicant?

- MR, UPTON:"I heVe no cross-examination ~of the
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"Statevof New York witnesses.,

CHAIRMAN JENSCH: Regulatory staff?
MR. CONNER: That position is the same with us.

CHAXRMAN JENSCHE‘»The presentations that have been

?ymade by the parties so far in the proceeding have obviated

questions that might otherwise have been directed to these

2 two witnesses and we thank you for their availability, but

the Board does not have any questions of those witnessés,
| | MR, SCINTQ: Thank you, Mr. Chairman,

CHAIRMAN JENSCH: Does that conclude the presenta-
tion oé evidence in this proceeding? |

By the applicant?

MR,‘UPTON: Yes, it does,

CHAIRMAN JENSCH: Regﬁlatofy staff?

MR, CQNNER:_ Yes, sir.

CHAIRMAN JENSCH: State of New York?

MR, SCINTO: Yes, sir.

 CHATRMAN JENSCH: Ave @e ready to proceed to a

cbnsidération‘of closing matters, first tramscript corrections,

é'second, the submission of proposed findings and conclusions?

MR, UPTONQ Speaking for the applicapf, we will be -
ready ?6 sﬁbmit tranScript.correctioné next Wednesday, whic
I believe is the lefo | |
| ' CHAIRMAN JENSCH : Stafg?

MR, CONNER: That date would be agreeable with us.
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CHAIRMAN JENSCH: State of New Yorlk?

MR, SCINTO: We would be agreeable?

CHAIRMAN JENSCH: September'ZISt‘is the date on or
béfore’which the parties m&& submit proposals for correctioné
of the transcriptf if no objections are received by'the‘BoardA
from the paities‘objebting to the proﬁosed transcript correc-
tionslby the other parties, it wili be assumed on September
23rd thaéino party has any objecﬁions fo the propoéals for
corrections by respectively the ofher paity‘and"it_ will be
considered closed for consideration of proposed corrections
of the transcript by Septémber 23rd, 19660,‘ |

' Tﬁe Board may have sdm§ proposa1s for'éorréction
of the transétipt and if so'they will endeavor to submit them
by Septémber 23rd, in whiqh eveétxthe parties_ﬁay comment or -
object to the broposals‘by the Board by Septembe§ 24th, 1966,
And if no proposals for cdﬁrecéion-;re sﬁbﬁitteé by the Board,
the Boa?d will_proceed to a considerétion of thdse-prqposals
submitted by‘the parties.

That X believe,disbdsés~of'the‘¢onsidération of.
proposéis for'correction of the traﬁécriptov |

I think the Staff at the outset iqdiéated tnat
prbpqsed findihgs might beAconsidered-at this time, at the ..
close of the presentation of evidenceol,ls thefe Any further
report from the Staff in that regard? |

MR, CONNER: If youf Honox please, the Staff has
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proposed findings whi@h.x expect I will be able to file by

- mailing them tomorrowa We have also examined proposed find-

‘ings by the applicant which vary from ours in-only relatively

unimportant detail, And we beiieve we can have our proposed:

~ findings in the mail to the Board tomorrow, It is really a

question of reproduction,
CHAIRMAN JENSCH: May I inquire if this is a feasible
procedure, that the appllcant and the Staff confer and resolve

the various answers between the two proposals for findings

- and conclusions, S0 thatvthe Board will receive something

s
A

that dbes feflect.possiblyva Jjoint presemtation? Is that

, Iikely‘to be feaBible?u

MR, UPTON: Mro Chairman, we have our proposed
findxngs and conclusions ready to submit now and we would
really like to do that. May 1 explain a little more?

