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. CONSOLIDATED EDISON COMPANY OF NEW YORK,
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UNITED STATES OF AMERICA

ATOMIC ENERGY COMMISSION

e A em v e mr e am e mw am me we wme  am ww e e

JIn the Matter of: :

CINC., . ’ :

(Indian Point Station, Unit No. 2 - .

i e R A T T

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

Wednesday, November 17, 1971

The above-entitled matter came on for hearing,

pursuant to notice, at 9:00 a.m.

BEFORE:

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

DR. JOHN C. GEYER, Member.

MR. R. B. BRIGGS, Member.
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MORNING S ESSION

CHAIRMAN JENSCH:.  Please come to order.
What is the desire of the Applicant, to proceed
with the pressure vessel integrity matter now or .in

reference to emergency core coollng concerning that the Board

Y.

would 11ke to discuss?

MR TROSTEN: I think it would be préferable, Mr.

“Chalrman. 1f we were to proceed flrst w1th the pressure

vessel panel esd then go on thh emergency core cooling.
CHAIRMAN JENSCH.A Very well. Has all of your panel
been sworn? |
MR.s%idéTﬁNi Yes, they have, Mr. Chairman.
CHAIRMAN JENSCH: Very well.

J.bmﬁ.;?RQSTEN: Mr. Chairman, before we proceed, T
wish to make a sﬁatement relative to our discussion vester-
day on scheduljng.of the hearing.

Pursuant to the Board's directive to us last

Frlday, Applzcant was prepared to preceed in all respects on v

?ECCS matters yesterday; 1nclud1ng 1nterrogat10n bytthe‘
_Board. All of tﬁe Applicant's redirect testimony was
.offered. In Mr. Briggs' absence we understand the Board was

'unable'ﬁe‘go‘forward with interrogation of Applicant's

witnesses. Witnesses Moore and Roll are here again today and

we continue to stand ready to respond to all questions by the
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‘ flre, ‘and all of the Appllcant s testlmony on these matters
*shoald be recelved and conSJdered by the Board now rather

-%-ﬁhan belng defarred to a future aate.:' If the Board has
questions on the evidence adduced, Applicant should be

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

conflicts with the commitments of Board members and parties.

3923

Board on the ECCS and to bon;lude fully the inquiry into this
matter this ﬁeek. Applicant'é basic evidence concerning
satisfaction on the AEC's interim acceptance criteria has
@een before the Board for four months. ' Of course, additional
éime is available to the Board to study the record yesterday
in view of the short hearing sessionm. |

In view of the fact that this session of evidentiary
hearings was scheduled by the 'Board on September 17th to |
conclude the hearing and this proceedlng in all respects
p0531b1e, and the fact that the;roposea 1ssues and documents
to be aon51dered this week have been known for some time,
we urge the Baard to continue this hearing in session until
outstanding ECCS matters have been resclved.

The fact that a fire has occurred at Indian Point
2 is no reason for changing tﬁe hearing schedule previously
esgablishad. tygne.oﬁ-ahe queations scheduled to be con-
sidered %& tha;Boagd this week, whether dealing with radio-

logical Safety or ehvironmental matters, is affected by the

K

always problems associated with deferring hearings including
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Unless the Staff, the Board, and the parties proceed with
thls proceeding as expeditiously as possible, notw1thstandlng
unforeseen contingencies, the result is bound to be serlqus

delays in the processing of this license application sincé

- problems ‘invariably occur when bringing'avnew plant on the

line.

: %ith"regafd to cfoss-éxaminétion by Mr. Roismaﬁ,'
Applicant sees no reason why it should not be completed this
week. Mr, Réisman is desirous of doing so, but he has said
he cannot be ready with any cross-examination until Friday.’
If the Board believes that it cannot wait until then for*any
such crossﬂekamination to be conducted, we move the Boaré to'
direct Mr. Roisman to conduct his cross-examination before
then. As an alternative to Mr. Roisman's cross-examination
before Friday, we ask the Board to utilize the time this
week exclus1ve of hearlngs on radiological safety matters,
inclualng nlqht sessians.asgequlr;d ;to consider fully
Appllcant's env1ronmenta1 testlmony on a .50 per cent testing
licen se.. The Appllcant origlnally fllEd a motion for a
«11m1tea éperatlon llcense on aeptenber 24, 1971._ We
supplemented this motion on October 19,'at which time we
moved the Board, pursuant to 10 CFR-50, Appendix D, for a
hearing on environmental matterg not te exceed thrée’days
in length and to commence afééf the radiological safety

hearings commencing November lszt.
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EDF énd HRFA, Intervenors in this p;oceeding,jare

in agreemenf Qith the schedule. Our proposed testimony‘wgs
also filed with the Board an& the parties on October 19,

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

f(introduced in evidence at the present session of hearings.

At the outset of tﬁese hearings on November 1lst I
reiterated Ap@licant's hope that the Staff QOuld be able to
respond with any enviroﬁmental impéct"weli in advancékbf :
November 15, and that the Board would consider tﬁe environ-
mental matters at that time. Yestérday we learned that the’
staff was definitely not going to be ready with such
memorandum this week. Applicant is most concerned and disap-
pointed by this information‘énd we can see no reason why the
Staff should not have cqmpleéed its work on'éhe impact
memorandun bafore yéstérday’
Morééver; we'ﬁelieVe‘this position by the Staff

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

-ceeding on October 30, 1971.
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MR. TROSTEN: Applicant’s panel of witnesses on
environmental matters is here today and ready to proceed. We

ask the staff to complete its work on the environmental impact

| memorandum forthwith and ask tﬁe Board’s assistance in

achieving this result ‘,_gonsistefht with out motion of october 19.

In summary, Mc. chairman, thé hearing on the Indian
point 2 operatxng 1Lcense has been going on for almost a year

now. We have an opportunlty this week to conclude the hearlng

Ln all respects possxble, in the words of the Board's order of
.éopteMber 17° The Applicant is prepared to stay here as 1ong/
as necessary to accompllsh ‘this objective,and we ask the co~
operation of the‘Board and the parties toward the same end.’l
CHA IRMAN JENSCH: V@:y well, We appreciate the s£ate~
ment by Appllcant s counsel | we wish to come to some schedulé
to accomodate the Appllcant ;5 all respects. We will endéaooi
to do so. “1 |
“ H  §o'weg}ndioated yestéraay; éhe Boérd was somewhat
o;smgjed.  There are several matters awaltxng presentation that
could not.have gone forward. espeoially in v1ew of the .fact
that dlscussiono had been had between Applxcant s counsel and
. Bnvironmental Defense Fund counsel respectlng the intendeqd
?ecross-examination by Environmental Defense Fund counsel on “'
v}fiday, But there were other matters that could have gone for—

ward. These proceedings have schedule difficulties in the sense

-that when adjustments are made in order to accommodate the needs
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of the paftieé, such as indiqéted by the Environmental nefense
Fund or, rather, I should say, the Citizen's Fund for tﬁe. '
Protection of the Environment, then the Board expects thefpartie
to have their other witnesses ready to go forward and t§:be_
ready to keep'in contiﬁuous pieSentation evidence of one kina
or another.

It is not quite possible to compartmentalize the

“presentatlons and limit the preaentatlon of evidence to one

subject and plck up another subject and finish that. SOmetimes
we have to work one subject as well as the parties are able to
proceed at a partzcular time, and then we turn to completlon

of any unfinished matters. ceitainly that is the general §r0~

cedure. I think if the Applicant understands the dlfflcultles

'that the partles have with the presentatlon of evidence, the

_Appllcant w;ll better understand why schedule arrangements are

made as th;s Board has provided.

The Board is ready to sit and receive all evidshce

.from the partles as .soon. as, it can: be prepared. As to the

staff, Lt is the recollectlon of the Bcard that the Staff 1ndl—

;eated that 1t was working on the Envxronmental Defense matter,

1.

"mv:.ronmental statement, but that z.t :mdn.cated it felt the fire

15 goxng to delay the matter to some extent. at least. I thlnk

klt must be apparent to Appllcant s counsel that the Complxance

Section of the Atomic Energy commission could not present

evidence in this proceeding; that the facility is ready for any
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near operation. The Board intends to be kept informed con-
cerning the readiness of this plant to proceed. We are mindf@l
of the fact that the Board was encouraged to get out and_é&def
last July very promptly becausa there Qas a great need fox the
order, and that there would be a serious delay, if delay eh4:

sued, and there would be dlsasterous results of many kinds 1f

‘the order wasn® t immediately issued. So the Board recessed in

July to permit lts consideration and issuance of an order to
permxt subcritical testing. |

We later learned thaﬁjéhe plant wasn't read& férvény
such subciitical testing until approximately September or
october. But in the meantime thére were many ieports.that the
Boaxrd was holﬁiﬁg up something about this plant, and the o
planning was noﬁ ready for the subcritical testing that was
sgught in July;»-

We have péthﬁpswéoﬁé similar situation right naﬁg
This plant, unfogﬁunatély,{haé suffered a fire. It will bev
some time before it is repairéd and ready for any further"
steps that the Applicant contemplates. The Board will com-~
plete ‘the nece551txes of the schednle that has been. in a.
sense. forced upon the Applzcant bytﬁéwflxe,: '
- The Board will make itself avallable for the recezpt
of all evxdence as promptly as the parties are ready to proceed

and as the plant permits the conszaeratlon of its readzness.

I am sure that the Board feels that the staff is not




A2@ts

10

LR}

12

13

i4

15

16

17
18
i9
20

21

23
24

25

3929
to be criticized by not havin§ an environmental statement réady.
Applicant’s counsel has iefexked to schedules that weré set up
scme tiﬁe ago, and sometimes,%as'Applicant knows about gis“own
plant, the scﬁedules can’t al@ays be carried out. There:i; no

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

. parties to the proceedings shbuld keep in mind.

The Board does not feel that the Staff is derelict in
its dquty at all respecting theé environmental statement as indi-
cated by Appllcant s counsel,

‘MR, KﬂRMAN: Mr . Chalrman, the only things I have to

- say is, certaznly the Roard is aware, as all the parties of

the staff have been prepared, .to carry out the schedule thh
respect to the radiolcgical hearlngs, We havelad all our
witnesses presentn4,As a matter of fact, just fortuitou;iy,
our ECCS witneés remained overnight because we wereunder the
impression that thgre wéﬂld Bé no ECCS questiogs today and
received no cofficial notific%éion to the contrary.

. CHA IRMAN JENSCQ- ébu were intended to have notiée-
from Appllcant 8 counsel whom the chairman of the Board re-
quested Applicant’s Eccs wltness Moore be here, and also
requested that word be sent to you to request Mr. Novak to be
here. |

MR. TROSTEN: I requested that word be cbnveyed tol
ﬂr. Novak or to you, Mr. Karmﬁn,tthéfAMro13énséh'ﬁad requested

thatiﬁr, Novak be present for cross-examination.
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MR. KARMAN: I didn't learn about it until late
yesterday evening. But'be>that as it may, ‘ir. Novak is
here. With respect to the environmental statement, the |
only comment I can make at this time is that it is not
ready and I cannot glve any date on which the environmuntal

'i,statement will be prepared

CHATRMAN JENSCH: The Board is mindful of the fact
that the Staff witness in thé Compliance Section, the Wiﬁness
Madéen has estimated three months from the date of his state-
menﬁ,Sefore the plant would be ready to proceed with thé S
further steps contemplated by the Applicant. It is understood
that the Applicant disagrees w1th that estimate but untll
there are some more convincmhg showings aoout it, the Board

will be inclined to be kept 1nformed of the matter from the ;

?Staff s uompliance Section.

Are you ready to proceedO .
Y%ﬁOSTEﬂ' }ir uhairman, I don't want to belabor

the points we were discussin but the statement I. made

addresses 1tse1f to several of the matters which the uhalrman

raised. But_there are several points I feel 1 Should comment.

’ 6n.s

Flrst, with regard to my conVeraatlons with Mr.

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

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

a message from ¥r. Roisman indicating that he would not be
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éeady until Friday and pursuapt-to the Chairman's diréction?
contact Mr. Roisman in an eff@rt to try to expedite his
presentation of cross~examina£i§n. Mr. Roisman informed me
he would not be available, noﬁwithstanding my stréng urging
to him to have his cross-examination before Friday.

With regard to our ﬁresentation of evidence yes?er-

day, we were prepared with ECCS matters rather than the

. pressure-vessél matters because of my understanding of the

{ﬁgtructidﬁs which were received from the Chairman at the
close of Friday's session. ,
With regaré fgxéﬂé matter of the facility being
ready for operation in light éf‘the;matter of thelfirek Mr.
Chairman; it is Applicant's position, sir, hat tne fact that
there may be repairs requlred with thé fact that there may be
some time involved in doing this is no reason why the schedule
for the hearing has to be delayed or any reason why the hearinj
record has. to be held open with regard to matters that are not
directly related Lo that point. ’Mr~-cah111 has testified in
réspon se to examination b/ ir Roisian as to what his belief

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

the Applicant's stated posxtion, notwithstanding wngt_Mr.

- Madsen may have said.

Finally, with regard to the matter of the fuel load-
ing and the amount of time that it took for the fuel loading

to be completed, I believe the record speaks for itself, Mr.

U‘ﬂ
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chairman. You have referred to that on one or two occaéions
during the last day or two. I do not believe that thatzin-
stance which has no relationéhip to this fire situation, sir,
that I can see needs to be consxdered as any bsasis for a delay
in the hearing schedule and as I say, I don’t really feel that
it's relevant to the consxderation of the matter of the hearing
schedule at the present tx?ne: ' | |
CHAIRMAN JENSCH: Very well I think that you are
under some misconception ‘of the discussion° There is not any
delay in the hearing We are. proceeding as expedltlously as |
the parties are ready to proceed and that set schedule will be
subject to adjustment as the parties accomnodations need to
be considered. As I understand the Environmental T'efense
Fund positioh; the matter of furthermeross-examination by the
Environmental Defense Fund is guided'consideragly by the avail-
ability of the technical assistance received by the Environ~
mental Defense Fund | We can proceed with other matters and_
we were ready to proceed wlth other, matters yesterday.
e But the EnV1ronmental Defense rund was not here and
th;tunecessarily meant tnat we would shift to the next presen-

tation, if the evidden:e were avallable. We were ready to meet

last night but your W1tnesses were scheduled to arrive. But we

funderstood you had some preparations to undertéke4Wiﬁh'them

them before you were ready to proceed and we understand you

have now completed that.
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‘Let us proceed to the interfogation of your panelJ
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BGmi : ) - . 4
! MR. TROSTEN: - Yes, Mr. Chairman. My intention
2 this morning, Mr. Chairman,:is to fefer.to the transcribtion’
3 which M;:HBriggs asked sevéral questions on November 8 eﬂd
‘ %4 - o ask men;bers of the pressﬁre vessel panel to respond' to
5 :f:the questions asked by Mr.;Brlggs.
éﬁ | JTS%:':”"k Flrst, on page 2914 llnes 12 through 18, Mr.
%7 'Brlggs asked a question concernlng the scope of ultraeonic
-8 coverage of the Indian Point Zﬁpregsure vessel. Mr. Dressel,
] will you pleeeelfeepond te ﬂr,'Br;ggs' question?
%0_ RN m.¢.‘M#ﬂhDRESSEL: Yes. The scope of ulttasoﬁie ’
%1'1 coverage en.££e'1ndian Point 2 vessel was not done as
?2 specified on a grid pattern.normally associated with the
‘ 13 ﬂ code. The search unit for i:he inefgz‘:i;trnent‘ is ebeut one and
4 one-eighth inch in diameter; Total compliance would |
15 normally reéuire»tﬁat this ;e donefover nine-inch grade
16 patterns._ In?the'case intie'Indian Point vessel, the
17 Westinghouse requirements were euch that the search unit
18 I 1itera11y overlapped on each scan,. tan.; Therefore, 100
19 ﬂ }_,per cent of tﬁe surface area of the planes were 1nspected
20 - whlch 1s considerably greatervtﬁen‘ﬁhe nlne—lnch grxd
?a.d pattern referred to it. | -
ze, . MR. TROSTEN: Also on page 2914, beginning on line
‘ 23 19, Mr. Briggs inquired abhout flaws ie the Vessei and in
24 serviee inspection. I ask &r. Grob and Mr. Dressel to
25 respond‘to the éuestion.
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-MR. DRESSEL: In Ehe service inspection, the post

hydromapping of the Indian Point reactor vessel ultrasonic

£

test mapplng was reviewed both longitudinal wave lnspectlon

and shear wave 1nspectlon was done, as discussed in prev1ous

'
W )

“f'testlmony.d The results are that in the shell sections,; there

> "'l

- were 15 randomly disposed 1ndlcatxons shown by the longl*

tudlnal method of 1nspect10n. The largest of these were a
lamlna type indlcation measured about one inch in dlameter,
All of the other indlcatlons were less thap this. The A
other technique of testing csed was the shear mode. .Ofv ’
these there were three indications that showed that were
less than the accepted or tﬁe standard utilized for the Fest
and the standard utilized for this test was a notch three'
huﬁdred thousandths*deéb b& one inch long. The three
indications were<a11 less than thxs magnitude.

CHAIRMAN JENSCH: Excuse me. May I interrupt.
You used the term "indlcatlcne" for“both your longitudinal
and vertical inspectlons and also the shear mode. What do
you mean by "inspecclons;ﬂ indlcatlons, flaws? a

MR DRESSEL.“ Tﬁere were 1adlcations that there

_I

were reflections back from a lamina tzpe inclusion. I

'_guess I cannot define "flaw." There were, apparently, a

‘i.nonmetalllc inclusion within the plate material. Flaws we

normally define as somethlng unacceptableu' These are

acceptable.
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CHAIRMAN JENSCH: Acceptable according to the

code?

‘MR, “DRESSEL: Acceptable much -- oh, yes, defin-

- itely. R SR Vet

»CHAIRMAN JENSCH: Thank you. Proceed.

MR DRDSSELH That 1s the extent of the 1nd1catlons

-that were mapped as a result of the pest hydr01nspectlon.

MR..BRIGGS: Just a moment. There were on thé post

hydro inspecfibﬁ. The amount of vessel that was examlned in

‘the post hydro 1nspectlon was only a small fraction of the ,

vessel. Is that r:.ght'>

MR, DRESSEL: It was essentially the shell sections

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

top of the vessel.

MR. BRIGGS: ,And this was 'in the area of the wells,
only? |
MR,fbngseEezﬁ No, sir. This was the entire
eurfaee On.thef;nside of the vessel.
R BRIGGSu From the 1nspectlon that was conducted
before the hydro test,uwas the number of flaws essentially

A

the same as you indicate here°
MR. DRESSEL: Well, no. The 1nspect10ns that were

performed prior to the hydrostatlc tests were performed

‘essentlally the "same way, 1.00 per cent ccverage, both methods

of inspection. There were 1ndications in the plate meeting
the accepted standards of the code.
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There were no indications that fell outside of that
range. However, a great deal ofethese indications were removed
during fabricatxon. removing plate edges and cutting penetra-

“tions or mozzles, and so forth. So it is difficult tO'cor«

5re1ate the Lndxcatxons prior to fabrication and after fabrica-

tion,

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

‘completed but before the hydro %esting was not inspected ultra~

son;cally, plates ‘ahd sectiong of the vessel were insyected
ultrasonlcally durlng fabrxéét;on? _
MR. 'DRESSEL: That's correct. All plates, all notches,
iéi;,secgicns pf the vessel.
o MR. BRIGGS: And %he&; éfierAthe ultrasonic tests,
t here was a comple?eiui%réésnic:ihspection of the vessel?
MR, DRESSEL: Yes.

" MR. BRIGGS: You indiédted the code required about

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

Poxnt vessel lnvolved havzng the pxdbes. I w111 say, move
aronnd the veQSei and move up and down the vessel ~ about how
far apart were these scan paths= v ” |
. MR DRESSEE. The crystal the search unit is about
an inch and an eighth in diameter and the one path sllghtly
overlapped the other path.,
MR. BRIGGS: You mean you made scans on paths that

were like one-inch apart?
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MR.‘DRESSEﬂs If we have a one-inch crystal thét .
stands in this path, the next path wguld have been slightly
overlapped onto the previousl& scannéd path. |

| MR» BRIGGS. But yoﬁ make one scan path and, lét‘s
say, the center line is along the vertlcal center line that ig
roughly an’ 1nch away.

MR. BRIGGS: Aii riéht.y éﬁd this was done after the
hydro test and what you indicéte her; is that--whaﬁlwgs‘the’
first type of mode that was uSed 1n the ingpection? |

MR, DRES&EL- )The flrst was longitudinal.

MR, BRIGGS: And thls mode of inspection determines
flaws that are in the plane of the. metal?

MR, DRESSEL. Yes, sir. The lamiha in hature and
parallel with the suxfacé,-essentlally.

MR. BRIGGS: And you found fifteen indications, the
largest one of}@hich was rougﬁly an inch in diameter in this?

. MR. DRESSEL: Yes.

MR. BRIGGS. The shear mode. then. is suppased to

o

*fznd flaws that are iﬁ the plane of the thlckness, I guess X

.‘1‘ g

%

would say, of the materaal?
| MR. DRESSEL: Yes, off parallel t¢ the surf@ce.
MR. BRICGS: Off parallel to.the surﬁéce; Ané ohly
three indications were found, the largeét of which wa$ iﬁreéf

thousandths of an inch deep?
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MR, DRESSEL: No, sir. The acceptance standard was

threeehundreGchousandths by one inch of the standard on whi¢h

the instrument was calibrated, of course.

MR, BRIGGS: The acdeptance standard was three-

',;hundreﬁ»thousandths or three-tenths of an inch?

Mkc DRESSEL~ Three-tenths .of an inch by one Lﬁch
lang nctch. | o | |
| MR. BRIGGS- The acéep&ancéAstandard was three;féﬁths
of anlxnch by one 1nch and there Were three indications found
that were less than this? ‘: ' o 'f

§ | MR. DRESSEL: Less than that. o

| MR. BRIGGS: Any idéa of how much less?

MR. DRESSEL: No. fhat's difficult to examine. They

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

of the scope. mhe§ Qere{iess than the indication that was showr
as a result of,. the three per cent notch
MR._BRIGGs. Is thexe any basis for decxdxng whether

these 1ndicat£ons were surface 1ndicatloms or whether they

rmey were both. . ‘one ‘that was shown in

;‘i'r-z 8 L

the shell sectibn was as tﬁe result of surface. The two that

we,noted in the nozzle areas_were some four inches from the

surface.

MR, BRIGGS: Did you get anything from the lndlcatlons

that indlcate or suggest whether these wexe--well, the ones
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that were in tﬁe thickness of ehe metal, whether these were
cracked, or whether there was éorosity or anything like thét?
. MR. DRESSEL: No. THe results would indicate that
they would be, at indication, there. But not whatv it would be.
MR. BRIGGS. I don“t have any duestions right ncw.
m GROB- ;ﬂth regard to COn Ed’s in-service mspec—
tion plmns, these are based on the requirements of Sectlon ll
of the code. whxch xequlres inspectxon of a cerﬁazn percentage
of the welds and to one thxckness on each side of the welds.
- MR. BRIGGS. Are these Lndxcations that had been
seen during the post hydro testlng in places that will be
examined durxng the 1n-serv1ce lnspectlon?
MR GROB: Some of them. The ones in the nozzles
and in the plate section, there J.s one of these indications
t.her.e. I\‘: is also in this area required by the code.

MR. BRIGGS. There are three mdxcatmns found in

they'wzll.be exam;ned?

-MR. GROB.T Yesi - ‘ .

&mg BRIGG.?»: gzs the largest: indicata.on that was found
in the longz.tudinal mode i.n a place that w:.ll be exammed dur ing

the maservice inspec‘.:ion? :
m, GROB' No.

MR. BRIGGS: Are there others that wera found in the

shear mode that will be examined during the in-service inspectioh
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and what is their size relative to this largest one?
MR. GROB: 'Excuse me, do you mean longitudinal? I
sai& the_ones'in the shear mode ware bein§ covered.

” MR, BRIGGS: Yes, I'm sorry. You indicated fhe éhes
in. the ‘sheéax mode would be exammed° The questlan now is in
the langltudznal mode tﬁéﬁeiﬁefe fifteen indications foungd,
the largest being one~inch in glamgggra I believe you indi~
cated that the one-inch diaﬁeﬁer léﬁﬁna indication would not

be looked at in the in-service inspection.

Do you know which one of the fifteen will be examined

by the in-service inspection?
MR. GROB; Not offhand. could I consult for @& moment

CHAIRMAN"JENSCH: Yes, certainly.
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1 - MRi:GROB- One of the Indications in the 1ongitudinaf
2 || mcde, which 16 roughly half df the one-inch indicationsre-

3 ferred to previously, will be inspected, :

4 Il oesen. s o MR, BRIGGS: 1In considering the likelihood ofuthese
5 ~;1ndicarions increasing in size with tlme, is there any differ-
\fenee in importance of finding the twc indications that are :
7 II found by the longitudinal inspectioh, the longitudinal mode

8 inspection and ‘the shear mode 1n5pgction, is one type or the

;, .

9 * otHer+ ‘type more likely to produce a faxlure”

0 MR. GROB: T think I would like to refer this - ,
it dugstion to Warren Hazleton,: =

12 - MR. lHAZLETON’ Yesé The indications furnished by
é3 .. the Iongitudinal mode are parallel co the surface, and therc-

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

15 pressure vessel, and Just are no problem as far as causing

16 failure to the vessel iswconcerned.’ So the more important

.n‘

.37 type of indication~ or flaws that could conceivably 1ead to

18 failure of the vessel are,‘of course, those found by the shear

18 ;mode A These indications that we areAseeing were very -much

20 “smaller than the indications that W° 1d bé ‘assumed to be

5

21 'completely acceptable and would not be expected to lead to
22 any failure of the vessel. ‘
23 || - MR. BRIGGS: Is the number of indications found in

24 the Indian Point 2 vessel, tﬁe amourt that one would normally

-25 expect to find in a vessel of that slze, or is it unusually
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large in number or unusually émall in number?
MR. DRESSEL: It isitypicéi of material of thag
class. ”ﬁd' | .

CHAIRMAN JENSCH: 1 think the question was the c

- number. ‘Is it larger or smaller°

MR° DRESSEL. It is average.
CHA IRMAN JENSCH Very well. Proceed. .
MR. TROSTEN: On page 2915, liﬁes 2 through 12 Mr.

Briggs asked about the propagation of flaws in the base metal

to the vessel_c}a§dipg.i I would like to ask Mr. HazleLon*to

comment on this,
MR, HAZLETON: YES"TAS I‘understand it, the

question here relates to whether a crack that formed in the

. vessel is large enough to fail the vessel without causing a

leak because the crack might not pemetrate the stainless steel
cladding. )
e aw-MR..BgIGGS; That 'S a good place to start,

MR. HAZLETON: I would 1ihe first to emphasize that

';we do not depend on the detection of leaks to assure integrlty

" of the veSseluﬁ Also, that tiesstresses that oacur to the

vessel are o low that cracks will not grow to a crxtical size,

But to answer your specific question, if a similar

- vessel were to be stressed in a cyclic manner and stress

levels that would cause cracks to grow to critical size, the

cracks would grow through the cladding. This is because -
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'even though the cladding and the base metal are of. sionxficant

ly different over-all propertles and types, the crack growtn

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

Avno reasonhto -agsume that any crack would not go through the ,

claﬁ@ing#jw ?‘well as to the base metal |
z-m mosm'm I ask Mr. Vor:Qsinski now to diséﬁ‘séf
Mr,’Briggs auestion on. page 2915 beginﬁing on line 19,
concerning an. experimental stress analysis of a reactor: veasal
during hydrostatic testing.. | f .