We are bésing our_proposed findings and conclusions

on the findingé and conclusiohs that were adopted by the

- regulatory board in the Rochester Gas and Electriccase. We

have had a somewhat écademic but nonetheless élight differ-
ence of opiunion with the‘Statf from‘tiﬁe to time as to jﬁst
how long.our proposed findings and_conclusionsidught to be,
And Whiie the differénces;betweéh-our'positions_is not —m

does not.by any means address to one of substance, we would

| pfefer‘to_submit our proposed findings and conclusions in the

form which we feel is preferable,
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CHAIRMAN JENSCH: Will you proceed to do so.
MRO UPTON:- Thank”ycu, sir,

I‘have them in 3"originals, as required by the

: Commission’s rules and they havevalready'been,distributed to

the partzeso

CHAIRMAN JENSCH: Very well.
f’ We are.recelving from you thénlthese three
copies%of brqposed fiédings and.COnclusionsuy
| MR, UPTON: Nr. Chaivman, if I méy say so, the
préposéd findihgs énd cénclusioﬁs afe.up;to-date in&the sense.
thai they do 1nc1ude referencel to the eveats of todayo:

. CHAIRMAN JENSCH: I complement you on your predic-

I

: ticn-dg‘metebfological,condltioms for the caseo"

(Lauwhteru)‘
"ﬂAIRMﬁN JEESCE' The.Board had contemplated stay—
lng here in this area for a period ‘of time at least to give

consideration to the proposals for fxndings and fact and

conclusions of. law,f We wonder 1£ there 15 any way of re- .

ceiving a copy of the Staff proposals by tamorrow mornmag? .

MR, CONNER: 1e the Board please, I believe we can

probably work this out We got the name of 2 public steno-
: grapher at a business college 1n Peekakill but unfortunatelyv

we were unable to contact them, Eowever,,Mr Weiskopf has

to stay 1n town tomorrow on other business so I believe we

can. arrange for reproduction and Mr . Weiskopf cculd deliver
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these_to the Board Qherever the Board is staying tomorrow;

and wé would sefve'copies on the other partiés byAmail, if
that is agreeable to the State of New York and to the

applicant.

L’
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CHAIRMAN JENSCH: 1Is thaf agreeable to the
applicant?

MR. UPTON: Yes, it is..

MR. SCINTO: That is agreeable,

CHAIRMAN JENSCH: IWOuld you put a figure on tﬁat
time . tomorrow foridelivery? | | |

MR. CONNER: Well, if I knew that I could obtain
the services of the public stenographer, I:think-I could
tell you. But not haVing been aBle to contact them on the -
telephone, I have a little nervousness about a definiﬁe
commitment.‘ Howéver, we will make every effqrt to have
'themavailable by noon.

CHAiRMAN JENSCH? Can you indicate generally at
this fime, wherein is there some difference between the
staff and the appliégnt?

| MR. CONNEB: As ‘Mr. Upton pointed out, there are
no differences of substance whatsoever. However, the
regulatory staff continues to séek the most expeditious
way of making proposed findings of fact and there are.
certain~things'we feel are UnneCessary and one paragraph
in pafticular we feel should be put in, which is wholly
rocedural.

CHAIRMAN JENSCH: Can you.state what thét is?

Can you read thét to the reporter?

MR. CONNER: We feel that the proposed findings
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should contain the following language: "Theiapplication

and the procedures thereon comply with the requirements

of the Act and the Commission's regulations. There are

no unresolved safety questions pertinent to the issuance

-of a provisional construction permit. There are no
- controverted matters of fact or law between the parties.

- to the proceeﬁing."

The essense of that is contained in the appiicant's

prdpbsed findings. Nevertheless, we feel that that specific

-provision should be incorporated in line With_the,Commission‘s

sféte@eht of policies for the éonduqt of;thgsé‘pfpceéqings{
CHAIRMAN'JENSCH} Tﬁg appiicanf ,ppcposed "The a
appliéaﬁt has pfoboéed and fheré‘will bé‘éonductéd a vesearch
andvdgvélopment prégram‘fb reééi&e:tﬁe,safety-quéétioné;"
if any, with,respect‘to'fhésé.featuresvﬁhichfrequife
rééeapch‘and development{ﬁi! |
I fake it"your_éxgressipn is not cdntréry?
MR. CONNER; ‘No, sir. Weimade the éamé ul%imate

findings in our proposed fihdings on. that point aS;the

‘applicant. Ours are only related to the procedural status

of the case at this point. Specifically, théfé are no
differenées between the staff and the applicant as-to the.
approach to that particulaf R8lD.pngram;-or of anything

that:haS'béen said thus far. So I Go not relate the'paraé

Agraph you read to the one I read.
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CHAIRMAﬁ JENSCH: Does the paragraph you read
express the thought you'have just indicated?