?_ K VON OSINSKI  The report that 1 referred to in myl

previous testimony is the proprietary combustion engineer

i

,report number CENC 1152. It is entitled, "Experimental Evalu-

ation of Stresses in Ligaments and Flange to Head Junction o

1.

_ngion of Closure Head for 173 inches R D Reactor Vessel -

%

P have reviewed this report and conclude that i*

doés not provide a cOmpafison between%test and analytical

results. However,:z would like to mention anothex proprietary

report that was, "Sudmary Repbrt on Strain Gauge Testiqg on

the NBX Reactor Vessel " It is a proprietary report that was

prepared on'a reactor vessei somewhat simllar but smaller than
iPﬁ, This was done on 131- inch tube reactor vessel constructe
in Francé through ASME Code Section 3 requirements. The test
results of this report did coenfirm the analysis. | |

| \MR,,BRIGGS: Do you have: the title of the repcit,.

the numbexr of the report?
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MR. VON OSINSKI: Yes, I do. The title of the re-

port is, "Summary Report on étrain Gauge Testing on the NBK

Reactor Vessela",_rhe'report number is DC-5112. This report

P
% .

: was“ﬁiéparaé-byﬂfhé;Crewsot Loire.

-ﬂR ?ERIGGS Did understand you to say that you
comclude that the results described in the report confirm the
analysiv of these stressesQlﬁ | |

MR. vom os1msxx. J%es, sir.
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‘MR. BRIGGS: 1Is there a descriﬁtion of the analysis
of the stresses in that report, also, and does the author of

the report arrive at the same conclusion?

“”W*“j“j MR. vov OSINSKI: Tﬁe author arrived at the same

u"

conclu51on that Westlnghouse dld

MR. BRIGGS: ProceE§,

MR. TROSTEN: Mr. C%airman, I do not have any
further answers to comment on at thls time. The Staff is
going to respwnd to certaln of these questions.

O ’”CHAIBMAN JENSQH:'{Very well., Will the Staff préceea
please. )

MR. KARMAN; Mr Chalrman, I would llke at thls

time to have an addltlonal Staff thness sworn in, Mr.

(Raymond R. Maccary, sworn. )
CHAIRMAN JFNSCH- Wlll you proceed, please.
MR. KARMAN- Did you prepare a statement of your

profess1onal qualiflcations for thlB hearxng’

MR MACCARY. Yes, I dld

MR KARMAN- Do you have any notatlons or corrections

éo-such statement’ ‘
MR. MACCARY: None whatsoever.i
MR. KARMAN: Is this statement of your professional
qualifications true to the best of your: knowledge?

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

mony in this proceeding?

MR. MACCARY: I do.

'MMR.\RARMAN: Mr. Chairman, at this time I offer in
ev1dence the statement of profe351ona1 qualifications of -
Mr “Raymond R. Maccary, and, request 1t k2 incorporated in
the transcrlpt as if read° This statement has previously
been distributed to the Board and parties.

CHAIRMAN JENSCH:f Is there any objection? }

MR. TROSTEN: Norie. o ;

CHAIRMAN JENSCH- Any on: the part of the Hudson
River F1shermen S Associatzon’

MR. MARTIN: None.

CHAIRMAN JENSCH: The request of Staff counsel is
granted, and the stétementﬂéf professional qualificationé
may be lncorporated in the transcrlpt as if read.

MR KARMAN°: Thank you, Mr Chairman.

{Document follows.)
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RAYMOND R. MACCARY

PROFESS TONAL QUALIFICATIONS

DIVISION OF REACTOR STANDARDS

U. S. ATOMIC ENERGY COMMISSION

Biography and Gualificationsb

As Assistant Director for Engineering of the Division of Reactor

- Standards of the Atomic Energy Cohmission, I have the respensib:ility of

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

for the enpgineering and design of nuclear power plant components, as they

' relate to the protection of public health and safety in the operatica of

licensed reactnfs, and (b) supervising the review and evaluation activities
related to applications as ﬁerformed by the Mechanical Engineering Branch

and the Structurzl Engireering Branch under wmy directioa,

. Acceptance »f the appoiﬁtment with the Atemic Eﬁergy Coﬁmis$inn early
in 1962 followed a pefiod of over 25_years of broad and diversified
experiences in the development, engineering desizn, andlprojecf manégement
of comﬁlete processing facilities and piants, includin; nuclear processing

facilities required in handling radioactive materials..

As a consulting engineer, I have had the opportunity to render design,
engineering, and consiructicon supervision services to the nuclear, chemical,
and process industries, including suzh companies as the Westinghbus Electric

Cornoration, Pittsburgh, Pennsylvania.




In the capécity-of director of engineering of the various manufacturing
divisions of ﬁhe H. K. Porter Combany of Pittsburgh, Pennsylvania, engaged
in the fabrication of pressure vessels, heat exchangers, piping components
and pumps and valves intended for the chemical, petroleum, power, and

heavy industries, my major responsibilities included the development of

~ fabrication practices, welding procedures, inspection standards and non-

destructive testing specifications empioyed in the manufacturing of pres-

surized equipment,

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

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

sible for the development of the major processing equipment for the Oak
Ridge gaseous diffusion blant of the Manhattan project. In'recognition of
my servites, I was included in the technical roster of'engineers who were

recipients of the Manhattan Project Gold Key Award.

Prior to my appointment at Kellex Corporation, I served as mechanical
design engineer with the M. W. Kellogg Compaﬁy of New York where I assumed
the duties of design and engineering of a wide range of pressure containing
components intended for petroleum refinery plants and éetto-chemical
facilities, My responsibilities included the performance of stress analyses
for pressurized equipmeﬁt and components, as well as the application of the
rules of the American Society of Mechanical Engineers Boiler anvaressure
Vessel Code rules, in the designing of equipment covéring a broad range of

operating temperatures and pressures, and lecading conditions,




As a design engineer yiﬁh‘the Criscom«Russell'ComPAny of New Yofk
ddring the beriod 1935_£o 1940, my ddties included engineering design and
drafting of detailed fabrication drawihgs for thegﬁangfacture of heat
transfer apparatus and high pressutevééﬁipment used in power piants;

process industries, and maritime and naval applications.

- With a continuity of over 25 years ekperienée in the application of

thecprinciples of design, fabrication, welding, nondestructive :esting,’

and “inspection practices, in accord with ASME Boiler and Pressure Vessel

Code:Rules, I have been afforded numerous opportunities to evaluate

- performance reliability, serviceability, and operational safety of many

designs of plant equipment and components in fulfillment of their service

and csafety requifements.

bﬁring the pastvse§en years, I‘have been an active member of the ASME
Sﬁbcommit;ee on Nuclear Powér éud numerous Task Gkoups which are‘entrﬁsted
wtﬁhhthe responsibility of developing the rules of the ASME ﬁoilér and -
Pressure Vessel Codes ~ Seetion III - Nucléar Vessels, Section XI -

Inservice Inspection of Nuclear Power Plant Components.

I received a'BacheIOt‘of Mechanical Engineering degree from the
Cooper Union Institute of Techﬁology of New York in 1940 where I majored
in-power plant technology. Graduate studies at New York University

included courses in Structural Engineering and Design Analysis.




'NUCLEAR PRESSURE VESSELS - OPERATIONAL SERVICE,:STATISTICS

10/26/71

| Reactor Type Types of - ~ Design Initial - Hours in
| ' Vessels* . Press " Critical . Operation -
SM~1 . PWR 1RV, 1P, 1SG 1600 - 4/08/57 78,000
Shippingport PWR 1RV, 1P, 4SG | 2500 112/02/57 | - 92,464
resden 1 BWR 1RV, 1D, 4SG .| 1250 10/15/59 - 76,426
'.l;ankee Rowe | PWR 1RV, 1P, 4SG 2500, 8/19/60 18,312
PM=-2A PWR 1RV, 1P, 1SG - 2000 10/02/60 21,000
NS “Savannah" | PWR 1RV, 1P, 2SG | 2000 12/21/61 30,000
Saxton | PWR. 1RV, 1P, 1SG 2485 - 1/13/62 31,362
| PM=1 PWR 1RV, 1P, 1SG . 1485 2/25/62 - 27,000
| HWCTR . ~/PHWR 1RV, 25G 1500 -3/03/62 9,262
| PM=-3A PWR 1RV, 1P, 1SG 1500 3/03/62 60,200
SM-1A : PWR 1RV, 1P, 1SG | - 1600 3/13/62 63,200
Indian Point PWR - 1RV, 1P, 4SG 1800 8/02/62 54,833
Big Rock Point | BWR 1RV, 10 1700 9/27/62 53,441
- | E1k River " BWR . 1RV,  2SG 1250 11/19/62 24,296
| Bumboldt Bay BWR 1RV . 1250 2/16/63 63,150
CVIR PHWIR 1P, 1SG 1750 3/30/63 19,228
Pathfinder BWR 1RV 700 3/24/64 |- 3,631
Bonus BWR Rv. . . | 1150 4/13/64 || 5,827
"Sturgis" PWR | 1RV, 1P, 1SG 11600 1/25/67 - | 16,671
San Onofre. PWR |- 1RV, 1P, 3SG 2485 6/14/67 |, 26,704
.aCtosse , BWR | . 1RV . : 1400 7/11/67 |° - - 11,982
Conn. Yankee PWR " 1RV, 1P, 4SG | - 2485 7/24/67 31,648
Oyster Creek BWR 1RV . | 1250 5/03/69 12,582
Nine Mile Pt, | BWR - | 1RV _ | 1235 - 9/05/69 |, . 9,353
Ginna 1 | PWR 1RV, 1P, 2SG 2485 11/09/69 % - 12,137
Dresden 2 | BWR | 1RV . 1250 - 1/07/70 § - 8,674
Point Beach 1 PWR. |- 1RV, 1P, 2SG | 2485 5/10/70 |- 6,975
Robinson 2 PWR | 1RV, 1P, 3SG 2485 - 9/20/70° | 8,389 .
- |Millstone 1  BWR 1RV -~ | 1250 110/26/70 13,296 -
{Palisades - "PWR - 1RV, 1P, 2SG 2485 11/02/70 1,000
Monticello "BWR . | 1RV - . 1250 ~12/10/70 5,487
|Dresden 3 BWR 1RV . - 1250 - 1/31/71 3,500

' Total Plant Operating Time, hrs.. 952 »030_ -

Total Number of Vessels - 97.

Total Vessel Operating Time, hrs., 3 524 078
or approximately 400 vessel-years -

. ®RV = Reactot-Vessel--ﬁ o

... P. = Pressurizer

v'""'»SG,-‘-*_Steam.Genérat:&:u':‘>'T b
Steam Drum

D .
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MR. RKARMAN: Mr. Maccary, Mr. Briggs requested
some information dealing with a response previously given by

the Staff dedling with the number of nuclear pressure vessels

" ahd” ln—séivicé inspection° Do you care to respond to this

| Additzonal questlon?

4Y;£5 I would like to prlnclpally

indlcate the bases for the preparation of this chart.

MR. KARMAN-‘ Thls chart has prev1ously been dls~

trlbuted to the Board and the partles.

© CHAIRMAN JENSCHEi Do yoii deésire to have this

1ncorporated in the: transcr1pt°
MR KARMAN- I do, Mr. Chairman.
hCHAIRMAN JENSCH: Do you have copies sufficient for

the reporter and counsel?

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

.Mr..Chairman.

CHAIRMAN JENSCH: Very well. Any objection to the
Staff's request?
N | MR, TROSTEN. No.
MR, MARTIN~{ No ‘objection.

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

page statement entitled NUCLEAR PRESSURE VESSELS. - OPERATIONAL

SERVICE STATISTICS, 10/26/71, may be incorporated within the
transcript as if read. Will you proceed, please.

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

that the basis for the pfessure tabulation is the summation

of the operating service reported to the Atomic Enérgy

‘Commission for water cooled reactors that have been in-

RN

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

;attempté&,iﬁﬂtﬁis'ﬁabﬁlation to present those vessels which

in effect are subjected to conditions not unlike the
pféssﬁiiZed water systems and the boiling water systems that

are currently belng applled in nuclear power plants.

R .. We have Lndlcated that the bases for our summatlon

is nuclear vessels. The one point I would like t0 emphasize
is that we have included reactor vessels, pressurizefsi
steam generators.‘ The part I am trying to clear is that all

of these vessels are de91gned and constructed in accor ~dance

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

‘each of these vessels is exposed to the same operating

conditions as reactor vessels. We consider these not unlike

a tééctoi“#essel.iﬁiduality and in construction.

. There was an addltional ltem in the questlon which
rel&ted to the degrée éfvsﬁperflclal volumetrlc in-service
inééection that some of these vessels may have recelved
to date. ‘ In review1ng our records, I can state at 1east
four of these plants have been subjected to 1n~serv1ca
examinatlons as generally requlred by Section XI of the

ASME Boiling Water Pressure Vessel Code. Namely, these
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Vessels‘are the Yankee Réwe, the Humboldt Bay, San Onofre,
and Connecticut Yarlxkeeo Tﬁese plants have'already-recéivédb
the initial inspections fe@uired by the Code in accordance
withia program developed to comply with the requirements'of
the Code; |

MR. GEYER: In talklng about fhese parts on the
prlmary system, what is the sxtuation with regard to the

plplng7 Is the piping fabricated and installed in accordance

ithh a code, and, if so, what codes?

MR,‘MACCARY: The practlce at the time -- I am :

relating.this to the Indiéh-Point. --wag to build the piping

to andthér code and hot theiASME code in view of the fact
that there was not in exlstence at the time an approprlate

code coverlng piplng, nuclear piping. But there was an

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

of these plants have- been bullt to these earlxer codes.

We might mentlon that the current edition of the

ASME?Sec+iBh 3, Boil -and, Préssure'Vessel Code, incorporates

‘the same standards, the same requlrements for piping as

normally applled to preSsure vessels,-
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DR, GEYER: Do you know the name or number of the
code which was followed in indian point No. 2?

MR..MACCARY= I de not have that with me. I think
perhaps Westinghouse can answer thaﬁ guestion.,

CHA IRMAN JENS&H: :can Westinghouse give us thafvdata?

MR._WIESEMHNN. 'd like to just check with tﬁe
safety analysis repoxt and we will give you the answer short&yo

DR. GEYER: “Atgurthe;,queetiono 'Have _you made any
tabulation with regard ée piping diffieulfies in these'plants,
ifany? | |

S m MACCARY: No, :wé haven’t made a tabluat:i‘ox:fa but we
ereuéwére of_ghe;fgptnﬁpag epme”plants that ehcountered-d;f-
fieulties in the pipingj~~fl

DR, GEYER Thénk you.

MR, MRCCARY.' X tﬁiﬁk I might be able to add to my
earlier response to your‘queséicn.

I note that in one of the reports here, the piping
wae built in accordance with the ARSI, B-311 code for powexr
pszng includlng the requlrements of the nuclear code cases
N<7 and N-].O S |

%}' 15Av CHAIRMAN JENSCH. Are code requirements adequate?

MR, MACCARY: In my opinion.4yes,

' CHAIRMAN JENSCH: fThe reason I asked, I recall
Admiral Rickover, he said the codes are the lowest common

denominator that can be agreed upon. Do you agree?
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MR. MACCARY: We have examined the code crite_:;fia
with respect to the design consexvatisms. It is the opinion
of the Division of Reactox s‘i:andards that thé code réquiréﬁent |
as presently applied is adequlm:e° We have also x:ecognlzed that
in order to mamtaz.n the quality and also to have the assurance
that this quala.ty i@ m§.mtamed during service, that rel:.ance
must be placed upon in-service examinations in acéordancg with

the ASME, sectz.on 11 code. The AEC has adopted most of these

i aodes as :.tsjrégulations.

cmmmn JENSCH | ESPecxally with in-service mspec~
t;on you feel moxe. ccmfident aboui: the quality of ::t?

MR, MACCARY: We feel that one must not be onutted
in oxrder to i\ave the assurance that the initial -_gual:.ty le |
retained dur.ing its gexvice ;flife., | |

CHAIRI@N JENSCH. :Excuse me. Go ahead..

MR. MACCARY: We have, for the mformatn.on of the
Baard. participated directly in r.he development of the in-
aerv:.ce requirement fox' nuclear components.,

: CHAIRWKN Jmscu, 'gbu gave an answWer to Dr. Geyer

‘about some problems with pa.pmg._ Did you 3ust ment:.on a few

mmutes ago that while the piping has been mstalled, you have
some problem w:.th the pipmg? Do you have that?

MR. MACCARY: I don't have the details here, but 1
do zecéll that the piping has indeed been subjected to some

degrees of degradation. These are distinct and separate from
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~ the vessel,

CHAIRMAN JENSCH: what was the degradationf-léaks?

MR, MACCARY: Iéaks in the piping.

CFAIRMAN JENSCH: Row large?

'MR. MACCARY': Sﬁfficiently to provide meané of
detection and requiring shutdown for repairs.

CHAIRMAN JENSCH: Iaxge enough to permit dgtection?
I suppose.if you have a tﬁenty-é—gallonaa—second flush, you

can detect that pretty well, 1Is that the kiﬁd of a,leaklyou

‘are éaikinéiabouf?

lﬂg,'MAOCARY: I‘ﬁ‘like to make a correction. It is

CHA IRMAN asmscno' I say, how large the lesk is. 1f
you have twenty gallons a second flushxng out'd youx plplng,‘
you can datect ﬁhat. I$ it that klnd? |

MR, M@CCARYo I would respond that the leaks are much
smallar than that m.agnitude° They are generally suff;clnntly

small that it takes a considerable period of time before there

-is sufflcient escape of reacter coolant to permzt it.

DR,,GEYER mr. Maccary, LS there any zeference that
you can‘gzve us that reports your experlence with piping?
MRO MACCARY: We can if we rewview ouxr records.
' DR. GEYER: It might be helpful to have that infor-
mation. 'Thank_youg |

CHAIRMAN JENSCH: All this in-service inspaction of
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both the vessel and the piping, in case there is any doubt about

the codes for comstruction'and installation of the veésel or thé .

piping, you have the assurance you get from inuservice'inépec-
tion during operation; is that right? |

MR, MACCARY: Tha%°s:cafrecto

cﬁthMRN JE&QCH& And you insist on in—serviée
inspection; is that right? - .

MR. MACCARY: VYes, we require it.

CﬁAIRMAN JENSCH: Do we infer from that, yoﬁ}are not
too satisfied with the codes for constructlon and insulation,.
bnt you ‘want the in-service inspection to give you the ;
assurance you need?

MR. MACCARY: Nbe I think 1'd like to restate my
earlier position, that we feel thac the lnitlal quality as o
obtained by the applicant of the current pma»txcea and code

requirements.is indeed satiéfactary and acceptable.

§ .
B

Buéfwe*alédn1iké'€62adéi§eh;h§§!the components are
subjected toqé rather wide épectrﬁm’bf éaﬁditions, particularly

during transients. It is uﬂder these cbnéiticns that we feel

tzmely basis.if

454
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i MR, BRIGGS: ‘ir.. Waccary, is my ‘recollection- right

2 | that there is a statement 1n Section 11 of the Code that this

3 || code represents the minimum requirement for inspection andithat
‘ e-i it is not intended.to -- and'these words aren't quite in the
*hk 5 || Code. Igwould not discourage the operator from engaging in

e further’ 1nspection° f " o

 _7'L MR, MACCARY-f That . is correct.

ﬂaik 5 o "CHAIRMAN JENSCH: 1Is it also right that in geeerel‘z

l; the codes indicate that they conalder these to be minimum re-~

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

1 s;andards on the par% of‘manufacturers?

12 o M&“ MACCA&%:JﬁYes; thatlis correct, also. S
® 3 R m BRIGGS' . In lookino at this list of vessels and

14 the times, it is certainly 1mpresszve that the total VEaSEI

15 || operating time has been over 3.5 million hours, orAapproxima:ely
16 || 400 vessel years., How sheeld we assign significance to theee
17 numbers? In other words, whet assurance does thls total give

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

o

19 without failure°

f

20 L MR. MACCARY'§ In reSponding to the Board’s questioe,
21 it was our intent here to indicate principally that we do have
22 lisome operating experience with nuclear vessels., I must agree
‘Zé that the extent of the statistlcs perhaps is not of sufficient
24 influence to draw any furthé? conclusions. But we do have'eOme

25 | operating experience which allows ug to at least draw some
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confidence-in the adequacy of the construction and aidesign |
of vessels to serve their intended functions.

s

MR. BRIGGS: And there is not many of these vessels

- that have operated over periods of one to, I suppose, flve

years. uould one conclude, then, that the probability of a

‘nuclear vessel operating for aawlong as five years without

failure is high? G
MR. MACCARY: Afé you referring to high withfréspeqt
to similar vessels under similar conditions° I didnitaciearly

understand your question.

4

MR BRIGGS' dzny of these vessels have operated"

gfor five years or.more without fallure. Is this a reasonable

statlskical indication chat ‘one can expect vessels designed
as these have been and. operated as they have been, manufacture‘
as they have been manufactured, would operate for five years
without much concern for failure?

MR MACCARY' My answer would be yes.

’ MR. BRIGGS: You mantioned that four of these
vessels had received inSpection. As I underataod it, the
inspection that is requiredﬂby Seution 11 of the Code, that ‘
ié; The Yankee Rowereacuor vessel is shown to have operated
78,000 hours. This comes during the end of the ten-year -
ihépéction; |

Are you acquainted with the in-service inspection

+

- that was performed on the Yankee Rowe vessel?

MR. MACCARY: Yes. We do have knowledge of the in-
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\the Yankee Rowe vessel 1ndicated that the only inspectiom of
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spection since it has been reported to the Atomic Energy
Commission. ; , .

MR. BRIGGS: Ié it yoer understanding that %ﬁ satis~
fied all requirements of Section 11 of the Code? n

_MR. MACCARY: It satisfied the requirements to the

of the degree of examinations which were conduCted '

normally applied to current design plants.

Therefore, we are aware that certain areaseqi'theSe
components are not accessfble to the examinations redq@red by
the Code. _ - |
MR. BRIGGS This wae my fmpression, also.. I beliebe

the Southmest Research Institutes report on the insoection of

the reactor vessel that had taken place was of the flange to

vessel weld and that this was conducted from the surface of

the flange.é Th; éQp heed was imspected but, as, I believe the
report indicated essentially no volumetrxc inspection of the
bulk of the reactar vessel‘ o *g:‘:;:

| MR. MACCARY' 1 believe the report you reference is
coxrrect. I also have some additiona]. data which I just com=

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

here that in 1970, twenty were ultrasonically examined at the
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Yankee Rowe plant.

MR. BRIGGS: On the reactor vessel or other piping'
and the vessel? | | \ .
MR, MACCARY: I do aot have the details exactly of
BRIGGS The Shipping Port reactor has: been in
oﬁeration for the Iongest time. Do you have any idea'of-
inspections thae might have been made of that reactor vessel?
W, mccmmr- No, I do nbt. R |
MR BRIGGS* Has any attempt been made in any of
these inspections té fallow the- progress of known indications

G

of flaws in the vessel that were obtained during manufacturing
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3959 .,
MR. MACCARY: To my knowledge, we have no such
information as yet.

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

.;ijlt is, plants with 31 reactor vessels, a large number of

steam generators are pressurizers. Is 1t~r1ght that you do
not know of any programs that have been undertaken to follow
the behavior of flaws ih the vessel by in-service 1nspectlon°

1

‘%g' "' MR. MACCARY: " Other than those whlch have recelved

. some degree of in~se£v1ce examination, since thls 1n1t1a1

’

procedures of the Code would provide a base line for the
subseqnent examlnatlon results.

CHAIRMAN JENSCH" Is thére any program in this
regard? .

MR. MACCARY: itfis:our intent to review the
resu;ts ofAsobsequeat exaﬁinations and compare them with
those thaéihaVe beeq petfokmed. This is a function that ‘we,
1ndeed, carry on for all plants. |

MR BRIGGS But I see many vessels here that have

v

‘operated for perlods of two years to more than ten years

n thebShlppzng bort vessel more than ten years where

'fthere seems to ‘be . nolnformatlon at all on what the status

'of the vessel is, whether they have. flaws that have grown

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

to have been in vessels that may no longer be in operation,
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reactors that are oo longo: in operation. Has any attempt
been made to do tests on Ehose vesgels that will noflonger
be used in order to find out how they survive theirilife as
reactor vessels?

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

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

retired from service and was subjected to extensive tgsting
in order to evaluate not only the structural 1ntegr1ty and

‘/the cond;tlons bt also the influence and- effects of

irradiation of brittlement. - .
.MR. BRIGGS: Are the results of that study reported°
MR. MACCARY: Yes, they‘are.
-MR; BRIGGS: Could you cite the report number,
please. -
aé."MAéCAki: wépD-TM~64o.
~QR. BRIGGS: LWhile we are talking about inspection,
the Board”haé é#preséed conéern about the words that were

used.in thé‘technicaltspeoifications concerning the inspection

of the Indian P01nt 2 reactor. The words, at 1east one

&interpretatlon of the words belng that the 1nspectlons of the

Y

‘.reactor vessel w111 be carrled out provxded somebody

develops the equipment toc do it. 'We have received assufances

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

towards development of the inspection equipment and as I

understand it, that the inspection of Indian Point 2 reactor
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! vessei will be made to conform to the Code. In most cases.4—
2 let's put it in some cases the Code permits the inspecﬁion
¥ to be made at the end of the inspection perlod, which is
‘ 4 teﬁ years ’ but there are two or three places in the technlcal
55%“7‘spec1ficatlon and these are, T believe, code requ1rement§
6 .-where some of the inspection will be done at the end of:
7 | about.three years of operation. The Staff bays it w111
8 ; review the inspection program at the end of flve years.
e Are we to have complete-;§éurance that the inséeétiqhs
10 that are proposed for the é;d of three years will actuéliy ’
11 be done and will be done thorougnly?
12 MR MACCARY.‘ Thls 18 a requlrement of the D1v151on
. 13 of Reactor Standards technical spec;f:.catz.on and we, %ndeed,
'14' understand that to:be the case, that we will have a réport
15 of the initial examinations that will be completed at  the
16 h éhrée'and a third year intéﬁéal, which will provide a_basis
17 for the development of thev;emaining program for the
© 18 %pspection interval. i
;51;5 gf;;pé;, MR. BRIGGS. And the words that these 1nspectlons
Aéo ;re pfédicated on the devei;pmeﬁt ;f eéulpment this just
21 | means to Staff that equlpment is go;ng te have to be
|
22 | developed in order to do these inspections, that the equip?
‘ 23 || flent will be developed and the inspeqtions will be" perforined
24 W. or that;the Indian Point 2 p;ant will have problems with the
25 || Staff. Is that right?
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'ffflaws that they found.

-of Reactor Standards has currently adopted is to complle

‘MR. MACCARY: That is correct.

CHAIRMAN JENSCH: Let me just ask Mr. Maccary a

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

kls that correct, testlfy about some three 1nd1cat10ns or

In line with the inquiry from Mr.,

iiBrlggs, will you develop some sort of a procedure to see what |

l

happens to those three 1nd1cat10ns or flaws as tlme goes on,;
if this plant is operated?'

MACCARY: " Yes.