MR. CONNER: Yes, sir. Read in conjunction with
our other findings, which of course include the one you
justhreferred to,namely that they will conduct the necessary
developmental program to provide the neceséaby information.

CHAIRMAN JENSCH: Would you indicate what other
differenées you have, if they ‘ére not too extensive?

| MR. CONNER: The other differences are dnly ones
of degree and relatively ﬁinor points. We, too, of course,
folléwed the format the Commission approved; namely the
Board's decision in the Rochester case, which»the Commission
adopfed of course by under the Commission's rﬁles not,taking
specific action. So there is alﬁost no differences.

CHAIRMAN JENSCH: Well, let us aécept‘your
preséntation in part by virtue of your statément here for
the reporter and we will receive the transcript from thé
reporter the first thing in the morning. That is, 8:00
ofclock,

MR. CONNER: If the Board please, a simple

solution occurs to me. I can correct our proposed findings

and give them to the reporter to reproduce at the end of
the transcript, so they will be available to you - in the

transcript tomorrow morning.

CHAIRMAN JENSCH: Is there any objection by the
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appliéant to the:addition to the transcript by this
propoéal?

MR. UPTON: NOt at all, sir.

CHAIRMAN JENSCH: State of New York?

MR. SCINTO: No, sir. |

CHAIRMAN JENSCH: Let us proceed on that basis.

MR. CONNER: This solves my problem about a
public stenographer.

CHAIRMAN JENSCH: Knowing the contract rateévfor
the repérting services, I know there will be no objection
by the repéfter. Let us proceed on that basis,“then?

Is there any other matter that can be considered
at this hearing?

'MR. UPTON: Mr, Chairman,AI would like to file,
in accordance with the Commission's rules, a motion for

expedited effectiveness of the initial decision, which I

- have here in three signed originals, as required.

CHATRMAN JENSCH: The Board will recei&e'yéur
submittal for that purpose.

Do your proposed findings refiect the motion
that you are now servingf

MR. UPTON: They do, yes, sir.

CHAIR MAN,JENSCH: Very wéli. We are now
receiving the motion to which you'médé reference, and it

will be considered in connection with your proposed findings
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| £ . ang conélusions.
-25" | 'In addition, such a motion will be filed with
| 3>§ _the"Seéretary of the Commiésion, 5o the formal record will'_
. @,é reflect yoﬁr' motiun in that regard.
o 5? -__ “ Is that correct?
5? ‘i MR. UPTON: And I assume tﬁefe is no objection
7 E' by either of the other two parties to tﬁe ehtertainiﬁg of
_3? this_motion.> |
'§ , CHAIRMAN JENSCH: I was going o get to that.
g0 i But yoﬁ will suppleméﬁt the formal record of . the Cqmmiésioﬁ-
8 K with additional copies for the Secretary's filés, will yau?
52 | MR. UPTON: Yes, sir.

'CHAIRMAN JENSCH: 1Is there objection to this
'motion? | |

MR. CONNER:,-Staff‘Qonsents to the motion.

cﬁA:RMAN JENSCH: State of New York?

MR. SCINTO: The State has no objection.

end37
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CHAIRMAN JENSCH: is there any other matter
that can be considered at this hearxng? :

D es the Applicant have anything further, either
by way of motions& submittals or evidence in this
proceeding?

MR, UPTON° N09 sir,

CHAIRMRN JENSCH: The Regulatory Staff?
MR, CONNER: Nothingo

CHATRMAN JENSCH: State of Nev York?

MR ,SCINTO: I would -like to add that if

'we have any changes to the proposed‘findings submitted

by the other parties to éubm;tg we will endeavor to
do that by.September 21, the daté for submission of
changes to thebtfansc?iptu
_CHAIRMAN JENSCH: ' That willlbe.satisfac%oryg

because it is only an initial cdnsidefation ve will.
give to these findings tomorrow and we #re plannlng a
session for later consideratxons at a time whoen it wiil
accommoaate your‘aubmittal as well.

| There being nothing further, this hearlng is
now concluded,

(Thereuéoﬁ; at 5:10 p.m, the hearing was

conclﬁdedoi
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.CONSOLIDATED EDISON COMPANY