MR. The practice that the,Diviéibn

. :_,. /

«g'.-'

»what we refer to as the base 11ne examinations and these w111

(

be. the basis upon whlch we will evaluate the results of

1 ‘

CHAIRMAN JENSCH.' Maybe”my.éerms aren't ccrrect,
but w111 you go over to that vessel and mark it with a red
X or tie a string to it Where the flaws are and follow it

every time someone makes an inspection of it from then on?
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_requirc an evaluation at that time and ‘the basis, of course,
~is to. provide a compariscn and to detect if there are any

‘vchanges occurring during that interval bctween inspections

Jready statistics on what percentage of time these plants were

'_dering somé of these indi ate, pffhand, less thau 50 per cent
< of the time were these plants in operation. ‘' Is that appgoxi-

mat:ely correctly?

,l3963

:MR MACCARY: Yes, we will do it to this extent..
We were advised of the Iocations of the flaws in the vessel
We will evaluate the sxgnificance of these flaws as they affect
safety. We will request that where these are examined“that
they be reported to the ‘extent to which they appear to have

been subjected to changes in their indications. We will again

}y‘

CHAIRMAN JENSCH On this tabulation of nuclear

2
-i:

pressure vessels operation service statistics, do you have any

‘in operatidn and what percentage of time they were out cf %
operation? Maybe I can calculate it, but -- ‘

MR. MACCARY: Nb.*I don't think this charc wili_pro~
vide that‘informaﬁgonh;”yé principally sum the actual operating
hours in crdef to get the'sérvicc experience rather chacithel
age of the vessel. .

CHAIRMAN JENSCH° Yes, 1 understand.. But I was won-

o ;" L, : "

in

MR MACCARY: There may be some. It could be as high
as that. We have not compiled that information° |

CHAIRMAN JENSCH: And most of them are lower théﬁf

14
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t | 50 per cent. Is that correct? .
2 ; : MR. MACCARY: I really do not have that inférdafioﬁ.
3 | CHAIRMAN JENSCH' . That can be calculated, I guess, |
4 8,000 hours a year, 8800 hours a year.
5. ﬂﬁiﬁymgémf Just one further item. The Staff counsel Dr, Geyer,
5_’ asked for a report on pipe failure records. At your convenience,

7 will you be able to supply that record to the Board? _‘E B

8 KARMAN. ,I made a mote of that, Mr.. Chairmaﬂe
'  CHATRMAW, JENSCH-& Very well o -
‘dﬁﬁ‘ ?Qiﬁfﬂﬁ $ Let me ask Mr. Dressel Just a queséion, if I may.

A |1V :ﬁ:V.\i ,deu heard the in@uiry by ﬂr. Briggs about the ,code,
12 did you? And that c;des aren t intended to discourage improve-
13 ment over the standards set by the codes, for instance, as to
14 flaws or metallic quality.E DPid you hear those?

15 MR. DRESSEL: ~ Yes, sir.

16 | :). 4u'f CﬁﬁIRﬁAN%JEﬁSCﬁ‘ What has Westinghouse done over

7 | : d above the standards of the codes to reflect better quallty
18 ;han the codes would prbVide’ , _

ﬁé vv.fg”ﬂlv; 'MR DRESSEL'“ Inithe instance of the ulﬁrasonic inm
20 speétion, a much greater degree of: flaw of coverage was pro-

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

2? 100 per cent of the materials were inves tigated ultrasonically.
23 . In addition to this, we konow that the-&ndications |
24 that are present in the material are well below code acceptance
25 standards. We know this.




10
"”
312
i3

14

15"

16
17
18

20

2t

22

23

24

25

- Xs. that correct9

N e uwﬁ,Lg;,w - 3965
| CHATRMAN JENSGH: What does the code permit ' ‘as to
ultrasonic testing? Whatfpercentage of vessel need be covered°
"MR. DRESSEL: At that particular time, I txink that

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

you a percentage of the area that it would imvolve, but con~
servatively;it was somewhat less than 100 per cent of the
wlune to be inspected |

CHAIRMAN JENSCH. And you weren't satisfied with

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

e il on - g"-", :!: a . . . ’
T- s te AW : e N

MR. DRESSEL: The designing engineering group wasn't
satisfied with it. That's correct° g ‘ | C

CHAIRMAN JENSCH Were thare any other instances
where you weren'’t satisfied With the code and did more in the
constructiﬂﬁ‘of the pressure vessel’ Do you know? f o

MR, DRESSEL. Yes. I think our engineerlng staff
should be asked to respond to thiu. There are othex areas
tthat I knowfif, right. For example; the ultrasonic inSpection

j l

Eof clad The cladding of this veSSel was tested for bond to

I.the base mai;rial which was not at thht{time a total bond

CHAIRMAN JENSCH: Waybe I am not having an understand~
ing of the vessel and so forth, but l wonder 1f you gongd‘tell
me something about what, while thexe iS'éxdiff;i;ﬁt type'éf
reactor involved, maybe the kind of construction is the same,

but what has Westinghouse done to make the pressure vessel for
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Indian Point 2 better than those discovered down at Oystét '
Cfeek? , ;ﬂ : )
MR. WIESEMANN: I think the Oyster Creek problem was
one which involved a feature in the vessel which we do not
have in the design of our vessels. So it's a licele’ diffxcult
to answer your question in that respect. We have addressed
this general question, however, Mr. Jensch, in several ways,
and one of the reasons why ‘I had asked for SQme time to look}
up the code reference was not that I did not know the refer-
ence ‘to the piping code, for example, but I wanted to find
out, 1n the éafety analys1s report we had identified; what
4we had required because wWa did require additional thinws to
be done not only on the vessel but also on the piping.  A$f5
matter of fact, in the FSAé in Chapter 4, Section 4, 5 which
starts on page 4.5-1, there is a descriptlon of the reactor
coolant_system injection aud in that section there are the
areas, ihe ﬁringipal areas of difference are listed. It élso,,
in answer to a question, 1 believe it was asked by Dr. Briggs,

way back 1n, 1et s see, 2 have a transcrlpt referemce9 the

~ cript 632 We‘aave a list of the

anl
ey

quality assurance requirements beyond the code requirements

q‘estion was asked in'trs

which were based on the differences from the 1965 edition of

~ the code which was applicable to the Indian Pdinfnves§e1 aﬂd '

they are fairly specific.

Also, in answer, in respomse to a question by the -
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Staff which was Question 4. 5 1, which is included in omne of
the amendments to the safety analysis report, there is a dis-
cussicn of how the initial;requirements imposed upon the de-
sign and fabrication of the reactor coolant piping brought the|

basic standard to be 31 1 code, that Mr Karman referred to,

the piping code which is now incorporated in the ASME mechan-
ical components code, which Mr. Maccary was referring to as

belng essentially consistent with the requirements for reactor
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And to go beyond that, there is quite a bit of detail
given in these references théﬁ I.have given you and if féuihave
some quesfions, after you ha&e had a chance to look at_éﬁeéé I
think we would be happy to ad&ress those.

| CHAIRMAN JENSCH: Thank you. I thlnk it Ls well to
note wherein the manufacturer. the constructor, has donexmore
than the code has required; but at the same time I hope;that
we don't get too many answers,lﬂwell, thesé were all done‘-:
accoxrding to the code” because I think we are finding many,
many times that even the constructors believe they should go
beyond the code and I would Lnfer that the codes are lnadequate
because even the manu:acturzng went beyond 1t. h

Will you proceed.

MR TROSTEN. I mmght note for the record, Mra

chaxrman, that the answer to the Bcﬂrd’s questxon to whlch Mr.
Wiesemann was referrxng, whlch is a questlon asked -on March
24, 1971, was 1ntroduced into evzdence at transcrxpt page 887
CHAIRMAN JENSGH: ,Thank you° will you proceed, please
MR I&RM\N- We are maay, MY chaxrman
Mro Maccary; would you please respond to the Board's
inquiry wzth reSpect to a dlscuselon on burst stresses and .
pressures? | |

MR. MCCARY: In presenting the burst pressures, with

that our calculations were based on the use of the minimum
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specificatien properties of the materialso These minimum

properties, of course, are deflned and specified in the _:'

applicable 1nstruction code. We also note that in practlce,

'V.and this is indeed the case with ehe Indian point 2 vessel,

the actual strength pmopertxes of the materials used in the ‘
construction of the vessel average slightly hxgher than the
minimuzm specification values. When we comnared our calcula-
tlons for the burst pressures and made an appropriate adjust;
ment for the actual values of the strength pxopertles, we
axr;ved at pxetty wach the same values as specified by R
Westinghouse. R “ “ |

In other words, we fing that by adjustlng the
properties, roughly, on an average of f1Ve to ten per cent,
we raised the burst pressuge from ocur specified 7,455 to_
appruxxmately 8,000. i |

cnaxamnm JENSCH: wili you proceed. |

MR. KARMAN: MIQ:MQGC§?Y%fthe Board aSkeéie question
with respect to the dnctilé?cangiticns undex whichftbeireaetow

vessel will be 0perated éﬁéithe temperatures of thé vessel

R maﬁerial could you please refer to that?

MR, MACCARY.: In our revmew of the epeeatlng con-
ditions under which the Indian point 2 reactor vessel would '
be subjected, we, of course, recognized that the reactor vessel
particularly, the temperatures approached those conditions

which may be within the proximity of the pattelle regime of
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the material properties. .

However, as we have indicated in our report.'we haye
applied the AERC fracture tothness requirements to thefIn&ian.
point reactof vessel in whic% we have agsured curselves that
the operations in this regime will have suffieient margaiﬁ
above the brittles propertiee and in arriving at a mini@h@
operating pressure, We have;ﬁefined'the lowest pressuriZEtion
temperature which can be apﬁlied when the vessel is suyjeeted
to pressurizetion, to full pressuriﬁatienﬁfer‘oberation;

To give'YQu an inéication of the mafgin that;wefhaﬁe‘
from the eattelie regiﬁe to'Whet we believe is the duetileeﬁ
5ehaviei regime, I will cite two figures. oOne, the maximem‘
nil duéﬁility transition teﬁperature of any of the materials
xﬁ the reactor vessel is 20 degrees Fahrenhelt. In order»éo
permit operatxon by pxessur;zatmon, we wzll require that the
melt temperature be 200 degrees here., This provides a safety
margin from an operatxonal standpoint, |

In additxon, the Board has requested discussidn on

the causes of nil ductzllty tempexature 1n steel the nil

.ductllity temperature in steel and why does radxatlon cause

‘ this temperature to change. We: can only respond to thms ques-

tion in a very general way. We recognize that fromjthe safety
standpoint, the AEC is principally interested in undefetanding
the actual properties that the materials may have during their

operating periods.
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3971 .
With respect to'tﬁe question of nil ductility‘
transxtxons in steeel, thls, of course, is a character;stmo

property not unlike other physxcal properties of materlals.

””Wa have not explored the fundamental basez and the reasone

for such properties, but we.have principally addressed ouré
selves to the fact that we know the actual measured propertles

of these materlals in the Battelle condition and it is Wlth

this knowledge that we endeavor to assign margins for ope:a-

tions above this regime.

There is further dlsou551on requlred on why does‘ ,
radlation cause this temperature to change. We' can only staﬁe
that Battelle non ductlle behav;or occurs gradually, whxoh
changes the temperature from a cleavage fracture along
orystaliographxc boundaries.to ductile rupture whxch lasted
the %oamatzone A dlscussaon of the theories is beyond our
lével of cempetence«y We have reviewed these in the llteratureu
These dre, indeed, mich more complex flelds than 1t was neceas-
sary for the AEc to- reviewoik |

<1

We resarlct ourselves princlpally to understanding

that we have marglns of safety above the measured propertzes

of the mﬁterials,.,ﬁ»iwlu4mff»
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lThere is one additional question for (which we can
provide some response and that is to indicate with what
certainty we know that the change'found in the sbrveillance
specimens w111 be duplxcated in the thick wall of the reactor
vessel. We recognize that all reactor vessels are requirud
by the AEC to have a materlal survelllance program. As part
of this program, materlals that are directly obtalned from
the reactors that are introduced in the form of test ;
specimens in a reactor vessel at locations within‘capsulee
to provide an acceleration of the efferts of 1rrad1atlon,:
The capsules, in each 1nstance, are . locatedcﬂo ser to the‘core
region of the réactor vessel in the vessel wall. When the
capsules are withdrawn perlodlcally, and the tests arei |
conducted to measure the changes in the fracture toughness
properties, we then have a condition of what the reactor
vessel wall may experience much later in service life. And
this gives us the assurance that if we discern considerable

changes 1n the test speclmens, that we can, indeed, correct

' and adjust the Operating llmltatlons to provide adequate

ductillty and toughness for the contlnuance of the operatlon

of the reactor vessel
ﬁcﬁAIRMAN JENSCH: Those specimens aren’t subjected
MR. MACCARY: No, they are not.

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

and we have found that stress radiation has no greater effect

- on steel inbrittlement than radiation alone.

,MR. BRIGGS: Has the AEC reviewed these questions

Q.thoroughly and provided a report that describes the basis

for the uon51deratlons that they use in deciding that the{
mode of vessel operation is a safe one? In other words,-;s
there a veport that the AEC hes prepared that describes this?

MR.lMACCARY: Only our Staff evaluation, which ﬁae‘
been submitted to the Divisiod of Reactor Licensing and to ‘
the Environment Committee on Reactor Safeguards.

MR. BRIGGS: This is in the Staff safety ana1y515ix
at this p01nt° : o

MR MACCARY- Safe£§ ahéliédse

MR. BRIGGS: Qﬁt,¢515 in no way tells what

"exéeriments had been run and how thoroughly the infor@ation

6f the materials typical of those used in the Indiah‘fbint :
2 vessel are known. Is that correct?

MR. MACCARY- We héve not prepared a reﬁdﬁt
addreselng thls general problem areao' We have'reviewed
extens1vely all the available literature that is made
available to us in our development of euf AEC criteria.

MR, BRIGGS: Is there much ihformatien availéﬁle en
the difference in effects thetmight be observed on heavy‘

sections as opposed to small sections that are normally used
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in the test?
MR. MACCARY: Yes. We have reviewed a con51derable

number of reports addressing this very questlon. We are also

”follow1ng very closely the AEC efforts with respect to the

heavy sectlon steel technoldgy program, which addresses many
of these questlons and we continue to pursue the development
in thls area.

MR. BRIGGS: Are there differences between thev :

:results that one obtains w1tn heavy specimens and w1th small

- Sspecimens with respect to the effects of radiation on the -

MR. MACCARY: fes, there are. 5

[

MR. BRIGGS: What kinds of dlfferences are they and

what direction do they go?

MR° MACCARY: One principal difference that is of

lmmediate lnterest 1s, of course, that as the section

_thickness isg increased in size, the degree of inbrittlemeﬁt is

indeed related to the cross sectional area. A gradient can,

indeed be developed in the wall thickness which relates to

the dlfferent degrees of inbrlttlement. We know, for

example, that . the 1nner wall will be: much more inbrittle

ithan the outer wall sectlon of the vessel

MR. BRIGGS: If you were given exposure, is a tthk
sectlon more brittle or is a thin section more br1tt1e°
MR. MACCARY: A thin; section is more brittle.

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

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

section on one wall and there is a gradient? TIs that the -

- effect that you are talking about?

' MR, MACCARY: Yes. The effect is extenuation through
the wéll. ﬁ
MR. BRIGGS: 1Is there a particular report that iou
use as a basis for many of your considerations, not necessérily
an AEC staff report but a particular report that describgé

the effects?
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MR MACCARY: Yesﬂb I think I can cite omne report

which I have a copy of and which, perhaps, provides a veryf
comprehensive sumnary of these particular questions aud that

is:..a report prepared by the Wayo Research Laboratoxy,. Washing-

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

Pressure Vessel Steels." It s authored by L. E. Steele and

has been published as an atomic energy review, Volume 7 No 2
as part of a presentation at the International Atomic Energy
Agency in Vlenna, 1969. e

DR. GEYEku Mr. Maccary, you say that the standards

- set by the AEC requires that the vesael not be closer than

200 degrees of its nil ductility~temperature. Under normal
operating conditions, how close is it to nil ductility temper-
atufeq : :. _
MACCARY:: 530, oosed oo.operating temperatofeiof‘
50 degreeé° ” .
‘.ﬁko GEYER: Whed does it approach tle 200 lcvel?
under'whaﬁ>conditions° o

.;AR MACCARY. We find a limitation that the approach

d.

to the 200 alist be reached when the pressure within the :?

| system 13 25 per cent of the designed pressure.

DR. GEYER: So the pressure on the system is aééoéll
very much. 1ower than design pressure when it approaches 1ts
nil ductility to the 200 margin9 |

MR. MACCARY: ThatL correct.
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DR. GEYER: Thank you, sir. | o

CHAIRMAN JENSCH: Will you proceed? |

MR. KARMAN: Mr. Chairman, at this time I wouidiiike
Mr. Kniel to respond to the question posed by the Boérd.wiﬁhA
respect to é fallure of the vessel and consequences of su&h-z
reaction. Mr. Kniel. i |

MR. KNIEL: Yes; The consequences of the failuré of
the pressure vessel from the standpoint of the release of |
reactor coolamt at the pressure and temperature of the ope%aé
ting conditions have been discussed and our responses to simg-
lar questions raised by the Board at the hearing session,déped
Maréh 24, 1971; reported iﬁ the tramscript at pages 683 to 684,
‘and I will response was dated July 8, 1971. Aléo, certainj
questions were raised by the Ciﬁizens Ccmmittee for the Pro-
tection of the Enviromment, Question A-44; and our responsé5
dated Jamuary 11, 1971. |

In these responses we indicated that protection f;r_'
the containment against the highly unlikely failure of the ‘
reactor vessel by a longitudinal splitting or by various modes
of circumferential tracking had been pfovided‘by surrounding |
the reactor vessel and othér components of the primary Systém
with concrete shielding. The purpose of that shielding is tﬁo-
fold. Fivst, to provide protection against the jet forces |
produced by the impingement of the high pressure fluids on the

construction of the components imside its containment, and,
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“Nsecond, ‘to. provide“protection against potential missiles whicﬂ.

might ‘be ‘generated from constructurdl failure ‘of components,‘
Our conclusion to these elements i1s discussed in the safetv fi
evaluation dated December 16, 1970 on page 36.

The Staff’s position on a core meltdown has been"
etated in our response to a question raised by the Citizens
Committee for the Protection Jf the Environment, the question |
I-2 response dated May 12, 1971 in this response, we stated

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

that specific safeguards to cope with this condition are not

required We would not recommend licensing a man if we f

j thought melting of substancial or all of the core could occur°

We recognize the desirability of having a basic understanding
of the potential core meltdown accident.

- However, we conclude that the best assurance of .
ubiic safety is to prevent core meltdown from'taking place,

We have not identified a specific mechanistic model which

would descrlbe the likeiy consequences of. the complete core

meigdowg and;we do;not conduct our evaluation on this basis,
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MR, KKIEL: The most #ecent Commission’s study oo?;

core meltdown was conducted at the Battelle Columbus Labo:aeg“
torles. A final report on this study was published in Ju19 5

1971 as BMI 19210 entitled, "An Evaluation of the Applicability

of Existigg Data to the Analytical Description of a Nuclear

Reactor Accident, Core Meltdowa Evaluation "

MR. BRIGGS The Board understands the staff of the

Applicanc '  and I suppose the ACRS considered that a

: corélme1tdown is incredible. However, possibly for purposes
ffof discussion I happen to see a news broadcast tnis morning
;in which it was repoxted that the Maginot Line was up for

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

out that ﬁhis ~ Maginot Line was built at the cost of one :
billion dollars back in the Thirties, and it was xntended to
prevent the inwasion of France by German troops, amnd that i
somehow or other it failed because the factor had been over-
looked that one could go around ic. |

When I read the statements concerning the meaaufes

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

4reactor vessel longitudinally or circumferentially, somehow
—I have to ask why has the consideration been so 1imited9 Why

.has not the fate of the fuel elements been considered also,

‘e

1f one looks ‘at’ measures that ought to be provided against the
splitting of the reactor vessel? I £ind no arguments as to

why one should comsider only the movement of the vessel end
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vessel failure must be considered .at all, then what is the -
‘Staff iooked at all at what would ‘be the state of the core if

reactoy vesse19

openino pﬂrf of the question regarding the Maginot Line. I

}tpink,'haweveng unfortunately the h1story of the Maginet*x.ineg

Asystem whieh is desianed to accommodate the failurep that

‘the very worst kind of conceivable fallure.

| -39801~
the preventlon of missiles coming in contact with the contain-

ment, and that sort of thing

So it seems to me that one must ask if a reactor
fate of the fuel elements follawing such a failureV Has the

there were a lonOitudinal or circumferential rupture of the

]

f

MR, KNIEL- To answer that last part of youf*qﬁeStion

directly, no, e have not, but I would like to comment' on the

we have eeveral MagihegfLines here, oxr hopefully betteé than
that. Ouf.first_front; so to speak, is in proper desién'of
the:plant so.that it won’t?: Our second front is in the
quality asSurance-and'conséruction so that the primary System
won't faii OQur third front, if you will, is the inaservice
insPection that is required to maintain that.

Geing on down, we have the emergency core cooling

despite all the efforts we' discussed just novw to prevent this

failure, and the emergency core cooling system on the-basis of

'So I believe we ﬁabe certainly a number of defenses

other than the single line, whieh'was'the undoing in the case
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you referenced. I think our situatlon is significantly better

MR. BRIGGS: That 8 fine. Should one say that the
measures that have been prévided against failure of the
reactor vessel should be essentially disregarded, they ete
unnecessary, there was no. reason for putting them in°

R. KNIEL: Well, the ACRS has concluded that these
. measures are desirable particularly in plants that are in
higher population areas. The Staff approach the histor1Cal
Staff approach on provid1ng protection to the public has been

a concern with maintaining radiation barrier so that 1n the

~event of ‘a release of some type, the radiation is contained

The principal reason for providing the extra missile
shielding around the vessel was to maintain the protection
provided by the containment. Even in the event of certain
failures that could occur éhat wouldn't necessarily affect
the fuel or the core,dcettain kinds of missiles that- might be
released as a result of certain failures. So that it 18 a
step forward of maintaining the integrity of the containment
Ve feel chat the emergency core cooling system does provide
adequately for maintaining‘the coré in the event of a primary
system fallure. | |
| MR. BRIGGS: I guess we are sort of back at'the;
nuestion again. It seems desirable to provide Ehese méaeures
Hof protection in the évént chat thé ‘reactor vessel should

fail Should I infer from your answer that you believe the
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emergency oore cooling system has a very high probability of
cooling the core in the event of a reactor vessel failure°

MR. RNIEL: I think that 8 correct. 4 .'h

' MR, BRIGGS: I took some time to look at the trans-
ript from the construction permit hearings. If I recall
correctly, in that transcript there was discussion on the
failure of the reactor vessel and it was indicated that the
measures that had been provided would permit the circumferen-
tiei failure of the reactor .vessel below the nozzles, tﬁat‘
this then would propel the . upper part of the reactor vessel
upward a few feet. It would, in my view of the discussion,

pretty much destroy the pipes or at least seriously damage

the pipes that are connected to the reactor vessel so- there is

'no obvious connection of those pipes to the lower half of the

vessel.

Under tﬁése circaostances, could one conceive of |
the emergency eoréicooling;syseem.providing cooling for oﬁei
core? T | ' s =

‘a'MR Kﬁiéﬁ' I don t think we can provide any ‘assur-
ance thac it would provide cooling for the core under those
circumstances; 7l2§u{ | f 1 | | |

MR. BRIGGS: Is it generally agreed tha: if the

core were mnot cooled and were to melt down, that over .a period

of time it is highly likely that the containment vessel would

‘be penetrated by melting doﬁn through the bottom of the vessel?
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;‘MR. KNIEL: I don't know whether €here is any |
general agreement on that. But I think there is geﬁerai agréé
ment on the fact that it is extremely difficult to get a
mechanistic model_involvihg.a core meltdown. Just what‘th;
sequence of events wouldlﬁé and what the consequences of those
events would be, I think, has been showun to bé a diff#cﬁlt
?ggblem, especially in tétms of providing an answer fﬁat
could stand’against';;»ektensive questioning kind of;attacks

such as we have seen héréiin_the last few weeks.
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CHAIRMAN JENSCH: What is your view as to agregmeot
or not? o

MR. KNIEL: What is my view thh respect to what’l

CHAIRMAN JENSCH: Meltdown in the contalnment.

MR. KNIEL: My personal feeling is that there ls
no real way of know1ng Just what would happen in a core melt—
down. I have no strong feelings one way or another. I don t
think it is at all clear that you would result in an un- _
‘o;htrolled situation. I don't think it is clear that youi
wouldn't. - ‘ : 3 - o

I think the AEC has sponsored some additional work
in this area. Conclusions of that work is as reportea ;n the
report that.I ﬁentioned, tho BMI report.

I think that work;has demonstrated again the -- that

is the report'of the Advisory Task Force on power reactor
w3 . .

-emergency cooling, which waé held -- I quess, in '66 or '67;

that there were hoﬁsimﬁle méchanistic models that you caﬁ?A

rely on that would really tell you what the sequence of

- -eVents was and provide you with any klnd of real answers and

to how mnch of a problem you have, :7
MR. BRIGGs- So the conclusion you reach is that
there is some possibility that the contain@ent would not be

breached, but there is'also‘~~ I will put it thislﬁayé It'

may not be your words. There is a high degree of projability

that the conéainmeﬁi would be breached, is that not a
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conclusion of the Ergen Taék Force and the Battelle repgrt,
élso, if one reads it?

MR. KNIEL: I don't know if they tried to:réééh
those kinds of conclusions. I think they looked at the over-
all potential that might exlst. I think in terms of phe
potential, there is certaiﬁly a significanf potentialréhéﬁ thej
containment would be breacﬁed But how you relate that to
probablllties, I think, is a difficult question to anvwer"
because of the lack of really being able to come up with any
mechanistic model where you would have any confldenceﬁln 1t.

MR. BRIGGS: That may be a better way of putt1ng
it. There is a high potentlal for the containment to bel
breached iflthere is a mel;down of the’core. So as the AEC's
position on the meltdown is what, concernihg the core'meit-
down and concerning the inéeérity of the reactor vessel?

MR. KNIEL: -Our position is tﬁat the gpecifié
safeguérds géiébpeywith this condition are notfrequi:ed.

C?giéMAﬁ JE&SCH; We'weéé considerin;} fhis is.a
conveniehtftihe to.recess. Do you have anythlng?
poo MR TROSTEn-\ I waht to make a brlef statement

concerning Mr. Kniel's answer.

CHAIRMAN JENSCH: We will recess in a few minutes.

‘There is no smoking in this room either during the'héér;ng or

in the recess. It is a low ceiiing and it makes it worse

- for the,lower ceiling.
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Will you proceed. |

MR. TROSTEN: I think it is worthwhile notingfia
connection with Mr. Kniel's answer to Mr. Briggs' questlon,
that the subject of core meltdown and veseel failure hasA‘ |
been the subject of a number of questions addressed to the
Appllcant in this proceeding. The Appllcant was asked several
questions in January and March of this year by the Board

which were responded to, and we were also asked a number of

the Envxronment on this general subject, answers to whlch weré
provided to the Board. I think it is worthwhile noting that
it is Applicant s position that we are not required by the
Commissron s regulatlons or by the Commission's consistent
regulatoxry practrce, to design against the consequences of
reactor vessel failure or dore meltdown. I feel that I want
to make that observatiou in connection with the response i
tyat Mr. Kniel made., y |
| ‘MR, BRIGGS-K Mr. Trosten, is this a little bie‘iike
the pressure vessel code and the 1nspection code, that 1s a
minimum requirement that there is no intent ﬁodiscourage
the Applicant for providlng such measures if he wishes?

| MR. TROSTEN: Leﬁ‘me put it this way, Mr. Brigoer

CHAIRMAN JENSCH: Try and answer yes or no, if you

MR. TROSTEN: I don't think it is quite like the




EWmé

end

10

1

12

93 -

14
15
16
17
i8
12

20

21

22

23

24

25

3987

pressure'Qessel code.situation, I would say, Mr. Chairman. I f
would say we are dealing in a case here where jﬁdgment has
been made‘by the Commission which is reflected in its
regulations aﬁd its general désign criteria, and which:ié
reflected in the consistent practice of the Commission'énd
Advisory Committee on Reagtor Safeguards, that as a result §f
the extremely stringent méasures which are required to be
applied to the reactor for pressure vessel and the emergency

core cooling system, that applicants are not requiréd”to.

A Y

design against the conseq&ences of a failure of the rééctor,

pressure véssel or against the consequences of core meltdown.

Mr. Kniel has, it seems to me, adequately deécfibed
some of the rationale behind this. All I was trying tb.do,
Mr. Briggs, was to descrige just exactly what the Applicant's
basic position, legélAposition is, and what Applicant's a
conceptions of the”regulaéory requirements of the Atomic
Energy Commiésion_in this respect are.

~M§:€BR16655 Certainly.

CHAIRMAN JENSCH: At;tpig time. let us recess to

| ;
Yl

reﬁohvenéVinutﬁis room at 1i:10,

B L T

fi(A éhbrf recess is taken.)

' §
Py
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the goard is considering 1f he does have any cro»s«examlnatxon,

thereto.

CHAIRMAN JENSCH: Please come to order.

Before we pmoceéd. Applicant’s counsel, I bc;icve,
yesterday, in a statement in the course of oné of our"cic;
cussions at least, he expected to have some communlcatlon from
the attorney for the Citizen‘s Fund, whether there would be
any cross-examination.

MR, TROSTEN: ¥Yes, sir.

CHAIRMAN JENSCH:: If you do communicate with3him.

that he do it by a series of xntexrogatorles on: questlons

whzch would be suhmitted ana answérs submitted ;n reference

-
§

of course. the recross-examxnatxon must necessarlly

(

be lxmited tb the specifies of the redirect. so thattlt isn't
going over the cld grounds‘ctns;dered before, iéﬁ

MR. TROSTEN: ' We could certalnly be agreeable to that.
Mr. chairman., According to Mr.. oisman yesterday, he sald,he
would contact me by noon today with the indication that I would

immediately convey this to the Board. A

o : cmmmm JENSCE.' 'I‘hank you. g
Had the staff completed? L
MR,KARMAN= ‘We have complctedicur :esponses; M.
chairman. | o
CHAIRMAN JENSCH: | poes the ‘Applicant have furthet

responses? -
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MR. TROSTEN: No, we do nbt, Mr. Chairman. ou:‘
panel is available to remain here as long as the poard w:.shes°
iIf the Board has no further questzons of our pressure vessel.
panel. we would like to ask to have them excusedq.

MR. BRIGGS: I have one additional Juestion here.

I\don9t know whetler this will cause a problémz ‘In

<]

a proprieta:y Class 2 report, WCAP 7673-L, Feactor vessels

of an observation that has been made concerning the inﬁeifaCe
between cladding and the base metal. g i:f'v

In a hearing snch as this one, could the Applléant
give any discusszon of that. and in partlcular, is there any
reason to believe that such a problem could exist in the indian
POint 2 reactar vessel?

MR.‘QROSTENz Mr. von osinski will respond to yoﬁr
question, Mr. Briggs. |

MR, 'VON OSINSKI- I do not believe that this ques—
tion would pertain to the Indian Poznt reactor vessel at all

for several reasons.

nuMber one. ehis pmoblem occurred and the causelwas
determined due, number one,:to a procass of depositxng claddlng
that was dxfferent from thelprocess that was used in combustion
angzneeging

Number two, counled with the type of clad process wasg

the use of forgings. This vessel was construcited primafiiy
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of plate. So I don't think ‘the technical mechanzsm that caused‘
this prdblem on another vessel at another manufacturer wasn t

used on this vessel. so thét problem would not occur.

The combustion englneerlng people, when this prdblem

became apparent, were contacted, as wexre all of the fabricators

)

and asked to perform tests to sée’ 1f in fact thls could occur,
and coﬁbustlon did perform tests not on Indlan Point, of course,
but on this,same type of process‘that they used. They could
not develop this type of anomaly° » - B

my comclus;on is, without gettlng into the technical
dxscuselon of what c2used it. what this report is about—~since
I'm really not qualified from the metallurgical’ standpoxng to
discuss the details of what a conclusxon is, that the |

mechanisms that caused ﬁhis{problem were.not available in this

MR, BRIGG$§A-Wbula this ccndition have beenudetected
in the Indiéh point 2 veasei during the u;@rasonic inspecticc
of it? | | o

MR.'VON OSINSKIs ﬁb,-eir. qhiis: particular cone

,'-x..,‘ Ay

dition that you are reff»;ing to, I believe, cannot ‘be detecteé

by any kncwn non destructive means. mhis was found 1n a
vessel 1nit1a11y in Europe where they removed claddlng for the
subsequent attachment of an additional fixture or an addi-

tional appurtenance. That!e,where the examination came in,
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examinatipn occurred and théy saw this anomaly undex ciad 
cracking situation. This was reported to all of the mahu-i
facturers who hegan.a nunber of examinations on their own
eéuipment. .fhe latesf I knéw.about it is that the coné;uéions
reached thus far is that thé Indiaﬁ Point reactor vesséi ié
under Engineéring caMbustio; Practices and would not cagsé
this s:.tuatzon° | -
MR. BRIGGS: This: subject doesn t deal with the
feactor vessel. We have discussed it before. It has to do a
little bit thh Mr. Trosten's last statement before the recess‘
Earlxer in the héaring we asked a good man; questlons
ccncernzng the crucible that was planned for the Indian poxnt
2 plant, Some of the questions that will be asked wxll be a

repetifian'of those that have been asked before. I would just

ai, I don't know; where 1t is possible, or that is the answer.

butﬁwould like to clarzfy cettain things for the Board.

}* . ‘Befoce asking the-questions, I would indicate that

Sy

saMe of them are. based upon readxng of. the constructlon

5 . -.,‘A

what the transcr:pt says about the accuracy with which I

might quote it, don't hesitate to question 1t. |
First, was it known to the Applicant at’ the t;me of

the constructxon pernit hearxngs that the AEC Staff and the

ACRS considered the ECCS as proposed for the Indian point 2
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plant ét that‘time to be inabequate? |

_Mﬁ. WIESEMANN: I’m not sure I can answer thaﬁ qucs-
tion yés or no., I don’'t belleve that the ACRS evér. saad that
emerééncy core cooling systcc was inadequate, or the proffﬁ
vigions that’deal with the loss of coolant acecident weré in-
adequate. o

In ﬁheir}letter aé the construction permit sicéc,
they recommended that we lock into the possibility of domg

some things to upgrade the emergency core coollng system,'f

Included in the letter, an instruction to come back

to the ACRS and review with them the final design on emergency

core cooling syhtem priox to the time that there were oﬁher
commitments at a time where if it was deemed necessary. upon
rev;ew of the fznal design, that we would still be able to. do
that. -
MR. BRIGGS%“”ThééfS‘rclated to the second'qccsticn.
ws it clear at the time of the constructmon permit hearings

hat the AEC staff and the aCRs would requxre the ECCS to be

improved suffxczently to prevent core melt-down under all.

~; ,'~'
7 _.}

crediblé circumstances?
MR;-WIESEMANNz I believe it was clear that tﬁeQ;
MR, TROSTEN: Mr. Briggs, in view of the nature'of

your questlons asking for events that took place in 1955 and

3

1956, could you explaln to me, Mro Brlggs, the thrust of the

questions that you are raising? 1'm not quite sure whether
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but I think you will fznd.that statement in the staff-safety

l39§3-
or not I sﬁould be respond;hg to ﬁhem oxr one of the withe#ses
should. cdﬁld you help me on that. please.

MR.‘BRIGGSs All I am askzng for is 1nformatlon
really to confirm my understandlng of what the sxtuatian ‘was
at the time as it is recarded in the ACRS letter, in. the N"‘
staff safety analysis for. the constructlon permit. stage. Then
‘the sdbsequent reasons for remov;ng the cruca.‘ble° I belzeve
I have here somewhere~~1 might have to look for it a blt.

»-statements from the ACRS letter 1n which it said that the
ACRS--and thls is not a dlréct quote,.A-dwould require that ’
the £low and/or the pressure delivared in the ECCS system be
increased to provade an’ adequate sysi:em° I believe the Staff

also 1ndicated in the staffisafety analysis that this would

be :equired, such that theze would be no damage to the core

in the event of an accldent. I haven't indicated no damage,

amalysis,
In othexr words, . that a substant;al meravement in ‘the
Eccs system wag going to be requlred to meet the AEC requlre-'
“QMR;fT§OS§g§g ;oé:éf%ffgf;¥éi;g to this AEC anéiYsis
of the construction permit stage?f
MR. BRIGGS: Yes.
ﬁRo TROSTEN ¢ .Think you, Mf. Briggs, for the R

explanation.
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What I should‘do is go back and ask the reporteﬁ
to reread Mr. Briggs® question‘that led me to have this dis-
cussion. Would you do that; please.

(The last question ieferred to was read by the
reporter,) |

MR. TROSTEM: We ére.hunting here for a copy of the
ACRS letter and also for the appropriate Staff safety evalua-

tion. perhaps what we oughé to do is~-
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MR. BRIGGS: Maybé I can ask this series of
questions-ana you can consiéer them during the luncheon
recess. As'I go along, maybe I can quote some of the state~
ments that are the basis for ehese. | |

Flrst in the ACRS: letter, it says that the Indieﬁ
P01nt 2 plant is provided. w1th two safety injection systems

s’

for flooding the core with bérated water in the event of a

. pipe rupture in the primaryfsystem.( The emergency core

cooling systems are of particular importance in the ACRS and
believes that an increase in the flow capécities of the- ’
systems is needed. Improveﬁents of other characteristics
sﬁch as pump discharge preséure may be appropriate. "

‘I don't have the part of the Staff safety analysis
but I think you will find the same statement in the Staff
é;fety analysis and their concurrence with the ACRS recom-
mehdation. e |

- Also in the Staff'safety analysis -~ I believe’it
i§ dh page 69, research andsdevelopmeht -- the Item No. 4,
reeearch and development is development of the emergency core
coollng systems to prevent fuel damage folloWing primary
s;etem plping fallures.' I belleve-there is a question of
what constltutes damage‘ln the sense of safety to the public
in the event of such a failure.

The third questlon is, did the Applicant at any time

prior to or during the construction permit hearlngs indicate
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thét it would propose to remove the crucible from thé(design
when it achieved an ECCS s;stem that was satisfactory_tp:the
AEC Staff and the ACRS? In other words, in looking thrdﬁgh
the transcript, I found no.either/or statements or no
indication.that the installation of the crucible was ééntinf

gent on -- let's say it was contingent on the Applicant being

unable to provide a satisfactory ECCS system.

Then there is a fourth question. Is it correct that

at the time of the construction permit hearings, the Applicant

- was convinced that it could‘design the crucible on the basis

of conservative engineering principles”éh& without tﬁe'rgsults
of a researﬁh ahd development program? I believe the'Staff
askedlthe Aﬁgliéant the quéstion about what the basis would

bé fo#ithe design of the s§stem, whether research and
dével§pment was required, and that the replf was that no

research and development would be required; that the crucible

could be designed on the basis of conservative enginéering

S Ly
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Finally, in reviewing the‘FsAR and the other'ihfexma—

tion that has been provided, I get the following understanding-;

if it is wrohg, 1'd like to*be corrected. It appeared'tO'the

Applicant that anoxporatlng the accumulators would satxsfy the|

- AEC and the ACRS reguirement for the emergency core coollng

system° The potential problems that arose during the des;gn
reviews of the crucible made it hiéhly uncertain whethexfthe
crueﬁble could perform its #ntended function. That is;the}'
cﬁucibié as it was designedi g S;f

3;  There would be substantial xesearch and develop-.
ment requxredrto prove the effectiveness of the desmgn as it
exxsted or to provide a satisfactory des;gn.

4. The App;icantidecided that the plant, with'iis
improved emergency core cooiing system, satisfied allAéhe'AEc
criteria; that the cost of é reseaxch andldevelopmentepregram,
installation of an effective crucible and the likely delay
and completion of the plant were greater than any benefii: that
might be expected from providing the crucxble. |

On the basiedefhthese consxderatxons. the determ1na~
tion was made not to pmovide it. ﬂhls determxnataon wasg con-

. : »g’ b .

curred in by the AcRs and'by the AEC staff,

I am interested, and the other members of the Boérd

, are interested in the answers to these questions to clarify

in our own minds what sxtuatzon existed at the time of the

construction permit hearzngs and whether these were or were’
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not the reasons for finally deleting the crucible from the

design.
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MR. TROSTEN: Thank you, Mr. Briggs. e will etﬁdy
your questions in detail éver the luncheon break andfbe' |
prepared to respohd as soen as the afternoon sessionttesﬁmes.

| CHAIRMAN JENSCH- At some time before we take a
luncheon break, does the Appllcant desire to go forward w1th
the environmental statement that it has submitted on October
15, 19712

‘MR. TROSTEN: Yes, we certainly can go forwardWWith
the environmental statemeﬁt. Let me ask you this{ ‘De'yeu |
have any gquestions of Meseré. Moore and Roll or do YOQ o
prefer to go on with the environmental'ﬁatters?

CHAIRMAN JENSCH: We would prefer to take up the
ECCS and radlologlcal matters this afternoon. I thought we
would use the time now, bscause as I understand it, you wlll
have your panel here on your environmental matters. If you
1ntend to follow the practice which I understand you wish,
you seek to have it incorporated in the transcrlpt as if
read; is that‘correct? |
) ) Mi:.TRoéTEN&}thei This won't take a ﬁlnute Mr.

dﬁéirmah.* May I ask whether the Board has any further

'questlons of our pressure vessel panel?

MR. BRIGGS: No.
CHATIRMAN JENSCH: No, we do not.
MR. TROSTEN: May they be excused?

CHAIRMAN JENSCH: Yes, sir.
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MR. KARMAN: Mr. ﬁaccary as well?

MR, FRIGGS: I don't heve any more questions.

CHAIRMAN JENSCH: Yes, we will esxcuse all w1tnesses
on'pressure vessel integrity, including Mr. Maccary and the
Westinghouse witnesses.

MR. TROSTEN: Thank you, Mr. Chairman.

CHAIRMAN JENSCH: Does.the State of New York:have
any‘questions? |

MR. MARTIN: No, sir.

MR. TROSTEN: Several of our panel witnesses are

out of the room at this moment, Mr. Chairman. We are looking

for them right now. .

CHATRMAN JENSCH: We won't take a formal recess? we
will just wait for their return.
MR. TROSTEN: Mr, Chairman, since we are not in

formal recess, perhaps I dould take this opportunlty to save

time later.

Just to put‘fhe-matter of our testimony%ﬁhat I em
about to offer‘lnto perspectlve, thlS testlmony is being
offered in connecelooAQithha motion which was submltted on
September 24 1971 for llmlted operatlon of llcense. That

otlon referred to a motlon for 90 per cent of full power
operation. Subsequently, on October 19 1971 the Appllcant

filed a supplement td“thishmotion‘which referred to various

stages of action by the Board first with respect to a

L.
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20 per cent license and then with respect to a 50 per cent
license. ﬁoth the motion df September 24 and supplemeht 6f
October 19 were filed under 10 CFR 50, Appendix D- Sectlon
D-2, and 10 CFR 50, Appendix I}, Section C.

I might add that the Applicant’'s hotion forlq 50
per cent teeting license ie ﬁot opposed by the Environmental
Defense Funa or the Hudson River Fishermen's Association,'
this point being reflected in the stlpulatlon that was filed
in this proceedlng on November 4,:1971. Neither the‘EDF or
HRFA will cross-examine nor preeent evidence on matterel' ’
covered by the motion. I will also add ?haf the motion is not
oppdsed by_the Citizens' Cbmmittee for the Proeection'of'tﬁe
Env1ronment except on radlologlcal safety grounds.

CHAIRMAN JENSCH.% Excuse me. Did they file a.
stipulation to that effect? | '.

MR. TROSTEN: Yes, dated November 2nd and filed on
NoVember 4th, sir,w

, CHAiRhANfJEﬁSCH: That‘is a preet? sizable exception
I take it. . . |
| ~?M§; TROSTFN-J If I presume to speaﬁ for Mr. Roxsman
who 1s not here, sir, the p01nt here 1s sxmply that the
Citizens' Commlttee for the Protectlon of the Environment is
opposing the issuance of a limited Operatioﬁlliéense QS‘if
is eppesing the issuande 6% a full power license. On‘the

basis of its opposition, the radiological safety consideration

we
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. aﬁd no other considerations.

CHAIRMAN JENSCH: fDeesn't that necessérily mean that
we will have to go to an iﬁitial depision on the radiological
safety?

MR. TROSTEN: Yes, it does.

CHAIRMAN JENSCH: And therefore the so-called rule

under 50.57(C) is no longer abplicable; is that right?

MR; TROSTEN: Yes, I belleve that is correct._'It

' means that the Board is obllgated to w?ite an initial decision
with regard to the motion for the 50 per cent llcense since .
the Citizens' Committee'fof the Protection of the Environment
is opposing the issuance of such a license on radiologieal
safety.

-éﬁAiRMAN JENSCH:; And even on the 20 per cent?

MR. TROSTEN: Yeé, they are opprosing the issuance
of a limited operation liceénse.

CHAIRMAN JENSCH: Either 20 per cent or 50 per cent?

- MR. TROSTEN: Eifher 20 per ceént or 50 per_cént,
yes. | |
| 'CHAIRMAN7JENSCHf And therefore 1nitial declslon ‘be
required by the ‘Board, and: we - will have to have the flndlngs
and the transcript references and discussion of everythlng?
| MR. TROSTEN-‘ That is correct.
CHAIRMAN JENSCH: Proceed.

MR. TROSTEN: Thére is a reference ir a section of
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the stipulation which I dgn't have before me at this oment
which sets forth the schedule for the submission of the
findings and conclusions. |

CHAIRMAN JENSCH: We will work out a schedulé ﬁn
that. We are not too concerned at the moment of how you folké
declde it should be suggested Thank you very much. Will
you proceed.

MR. BRIGGS: Mr Trosten, just a moment, pleaée. i
believe one of the papers that was filed includes the schedule
of time that the reactor_wbuld spend at varioug power levelé
in this testing.

Mé? TROSTEN : Yééé»that“s right.

MR - BRIGGS: Is thlS lntended to represent all the
time that would be requlred to carry out the testing of the
systen at the various power 1evéls° Does it include some
margin of uncertaznty? What:ls the situation with regard to
that schedule? ~

MR. TROSTEN: I ;Qéld like to st Mz. Cahill to
comment on ydﬁr question, yéﬁr questiog;d@aling with the
schedule that is included. ?ﬁOUId éﬁe reporter please reread
Mr. Briggs'’ question.

(The last question refééied to above was read by
the reporter.)

MR. BRIGGS- May i clarify that. :I am only concerned

about time that the reactor is operating at these various
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power levels, not interveniﬁg time or time limits not at';
power.

MR. CAHILL: You ére‘reférring to Figure 1?
MR. BRIGGS: Coulé you hold it up so I can se;?
MR. TROSTEN: Flgure 1 on page 16. |
MR. BRIGGS: Thank you..'
MR. CAHILL: Thls schedule covers éimply the éstiﬁa—
ted time to perform the opérations; That,amounts!Dabout‘thrée
months. It does not 1nc1ude contlngencles with delays or
inefficiencies in performlng the test. So that the actual ‘
time will be somewhat longér than that, that the 90 days is
an ideal time. - |

MR. BRiGGS: Supéose it took you twicé as lohg.
Would you still just operaée,the plant at 20 per centnbf
powexr for the time shown in that schedule, oxr would it be
likely that you would operate the plant at 20 psr cent power

for twice as long as is shown in that schedule? 1In other

ll

_words, the point 1s how much radloactivity dO you buiid up in

L,

the fuel elements and that sort of thing? Is it represented
by that schedule, or are those times that the various powers
are likely to be extended }f the total testing time were
extended? - |

MR. CAHILL: This request we are discgséiﬁé, Mr .
Briggs,,ié for the purpose of the test to accomplish the

start of the test programé. So that it is not contemplated
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4605
that there would be extended operations at these power}ievels'
MR. BRIGGS: Thank you. 1
'CHAIRMAN JENSCH: Will you proceed, please. |
MR. TROSTEN: Mr. Chalrman, just as a footnote.to my}
prellminary discu551on, I want to add that neither the
Cltlzens' Committee for the Protection of the Env1ronmeﬂt nor
the Applicant contemplate a separate record on radxologlcal
safety consxderatlons, but rather that the record on the
radiologlcal safety 1ssues Whlch ‘have been developed as of
the time that the matter goes to the Board for its con51dera—
tion would be the record that would be relied upon by the
Applicant in support of its motion, and the Citlzens
Committee for the Protectlon of the Env1ronment in opp051tlon,:
Accordlngly, ‘no: additional hearlng tlme would be 1nvolved
| I now would llke to make the offer inteo ev1dence of

the Applicant's testlmony in support of its motion for

issuance sza 11cense authorlzlng limited operation. I refer

19, 1971. This constltutes our testlmony in support of our

motlon, and I 1ntend to offer 1t in evidence fiOwW.
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CﬁAIRMAN JENSCH: Proceed
MR TROSTEN: I would like to :Ldem:ifys first, the
panel who will be sponsoring tnis testimony. They are wr. '
Cahill, Mr. Grob, Mr. Harry G Woodbury, who is Exeuutive ‘
Vice-President for Environmental Affairs at Con Edison, Mrgi
Bertram Schwartz, Vice-President of Con Edison, Dr.. Johﬁ P

Lawler, a consultant of Con Edison of the firm of Quirk

4< Lawler and MdtUSstJ Engineers, and Dr. Gerald J. Lauer, also

a consultant of Con Edison, be:ﬁ.ng of the Institute of. aniron-
mental %edicine of New York Universii:y Medical Cem:er * ",'
Mr. Cahill and Mr Grob have both been swork. previous
I would now like to ask v:hat Mr Woodbury, Mr. Scmartq, Dr.
Lawler and Dr. Lauer be sworn. :
CHAIRMAN JENSCH Wili each of those gentlemen please
stand and raise their right arms.
(Dr Lauer: sworn ,) RS ' L
% S (Dr Lawler sworn.)u o

Cir Schwart7 sworn.;

(Jr Woodbury _sw'.x_n ).

MR, TROSTEN. Re_;ei'ring now to ‘-‘Ir Woodbury, Mr
Schwartz’ Dr. Lawler and Dﬁ. Lauer, I show each of them a |
copy of their professional qualifications I ask each of you,
is this statement o your professional qualifi.cations, a copy

of which has been distributed to the Board and a copy of which

is now being distributed té the other parties inm this room,
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whether this statement of your professional qualixications was
prepared by you and is it true and correct statement of your
;rofessicnal qualifications? :

.DR; LAUER: _Yesé'. »
?Ro LAWLER: Yes; | : ..i -
MR. SCHWARTZ: Yes |
-AﬁR. WOODBURY : Yes. | ;'é }
MR, TROSTEN° I ask you if you wish to have ﬁhis.
statement of your professional qualificationa introduced in
evidence and incorporated in the transcript as if read°
DR. LAUER: I doﬁ
DR. LAWYER: I do.
MR, SCHHARTZ: I,dé.
Mt WOODBURY: T do.
MR. TROSTEM: Mr. : Chairman9 I now offer the documents
entitled "Professional Qualifications of Harry G. Woodbury,
Bertram Schwartz9 John P, Lawler ‘and Gerald J. Lauer, in
evidence 1n this: proceedin and ask that .these documents which
I have just 1dentified be incorporated in the transcript as if

read.

(Documents follmﬁ%.)

\
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PROFESSIONAL QUALIFICATIONS
GERALD J. LAUER
ASSISTANT DIRECTOR
LABORATORY FOR ENVIRONMENTAL STUDIES

My namé is Gerald J. Lauer. I am assistant director of
the Laboratdry for Environmental Studies of the New York
Univefsity Medical Center, Institute of Environmental Medicihe.
Additionally, I hold the position of Research Professor,
Department of Environmental Medicine. My business address is
550 Fifth Avenue, New York, New York 10016.

 1 received a Bachelor df Science degree with a major in-
biology from QuincyvCollege in.1956. In 1559 a Master of
Science degree with a maﬁor in zaology wés conferred upon mne
by tﬁe University of Washington. Iﬁ 1963 I received a Ph.D.
in limnology also from the Univeréity of washington.

In 1955, I served as a biologist aid to the Illinois
Public Health Department. From 1955-56 I was a research
assistant at Quincyléollege assisting in.limnological studies
on the Mississippi River. From 1956-~59, I was research assist-

ant at the University of Washington working on alkaline lake

- research. 1In 1959-60 I taught biology and chemistry at

Ferguson-Florissent, Missouri High School. In March of 1960,
I entered the U. S. Public Health Service from which I resigned
my active duty commission (lieutenant commander) in April 1966.

During this time I was' successively staff biologist on pesticide

‘pollution studies in southeastern states;‘principal biologist on
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pesticide pollution studies and Chief of the Training Branch

- of the Southeast Whtéf«ﬁﬁboratdf??'l?rom 1966-67 I was an

_associate professor at Ohio State Unibersity and Leader, Ohio

CooperativenFishery Unit of.the U. S. bepartment:of the
Interior. From 1967-69 I was Associate Curator and Coordinator
of the Limnelogy Department Consulting Program at the Acaéemy_'
of Natural Sciences of Philadelphia.

My research interests include: ‘aquatic ecology; populatidnﬁe
dynamics; community diversity; physiological; organismal and'

populatidn level effects of pollutants and other environmental

stresses on agquatic life.

I‘hold membership in the Hudson River Envifonmental Society,
American Association for the Advancement of Science, American
Littoral Society,‘American Fisheries Society; Ecological Society
of America, Midwest Benthelegical Society and New dersey Water
Pollution Control Assqciation. I haVe‘aleo beeﬁ elected to
Sigma Xi. | |

I have had numeroue papers published including works_of.
the effects of power ﬁlant operation on.Hudsoaniver estuery |

micro-biota, effects of temperature on aguatic life in the

- Ohio River and chemical éspeets of the New York Bight and

estuaries.
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PROFESSIONAL QUALIFICATIONS
JOHN P. LAWLER
CONSULTING SANITARY ENGINEER AND PARTNER
QUIRK, LAWLER AND MATUSKY ENGINEERS

My namé is John B. Lawler, I am a Consulting Saﬁifary
Engineer and a.partner'in the Consulting Engineering firm of
Quirk, Lawler énd Matusky Engineers. My business address is
505 Fifth Avenue, New York, New York.