876

UNITED STATES OF AMERICA

ATOMIC ENERGY COMMISSION

'OF NEW YORK, INC, Docket No. 50-247

{Indian Point Nuclear Generating
‘Unit No. 2) I

PROPOSED FINDINGS OF FACT AND CONCLUSIONS OF
LAW BY THE AEC REGULATORY STAFF IN THE FORY
OF A PROPOSED INITIAL DECISION

i, This - proceeding involves the application of

[
L]

Consolidated Edison Company of New. York, Encop'(Conn

solidated Edison), Gated Decembor 6, 1965, and amend-

ments thereto dated March 29, 1966, May 24, 1966, June 17,

1966, Juiy 21,,'1966B and July 25, 1966 (thé QappliCa%ion”)
far a construction pe$mit for‘a-préésurized;ﬁater |
feactor;deSigned to Opera%e‘at 2758 mégawatts:ﬁthermal)

to be ibcatéd'at_its Indian.Point siie‘in the Town of
Buchanan, Westchester County, New York;':The facility
wi@l be conétructed for Corosolidated Eais§n b&

Westinghouse Electric Corporation., The application .

contains a description of the site and the proposed

facility, the financial qualifications of the applicant,
and the technical qualifications of the applicant,
including those of itS'principai contractoru to design

and construct the facility.
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DB~3,'.1. 2, The application was reviewed ﬁy-theraegulatory
2 Staff of the Atomic Enexrgy Commission which concluded
3 that the facility can be;éoéstructed and operated at
‘ 4 the pzfopésed site without endangering the health
5 and safety of thevpublic; The applicafibn vas -also
6 rééiewed by the Advisory Committee on Reactor Safe-
7. guards which conciuded that the proposed reactor can
g bebuilt at the proposed site_witﬁ reaéoﬁable'assurance
-92 thét'it can be»oparatéd without undue risk to the
10 heélth'ana»safety of the public. (Stéff_ﬁazards
it ' Anaiysis; App.A) .. |
12 3. 1In accordance with the fequirements'of-the
’ 13 ' Atbmic‘ Ene_rgy -Act of 1934, as amendeAd,A agl hearing was
14 held_befo;é an atqmicJKSafety and licenéiug‘boarﬁ
15 ~ om Septembarv14-159'19665 to cénsider-whgther the
16; provisional construction permit should.ﬁe iésﬁeani
17 The StaE'i:e: of New York, through its Office of Atomic
18N and Space Deveiopmsntg intér&eﬁed ih the proceeding,
-19: invadditiong several persons made 1imitéd appearaécesg,
: 20 some 6n behélf of the project and some in oppositiong
211 _The Conservation Center, Inc, of New York.City petiﬁioned
‘ 22 to"intervene duxihg the cdurée of the _:hearing; 'i‘he-
| 23? " petition was denied by the Board.
| : 4‘24; 2 4, The proposed site of the Indian Point facility
' 25é' is in the Viliage of Bychanan, Westchester County, |
. L
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Néw York, oh the easterh shqre of the Hudson Ri?ers
about 2. 5 miles from the cenfer qf.?eekskiiiv New
Yofk”'and appréxim;tely 24 miles nbith:of New York-
City. The peroséd fﬁciiity'ié similazr fo a nuﬁber

of pressurized wateyr reactor fécilitiés‘which are now
in operation or under comstruction, particulariy the
Connecticut Yéﬁkee facility at ﬁaddam,Neck, Connecticutg
the Southern‘Caiifornia'Edison.facility a2t Camp

Peﬁhletona California, and tlie Rochester Gas & Eiectric

Brookwood facility.

5. The lécation of_the:propoaed reactor is on |
a 250-acre site and will be ldcated'onlimesﬁpne vhich
has a,beafing capébility of up to 50 fons‘per square
foot, more than enough for any ioadvsupérimpbsed by
thé plant. Grodnd water flow is toward the fiﬁer éincé
the ground water téble in the hills surrounding the

gite is at a high elevation. There are no identifiabie

.geologic structures'Which;could'be expected to

localize faulting in the immediate vicinity of the site
ahdlthe ayea is séiémologidally guiet. -Mefeordlogicaliy
the proposéd facilifyAis situaied in an area which.
provides adequate‘diffusion and'distribution for the
gases released from,the facilitya

6. The applidént ié}soﬁhgly financed;aud has

plentifgllresouréeé\at its .command.. It plans to
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-finance the cost of counstruction of its proposed

nuclear plant in the same manner as it fimances

the construction of its conventional plants, namélyg_

. in the ordinary course of bﬁsiness thrduéh_the intermnal

‘genération of fundes and the sale and issuance of

securities,; if required.