I receiyed a Bachelor of Civil Engineering degree with a
major in Sanitary Engineering from Manhattan College in 1955.
I received a Master's degree in Civil Engineering, again with
a major in Sanitary Engineering, from New Ybrk'University in
1958, and I was awarded a Ph.D. degree in Civil Engineering,
agaiﬁ with a major in Sanitary Engineering, from the University
of Wisconsin in 1960. | |

From graduation'in 1955 to early 1956 I was an Enginéer
with F. G. Davidson Incorporated, a Coﬁsulting Civil Eﬁgineer
in ROCkIand County.v From 1956 through mid-1958 I was an
Instructor in the Civil Engineering Deparﬁment at Manhattan

College. From 1958 through mid-1960 I was a University Research

. fellow at the University of Wisconsin. From 1960 through 1965

I was an Assistant Professor of Civil Engineering at Rutgers
University, New Brunswick, New Jersey. From 1963 through 1967
I was a Visiting Associate Professor of Civil Engineering at .

Manhattan College in Manhattan's graduate prdgram of Sanitary

Engineering. From 1965 to the present I have been a partnef
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in the Civil Englneerlng flrm of Qulrk, Lawler and Matusky.

All of my teaching and research experlence in the colleges

and universities mentioned has been in the field of water sup-
ply, waste water disposal, and river and estuarine water qual-
ity evaluations.

I am a licensed professional engineer in several states

| including New York, New Jersey, Connecticut, Michigan and

Virginia and am a member of the American Academy of Environ-

mental Engineers and the Water Pollution Control Federation.
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PROFESSIONAL QUALIFICATIONS
 BERTRAM SCHWARTZ
VICE PRESIDENT
CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.

My name is Bertrgm Schwartz. My business address is
4 Irving Place, New York, New York 10003.

I graduated from Lafayette College in 1952 with a
Bachelor's degree in Administrative Engiﬁeering and from
Columbia University with a Masters degrée in_Business Managé—
ment. I was employed by the United Staﬁes Atomic Energy
Commission (AEC) upon graduation from Columbia and worked for
the AEC until 1965 in various aspects of its prggraﬁs for the
production of special nuélear,maﬁe;ials. In 1965 I left the
AEC and became Assistant to the President of Nuclear Materlals
and Equlpment Corporation (NUMEC), later a subsidiary of

Atlantic Richfield Company. At NUMEC my responsibilities‘in—

cluded the general management of the business, with particular

emphasis on marketing and new product development. When NUMEC

became a subsidiary of Atlantic Richfield, I was,assigned;
responsibility for advanced planning. |

In 1968 I was employed by the Consolidated Edison Company
of New York, Inc. as Special Assistant to the.Chéirman. In
1969 I was elected Assistant Vice President with respénsibility
for Purchasing and Fuel; in 1971 I was elected Vice Presiaent,

System Planning.
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PROFESSIONAL QUALIFICATIONS
HARRY G. WOODBURY
EXECUTIVE VICE PRESIDENT
CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.

My name is.Harry G. Woodbury. My business address is
4 Irving Place, New York, New York 10003. I am employed by
Consolidated Edison Company of New York as an Executive Vice

President with particular responsibility in Environmental

. Affairs.

I graduated from Rhode Island State College in 1938 with
a degree of Bacheior of Science in Electfical Engineering. 1In
1947 I received a degree of Master of Science in Civil Engine-
ering. I was elected to the follbwihg honorary fraternities:
Phi Kappa Phi, Tau Beta Pi and Sigma Xi. I éﬁ a licensed
Professional Engineer in the State of New York and Nebraska.

For 30 years I served as an officer in the;U. S. Army
Corps of Engineers inbgrades-from 2nd Lt. to Brigadier General.
My duties included:"Engineer‘Far East Air Forces 1944-45;
Instructor and Department Héad, The Engineer School, 1947450;v

Engineer U. S. Forces Austria and Italy, responsible for pro-

gram formulation design and construction of permanent canton-

ments, communications and defense facilities, 1950-53; Deputy
District Engineer for Chicago, Illinois, responsible for design
and construction of Nike anti-aircraft defense facilities, river

and harbor maintenance; and administration of navigation permit

program of the Corps of Engineers in Chicago; Assistant Chief
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of Staff, Logistics, U. S. Force Headquarters Rynkyn Islands

- (Okinawa, Taiwan), 1557250; andvfféﬁ.1960-63, District Engineer,

Omaha, Nebraska, responsible for water resource planning and

development and military design and construction including the
underground NORAD Combat Operations Center. From 1964-68, I
sefved as Engineer, Atlantic Pacific Interoceanic Canal Study
Commission; Army representative on the National Water ﬁesources
Council; member of Vice Presidents Council on‘the multiple use
of thé coastal zone; President of the Coastal Engineering'
Research Board; U. S. member of Permanent International Assoc-
iation of Navigation Congresses; Director of Civil Works, U. S.
Army Corps of Engineers.

Upon‘retirement from the Army I.have served at éon Edison
in turn as Vice Pfésident Construction,»Senior Vice President
and Executivé'vice President responsible for planning, design,
construction and operations of generations and transmission
and since February 1971 in my present capacity. I am also
chairman of the Environmental Task Force of the Northeast
Power Coordinating Council (N.P.C;C.).

While serving on military duty I was actively engaged in

“terrain analysis and land use planning. When on civil duty

my experience extended to land and water conservation and
development for multiple benefits including fish and wildlife,

recreation, public health, navigation, water quality, water
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éupply, flood éontrol and §%§£hetics. My duties with the

Canal Commission inciﬁaéd'evalﬁiéfhg the environmental costs

of éonstructing an interoceanic canal using either conventional
constructiog methods or nuclear explosiveé._ For three years

at Con Edison I have Been directly involved in facility plan-
ning and development and liaison wiﬁh othei private and public

agents having related interests.
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CHAIRMAN JENSCH: ' Is there any objection from'thg '

Staff?

ﬁk. KARMAN: No ébjection.

CHAIRMAN JENSCH:? A The State of New York?

MR. MARTIN: No 3b§ecciqn. ' | )

CHATRMAN JENSCH: Hudson River Fishermen's AséOcié-
tion? R

MR, MACBETH: No objection. |
~ CHAIRMAN JENSCH:f The Citizens Committee for tﬁe
Protection of the Environmént and the Environmental Defeﬁse}
Fund are not re¢presented hére today. The reéuest of Appli-
cant's counsel is granted %nd the statements cof - profegs#bnal
qualifications of Messrs. ?chwartz, Woodbury, Lawler and
Lauer may be incorpOratéd in the transcript as if read.

Proceed.




Fud

10

11

12

13

14

i5

16

17

N

19

20
21

22

23

24

25

4009

MR. TROSTEN: Thaﬁk you very much, Mr. Chairman;

Referring to the doéument entitled, "Testimoﬁy of
Applicant iﬁ'support'of its-motion for issuance of a liéence
authorizing limited operation," dated October 19, 1971, which
con31sts of sixty-six pages; I ask that the panel of W1tnmsses
whlch I have identified, whether this document was prepared
by them or under their supervision and direction? : |

DR. LAUER: Yes.

DR. LAWLER: Yes.

MR. SCHWARTZ: .Yes.

MR. WOODBURY: Yes. ) 1

MR. TROSTEN: I would like to ask if there'afe ény
correctibns;éc this document. I réfer my question to_M%.'
Woodbury. ; | |

MR. WOODBURY: There are.
| MR, TROSTEXN: WiLl you please proceed to give these
c;r;eZtions. | |

MR"WOObBURY. ﬂr. chairman, on page 20. of the -

‘document I would like to make a correction of an apparent

T

CHAIRMAﬁ.JENSCH: Proceed.

MR. WOODBURY: In the left-hand margin under the
classes of accident, Class 8, rod ejection acciéegt,' In
column 4, the number .017 should be deleted and the number of

0.85 should be substituted in lieu thereof.
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In colum 6, 0.31 should be deleted and 1.55 should
be inserted therefor.
| In column 8, 0.4 should be deleted and 2.0 should
b2 added in lieu thereof. N ; |
On page 23, line 9, there appears a number 18 at |
the head of the line. That number should be changed to 12

On page 37 by way of clarixication, sir, on line

19, delete the first two words, '"Derived from,"” and Suostlture

therefor, “Evaluated by."
In that same line, next to the last word, delete |,

the word "use" and substitute therefor, “are attained by

using." -

Iﬁ line 21 on that same page, delete the first two |
words, "‘ontact times." | | |

On page 38, lineéz -- that's four lipes, f%om thé
bottom. - Delete the words, "to be discharged concentration."

| :'Oﬁxiine 23, deleté the words, "Bg 2.5Imihutes;" |
SubstituteAtherefor, "Vary:from 9 to 40 minutes depehding*upon
the operatiug mode."{ -
o On page 57 sir, line 4 delete, 8550, % and substi~

tute, "8400." | |

‘On line 14 on that same page, 57, down thepage
delete, "19.9 per cent," and substituteftherefor’22.6, pef
cent."

CHAIRMAN JENSCH: Excuse me. You mean substantially




Fiyub

10

11

12

13

14

15

16

17

19

20
21
22
23
24

25

less than désirable; is that correct.

MR. WOODBURY: That is correct.

On line 20, sir, delete "9.7 per cent."
in lieu thereof, "11.6 per cent."

That constitutes all the changes, sir.

4011

And insert
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CHAIRMAN JENSCH: MRy I ask Applicant's counsel,
will you correct the copies of this testimony which have been
incorporated into the transdfipt so that all copies within the
transcript are corrected as stated by the witness?

MR. TROSTEN: Yes, we will, Mr. chairman.

CHAIRMAN JENSCH: ﬁery well.

MR, TROSTEN: I asé the panel now whethey with,éhé
corrections which Mr. wcodbuéy has of£ere& in hié tastiﬁqny,
is the testimony as corrected true and correct to the best of
your kncwledge?n )

MR. WOODBURY: It xs.

MR. SCHWARTZ: It is.

DR. IAWLER: It is.

DR. TAUER: It is;{ L LE g

MR. TROSTEN: lr. Chairman, I now ask ,_{_i:haéi:f;?the
test imony as‘cdxrected be received in evidence iﬁ é%is pwdf
ceeding and incorporated into the transcript.as if read.

' CHATRMAN JENSCH: Is there any cbjection by the

| staffr.

VMR,:kaﬁnnma(fﬁov;bgéction.

CHAIRMAN JENSCH: ,%tate of méw york.

JR. MARTIN: No objection. |

CHAIRMAN JENSCH: Hndson-Rivér Fiéﬁérmén?st.l‘J
Associatianah | | |

MR.'MACBETnz No obiection.




FaWt2

10

1

12

12

15

18
17
i8

19

20,

21

23

24

25

74 -

4013
CEAIRMAN JENSCH§ The Environmental Defense Fund and
the citizen’s for the Environmental protection are not repre-

sented here today.

Tthe request of ﬁpplicant“s counsel is granted on the

‘statement reflecting the testimony of the identified witnessés

on environmental matters and consisting of 66 pages will §é

' incorporated within the transcript as if read.

(Documents foll&w,)
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Introduction

This testimony is submitted in support of Applicant's motion

for the issuance of é license authorizing limited operation

of Indian Point Unit No. 2. Applicant has requested that this
licensing be accomplished essentially in three stages, permitting
operation at up to 20%, 50% and 90% of full power respectively.
Aécordingly, the environmental effeéts of the proposéd operatiOn

and the other subjects covered by this testimony, are discussed

- both in general and, where appropriaté; for each requested power

level.

Scope of Activities

2.1 General
This section describes the scope and expected duration

of.thé'testing activities planned for each stage.

Generally speaking, the activiﬁies consist of testing
and calibrating plant equipment starting with initial
criticality in the reactor and progressing at discrete
steps to the authorized power levei. ~Figure 1 shows
these progressive'power levels as a function of the
startup'testing schedule. As shown on that figure,
the schedule envisiéﬁg approximately 7 days of testing
at up to 20% power, 42 aaaitionél days at'ué to 50%
'bf power,.and 14 additional days for testing at up to |

90% of power. The schedule calls for completion of

this portion of the testing program in ‘9 weeks.



These estimates.represent a best circumstancé goai.
Experience indicates that this portion of the program
could take as long as eighteen weeks to complete.

As ﬁnplanned delays cannot realistically be scheduled
in detail, the ideal schedule is used as a goal, but
the longer period is anticipated for its actual
completion. The information given in Figuré 1 also
assumes tiﬁely receipt 6f authérization to proceed

to each successive power level.

During the testing period, there will be certain
potential environmental effects associéted with
radiolggical,-chemical and thermal discharges,
and.with operation of the circulating water pumps
and entrainment of non-screenable biota, which are
discussed in later sections of this téstimony. It
should be observed that delays from the schedule

as presented in Figﬁre 1 will not in general produce
. a proportionate ihcrease in potehtial environmental
effect, since much of the additional time is
typically spent in a shutdown condition analyzing
Aand otherwiseAtakingNéteps necessary as a result

~of contingencies.

A detailed description of the testing program under

the three phases follows:



Initial Criticality

Initiél criticality is'established-by withdrawing the
shﬁtdown and control banks of RCC (Rod Cluster‘CQntrol)
units from the core, leav1ng the last-withdrawn control
bank inserted far enough to provide effective control when .
criticality is achieved, and then,siowly and continruously
diluting the heavily boraﬁed reactor coolant until the |

chain reaction is self-sustaining.

Successive étages of RCC bank withdrawal and of boron
concghtration reductioﬁ are monitored by observing
change in neutron count rate as.indicaﬁed by the
regular plant source range nuclear instrumentation

as functions of RCC bank position and, subsequentiy,

of primary water addition to the reactor coolant system

during dilution.

Primary safety reliance is bésed on inverse count rate
ratio monitoring as an indication of the neafness and
rate of épproach'of criticality of the core dﬁrihg RCC
bank withdrawal and during reactor éoolant boron dilutioﬁ.
The rate of éﬁproach toward criticality is reduced as

the reactor approache§ extrapolated criticality to

ensure that effective control is maintained at all

times.

‘Relevant procedures specify alignment of fluid systems

to allow controlled start and stbp_and adjustment of



the rate at which the approach to criticality may
proceed, indicate values of core conditions under
which criticality is expected and identify chains of

responsibility and authority during reactor operations.

-

Zero Power TeSting

Upon establishmen£ of criticality, a prescribed program
of reactor physics measurements is undertaken to verify
that the basic static and kinetic characteristics of
the core are és expected and that the vélues of‘kinetics
coefficients assumed in the safeguards analysis are

indeed conservative.

Measurements made at zero power and primarily at or

near operating temperature and pressure include verifi-

- cation of calculated values of RCC group and unit worths,

of isothermal temperature coefficient under various core
conditions, of differential boron concentration worth
and of criticél boron concentratiéns as function of

RCC control grOup_configuration. Preliminary checks on
relative power distribution are made in nofmal\and

abnormal RCC unit configurations.

Concurrent tests are conducted on the plant instrumen-

‘tation including the source and intermediate range nuclear

channels. RCC unit operation and the behavior of the

associated control and indicating circuits are demon-

'strated,



Detailed procedures specify the sequence of tests

and measurements to be conducted and the'conditions

under which each is to be performed to ensure the

relevancy and consistency of the results obtained.

These tests will cover a series of prescribed control

rod configurations with intervening measurements of

differential control rod worths and boron worth during

boron dilution or boron.injection. As the successive

configurations are established, the measurement techniques

to be used will be:

1)

2)

3)

Dynamic Temperature Coefficient Measurement

Differential moderator coefficient measurement
will be made by continuously increasing or de-
creasing the moderator average temperature and

observing the resultant change in core reactivity.

Dynamic Control Rod Worth Measurements

Control rod differential worth measurements will

- be made by monotonically wiﬁhdrawing'or inserting

selected control rods or groups of rods and part

léngth rods and observing the resultant chahge in

core reactivity.

Dynamic Boron Worth Measurements

Differential boron worth measurements will be made
by monotonically increasing or decreasing main
coolant boron-concentration and observing the-

resultant change in core reactiVity.



Power Level Escalation S

In order to ensufe that operation of the-core is as
expected in all respects, and that achieveﬁent of rated
powef is under carefully controlled conditions, é
Power Escalation Test P;ogram will be established to
carry the plant fromrcompletion of zero power physics
testing through fuil power operation. The Power
'Escalatioaneét Program provides for stepwise achieve-
ment of full power, with careful review of significant
core parameters at each stép, to ensure that fuel and
control rod mechanical performance, flux.distribution,
temperature distribution hot channel factors and
reactivity control worths aré acceptable, before

additional escalation is undertaken.

The Power Escalation Test Program provides for measure-
ments to be made_at convenient power levels in the
vicinity of minimum self sustaining power, discrete
levels approaching, and at rated power. In eadh'case,

progress to higher levels is contingent upon acceptable

core performance.

Preparation for Power Escalation

In order to monitor performance, the folldwing analytical
“results must be on hand before power escalation is under-
taken:

. X
1) Expected values for local power ratios in each of

the in-core flux detector thimbles.



2) Expected values for relative power in each fuel
assembly and in individual fuel rods of interest

in various control group configurations.
3) Expected values of nuclear peaking factors.

4) Combined power and programmed temperature
reactivity defect as a function of primary power

level at expected boron concentrations.

5) 'Equilibrium xenon reactivity defect as a function

of primary power level.

-6) Identification and integral reactivify worth of
the mos£ significant single RCC assemblies in the
control group, when fully withdrawn, with various
operafing control rod configurations, for both

full and part length rods.

7). Identification and integral reactivity worth of
the most significant single RCC assemblies among

all groups, fdr both full and.part;lehgth rods.

Other conditions that must be met before commencement

of the Power Escalation Test Program are as follows:
1) ‘The following plant conditions are established:

a. The Zero Power Reactor Physics Test Program

has been successfully completed as prescribed.



Experimental values of zero power reactivity
parameters have been_pfoduced and are available

for guidance in the elevated power program.

Discrepancies béfween analytically predictéd

and experimentally measured values of reactivity
parameters have been identified and appropriate
revisions have been made in the values of
expected primary coolant boron concentrations
and RCC group positions listed in the-Powér

 Escalation Test Sequence.

The Reactor Coolant System and all required‘
- components of the Secondary Coolant System are
fully assembled; mechanically tested and ready

for service as required.

All cdntrol, protection and safety systems are
fully installed; all required pre-operational
- tests are satisfactorily completed and all

components are ready for service as required.

The reactor coolant is at required temperature,

pressure, lithium and boron concentration.

Demineralized water is available in adéquate

quantity for extensive boron dilution.

Concentrated boric acid solution is available

in sufficient quantity to permit increases irn



2)

3)

4)

main coolant boron concentration as required.

“h. All special equipment and instrumentation

required for the Power Escalation Test Program
is installed and calibrated and is available

for service as specified.

. i. Thermocouple correction constants derived

from the hot, isothermal calibrations.

j. Reactor coolant flow coastdown measured and

found acceptable.

A pre-test.check-off list indicating the required

- status of all systems and auxiliary eqguipment

‘affecting the power Escalation Test Program

is available. The pre—tést check-off list shall
include, but shall not be limited to, provisions
for verification and certification of all items

specified in Condition 1, above.

Experimental procedures suitable for executing

the Power Escalation Test Séquence, are available

for distribution to ‘all personnel concerned with

the Power Escalation Test Program.

The procedure, schedule and personnel assignments
and responsibilities are thoroughly discussed with
and are understood by the operational and experi-

mental personnel.



The following tests are to be conducted during the

power escalation test program?

Electrical Trip Testing

Electrical tripping relays that are initiated by
plant on-power malfunctions will be retested and the
consequent trip sequence rechecked under operating

conditions for correct operation and sequence.

Turbine Trip Testing

The turbine protection system will be checked to
confirm that the appropriate initiation will either
trip the turbine th;ough the main trip solenoid or

will mechanically trip the turbine. As the &arious
setpoints or status conditions are reached, the tr;p or

- runback functions will be verified.

Elevated Power Reactivity Coefficient Evaluation

During the_approach to full power and during initial
operation at powér, a sequence of feactor physics
measurements will be carried out to experimentally
determine power and temperatﬁre.coefficients and
powef defects at various power levels, differential
‘(full and part length) cdntroi~rod worth and boron

- worths during boron dilutions, aﬁd xenon worth during

initial operation. Measurements techniques are:

-10-



1)

2)

3)

Dynamic Differential Power Coefficient

Differential power coefficient measurements are

to be made at elevated power over ailimited range

in power level by initiating a small power level

change. The change in core reactivity associated
with the compensating control rod motion, is to

be related to the net change in power level.

Dynamic Power Defect Measurements

The change in reactivity defect associated with

‘a relatively large change in power level is to be

measured by adjusfing control rod positions during
a ramp change in power level to maintain moderator
average temperature at the pfescribed value and

by observiny the éompensating change in core
reactivity due to control rod movément as indicated

by the reactivity computer.

Dynamic Control Rod Worth Measurements

Control rod differential worth measurements are to
be made at elevated power and by initiating a tran-
sient change in bofon concehtration in the coolant
by adjusting control rod position during the
transient to maintain moderator average témperature
and power level essentially constant, and by3
observing the éompensating_chaﬁge in Core reac-
tivity due to control rod movement as.indicated By

the reactivity computer.

-11~



4)

5)

6)

Dynamic Boron Worth Measurements

Differential boron worth measurements are to be

~made at elevated power by monotonically inéreasing

or decreasing maintcoolant boron concentration.
Compensation for the reactivity effect or the boron
concentration change will be made by withdraWing or
inserting, respectively, control réds to maintain
moderator average‘temperéture and power level con-
stantAand observing the resultant accumulated change
in core reactivity corresponding to'successive rod

motion steps.

Dynamic Xenon Transient Worth Measurements

Integral xenon worth transient measurements are to

be made at elevated power, after a change in péwer
level, by adjusting control rod position fo maintain
moderator average temperature and power level constant
during the reactivity transient associated with the
transient éhange in effective xenon-concentfation
andlobserQinQ the resultant accumulated chénge in

core reactivity corresponding to successive compan-

sating rod motion steps.

Elevated Power Transient Response Evaluation

As the power level is increased during the ‘initial
power escalation, a series of transient response

measurements will be made to determine plant response

-12-



to load c@anges. The tese‘technique in each case
will consist of estéblishiné the transient change

in plant conditions and closely monitoring system
response during.and after the transient period.

The responses’of system components are measured

for 10% loss of load and recovery, loss of load with
steam dump, turbiﬁe,trip, loss of reactor ceolant |
flow and trip of single RCC’units, reactor coolant

coastdown is also measured.

'Elevated Power Determination of Power Distribution -

At successive power levels and in prescribed eontrol
rod configurations (full’and part—length), measureée-
ments of flux and power distributions within the

core will be made and nuclear hot channel factors
will be evaluated. Use will be made of the miniature
in-core flux detector system, and of the in-core
.temperature Sensors, to determine the nuclear
power.and thermal and hydraulic conditions within

the core. Ex-core nuclear instrumentation will be .-
calibrated to indicate actual in;core axial power

distribution.

Determination of Primary Coolant Flow Rate

Primary coolant flow rate will be evaluated by
measuring primary coolant pump power and elbow tap

pressure differential.

-13~



9) Verification of Remote Control Stations

After the plant has been certified té operate at
elevated power levels, the capability for-manually
taking the plant to hot shutdown from stations
remote from the control room will be verified.

This test will demonstrate that controls and infor-
mation available in the local control stations are
functioning properly and aré sufficient to permit
the operators to trip thé plant, control heat
removal, and borate in an orderly manner to reach
and maintain the reactor in a hot shutdown status

should the control room ever become uninhabitable.

Table i lists those principél tests planned under the
various power ievelAauthorizations sought. See Table
13.3-1 of the Final Facility»Descriptibn and Safety
Analysis Reéort for Indian Point Uni£ No. 2 for further.

details on these tests.

~14-



Hot Zero Power
Up to 20% Power

1. Thermocouple/
RTD Intercali-
bration

2. Nuclear Design
Check Tests

3. RCC Control
- Group Cali-
bration

4. Power coefficient
measurement

' 5. Automatic

control system
checkout

6. Minimum shut-
down verifi-
cation

7. Pseudo ejection.

test

8. Turbo-generator

- TABLE 1

Major Tests at Various Power Levels

20% Power to 50% Power

1. Power coefficient
.Mmeasurement '

2. Power range instrumen-
tation calibration
3. Load swing test

4. Plant trip

5. Pseudo ejection test
6. Static RCC drop test

7. RCC insertion test

8. Load cycle test

50% Power to 90% Power

Power coefficient
measurement

Power range instrumen-
tation calibration

Power rediStribution follow -

Dynamic RCC drop test

Load reduction test

P/L group operational
maneuvering

‘Lbad cycle test

Control valve tests
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' 3.0 RadiologicalEffecté

3.1 General .
Radiological‘effects, both in terms of normal releases
‘ and accident potential, are significantly less. than would

be anticipated for full power continuous operation.

In general, both'the normal releases and-accident
potential are dependent on the quantity of fission
products present. Since the fission product inventory
is proportional to power level, there is an equilibrium -
level associated with each powér level which is sub-
stantially less than that for full power operation.

For example, oﬁce equilibrium is reached, operation at

a powef level of 50% would mean at most half the

'» ' inventory associated with full power operatidn.

Secondly, the inventdry of fission products will be even
less due to the short duration of the planned testing'
activities. Fission products. are prbduced beginning
with initial criticality and generally increase as a
function of time and power level to an equilibrium
value for eaéh isotope. The full power equilibrium
values of the fission\product inventories,.which wexre
used invthe analyses in Section 2.3.7 and Supplement 2,
.Section III of the Environmental Report, will not be

‘ ‘ achieved untii after at least thirty days of continuous

full power operétion-for such significant isotopes as

‘I-131 and Xe-133. In the case of testing activities
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under each requested poWéE’leVél, the equilibrium

values will not even be reached during the respective

tests as presently planned.

Normal Releases

A,

Gaseous Releases

Little or no gaseous radiocactive releases will be

" made during the activities planned since the amount

of radioactivity in gaseous form produced will be
small, and adequate holdup facilities exist to
preclude all but extremely small releases at the

power levels planned.

‘Liquid Releases

Liguid radioactivity releases will be much less

' than those previously prediéted for full power

operation system design. This is to be expected

since-

a. Operation is ﬁlanned for limited duration

b. Operation is planned at less £han full power

c. Performance of fuel and equipment is expected
to be much better than worst case design esti-

mates.

For both gaseous and ligquid radioactive releases, the

concentrations released are expected to be much less

than. those for full power operaticn, which are them-

selves small fractions of those allowed by 10CFR20.
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Such small releases are of no environmental signi-

ficance.

Environmental Effects of Postulated Accidents

The radiological effects of several classes of postu-

lated accidents have been calculated. Supplement 2 to the

Environmental Report for Unit No. 2 describes these acci-

“"dents in considerablevdetail and shows the environmental

consequenéé‘of eéch class of accident when considering
continuous full power operation. For less than full

- power operation, however, and for the expected fission
product .activities, the inhalation and whole-bodyrdoses
at the site boundary due to these posﬁulated accidents
would be somewhat lower. Table 2 shows these dosés for
. 'each class of accident and for several operating power
levels. The doées presented were determined usihg
realistic assumptions, and the maximum fissioﬁ product
inventofy gxpeétéd at each power level. This maximumA
inventory was based upon the actual time at various |
power levels envisioned in Figure 1, not equilibrium

values at each power level.
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CLASS

2

DESCRIPTION

- Volume Control

Tank Leak

Waste Gas Decay
Tank Leak

Fuel Clad
Defects Alone

Steam Generator
Tube_Leak

Fuel‘Handling
Accident Inside
Containment

Fuel Handling

Accident Outside
Containment

Loss of
Coolant

Waste Gas Decay
Tank Rupture

Rod Ejection
Accident

Steam Line Break

' Steam Generator

Tibe Rupture

TABLE 2

SITE BOUNDARY TWO-HOUR DOSE (MREM)
20% Power 50% Power 90% Power 100% Power
" Whole Whole Whole ' Whole
Inhalation Body Inhalation  Body Inhalation Body Inhalation Body
;<.01 0.025 <.01 0.33 <.01 0.60 <.01 0.70
<01 0.029 <.01 0.38 <.01 0.69 <.01 0.80
0 0 0 0 0 0 0 0
L <.01 <.01 <.01 0.012 0.011 0.021 0.013 0.03
_<.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
S <.01 0.014 0.014 0.19 0.025 0.35 0.03 0.6
1 0.48 <.01 8.45 0.019 15.6 0.035 20.0 0.04
<.01 0.25 <.01 3.31 <.01 6.05 <.01 7.0
. O:Xf /Is’g . »D.O
<.01 <.01 017 <.01 631 <.01 4 <.01
<.01 <.01 0.013.  <.01 0.023 .01 0.03 <.01
<.01 0.021 0.33 0.039 0.60 0.05 0.70

0.025



Thermal Discharges

In general, for operation at levels less than 100% full power,
the quantity of heat discharged to the river is proportionately

reduced.

Plans curfently call for full 6-pump operation at the.higher
range of the testing power levels and. 3-pump operation during
the lower power testing phases. Figure 2 is a series of
curves prédicting the condenser cooling water temperature
increase for the various combinations of power le&ei and
circulating water pumps in operation which could be expected
during the startupltesting proéram. Also included with each

curve is the intake flow and velocity across the intake screens.

While the temperature rise (AT).across the condenser is
proportionafely lower by less than full power operation

with 6-pump operation, the AT associéted with 3-pump

operation Woula be twice that. For example, 3-pump operation
at 50% of.power would result in a AT equivalent to full power
opération (approximately 15.1°F), but with half the flow. In
no event, however, will the pumps be operated in such a manner
as to exceed NeQ éork Statg Thermal Criteria. In addition,

the thermal discharges from Unit No. 2 are released via the

common discharqe canal with the releases from Unit No. 1.

'Since the AT for Unit No. 2 during the activities planned

will be less than lS.lpF, addition of this water will lower

the overall AT of the discharge water below predicted two-unit

operation.  The extent of this reduction will depend primarily

on the percent of full power level at which>Unit No. 2 is operating.
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The following is a brief description of the condenser cooling
water system for Unit No. 2, and a discussion of the expected

thermal effects‘of full power operatién.

-Unit No. 2 has three main condensers each served by two
circulating water pumps. Each pump discharges to one of the
two inlet waterboxes on the condenser serviced. The con-
densers are of the straight flow design suited to the large
~quantity of water circulated and the seasonal and temperature
variations (32°F to 78°F) found at Indian Point. Each con-
denser is located directly underneath the low pressure

turbine section which it serves.

The normal mode of operation is to keep the two circulaﬁing
water pumps serving each condenser in operation while thé

.unit is on the line. However, it is possible to stop one
circulating water pump and dewater that half of the condenser

- for inspection purposes with the turbine generator continuing
in operation. fhere are two de-icing pumps which are isolated
from the discharge canal by means of individual slide gates.’
The de-icing pumps may be put in service individually or in
combination fo recirculate\warm water in the dischar§e canal
back fo the intake structure whenever there is a péssibility of

ice forming at the trash bar screens.’

Downstream of the de-icing pump slide gates, a special discharge

canal returns the circulating water to the river.

The combined cooling water flow Irom Indian Point Units i'and

¢

2 (about 1,157,000 gpm including service water) will be
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discharged into the Hudson River utilizing the outfall
structure designed with the aid of the modeling study

discussed later herein.

The actual outfall st:ucture.is apéroximately 270 féet.

" long. Heated wéter (temperature inérease about 14;9°F)
-will be discﬁarged througﬁ twei?e (12) ports, -4 feet high
by‘lS feet’Wide, Spaéed'ZO feet apart (center to center).
The entire structure éf porté is submerged to a»depth of
izzfeet (center to surface) at mean water. Thé ports
~described above will be equipped with adjustable gates
such that the‘discharge velocity througﬁ each‘port will

be a minimum of 10 fps for any combination of units in

operation and river conditions.

Any discharge.to a tidal'estuary_will be_diétributed
through the estuary. Factors affecting this distribution
include tidal amplitude and curfent, river_geometry,
salinity distribution, and frésh>water discharge. Qﬁirk;
Lawler & Matﬁsky Engineers (QLM) and Alden Reseafch
Laboratories (Alden) have‘made extensive studiéé 6f the

influence of these factors and have assisted Con Edison

in_the study of the transport of diécharges in the river.
- QLM conducted Hudson River studies which imcluded the’
construction of a mathematical model to predict tem-

perature distributions at~vafious tidal and salinity con-

ditions,,for the Indian Point thermal efflwuent. Northeastern’
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Biologists, Inc. obtained fieldfagta'ﬁéed'in_the develépment of
a mathematical model, performing teﬁpefature distribution
measufemeﬁts of the Hudson.ﬁivervin July 1566 and April 1967.
Measurements were ta£en-at different tidal cycles while Indian

Point. Unit No. 1 was in operation.

This resulted in a QLM report "Effect of Indian Point Cooling
Water Discharge on Hudson River Temperature Distribution",
dated January 1968 (see Appendix J to the Indian Point Unit

‘No. 2 Environmental Report, Supplement).

Mathematical analyses were developed to estimate the expected
cross-sectional area-average temperature rise along the
longitudinal axis of the river and the departure from this

average at any point within the cross-section.

The temperature distribution across‘the river érOSS*SGCtion
was represented by two different mathematical expressions.
These are "the-exponehtial decay model".and "the reciprocal
decay model". The "exponential decay model".represents
temperature as an exponentially decreasing function of rivgr
éross—sectibnal area. The "reciprocal decay model" represents
temperature as being épprdgimately inversely proportional to

cross-sectional river area. .

" At the time these models were derived, the New York State
- thermal criteria then proposed the dividing of the river's
cross-section at any point along its length into a mixing

zone an<d a passage zone. The mixing zone allowed dilution of
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the heated effluent with'cooler water. NQ specific constraints
were affixed to this zone except that it should not exceed 50%
of the toﬁal cross—sectional area. The_remainihg pOrtidn_of
the cfoss—section is called the "passage zone", whicH providede
a passaéeway for migratory fish and other aquatic life. The

criteria for this zone included a maximum temperature of 86°F.

The effect of the expected river temperature rise on river
dissolved oxygen concentration was evaluated, and was not
expected to cause any significént changes in the dissolved

ongen content of the water as it passes through the plant.

In Auguet’l969, criteria governing thermal discharges were
adopted.effective immediately. The new reguiations, discussed.
‘1atex~herein,,differed from the criteria which had been pro- B
posed, and hecessiﬁated additional analyses by QLM. 'In par-
gicular{ the criteria on water surfaee temperature requifed
replacement of the planned surface discharge by a submerged
outfall. A revised QLM report, dated February 1969, reflected
the changed circumstances»(see Appendix K‘ﬁo the Indian Point

Unit No. 2 Environmental Report Supplement). - Texas Instru-

"ments, Inc. conducted airborne infrared temperature surveys

of the Hudson River in ﬁhe In@ian Point vicinity in October
1967 and April 1968. The surveys were unde:taken to collect
date for.compilation of isothermal maps of the river surface
and provide a verificatioﬁ of the mathematical model. The
mathematical model was then adjusted to yield the observed,

values when operating at the Unit No. 1 heat load. The
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adjusted ﬁodel showed that the area average temperature

rise acroés thé plane of discharge is between 50% and 75%

of the values previously predicted. Also, temperature decay
above and below the plane of discharge becomes much more
rapid, resulting in a substantial reduction of the extent of
temperature rises greater tﬁan 1°F. (This improved dilution
“and dispersion was attributed to salinity-induced circulation

in the estuary).

Comparison of the values predicted by the unadjusted mathe-
matical model for Unit No. 1 behavior with the field measure-

ments are presented below:

AREA - AVERAGE TEMPERATURE RISE, ©F

July 1966 April 1967
Location Measured Predicted Measured Predicted
Across Plane of : :
Discharge 0.20 . 0.25 0.09 0.17
Across Plane |
800 Feet Below : :
Discharge : 0.14 - 0.24 0.08 0.17

Results obtained from opération of the.Indian Point Hydraulic
Model IT at the Alden Research Laboratories* were employed to.
Achéck and confirm-the rapid heat dispersion as predicted by‘
the adjusted mathematic&l model. 'Sﬁmmer_conditions constitute
the critical bibldgical condition, which consist of a sustained

drought flow of 4000 cfs and a heat transfer coefficient of

135 BTU/sq.ft/day/CF.

* A brief ‘description of river modeling technlquec is provided
in Appendix L to the Indian Point Unit No. 2 Env1ronmental
~ Report Supplement.:
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atories showed that the 149F effluent channel temperaturé‘
rise should be reduced markedly, before reaching the river's
surface, by discharging the cooling water through a Submerged
discharge in order to maintain river sufface temperatures
belbw the new 90°F criterion. Model stﬁdies showed that
rectangular ports locatedvalong the bottom of the West wall
of the discharge canal‘would yield maximum surface temperatures

substantially lower than the 90°F criterion.

In October.l969,.QLM prepared for Con Edisonia reporf oﬁ
"Effect of Submerged Discharge of Indian Point Cooling.Water
on Hudson River Temperatﬁre Disttibution" (see Appeﬁdix M to
the Indian Point Unit No. 2 Environméntal Report, Supplement).
This study consisted of the deveiobment of a mathematical |
model in three stages. The first stage was the mathematical
development based on a consideration of the fluid mechanics.
of submerged jets. Secondly, a comparison was made between
the theoretical.model and observations of actual submerged

jet behavior both in the Alden model and the_HudSon River.

The mathematical model consists of a.set of twelve simul-
taneous equations. It incorporates the effects of plant

- intake temperature, density and salinity; plant outfall
temperature, density, salinity ahd flow; outfall geometry
including port size, shape, edging, orientation and submer—v
" gence; and iineér velocity,(both runoff and tidal), tidal

phase, and ambient temperature, density, and salinity.
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The major assumptions made.in the development of this model
are that initial jet momentum, induced buoyancy, and entrained
river flow and momentum are the controlling mechanisms and
thatldrag forces and river boundaries, such as the river's

bank, surface and bottom can be neglected.

The computed results agree in general with measurements made
in the undistorted hydraulic Outfall Model, and with measure-
ments taken in the river in the vicinity of the submerged

outfall of Orange and Rockland Utilities' Lovett Unit No. 4.

The computed results showed that the submerged discharge

would meet New York State thermal discharge criteria.

. QLM made an additional study which was reported in a document
entitled "Influence of Hudson River NetINon—Tidal Flow on

. Temperature Distribution" and dated-Octeber 1969, (see
Appendix N to the Indian.Point Unit No. 2 Environmental
Report, Supplement), which confirmed the existence of the
salinity-induced circulation in the estuary. The report
shows that this salinity-induced circulation reeults in
different speeds and times of tidal reversale nearer the

river's bottom than in its- surface layer.'

When flood tide conditions weie surveyed on October‘l; 1969,
two interesting phenomena were observed. The turn of  the
tide occurred about one-half to three-quarters of an hour
earlier along the west bank of the river than at mid-river.

It was also found that at mid-river, the bottom water turned

-28-



_approximately‘one hour earlier than the surface water. The
difference in turning time, therefore, seems to be attributable
to momentﬁm differences between the fast-moving mid—channel
surface water and the slower moving bottom and bank waters;
The maximum flood velocity at the down river section was
approximately 1.5 fps and a elightly higher velocity of 1.8.
‘fps was measured at the Graésy Point section where the river

narrows.

.Salinity measurements taken later in the day showed that
there was no significant density gradient. The salinity
varied between 4 and 6 ppt. The specific weight with these
conditions was between 62.5 and 62.6 l1b./cu. ft., slightly
higher than fresh water. During this survey, the water.
temperature was esseantially constant over the depth, at

about 7OOF.

When ebb conditions were surveyed on October:7, 1969, results
‘showed that the bottom turned approximately one hour later
than.the.surface current. This behavior was the‘opposite

of that found with the flood condition and indicated that
forces other than those due to inertia and pressure gradients
governed the water motion during this phenomena. Salinity
measurements revealed a pronopnced density stratification.
~The specific weight varied between 62.5 and 62.9 lb./cu..ft.
The average water temperature Was 68°F with insignificant

variation.
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Analysis of these salinity and current measurements showed
that over a tidal cycle, there is a net upstream movementvof
sea water.in the lower layers and a ne% downstream movement
of fresher water in the upper layers of the Lower Hudson
River. The surfacé of no net motion which‘separates the

two layers usually,oééaféfabove mid—depth. Thesé net move-
ments are induced by density differences which exist on
account of the vertical and longitudinal distribution of
salinity. Such movements exist mainly in the saline portion
of the estuary. This effect is called the net non-tidal

flow or density-induced circulation.

At Indian Point, the net non-tidal flow is present when the
fresh water runoff in Lower Hudson is less than 20,000 cfs.
When tidally averaged, the effect is strongest when the

salinity is the lowest.

Field measurements showed that when the Lower Hudson fresh
water runoff is about 7,300 cfs, there is a seaward flow of
about 22,000 cfs at Indian Point in the upper layer, and an

upstream flow of some 14,700 cfs in the lower layer.

The net nqn—tidal.flow,conéept‘reconciled the measured area-
average temperature rise at Indian Point with the predicted
area-average temperature rise at the Indian Point plane of
'dischafge within 9% of\the areaeavefage temperature rise
measured in July 1966.

/
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Alden Research Laboratories has beeﬁ modeling the hydraulics
of effluents from Indian Point sincé 1964. Theée models
simulate the geometry and hydrodynamics of both the tidal
estuary and the thermal discharge. The river topography

is modeled in concrete and tidal flow is controlled by
synchronized weirs and gate valves at each end of the model.»
Modeled power plants include orifice flow meters and pumps
.and all models are enclosed in largé sheds with monitored |
environments. The temperature measurements are made with
either thermistor or thermocouple temperature sensors,
located at critical locations such as the inlet and outlet
éectioné of the model, and the intakes and discharges to the;
modeled plants. The sensors are also placed in various
sections of the model to.measﬁre the'temperature distri-

bution and flow patterns of the warm water..

Three models have been used to simulate various aspects of
the Indian Point thermal discharge. In order of construction,

these are designated Model I, Outfall Model, and Model II.

The first model (Model I) was constructed to study the
recirculation’problems of Indian Point Unit No. 1. This led
to a discharge canal design which minimized the recirculation

of heated discharge water.

In the winter of 1967-68, a model (Model II) of the Hudson
River simulating 9000 feet above and below Indian Point was

constructed (see Appendix O to the Indian Point. Unit No. 2
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Environmehtal'Report, SuppleméﬁEYT' Tgé‘layout of Model II
was scaled 1:250 in horizontal dimensions and 1:60 in the
vertical. It is vértically distorted so that viscous friétion
does not affect the flow patterns, while simﬁlating a signi-

ficant horizontal extent of the river.

*

Prior-to.the initiation of the final testing of this mddel,
the New York State Thermal Criteria were formulated. Because
of these criteria, it was necessary to design and construct

a submerged discharge to dilute the heated effluents from
Indian Point in the river water. In order to optimize

this design, a supplemental Oﬁtfall Model was constructéd,

at Alden. The supplemenfal Model was undiétorted, scaled
l:SO, and simulated 900 feet along the east shore and 400

feet of the river's 4,000 foot width.

The plant parametersvfor.which Alden tested outfalls were:
(1) the plant flow and temperature rise for three units
(Unité 1, 2 and 3 operating at initial licensed power levels,:
water flow of 2.05 million gpm, 14°F temperature rise),

(2) the total dynamic head available from the circulating
water pumps, and (3) theproperty line and bulkhead lihe of
Con Edison. During tests on the Outfall Model,.the thermal -
criteria were modified and finalized by the State. These
current criteria led to the outfall now under construction
(Appendix O to the Indian Point Unit No. 2 Environmental
Report, Supplement). The tide simulated in the test was

0.4 fps steady ebbing flow.. The expected dilution at the
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point where the plume reaches the surface was shown by this

model to be approximately 1:2.

A submerged discharge designed through the-studies conducted
in the Outfall Model Qas incorporated into Model II. These
studies were conducted with assistance from QLM. Final tests
with Model iI were conducted with this submerged outfall..
‘These tests simﬁlated two unit plant operations and indicated
that the transient thermal plume would comply with the
thermal criteria. The QLM mathematical models réported in
'February and October 1969 (Appendices K and M to the Indian
Point Unit No. 2 Environmental Report, Supplement) , also.

supported this conclusion.

The detailed criteria adopted by New York State which cover
'thermal discharges into the Hudson River at Indian Point,
- classified as "an estuary", are as follows (6 NYCRR 704.1

(b) (4)):

"The water temperature at the surface of an estuary
shall not be raised to more than 90°F at any point
‘provided further, at least 50 percent of the cross
sectional area and/or volume of the estuary Jncludlng
a minimum of 1/3 of the surface as measured from water
edge to water edge at any stage ot tide, shall not

be raised to more than 4°F over the temperature that
existed before the addltlon of heat of artificial
origin or a maximum of 83°F, whichever is less.
However, during July through September, if the

water temperature at the surface of an estuary

before the addltlon of heat of artificial origin

is more than 83 F, an increase in temperature not

to exceed 1.5 F at any point of the estuarine
passageway as delineatedvabove, may be permitted.
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These detailed criteria effect the water quality standards of
New York State.v As discussed elsewhere in. this testimony,
Con Edison has developed a design for effluent discharge

facilities in order to assure compliance with these criteria.

On December 7, 1970, in accordance with the requirements of‘
:Section 21-b of the Federal Water Polluﬁion Contfol Act, the
New York State'Depa;tment of Environmental Conservétion issued
a Certificaﬁe to the effect that the effluent to be discharged
-from Units 1 and 2 will not conﬁravene the applicable.water

quality standards.

The thermal discharge froﬁ Unit No. 2 will be added to the
common discharge for Unit No. 1. Model studieé'(discussed
previously) have indicated that the plume from such combined
discharge will not extend more than 2,500 feet across the
river from Indian Point. It would appear, therefore, that
migration of fish in the vicinity of Indian Point Station
Will not be affected by a thermal barrier-as a result of
the compined discharge. Also, as discusséd previously, these
£hermal discharges will result in a temperature distribution
in the Hudson'Rivér within‘the‘surface-temperatﬁre limits |
established by the New York State Criteria Governing Heated
Discharges.. Moreover, the actual temperature distribution
with Units 1 and 2 in operation will be well below these .
limits most‘of the time; Thefefore, it can be statéd that
thermal discharges will not adversely effect the'aQuatic
environment. It may aiso be added that the sphere of in-

fluence of this thermal discharge is small as compared to

=34~



the extent of the river in the vicinity of Indian Point énd,

therefore, effects on biota, if any, will be local. ‘
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CONDENSER TEMPERATURE RISE (°F)

FIGURE 2

INDIAN POINT NO. 2
'CONDENSER COOLING WATER TEMPERATURE RISE (°F)
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Chemical pischarges

Chemical DISCTo-2———

puring operation-at reduced powel jevels, water is circulated

-through all facility,systems (primary s gsecondary, condenser

and service water) gince water rreatment procedures are
governed by the use of the systems rather than by the
operatlng power levels, chemical additions and subsequent
discharges are 1n1t1ally the same as for full power operatlon
with minoX exceptlons. The predomlnant chemicals utilized in

the various gystems are summarlzed in Table 3.

The primary method of treatment of chemical cffluents from

the Indian Point Generating gtation is dilution with circu-

‘lating water so that chemical concentrations are reduced

to levels well below those acceptable for discharge. Under
all circumstances and modes of operatlon (long ~term operatiOns
at full power or short-term testing operatlons) concentra‘tlons
at the confluence w1th the Hudson River will be malntalned SO
as to never exceed the concentratlons as given in Table Y.

The concentratlon 1imits as set forth in Table 4 were

‘e\)ALUaJ"Qd ))(d a ke A—‘H“ﬁ'c/deﬁ( b(,/ uS '11\17.

D PR s

m exten51ve bloassay studies and wse€ relatlvely
censervative estjmates with respect tO dllutlon Water volume ,
ceﬁ%ae%—%émes and'neutrallzatlon effects. Hence, 2s in the
case of full power omeration, chemical releases to the |
environment durlng reduced power operatlons are expected

to have minimum ecologlcal impact.

Ssince some flexibility 18 avallable in the qumber of circu~

lating pumps utilized as well as the nunbers of condensers in
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operatién, chlorination of circulating~cooling water may

- vary according to the pump-condenser-flow utilization.
Althoﬁgh chemical discharges are not-power dependent,
concentrations of chemicals will be flow dependent. As -
mentioned earlier, various éoncentration limits will not

be éxceeded, but the.lower flow rates will provide discharge
concentrations closér to the proposed liﬁits than higher |
power operations at full flow rates. Due to the extremeiy
conservative estimate of dilution water volume utilized in
arriving at thesé limits (100,000 gpm as opposed tb 840,000
gpm under normal operating conditions), these variations ‘

are not expected to be significant. This variable £low

operation may exist for a limited time period only.

Several other factors contribute to the conservative nature

of the proposed limits: .

1) It is extremely unlikely that the entire list of

chemicals will be simultaneously discharged.

2) When acids and bases are simultaneously discharged,

they will neutralize the toxic effect of each other.

3) During the bioassay survey permissible concentrations
were determined by 48-hour exposures while the actual

exposure time to the discharge concentration is esti-
\/ﬂ/{u’ -C,Law\" 7 % 7/0 P g VP )
_ ' : _ crnlls iﬁ;f&ﬂﬂha ont
mated to be=2T5—mimutes 0/2&\ A 27 Z ‘

4) The diScharge concentrations are ‘subject to an almost

instantaneous 50% further reduction resulting from -
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dilution when the discharge water empties from the

canal into the river.

Based on the results of the bioassays and a consideration of
the method of diséharge, Con Edison is confident that there
will be no detrimental effects to aquatic life from the dis-

charge of chemicals at Indian Point.
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Chemical

Phosphate

Hydrazine

Cyclo-

- hexylamine or

Morphaline

Lithium
Hydroxide

Boric Acid
Potassium
Chromate

Sodium

Hypochlorite

Sodium
Hydroxide

Use

——

pH control:
0, control

pH control

pH control

chemical
shim

corrosion
inhibitor

chlorination

demineral-
izer regen-
eration

TABLE 3

Summary of Chemical Discharges

Maximum
Location Concentration* Flow

(ppm) | (gpm)
secondary steam
generators;
service .
boilers . 10 200
steam
generators 2 - 200
feedwater 5 200
primary system 2.2%% . 25%%
ﬁrimary system :

2000%%* : 25%%
closed cooling :
water system 100+ ' . 25+
main condensers :

0.5++ _ 5++
primary
demineralizer ’

5000%* 25%%

¢ilution in the discharge canal

£

only under the adverse condition of evaporator breakdown

+ - assuming maximum leakage; no routine discharge planned
++ not on a sustained basis but only one hour, 3 times per week: concentration glven is the -

chlorine residual using 15% hypochlorite solution at maximum flow; thls is the concentratlonv
in the dlscharge canal prior to enterlng the river

Sustained
Released

(1bs/day)

24

12

2%k
600**

30+

12%%

on a sustalned basis unless otherwise noted ‘values are for concentrated waste stream before



Table u' S —.

_Proposed Concentration of Chemicals at Confluence

of Discharge Canal and Hudson River

Chemical
Phosphate .
Hydrazine
Cyclohexylamine

Morpholine

Lithium Hydroxide -

Boric Acidi
aPotassium Chromate
Residual Chlorine
Sodium Hydroxide-
Sulfuric Acid
Soda Ash

Detergent
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0.05

Concentration (ppm)

1.54

0.1

50

0.5
10

10

(hexavalent chromium)
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6.0 Environmental Effects on Fish and Entrained Ofganisms

A.

Fish Diversion

As described in Section 2.3.6.2 of Con Edison's Supple-
mental Environmental Report filed on September 9, 1971,
Indian Point Unit No. 1 has experienced problems of fish
impingeﬁent with its cooling water intake. Because of a |

number of changes which have been or are being made in

+the Unit No. 2 intake structure and which are described

in that report, there is reason to expect substantial
improvement -over Unit No. l'general experience. Based on
a limited amount:of data available from testing.of the
Unit No. 2 pumps, as well as Unit No. 1 information, it

is possible to make predictions of fish collections for
Unit No. 2 for the periods involved in the various limited

operation phases.

The quantities éf fish predicted to be collected daily at
Unit No. 2 will depend on the abundance of fish in the |
area of the intake, the volume of water being withdrawn
aﬁd the intake veiocity approaching the screens. The .
intake velocity at Unit No. 2 would depend'on (1)

whether the de-icing loops are operating, and (2) the

number of pumps operatihg.

Table 5 gives the intake water velocity and temperature
rise, for three and six-pump operation with and without

de-icing loop operation. Pump operation in some mode
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will occur when the reactor is producing power or is

in a hot shutdown condition. The expected modes and
duration of operation of the reactor and tﬁe circulafing
water pumps during the various limited licensing phases

are given in Section 2.0 above.

Thevtime'of year is important as higher collections
wouid be predicted for winter months. During the spring
of the Year (April through June), a minimal daily
collection rate will occur. During May of 1971 two
pumps were operated at Unit 2 in order to establish the
extent of the problem at that time. Between May 3 and
28, with one pump operating at 105,000 gpm flow and one
pump opé{ating at 140,000 gpm, an average of 4.0 lbs/day
was collected: |

Mean weight of fish per day collected at
Unit No. 2 May 3 to 28, 1971

Flow rate (GPM) Mean Weight ofAfish per day (pounds)

‘Pump 22 (105,000) 0.5
pump 26 (140,000) ' 3.5

The Weight is based on a mean weight of 0.4 oz per fish
which is the approximate mean weight of white perch
Acolledted at Unit 1. The fish collected at Units 1
and 2 are of a cdnsistéhtly small size, 2 to 4 in, and
0.4 oz is a'good approximation of the.weight of an

individual fish.
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~ TABLE 5

.

Pumping Flow o Temperature Rise Op Intake Velocity ft/sec
Conditions gpm - 50% Power 90% Power (in front of fixed screen)
WITHOUT DE-ICING
LOOP FLOW |
6 pumps (full - . '
flow) : 840,000 8.0 13.8 : 0.85
3 pumps (full o
flow) 420,000 16.0 . : .85
WITH DE-ICING
LOOP FLOW
6 punps (full) 680,000 ©10.1 1 17.0 0.69

3 pumps (full) 260,000 25.8 : .53



Based on the sampling in 1971, ﬁhe weigh£ of fish
collected with 6 pumps operating at full flow can be:
estimaﬁed by multiplying the collection rate at full
flow (pump 26) by six. The weighﬁ.of fish collected
with 6 pumps operating at_reduced.flow (de-icing iobp

in operation, 113,000 gpm/pump)Acan be estimated by
multiplying the collection rate at reduéed flow (pump 22)
by six. With six pumps operating at full flow an
estimated 21 ibs/day will be collected and with 6 pumps
at redﬁced flow an estimated 3 lbs/day‘will be collected

during the spring of the year at Unit 2.