7. The reactor wiil be fue1ed with uranium
dioxide (Uoz)_sintéred pellets sealed in 12éf06t iong
Zircaloy fuel rods. The éctive core wiil be about
12 feet in &iameter and 12 feet 16ngo .The core wiil
be contained within a pressure vessel designed for a
préﬁsure of 2485 psig.  The cooiing water wili be
circulated‘through ﬁhe core and the four steam

generators by four primary coolant pumps.
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8. Theicontainﬁenf, within which the feactor
vessel, steam generatorsbxprimary coclant pumps, and other
primary system éQuipment will be 1ocated? will be_a
reinforéed concrete structure which is similar in concept
to tﬁe containmentlQessel‘being built for the Connecticut
Yankee facility. The containment is designgd to withstand
the ﬁressufes and temperétures that would oécur in the
uniikely event of a failure of the largest primary coolant
lineand to retain radioaétive'fission proddcts.which might
be releases as a consequence -of this and 1esser.acéidents.
Although the basic design of the containment vessel is |
simi}ar, the Indian Point-containmeht system is designed
with the added objective of preventing outleakage under
accident conditions. To achieve this goai,.thé;containment
system inciudes a penetration pressurization system and an
iédl§tion valve seal water system. The pénetration

pressurization system provides a zone maintained at a

o Pressure of at least 50 psig at the potential leakage paths

at or near.fhe various cohtainment‘penetrétions. In
addition, welded joints of the containment liner_are

also covered with a channel which is pressuri;ed to at'
least 50 psig. Thé isolation valve seal water system will
bé designed to provide under accident ébnditions either

a water seal at isalation valves or a water‘leg in fluid

lines which penetrate the containment barrier. The water .
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pressure at the valves or in the fluid line would be

maintained at a pressure of at least 50 psig. The value

of 50 psig has.beeh séieéted because it is greater thanvtﬁe
maximﬁmvpressure calcﬁlaféd to occur in the containment:
during the course of ‘a major 1oés’§fbcoolant aécident.

9. A safety injectioh'syéfem will.codi the
core Qith borated-wafef in case 6fva>méjqp loss of codlant
accident. In addition, two-éther emefgengy cooling sysfems

(contéinment spray and air recirculation system) within the

. containment vessel will depressurize the containment by
- cooling the containment atmosphere and will remove radio-

~active fission products which-might be released as a conse-

quence of an accident. Either of these containment cooling

systems acting independently can maintain internal containment

pfessﬁre within acceptable limits with nd;reliance'on the

“safety injecfion systém. The systems function in accordance

with different principies and are provided with redundant
compoﬁents (pumps, valves, heat éxchangers, etc.) within
each system for maximum reliability. The service water

system which‘transfers‘the heat from the containment cooling

systems to the river is also provided with duplicate

equipmeht so that no single failure would preclude

~ contiﬁued operation of these important engineered safeguards.

10. While the Indian Point Unit No. 2 plant is

similar in most respects to the other pressurized water
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reactor facilities previously approvedvby the Coﬁmission?
theté'are several diffe#encés. The length of the core in:
. tﬁe Brookwood ahd Indian Point Unit No. 2 réacfofs_isii2
feet;as compared to 10 feet in'botthonnecticut Yankée

and San.Onofre»réactors{ The quokwood and Indian Point
Unit No. 2 fuel rods Qill be_élad with zircénium,.whereas
bothiSan Onofre and Connecticuf Yankeé will employ Staiﬁ—_
leSs;éteei éladding in the fifsf core;‘ Thé,Indian ?ointi
UnitiNo. é core will operafe‘at'somewhat higheb linear
iaheatggeneratioh'rate (up to 20.7 kw/ft at the méximum‘_
overpower conditionf, and higher ‘central fuel témpefatufe ‘
-(up fo 4256°F»af;the maximum overpower condition’ fhan
:Brddkwood,'Sanvdﬁbfre or Connécticut Yankee.  Scmé offthé 
poSf+accidéntvfeacforvcore*aﬂd coﬁfainment cooiing-syétem
components will be installed inéide,the}cdntainmgnt)ﬂ
stru¢ture to‘minimize potential leakage-SOUrceé;'and