During the winter months the collection rate is expected
to be at a yearly peak. Data are available from Unit 2

for early February. From February 4 to February 10 three
pumps were operated at Unit 2 with the following results:

Average weight of fish per day collected at
Unit 2 February 4-10, 1971 '

Average weight/day pounds

" Flow rate (gpm) for time interval
pump 22 (105,000) 53.9
Pump 23 (105,000) . 91.7

Pump 26 (140,000) 98.9

Based on the sampling from February, 1971 the weight.of
fish expected at Unit 2 during the winter months can be
estimated as it was for'thebspring. The average of pumps

22 and.23 was used for the reduced flow condition. With
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six pumps operating at full flow an estimated 593. 1lbs/day
will be collected-and.with 6 pﬁmps at reduced flow an

estimated 437 1lbs/day will be collected at Unit 2.

Based on Indian Point Unit No. 1 experience, the fish
impinged would be predicted to consist primarily of
- the following:

Estimated % of Total Catch

Species on a Yearly Basis
White perch - ) 80.4
Striped bass , 3.6
Tomcod 5.3
Herrings (primarily

blueback) 2.8
Bay anchovy 2.1
Other 5.9

During the winter, whité‘perch are more thah 90% of the
catch; Striped bass are collected throughout the year
in low numbers. Tomcod are abundant in the spring and
summer and blueback herrihg and anchovy.are abundant in

summer and fall.

The collection réte of fish at Units 1 and 2 has been
‘highly variable on a daily basis making prediction
difficult. The estimates above assume a direct relation-
ship between flow and quantity of fish collected. 1In
actuality, the daily movements of fish in the vicinity

of the intakes is the most important factor influencing

the collection rate. Therefore, the expected weight of
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fish collected on any given day could be greater or less

‘than the above estimates.:

Fof the time periods and modes of operation involved in
the various phases of limited operation, the fish
collections describéd ébéve would nét be detrimental

to the fish populations in the river. This is due to

the high abundance of these species in the river as a
'whole, and the fact that é very high mortality occﬁrs
naturally tb the young fish, i.e., ﬁany caught on the
screens would otherwise succumb to natural causeé. In
any - -event, any effect on the géneral fish population which
were to occur due to limited operation during the peéending
NEPA review would be temporary. The reproductive mechanism
of the fish species‘involved‘is such that a very.high

. mortality to young fish will not be detrimental to the
ability of the population to maihtain_itself. In other
words, there will be no irreversible effect on the

populations involved.

Further aésurance in this regard exists with respect to
.the activities to be authorized at up to 20% and 50% of
full power because of the limited periods ofvtime'involved
and the substantial use of three-pump operation planned

dﬁring those periods.
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Effects on Entrained Organisms at Indian Point Unit No. 2

Various life Stages of fish and phyto-and zooplanktbn

are the types of organisms which will be carried by the
cooiing water flow into the iqtaké structure. The plank--
tonic organisms, including fish eggs and larvae, are non-
screenable and will be carried through the intake pumps

and condensers of the plant.

In November 1970, New York Univérsity Institute of
Environmental Medicine was contracted by Con Edison to
perform studies on the effect on passing aquatic organisms
throughvthe condenser. These studies are béing done at
Unit No. 1 located at Indian Point. Two cbnsecutive

years of such investigation are envisaged. Studies also
will be conducted on non-screenable organisms .passing
through the condenser of Unit No. 2 which is scheduled to

go into operation in 1972.

Scope of this work includes studies on surviVal, extent
of mechanical damage, thermal shock tolerance and effects

on reproductive potential of entrained organisms. Effect

-on the productivity of the entrained phytbplankton is also

under'investigation.' Consideration is being given to such
aspects as recycling of already exposed organisms to the
éondenser passage, time reqﬁired for passage through
the.condensers, exposure in.the discharge canal and répro—

duction rates of organisms in the ambient water.
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The expécted temperature rise during passage through the
condensers for the various modes of operation is given’in
Section 4.0. The expected AT is less than 25.8°F for

any of the potential operation modes. Preliminary results
of a current study of énﬁrainment effects indicate no
mortality to zoopiankton due to condenser passage, but
‘mortality (not yet quantifiedj to some fish larvae. Very
few fish larvae are present in the river in the fall and
~winter of the year and, therefore; no significant effect
will occur at tﬁose times. Phytoplankton are not expected

to be affected by the predicted AT.

Any loss of organisms which does occur as a result'of
condense;bpassagé'must be related to the populations of
these organisms present in the river. It is now feit that
little ecologicél impact will occur because of the rapid
regeneration time of the plankton and bécause the plant is
below the area of major fish spawning in this river. Thus,
relatively few fish larva wili be withdrawn. In any

event, the various phases of liﬁited operation during the
ongoing NEPA review will not have an irreversible
-ecological effect because any loss would be well Within

the capacity of the populations to replace.

The return of the water at Indian Point will be at

approximately the same level as its withdrawal. The

-49-



biological oxygen demand (BOD) will not be changed by

the operation of Indian Point Unit No. 2.

Scourihg at the Unit No. 2 intake and at the éombined
discharge will occur over a small area. Scouring has

" occurred at other plantsbbut only in a relatively small
area. We estimate that the species diversity and/or
biomass of benthic organisms will change at the intake
and discharge. These Chénges are Very localized and
‘their deleterious or beneficial effects on the'ecosystems

will be insignificant.
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Foreclosure of Alternatives

Physical construction of Indian Point Unit No. 2 will be
complete at the time it is ready to achieve criticality.

This includes the condenser cooling water éystem (already

‘complete), which is the most likely area of attention in.

the environmental review. Therefore, limited operation
under the vérious phases, including thé planned testing,
will have no effect whatsoever on the feasibility or
difficulty of adopfion of various possible alternative
ways of ameliorating environmental impact in the areas of

thermal or chemical discharges or fish protection.

The only sense in which the plant will be significantly

different after the limited operation activites from before

is that the primary coolant system will be made radicactive.

Hencé, the adoption of subsequent modifications in the
radwaste éystem mighf require some work on radiocactive
systems where the same work performed before criticality
would not. Such work on.radioaétive systems 'is routine

and in fact will be performed for currently planned
modifications to the radwaste system. Thus, the difficulty
of accohplishing any modifications which might be reqﬁired
will not be substantially increased as a result of limited
operation activities. The radwaste system is, of coursé,

complete at this time.
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8.0 Effects of Delay Upon the Public Interest

8.1 Need for Power

The immediate need of the people living in Con Edison's .
‘ ' service territory for the .electric power .to be'produced by
.Indian Point Unit No. 2 .cannot be over emphasized. Since °
June 1, 1969, commercial operation of the completed unit
has been delayed; its unavailability oinoe then nas
contributed to unprecedentedly oritical power supply
problems for the New York metropolitan area and _
threatens an even greater power crisis for the summer

of 1972.

As of October. 13, 1971, Unit No. 2 was ready for fuei
loading, and:Con Ediéonvuu;awéiting appropriate action
’ by the Atomic Safety and Licensing Board and the Division -

of Reactor Licensing_authorizing fuel . loading and sub-
critical testing. If this authorization is granted
promptly, it is estimated that‘Unit No. 2 wiil,be
ready for criticality in mid or late November 1971.
Because of the pending contestod licensing proceeding,
it is expected that the NEPA review could not be com-
pleted nor a full power license issued for several
months or longer. Because of the length of time
required to conduct testing required prior to full

. S power commercial operation,.it has become necessary
for Con Edison to obtain authorization for limited

operation to permit completion of this testing prior
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to the. summer of 1972.

It should be emphasized that full bperation of
the unit is needed as much in advanée of the
summer as possible to minimize the "shakedown"
character of power production from this unit

at peak'periods. As shown below, the likely
power shortage in the New York metropolitan afea
in the summer of 1972 conétitutes an emergency
situation for which the public interest requires
bperatioh of Indian Point Unit No. 2. Limited
operation, both below and‘above 50% of full power
should be authorized to the fullést extent
necessaryvto ensure.that the.uhit will be

available for full operation by next summer.

In order to eétimate the significance of this
need, it 1is important to understand fhe nature
- of Con Edisqp's electric service area, which
covers theAfive boroughs of New York City and
most of Westchester County. The population of
this service area is approximately 8,650,000,
An adequate and reliable supply of electric
power is_essential to the life of this key
metropolitan area. A lack of such a
s»pply will jeopardize a vast array_of-

critical services and facilities vital to
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the preservation of the:publie health and safety such‘

as water supply, fire protectlon,'sewage and garbage
dlsposal hospltals[ nur51ng ‘homes, rallway and subway

A transportatlon, law enforcement, traffic control, drawbridge
ope;atiOn and ali forms of local and interetate communi—'
cations.. As a national -and international center, a lack

of power iﬁ ﬁhis'area'will have effects beyond its

- geographical borders.

Since 1969, Con Edison has been faced with a eonfihuing _
crisis iﬁ supplying electric energy to the communities
which it serveé.' Immediately prior to 1969, the
Company's planned reserve capacity, includihg purchases
from others, was l,532‘megawatts_or 21% ofeits'anticipated

peak‘load.

Iﬁvl969, hoWever, delays in the addition of new capacity
by other utilities limited the amount of the purchased'
power aetually available for the'peak in that year to
260 megawatts, épproximately ene—third of the 710 mega-
watts fof which éon Edison had contrected : In'addition,
: there were several equlpment outages and deratlngs*
experienced during the summer perlod ‘which is the

_period of peak demand in the Company's system. As a

*"Deratings" result from equipment problems which, while
they do not require that a generating unit be completely
removed from service, restrlct ltS operatlon to less than
its full capacity.
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consequence, the Company had to request large custbmers
to reduce load voluntarily, to appeal tolthe general |
public to conserve electricity and to institute voltage
reductions on eight different days on which the loss of
capacity ranged from 800 to over 2,000 megawatts. On

two occasions, the‘voltage reduction reaqhed the maximum
allowable level of.8%*, after which £he only load control
device available is to ﬁotally discontinue.electric |

service to some of our customers.

Agaln in 1970, the Company experienced power shortages
even though the planned capa01ty resources had been
increased from 8,882 megawatts to 9,839 megawatts.

This répresented a reserve of 27% of the anticipated

peak load, and was to be principally achieved by the
addition of almost 1,200 megawatts of gas turbiﬁe

capacity to the system. . Construction and startup_delay,-
as well as a strike which affected one of Con Edison's
suppliers, caused slippage in tﬁe schedule for adding

the gas turbines. The summer started with none of the
gas turbines-in operation. They came into operation at
various times'thereafte;;‘and Con Edison had 874 megawatts
in'operation at the end of the summer. This, together
with equipmént deratings and forced outages, made it
necessaryuforACon Edison to make appeals again for the
conservation of eleétricity by the public and to.inétitute

voltage reductions on fifteen days.  On one occasion, .

% Voltage reductions in excess of 8% would cause damage to
customer's equipment..
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Con Edison had to resort to discontinuance of service
to approximately 1% of its customers. Discontinuance
of service to any customers is a drastic measure and

every effort must be made to avoid its recurrence.

As far as the péak load period of 1971 was'concerned,
Con Edison added 624 megawatts of additional gas
turbine capacity and, after re-rating some of its
older units, it had a reserve installed on its own
 system equal to only 9% of the estimated peak load.
Con Edison had also contracted for 920 megawatts of
firm capacity purchases,'thus raising the reserve to
21%. After further adjustment for the requirements_of

the steam system, the reserve was reduced to 17.3%.

This reserve, considering the re-ratings, is of the
same order of magnitude. as those with which Con Edison
faced thebsummers of 1969 and 1970, and again Con
Edison has had té resort to the frequent use of
voltage reduction. Through September 30, 1971, Con
Edison has reduced voltages on its system on fifteen

occasions during the year.

Major problems were avoided because forced outages
of large units were less than in previous years and

there were no prolonged hot spells.
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If Tndian Point Unit No. 2 should not be available in
1972, the power supply situation is likely to be sub-
stantially worse than in the recent past. The estimated
T,{c0 '
peak load is 8—5§Q.megawatts, and installed capacity,
'assuming that Indian Point Unit No. 2 is on-line, is
expected to be 9,996 megawatts.' This includes 400
megawatts from Con Edison's share of Bowline Point
Unit No. 1, scheduled to go on-line in July 1972, and
348 megawatts from barge-mounted gas turbines, also
scheduled. for July 1972. The Company has, in addition,
contracted for 325* megawatts of purchased capacity
and expects to sign a contract for an additional 70
-megawattsvshertly. ThlS would provide.  a reserve after
E2.0, .
steam system requirements of #9<9%, which is substantially
less than is desirable. Iﬁ is at this level of antici—l
pated reserve, and greater, that Con Edison has experlenced
severe difficulties for the past three years. If the 873
| megawatts of capa01ty from Indlan Point Unit No. 2 were
not to be available, Con Edison's reserve margin for 1972
would be cut_almost-in half,.i.e., to éfigr This margin
would represent a seriousvthreat to the power Supply of
- the New York metropolitan area, and would be even worse
in the event of a delay in completlon of Bowllne Point

Unit No. 1 (525 MW, including the 125 MW purchase) and

the new gas turbines (348 MW).

* Of this, 125 megawatts are from Orange & Rockland'
share of the Bowline Point Unit No. 1.



The New York State Public Service Commission described
the scope of the electricity supply problem in our
service area in a recent opinion** (page 6), as follows:
"In the summer of 1971 and, it appears, for a
number of summers to come, the New York
- metropolitan region may be forced to adjust
to shortages of electric power serious enough,
at least, to cause inconvenience and, at
worst, to weaken the capacity of both the
city and its surrounding areas to function."
That statement was written on the assumption that Indian

Point Unit No. 2 would be available during the summer of

1972.

The environmental impact of the unavailability of Indian
Point Unit No. 2 must.also be considered. The immediate
effect in 1972 would be that Con Edison would be forced -
to make gfeater use of older fossil—fﬁeled plants. The
result would be that additional amounts of pollutants
would be added to the New York City atmosphere. The

quantities are shown in Section 8.3.

Con Edison's latest evaluation of load growth and
prospective power supply indicates that the capacity

of Indien Point Unit No. 2 will represent a significant
portion of the reserves which are to be maintained_in

future years to assure adequate reliability of service

[y

** Case 25937 - Proceeding on motion of the Commission as
to plans and procedures of electric corporations for
local shedding in times of emergency ‘Second Interim
Report August 3, 1971
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' to our customers. As digéﬁggéd“ggove, Con.Edison has
had difficulty in the recent past in. meeting peak load
requiremehts. It now has an extensive construcfion
program to prevent the recurrence of these difficulties
and to meet future load growth. It is estimated that
Con Edison will require additional power equal to that
of a large new.plant every other year. Indian Point
Unit No. 2 is an integral part of this program. 1In

the years subsequent to 1972, the available of éapacity
from Indian Point Unit No. 2 along with capacity from
other units which are now planned, will allow Con
Edison to increase installed generating reserve margins

to a level'which is deemed acceptable.

In addition to meeting the requirements of load growth,
the availability of planned néw capacity including
Indian ?oint Unit No. 2 is essential to allow the
retirement of units which are now 40 to 50 years old
and which would have already been removed from_service
were it not for delays already experienced. These
units are inefficient and environmentally undesirable.
Moreover, déspite substantial expenditures for main-
tenancé, they provide a much less reliable source of
-capacity than. that provided by the neﬁer units, and:
their réliability wili continue to deteriorate. Any
delay in- the operatioh of Ihaian Poinf Unit No:‘2

relying on the postponement of the‘retirement of these
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units would be ill-advised because they might be unable

to provide dependable output when required.

There is no way by which Con Edison's reserve margin
for 1972 can be substantially improved if Indian Point

Unit No. 2 is not in commercial service.

Other new plants are not feasible to meet 1972 require;
ments. Fossil-fueled plants require an estimated 4 to

6 years to complete and an alternative nuclear power

plant would require an even longer time. Gas turbines

are not technically alternatives for a base load plant
such as Indian Point Unit No. 2. Ouf experience indicéteé
thatiinstallation of gas turbines requires more than one
year even on a crash basis so that the earliest that

gas turbines equivalent to the capacity of Indian Point
Unit No. 2 could be installed would be after the sﬁmmér

of 1972.

Purchased power is likewise not a feasibleialternat%ve
‘for Indian Point Unit No. 2 for the year 1972. Con
‘Edison has already arrangéd for 395 MW §f purchased
powér for the summer of l972i' The Company has solicited
offers from sources in the northeastern.states‘and‘Cahada
-and has obtained indications thét there may be some
additional power available for purchase. However, in

all these cases except for approximateiy 200‘MW, the.

availability of additional purchased power for the
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summer of 1972 is contingenﬁ upon the completion of

the constructién of new facilities which are not even
scheduled for service until the spring of 1972 at the
earliest. A large part of the capacity available on
this contingent basis depends on the timely completion:"
and liéensing of nuclear facilities. The remaining
offers are contingent upon the completion of non-nuclear
_ facilifies and knoWn delays already jeopardizé the
construction schedules. The generally prevailing
experience of slippages in utility construction

projects cast serious doﬁbt on the availability of

the power involved in each of these offers.

Con Edison has in the past made emergency purchases:
of‘energy from outside thé system. Such purchaseé

and other short duration purchases will probably,be:
available in varying quantities from day to day as

load and system conditions of other utilities permit.
waevér, there is no assurance as to the availability
of such power, énd it would be extremely imprudent to
plan to meet- load demands utilizing emergency purchaSes
without ahy.basis to’?redict when and how much will be

available.

In the event Indian Point Unit No. 2 is not in commercial
operation by the summer of 1972, it will probably be

necessary for Con Edison to implement, for the short
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term, various emergency procedurés which have been
developed to provide for situations where there is a
shortage of generating capacity resources. These
procedures could, depending'onvthe_severity of the
poWef shortage, ultimaﬁely involve load conservation
measufes sdch‘as voltage reduction and diséonnection
of customers. The number of instances in which the
public will have to be inconvenienced by those measures
will_depend largely‘oﬁ thé magnitude of forced outages
of other generating equipment installed on the Con
Edison system and the»availability of cépacity in
other utility systems’for sale to Con Edison on an
emergency basis.

The emergency procedures which would be implemented in
the’eveﬁt of a power shortage have been pfescribed-by

the New York Public Service Commission in Case 25937.

The Commission ordered a sequence'of_23rsteps. The most
significant steps affecting customers are an 8% Qoltage
reduétion and load shedding by disconnection of customefs.
The lat£er procedure could have a statewide effect because
all members of the New York Power Pool have agreed to dis-
connect their customers to assist a power deficient

company.

In accordance with the Public Service Commission's order,

the Company would make every effort to contract for the
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purchasé of supplemental and emergency capacity from
neighboring utilities. The availability of such capacity
will depend upon two factors: the installation'of new
capacity iﬁ neighboring systems and the transmission
capability between systems. Since neighboring systems
have experienced delays in ﬁeeting service dates and
outage problems similar to those of Con Edison, this
source of power cannot be relied upon for other than
emergency conditions. Also, Con Edison's attempts to
strengthen»the transmission system have experienced
delays caused by local opposition along transmission

line routes.

" 'If it should be necessary to disconnect load equal to the

- capacity of Indian Point Unit No. 2 (873_MW),Vit would

mean the interruption of more than 400,000 customers in
.the less dense areas of'Westchester, Staten Island,
Northeast Bronx and Ndrtheést Queens. This would
initially affect approximately 1,250,000 people,
primarily in privéte homes aﬁd small commercial
establisﬁmenﬁs. If such a load disconnection were
required for more than two hours, additional people
would be affected as Con'Edison_rotated the service

interruption to different parts of its system. |

In recognition of these problems, the Company has
initiated programs to reduce the demand for electric

power. Con Edison has discontinued promotion of electric
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sales and is conducting a program of consumer education

on conservation of electricity.

The Public Service Commission in its opinion in Case
25937, after discussing all possible emergency measares,

concluded as follows (at page 28):

"There can be no doubt, of course, that this

great region will face awesome difficulties if
Consolidated Edison -does not, reasonably soon
acquire additional generating and power import
capacity. It is to that solution, however, that
all energies should be turned and not to measures
that so plainly invite economic disaster."

éost of Delay

The éosts of delay td Con Edison, and to its customers,
duringethe period of ongoing NEPA review if limited
operation is not authorized as reguested, will consist of
about 3.5 million dollars per ménth, the estimated cost

of incremental operation and maintenance and out-of-

pocket cost of replacing energy which would otherwise

have been produced by Unit No. 2, plus almost one
million dollars per month, the amount of interest
during construction which would accure during the

period of delay.

Environmental Costs of Delay

There is a substantial, positive environmental benefit to
bpe derived from allowing Unit No. 2 to-operaté as soon as

it is available. Without the unit, Con Edison would be
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forced to make greater use of older fossil-fueled

plants.

The Company has analyzed the dispatch of various groups
of units which would occur during'l972 with and Wifhout

_ Indian Péint Unit No. 2 in service. Table 6 ihdicates
the increased enerqgy oufput and increased sulfur dioxide,
nltrous oxides and particulate matter by station Lhat
would be emitted in New York City if Indian Point Unit
No. 2 were not in service as presently scheduled. The
increase in the emission of pollutants is expected to
be 1,245 tons per year of particulates, 29,000 tons per

year of sulfur dioxide and 16,000 tons per year of NOX.
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Station

~Arthur Xill -

Astoria

East River
Hell Gate
Hudson Avenue
Ravenswood
Sherman Creek
Waterside
59th Street
74th Street
Gas Turbines

TOTAL EMISSIONS

TABLE 6

Increased Generation and Stack Emissions

at Con Edison Generating Stations

as a Result of Indian Point Unit No.
Not in Service in 1972

Increased ‘ Additional
Generation - Particulates
(10~ KwH) (Tons)

241 68
103 16
376 48
1387 318
964 242
1028 254
427 103
372 95
315 86
67 15
387 - 0
1245

S0p
(Tons)
2000
400
1100
7200
5400
5700
2300
2200
2000
300
400
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MR. TROSTEN: Thaﬁk you, Mr. chairman.

Mr, chairman, we have no further direct ex amlnatlon
to offer with respect to our motlon for a limited Operatlon
lxcenéé, . |

CHAIRMAN JENSCH: The subject has been mentioned
parenthetically before., wWe will expect it to be sﬁppiemented
at some ﬁimé during the coﬁrse of the hearings. I take it
that that will necessarily await some later time. wWe would
like to be informed by the;Applicant every two weeks as tsr

how your repair work is getting on. If the Staff could give

us some comments on the report as to when those information

sheets are submitted to us, too, it would be app&eciated;}

MR. TROSTEN: I might add that we are submitting'
to the Board and to the paéties represented here todaj a éopy
for the information of the poard and the parties of the
report which applicant subﬁitted to the Atomic Energy COmﬁissic
on NoveMber 14th. 1971, relatxve to the fire which occurred on
Nbvember 4. | | '

I wﬁuld like to 1nqu1re of the chalrman concernxng
ﬁ:e pomt he has Just made hecause we are submitting a mot:.on
here for limited operation. It is unclear to me, Mr. Cbaxrman,
éf the scope of the request you have just made. we arevésking
for authority to proceed, :WE have filed our tes&imonyl;n*.
support thereofol The motién is unopposed by any of the}parties

with the exception of the Citizen's Committee for the

193
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status of ﬁhe f;re and the status of the repair. But itéis

: be able to do that thh these addxﬁzonal data° These reports

" need not be formally leed as a part of the evidence in this
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protection of the BEnvironment, insofar as radiological hgaith

and safety grounds ate conceined. We are prepared today,:&ﬁ'

unclear to me Why the rmatter must be held open on an indefanlte
basxs as the chairman appeared to indicate a moment ago.
CHAIRMAN JENSCH: The Board is anxious to expedité'-

thls proceeding in every way. The Bcard feels that it w111

proceedlng, but as supplementary submmttals by the Applxcant, .
To answer you dwectly, what importance lS :d; to
the Boara, we feel it is of importance to the Boarxrd and we
appreciate the statement that ME. c2hill made last Frlday és
tc the status of the matter0 We feel, as the Applxﬁant has
indicated in many ways. that it does not lzke toxsee any |
delay il thls proceeding.‘ we w111 proceed to a conexﬁerat;on
of all matters related to the motion and the authorlty Whlch
is sought. when this statement is made and no one’ opposes i
this, except almost parenthetlcally the citizeén's commxttee
for the protection of the Env1ronment~~1 know the reference
wasn®t intended to be easua;. It places this case xn.a con-
tested aspect as to“raéiological safety. There are séme ﬁéxy

substantial considerations that the Board will undertake in
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reference to this prcceeéihg° |

It is not clear to me yet that the Board has com-
pleted its statement of concern of radxologlcal safetyq Theré
must be further matters cons1dered during the course of our
deliberations. e are most anxious to expedlte this case ‘and
avoid delay and avoid concerns.

As I say, the Appl;cant expressed in many ways ‘about

delays. We feel that this will fzt the necessities of the
MR. TROSTEN: Thank you, Mr. Chairman. we will

CHAIRMAN JENSCH: If there isn't anything _,fu}tﬁéx%
in your statement thatﬁgéé have filed with the Atom@c ﬁnérgy
commission other Fﬁéﬁ é%at Mr. Cahill gave us Fridaf, you
need not submit if.ﬁére;?'ﬁe feel perfectly informed of the
present séatus. I ééel'ﬁé;-cahili‘s statement was clear°'
He enumerated the prdblems that were 1nvolved,l We are mlndful

of those prdblems. unless you want to keep the record open

you des;re tp offer ;tfy We w111 be glad to receive any ev1-
dence that the partiés feel is relevant and we feel is relevant
| MR. TROSTEN: We have no offer of evidence at‘this
time, Mr. chairman. I merely made that point if thefévwere a
question that the Board wished to ask 1. cahill, that he

was prepared to respond.
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él-lA IRMAN JENSCH: We thank you. We don't think
thexe is. ﬁe think he covered it very welJ. last 15‘:1':ic1ay.o
It is indeed unfortunate t?iat this event has occurred; :We
would necessarlly be gu:.ded as we go along with our main I.
d:u:ective on the complei:mn of the processmg .of this case¢
We are not ovexleckmg the - x:ealz.ty of the situation. -As Qe
understand it, but Mr. Cahill and Mr. ymdsen of the cémioz,iaxice
Section indicated that. ‘

MR, TROSTEN: We will endeavor to kedp the poard

‘and the garties: adv:.sed as further information is developed

‘ eoncernmg the fire situation.

chRMAN JENSCH: If you can just give us a report

or letter every two weeks, tliat will help. fhank you. .

f

Ce
A
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.MR BRIGGS: ﬁr Trostén, I don't know as of now
what approach the uitizens Committee is going to take concernw
ing the radiological safety of this testing. But they have x
asked many questions concerning the emergency core coolxno
system durino the past two wee&s. I don't find anything in
this additional evidence that shows that there may or may not
be different requirements for the emergency core coollng
system during this testing period from the requirements that
exist during long periods of steady operation during;fgll
power. ﬁ | ) ,
Is it intended éhét that subject be address;&'at any
time? i | | | |

MR. TROSTEN: Mf- Briggs, the evidence tha@infpro~
pose to introduce during Ehé emeigeﬁcy core cooling é&gtém
during the testing prograé and full power operation is that
which we haVe*gdduged to ﬁhis point in time. We havé respandéc
to 31; qros§7§#a¢;£§tion ﬁrépoundéd to us from the Citizéns
Commiﬁ;eg Wﬁtﬁ-respéét to all facets of thé”EqéSi ﬁé.dojnot

at this time havéﬁény agdﬁtional testimony to offer concerning

the performance of the ECCS during the contemplated testing

program. Am I being respénsive to your question?
MR, BRIGGS: I chink so. If the Board were to con-

clude that the Citizens Committee had made a‘géod”césé for

indicating that there was a serious questionvconcerning the

performance of the ECCS urnder long time operation and fuii'




F5 Wu2

10

1

12

13 ||

14

15

18

17

i8

19 -

20
21
22
23
24

25

i

; 4019
power, then you would say éhis would be the conclusioe thati
one should reach for a testiag program such as is shcwn heve,
is that right? ‘

MR. TROSTEN' No; ;Ot necesseriiy. There mightlwell.
be a, difference between those two situations., I would cex~'f |
talnly think that since we are now talking about a 50 per cent:-
testlng license -= We are actually talking about it in twe |
stages, the 20 per cent operation.and 50 per cent operatibn;
that the findings and conclusions which will be set forth by
the parties definitely shomld be addressed to the questlon of
20 per cent and 50 per cent operation. If there is any proper
distinction between these two points of view, it would seem
to me it might well be appropriate to draw that distiectibn,
Mr. Briggs. So I don't think theAfact that there miéhé'be a
problem with full power operetiou over a long-term prowram
necessarily applies to the limited pover operation necessarlly

| CHAIRMANVJENSCH: That might be a matter of evidence
16 1€ not? |
Mﬁ; TﬁbéTEN: Yes, sir, it mxght.