, éompietevback-up system'ioéated in the primaﬁy éuxiliéry
'buiIAingAwill'élso be'ingtélled- The'égpééity of the
vpostréccident:cbre COpiing syste@‘has been improved by the
addition of pumﬁing'capacity“and.pipiqg. Méét'éf.these
itémé are within the range of established technology-aﬁd
>engiheeriné‘préctice. Others will be‘the subjeéf of a
devé;opment program proposed by the applicant. The dévelopé
ment of the final design of the'containment will be carefuliy

folldwed.by the AEC staff as recommended by the ACRS
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'11; At the conclﬁsion of the heariné, applicsnt
file d with the Board in accordance with & 2 764(a) of the
Commission 8 Rules of Practice, a motion for expedited effective-
ness of the initial decision.
12, The application'and the proceeding thereon com=

ply with the requirements of the Act and the Commission's

'regulatioos; There are no unresolved safety questions

pertinent to the issuance of a provisional_construction permit,
There are no‘controverted matters of fact ordlaw between the
parties to the'proceeding.

13. The Board has given careful consideration to all
of the documentary and oral evidence produced by the parties
and to the report of the Advisory Committee on Reactor Safe-
guards in this proceeding, Basedvon our review-of the entirc
record in this proceeding and the foregoing findings of fact
and conclusions we conclude that:

(1). TheAapp11Caotdhas described the proposed design
of the fécility; including, but not linited to, the
principal architectural and engineering criteria for
the design, and has identified the major features or

components on which further technical information is
supplied,

(2) The omitted technical information will be
supplied; | |

(3) Thc'applicant has proposed, and there will be
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'chnducted, a research apd'development program reason-
abiy désigﬁed»ﬁq reéolvé.the'safety qﬁestions‘with
' respect td‘those feéfures or compcnents which require

reSearch‘and dévelapment; and |
;;3(4)' On the'bais of the foregoing, there‘is reasbnn
able assurance that - (1) such safety questions will be
satxsfactorily resolved at or before the latest date
stated in the applieation'ior compietion of_constructidn,
ofith@*ﬁrbpesed'facility ahd (ii) taking into ¢Qnsidera- |
tién the'sife criteria'contaiﬁed_in.Part'loo,»fhe pro-
posed faciiity-can be constructed and operated at the
'proposed locatiou without undue risk to the health and
safety of the public,
The applicant is technically qualified to design and
construét the proposed facility;

The applicant is financially qualified to design and

'construct the proposed facility,

The issuance of a permit for the ponstruction of
the faciiity'will-not be inimical to the coﬁmon defense and
security or to the health and safety of the public,

14, Pursuant to the Act and the Commission’s
regulations, subject to review by the Commission upon its
own motion or upon the filing of exceptions in accordance

ith the "Rules of Practice,” 10 CFR Part 2, Con Edison. is

authorized to construct the facility in accordance with the
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application and with the évidencé and representations'entered'
in the record at the heéring;_éhd ihe Directér of the Division
of Reaétor Liéensing is dirécted to iésue-a provisional
constfﬁction permit pursuant to 8 104(b)_of'the Acé substantially
in the form of Attachment A hereto. IT IS FURTHER ORDERED
THAT, in accordance with € 2.764, this Iﬁitial'Decisian shall
become effective on (ten days aifter issuance)‘and, in the ..
absence of ahy further'order from the Commission, shall
constitute the final decision of the Commission on (forty-
'fivé days after issuance), subject to the filing of exceptions

=~

and to any order by the Commission upon such petition or upom =

its own moticn.

ATOM?C SAFETY AND LICENSING BOARD

. Dr. David B. Hall

Dr. John C. Geyer

Samuel W. Jensch, Chairman

Dated at Germantown, Maryland

this  day of  1966.