' CHAIRMAN JENSCH: . Before we recess before our normal

\.

‘recess time, let me ask the State of New York Has the Stete

~of New York. apprcved or has the Environmental Protection

Agency approved the water éemperature standards for the Hudson
River?

MR. MARTIN: I don't have the answer to that, Mr.
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Chairman. | e
| CHAIRMAN JENSCH: Will you give considerationjto-tﬁat‘
and give us the status of the relationship between the Stetelof
New York and the Environmental Protection Agency on the thermal,
releases? Is there any other matter we can take up before we '
receSS? mf: 4 _ ;

"MR.’kaSTEN' Leé oe ask you, Mr. Chairmao._ Are<we
going to proceed with examination by the Board of our Envlron-
mental panel this afternoon, or are we going to proceed with
the ECCS interrogation? - ‘

CHAIRMAN JENSCH: Is your panel on environment éoing :
to have a long lunch or cao they get back at -- | |
MR. TROSTEN: The§ will be here. | :
CHAIRMAN JENSCH:  Let us make that decision after
lunch. We.do have some Ecés matters. If there is any pre-
liminary interroga:iqn they would iike to take on this matter---
ﬁQe only'partykthat,will be interested, as I understand yoor
étatehent, in this situation for 20 per cent power or 50 éer
cent power, w0u1dzlike1y be the‘State of New Yofkj is that
cofrect? 3 Ji;i’lv B L | |
The Hudson River ‘Fishermen's. Associat%ioo?';is not con~
cerned about this testing; is that correct° - o
MR. MACBETH: Under the terms of the stipulatlon;Awe
will not have any q;qsg-examinaﬁion-of the Applicant on_the

50 per ceot testing.
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CHAIRMAN JENSCH: Does that mean you do not oppose ia
MR. MACBETH: We do not oppose ii. -
CHAIRMAN JENSCH: Very well.

eresn

| MR TROSTEN' Wr.AChairman, let me say this- As I
indicated in my statement this morning, we are moSt anxious to |
proceed today, and for the rest of this week, with reoard to
any interrogation which the Board wishes to make of our. env1ron
mental panel. There will be, as I understand it, no questions
propounded by any of the parties to the proceeding other than
questions by the Boaxrd. - We will have our pamel here as,long
as is necessary in order t& respond €o the Board's queetioﬁs,’

CHAIRMAN JENSCH: We appreciate that. The Board ;
will be here to receive any and all evidence that any of the
parties desire to submit or present for our consideration,

We will extend the hours of the hearing as long as convenlent
to the parties and the two schedules. Therefore, if there is
nothing further at this time, ve will recess until -- |

MR. MARTIN. Wr. Chairman, the State of New York does
AS@ oppose the issuence of the license for 50 per cent&esting
on environmental grounds or: radiolo01cal safety grounds. I
txave brought this matter befoxe the Department of Environmental:
Conservation. It is my undérstandipg,-- 1'd like to.cpeck on
it. It is my understanding that the necessary aﬁprpvals heve
been obtained but I would like to check further. Certainly, as

far as this hearing is concerned, the State of New York does not
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intend to introduce.any evidence or undertake any cross-exémm
ination of the Applicant's witnesses on that. testimony.

CHAIRMAN JENSCH: Very well. If you will check

* whether the Environmental Aéency has approved that, we would

appreciate it.
At this time let us recess to reconvene in this room|
at 2:00 o'clock.

(The luncheon recess is taken.)
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AFTERNOON SESSION

CHAIRMAN JENSCH~ ;Please come to order.
Does the Applicant desire to speak to the matters
raised by Mr. Briggs on the crucible and ECCS?
~ MR. TROSTEN: Yes, Mr. Chairman. I would‘like;to |

have Witness Moore resume Ehe stand.

b
.

CHAIRMAN JENSCH: Having been previously swo;n} he
need not be sworn again.. :

fJames S. Moore resumed.)

MR. TROSTEN: Mr. Chairmaﬁ, we have a copy of the
questions that were put to. us by Mr. Briggs before thé‘ |
luncheon recess. Now Mr. ﬁoore haé a set of.questioné; oﬁr
only copy, in front of him; and I think I am simply going to

ask Mr. Moore to take Mr..ﬁriggs“ questions and indicate_3

excerpt from the transcrlpt and then to respond.

Wbuld you please do that, Mr. Moore.‘

CHAIRMAN JENSCH. Very well. Proceed.

MR. MOORE: Well,é#here is some preamble on the
first page here that doesn‘i specifically state a question.
The first question I come to is "Did the Appllcant at any
tlme prior to or during the construction permit hearlngs
indicate that it would propose to remove the crucible from the

design when it achieved an ECCS system that was satisfactd:y
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to the AEC and the ACRS?“
In response to that question, no, the Appllcant dld

not indicate that the crucible would be removed when:a-satis—

<factory ECCS system was achleved

The next question, "Is it correct that at the tlme

of the constructionpermit hearings the Appllcant was;conv1nced

that it ‘could design the érucible on the basis of conservative

engineering principles an& without the results of a roseafch
and development program?"f |
Yes, in this seése, and this was covered to éome )
extent also in the heariné for the construction permit, in
that we felt that we could des;gn a crucible based on A
application of conservatlve engineering principles and on the
basis of existing experlmental data. So we agreed thatuthere
was a conoiderable amount of de51gn detail to be done, but
we felt we could do the desxgn w1thout additional experlmental
p;ograms. So in that sense we felt it could be dong w1thout
R & D. . o
CHAIRMAN JENSCH. What oas the experlmontal data
that you had aVallable for the crucxble, could you tell us,
please? - o |
MR. MOORE: Yes. The questiohs that arose witﬁi
respect to the otucible design were.primarily oonoefneo with
the heat transfer mechanisms of a molten material and contact

with a refractory material, and this was complicated by the




GBm3

10
1]
12
13
14
15

16

i8
19
20
21
22
23
24

25

4025

fact that this specificAmolten material had an internal,heaﬁ
source., %

we were hopeful tﬁat we could determine the heat
transfer mechanisms and characteristics on the basis of?-
existihg %itéieture with reepect to refractory systems},fhis
was not refractory furnaces, et cetera. Crucibles, sO- to¢
speak, had been desxgned for other applications in use of-
cooling molten materials. §o we hoped to draw on that;gind.of
literature_or experimental evidence without performinggeny

¢

specific large-scale experiments ueing molten UO,. S

CﬁAIRMAN JENSCH: 'Thank you. Will you proceed

MR. MOORE: Finally Mr. Brlggs indicated an under—'
standing in reviewing the FSAR and other 1nformatlon wich
respect to fhe crucible, ana he steted this unaerstanding;
and if it's.wrong he said.he'd like tc be corrected. I w111
restate his understandlng and pxoceed to correct it in some
places. |

No. 1, he said, "It appeared to the Applicant that
1ncorporat1ng the accumulators wculd satisfy the AEC and the
ACRS requirement for the emergency ¢ore coollng system ”"

With respec; to t;at statement I woeld disagree in
that thelApplicectlfelt that that inco;poratihg.the'accumuleéo:
would more than satisfy theioriginal stated requirement‘cﬁuu

the AEC and ACRS and specifically indicated in the ACRS

letter where there was a request for improvemert in flow rate
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and possibly pressure with@respect to the coolant pumps,: We ;
in fact developedfa whole ﬁew design concept using thé
accumulator system which not only had the effect of ihdreaéing
rateé,hbﬁf"éiéd"the very b;neficial effect of getting’water
to the core much more qulckly than a pumping system. 8o in
that sense I would say that we mor; than satxscled the :
speciflc AEC~ACRS requirement that was spelled ocut.

CHAIRMAN JENSCH:' Well, it was done by the acuumu-
idtors, is.ﬁhat correct?

| MR. MOORE: .THat's correct. o

CHAIRMAN JENSCH:‘ Proceed. Thank you.

MR. MOORE: The next statement, "The potential |
problems that arose during the design reViews of the:qfdcible
made it highly uncertain wheﬁher the crucible could berform
its intendéd function.n |

I would basicalli'égree with-that statement. . Yes,
that was that»statement.

There ls the followxng statement ‘-"There W§uld be
substantial research and development requ1red to prove the
effectlveness.offtyg design as it existed or to prov1de a
satisfactory desigp;" .

| I would agree with ihat statement an¢ add to it
péfhapé that there wasn't a high degree of assurance that
even after having completed such a program that you would ﬁave

had an acceptable design.
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! The next statement, “"The Applicant decided thet‘ghe
2 plant with its improved emefgency core cooling system satis-
3 fied all the AEC criteria.”
o 4. We ‘would agree to tha’c.
50 »j“Af U Next statement that the "cost of a research and
6 development program, 1nsta11et1on of an effective cruclble and .A
7 the likely delay in completlon of the plant were greater than
.3 any benefit that might be expected from providing the crucible.
9 We would disagree with that characterization. éost
10 really wasn't the fundamental consideration or any real_f {:
13 consideration at all in this'matter. It was with reqpect to
12 .our really being able to come up with a viable design that f
. 13 we could in fact have confidence in with respect to *'he |
14 reactor crucible. There wasfjust so much uncertainty there
15 that that was the primary reason, not'cost.‘
16 rlnally,"On the basis of theee considerations tne‘
i7 determination was made not to prov1de it.”
L0 T This determinatzon was concurred in by the ACRS and
19 5 by the AEC Staff. AThat S-correct.
20 : } I believe that anSWers the questlons as I £ind them
.21 in this part of the transcript.
22 ‘ MR. BRIGGS: I believe the record ;ﬂzee“that the “5
‘ 23 || decision to elim:.nate the crucxble from the plant was rﬁade in
24 1968 and that the first - 1et s see -~ =~ that the amendment |
25 to the safety analysis was provided in the final safety analysi
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report and that fhe FSAR éonstitutes the public recérding of
the change in the désign éf the plant, that there Was‘no- 
other public information érbvided, is that correct?k

MR. TROSTEN: That is correct, Mr. Briggs.

CHATIRMAN JENSCH; Could you explain a bit moge,:Mr.
Mpore. You say you came ép with a wholly new design concept
which included the accumuiators. What was the'originai and

what was the whole new design concept that you provided for

the emergency core cooling system?
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MR. MOORE: . Thevoriginal emergency cere cbeling :
system as described in the‘?SAR for the Indian Point 2iPlene
consisted of essentially pumping systems which would be opera-"

ted from diesels on site and these pumping systems would then .

associated with the loss qf“coolant.

There existed r;tﬁer apparent 1imitatiens dneﬁhe-size
and magnitude of the pumping systems that could be prOVided‘
primarily because the requirement chat these systems be able
to operate without off site power. “ |

So we had pumpidg ‘systems which took some time in
oxder to get sufficient wa;er into the system tovreeover the
core. The new design appréech, the different concepts,; was
to use the accumulator eyséem which consisted of then{pﬁeésht«
ized tanks sitting ready to inject water very rapidly foilowing
a blowdown as the primary system preosures decreased. |

So the main effectiveness of the accumulatof system
was to get water at 8 very high rate at a very early time back
into the system and therefore effectively turn the temperature
around in the. core ver§ early in the transient, so that iﬁ was |
a different concept in that sense. it did not require external
pover and it was a passive gstem there sicting ready to be
discharged in the loss of coolant.‘ |

| CHAIRMANHJENSCH: Andféﬁat is what you meant 5y;a

whole new desigh concept, this change to let the accumulator
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i flush outiwhen the valve was opened, is that about it?
2 _' MR. MCORE: That's corfect. .‘ | '
3 | CHATRMAN JENSCH: Thank you. I don't have any fur-
" 7&%@% questions. The Board has no further questions.

s - Excuse me. Dr. Geyer has.

DR. GEYER: I would like to ask one question about

9 || the accumulator design.

8 Are they designed to withstand the full pressure of

g the primary system? i

10 ' MR. MOORE: The accumulators themselves? ' |

woll t::;;Dké*GﬁYEﬁ" Yes.i

12: MR. MOORE: No, théy are noﬁ. |

13 DR. GEYER: Well, what security is there agéihst an
Fdk 4 . opening of one of the valQes while you are under |

15 pressure?$ . A _

16 MR. MDOREE Yes. The accumulator 1sisolated from

37 the coolant system by’ twd check valves in series. So even-

18 || were you to postulate a failbre of one of the check valves,

19 :there is another check valve there to prevent any pressurira—
20 Il tion of the atcumulator system. |
i] : DR. GEYER. Then do these check valves open automati-
22 cally or is there another valve im the connection that you ppene,
23 .' MR. MOORE: No. There is a valve that's evéilablé
24 for maintenance purposes or when the plant is depressurizear

25 || and shut down that can isolate the accumulators. But during
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normal operation the only valves between the accumulator and
the reactor coolant system are these two check valves. So
that when a reactor coolant system is depressurized to below |

th@?%ﬁérating pressure of the accumulators then the cheekiv
valves will open up just én the pressure differentiai ena
discharge the water. | ':" |
DR. GEYER: What security do you haﬁe thatet;at valv
is open at a11 times? It has to be open for the accumeleto£

to work.

MR. MOORE: That's correct. You are talking'now of

tﬁe motor-dperated valve?;

| DR. GEYER: Right.
-MR. MOORE: That‘s right. There are procedures and

operating ﬁfbcedures and indications in the control Toom as

to the status of this valve and I believe alarms to indicate

the status of this valve as to whether ic's opened or not, and

the tech specs require that these valves be open during nor-
mal operation. ‘ | . ;

| * DR. GEYER: Thank you. .- .
:}";“CHAIRMAN JENSCH., The Board hds no further questions
MR TROSTEN: Mr. Chairman, while Mr. Moore is on
the stand, before the break Mr. Briggs asked a question whxch
I responded to briefly, which I think it would be appropriate
for Mr. Moore to Supplement.

He asked if we had information, as I :eeall it,

e

T
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concerning performance of the_emergency core cooling systém
for Indian Point 2 relativé to the AEC's interim policj staﬁeé
ment at pover lévels up to{SO pei cent testing of the,pléﬁt
as*éontemplated by Applicaitfs motion dated October 19; 1971.
If I recall, Mr. Briggs, tﬂaﬁ was the thrust of your qﬁeSiion.
ém I correct, sir? | _

| And Mr. Moore wiil comment with respect to thatvw

question.
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Qﬁ. MOORE: Yes. We have reviewed fhe lossﬁ§f7 E
coolant situation that migiQ occur from 50 per cent péﬁériin 
con:unction with this interxm lxcense. The pximary effect;
of caurse, is the fact that we are at ‘half power 1eve1 sa ;

the peak power is reduced by a factor of two from that desxgn

value used at full power. And then in looking at the loss
clad temperature from this condition would be less than 1200

case for the full power situation. | ’: p
This in itself shquld preclude any possible clad
bursting. But also there is another mitigating factor in

that operation at 50 per éént power for the period of time,

license, will not be sufficient to create any signifiéang,‘

internal pressure due to figgion gas build-up within the fuel

BY this I ﬁeah;;i§£hing over 100 fsi.v so éﬁététhere
is very little 1nterna1 gressuxe whlch could contribute to
either swelling ar hurstzng. SO for this particular situatlon.
that this would be the case as I have described it.

MR. TROSTEN: We have no further questlons for Mr.
Moore in xesponse to the Board's inquzry. . ERNT

CHATRMAN JENSCH: We will have some further questioné

later about the emergency core cooling system. ,We'will déal
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specifically. with .that matter latarf.
very well, Thank?yéu. Mr. Moore. You are'temperaéily
excused, sub_ject to call for :%urthéi‘ inquiry. | G
while there ie a éa{fxse, let me ingquire of the Qfsi%ate
oﬁ;‘ New york erhaf. is the eittiaéion in reference to the eppu?eva;
or lack of approval by the ﬁtlvironmental. policy Agency ree;fiecﬁ--
ing the ther;ﬂal releases as set up ley the state of meWYork’-'
MR. MARTIN: Durifig the recess I called the Sle;u ibrk
state pepartment of mv:.ronmental coneervatmn and I have been
informed that New York s standards adopted were approved in ’
1967 and that modif:.cat:.ons to those standards ware proposed
in 1969 and those modificat:.ons are not yei: approved. . :phey
are in the discussion stageso b
cmxmomz JENSCH.» ‘well, in any event the approval
requ:.red by the 1970 Env:ronmental policy Act has not been
secured by the State of New York, is that correct?

MR. MARTIN: I don't know the answer.

MR, 'I‘ROSTEN~ m'. cha:.rman, would you repeat that

. cmmu JENSCH: 'ﬂ'le approval requz.red ‘by the v
pnvironmental pohey )Aci: has not been received by the state of
New yvork, is that correct?

MR. TROSTEN: The Environmental. i-s:.;;cg;mg szscv
The water qualitf? -

CEAIRMAN JENSCH: Water quality act, yee .
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MR. TROSTEN: Yes, yes, sir. It is Applican_tfs
understanding that the New:York State Water quality cj;:ite;'ia
have been approved in accordance w:.th the Pederal Water |
pollution control Act as amended. New York state does have
approved cﬁiteria within tlie meaning of that statute and'they
are listed, officially liséed by the Environmental Poft‘éction
Agency as one of the states which has approved criteria. "rhe
criteria wexe approved by the Secretary of the Interior in
1967. |
c‘m‘mm JENSCH: '» Yes. But since that time «tl"-ié.
thermal release standard has not been improved by the Water
guality Act or the Env:.ronmental Policy Agency, has :.t° |
MR. MARTIN: Mr. chairman, it's ny understandmg that
the state df'.mew York's.cri_'teria is approved. This is the
approval I just spoke to you about. |
CHAIRMAN JENSCH: Yes, 1967,
MR. MARTIN: - That®’s corrécﬁ,
' CHA IRMAN JENSCH: Iam talk igg about thermal':_ rgléaaesﬂ

P

appﬁ;oved. I ,4
N MR, TROSTEN: o, are you, r;éferi‘fing; sir to tﬁe
secti.on 21p? R &

CHAIRMAN JENSCH: Yes. |

MR. TROSTEN: Yes. The New York State Department

of Environmental c«o_nservati&n has issued a certificate, a

reasonable assurance with réépect to the Indian Point 2
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faczllty, in pecember of 1970, pursuant to sectlon 21B of the
Federal water Pollution contxol Act as amended. This statement
of reasonable assurance waé furnished to the Atomic Ener&y

comm;ssian submitted to the Atomic Energy Commission in

"'accordance with the requireéments of the statute and is zeferenc@d
ip various documents on file here, including the environmental |

report of the Applicant.
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from the Depaxtment of Interior to the nnvzronmental
Hprotectzon Agency.‘ aas that latter agency approved the thermay

’releaSes for the operatien of the Indian point 2 plant?

;4bai
éHAIRMAN JENSCH: I am,talking about thermél_fé-

leases. | o
MR, TROSTEN: Yes, sir, that's what I was ﬁélging

about. | |
e CHAIRMAN JENSCH: Have they been approved by any
federal agency? '
MR. TROSTEN: Théﬁmal releases from the quiah.Poist_
2 plant? | -
CHA IRMAN JENSCH: Yes, the proposed thermal reiééses;
that the temperature increases proposad if the plant 13'4'

4

authorized to operate.

MR, TROSTEN: Aré you referring to the app?ovals--

which agencies, sir, are you referring to?

)1

CHAIRMAN JENSCH: As I understand it, the water

quality--

3

MR, TROSTEN: Improvement Act?

E

CHAIRMAN JENSCH: Yes. That has been transferred

!

MRo TROSTEN: Iet me respond in this way to you;
question, Mr. chairman. The certificate of reasonable
agsurance which was submitted to the Atomic Energy Commission

under Section 21B of the ﬁederal Wwater Pollution Control Act,

we are advised, was submitted by the Atomic Eneigy commigsion
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Ilwt2 1 to the Environmental Prate;::tion Agency as required bj: t}iat.
2 section of the sta\i:u'teao | |
3 B e & might add, in adda.tion. that the consol:.dated
‘ a.i :‘-Eaison company has filed an appla.catmn under the Refuse Act
5 ' ":Eorf"_a Refuse Act permit w:.th regard to Indian Point 2 as
;;;': ‘ ﬁequz.red by the Refuse Act, and the application in accordance

7 w:.th the regulat:tons of the United states Corps of Engmeers,
8 “ has been furnished to the g:nv:.ronmental Protection Ag_ezgxcy.for

) its review in accordance with the April 1971 regulatioﬁe of

10 “ the coarps of Engineers. i .,

11 poes that respond to your question, Mr. chalrman?

12 | | CHAIRMAN JENSCH:' Not quite. I'm trying to get,

. 13 yes or no.' has the mvzroﬁmental policy Admim.stration
14 approved the thermal releases of the proposed operam.:.on of
15 the indian ‘point No. 2 plant? Try that yes or no. A
16 MR. TROSTEN: Mr. chairman, in attempting to answer
7 | your quest:.on, I wasn't g:.vmg a yes Oor no ansver because I
18, wanted to be sure I understood it. . fhere is no legal requ:.re-
19 l :ment, that the releases from the Indz.aq Poz.nt 2 plam. be
zo.' ' apptroved as such. exceptmg in the sense in which I have lbeen"' '
21 i describing, sir, " ’ | '
22 CHAIRMAN JENSCH: I think w}iere ;i.‘if;"feomes down is to
23 | whether the State of New York's thermal relédses ﬁaxfé'béeﬁﬁ‘

24 approved and would affect ﬁh"_e mdian point 2 plant. 1Is that

25 correct, Mr. MArtin?
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1 MR. MARTIN: The State of ﬁew York stdndards have
zl been approved and the state of New york-- | |
3 CmIRMN JENSCH: You are talking about 1967"
o YR CaE MR MARTIN: Yes. |
y@' S CBEA IRMAN JENSCH: .I am talking about somethiﬁgiiﬁ
s I 1970, | '
7 MR. MARTIN: The thermal discharge.
8 ’ CHAIRMAN JENSCH: ;Have you had anything since 1970?»
9  MR. MARTIN: Mot since 1970. |
10 CHAIRMAN JENSCH: I believe that takes care of ; the
11 ‘r* inquiry. |
12 MR. TROSTEN: Thank you, Mr. Chairman.
' : 13 || ) 1 would simply want to obsexrve that the water Qué}.ity
| Iméroveﬁeét Act of 1970 andfthe reorganization plan whicp

15 transferred the secretary of the Interior’s responsibility to

14 P .
16 }i the Environmental protection Agency did not require a new -

17 “ approval of the water quality standards of the State of New .

18 York subsequent to the approval by the secretary of the '

19 tnter:.or in 1967.a Just wish to observe thata

23 )r LT A .' CHAIRMAN qusca° 'r_hn.s is something that we can give
21 furtﬁei- édns'iééra‘tion to, as to whether it is required or not.
22 § As I understand, Mr. Martin, something has been submitted,

?3 “ has there not? what did you say, has been. su‘bma.tted recently
24 still- under the discussion stage?

25 MR. MARTIN: This is a matter of updating the
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standards that were approved in 1967. ©New Yb:k State-doés‘
have standards. |
| CHAIRMAN JENSCH:. They are updating tﬁose éﬁdjgéekiﬁé

approval thereof; is that correct? -

MR. MARTIN: Yes.,

CHA IRMAN :Eusca; What is the change, from what to
what? | .

MR. WARTIH: I don't know what those changes were.
I just am relating the information. The Department of |
Environmental Conservation, that yes, New vork did hévé'f
standards and were adopted‘and appfoved in 1967. that thére
are modiflcations and cantinuing dlSCuSSlonS are gOLng on
about them° I asked vhen they would be compizted and they
could give me no time estlmate. They did reassure me that
there are standards and that they have been approved to that

extent. B
-""-’:, . .t

As. far as. the Department of Env;ronmental conservatld

is. concerned, ﬁhey have reviewed the discharges°

deﬁhIRMAﬁjdﬁNéqﬁ; ﬂhat is’ it that. mew “York state now
aeks ta ‘have approved and w ,.u:h 11: hasn“t yet--=

K MR MARTIN‘H Eerhaps the Applzcant could tell you

MR. TROSTEN: Mr. chairman, the new material which
is under discussion by the'siate of New York and the

mvironmental protection Aéency is described in the Applicant’d
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envirmmezfztal report. s.ve‘will seek the reference ap:d pi'_’dVide
it to the Board very shori:l’y.
CHAIRMAN JENSCH That :.s in this larger volume-“
is that correct? | ’ | |
MR, TROSTEN: Yes. I am referring to the supple-
mental envu:onmental report filed by the applicant on
sez:tember 9. 1971, which w:.ll be offered in evidence at a

future sessim of the hearing,

CHAIRW\N J’ENSCH:‘ And that document, the Board would

' note. we will he giving fu.rther review before completing ourf

considerat:.ons of .the environmental matters and before com-

plet:.ng the éxpress:.cms of our concern in the envn:onmental
field, |
As I understand :.t, that is the session that the
partz.es discussed having convened on December 14, 1971 |
MR, 'I'ROSTEN: 'd llke to make an observation with
regérd to that, mr. chaz.rman |

As you know, Section n—z of Appenda.x D pxov:.des,

and section D—l, as well.

vides . for mot:.ons to be f:Lled

fow: authom.zation of limiteﬂ""operatxon while i:he NEFA
envx.ronmental review, including the hearing by this Board, J.s
going on for the Indian Point 2 plant. fThe full scale NEPA
environmental review and hegring will, of course, “im"ro’lve.f |
considera'tiqn by the Board iaxid-intro‘ﬂuction into evidence p‘f-

Applicant’s environmental report, a document to which I just
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referred.
| Applicant is %ot offering in evidence, M:e chairﬁan
that environmental repoét,in support of a motion for ;iﬁited_
“operation which is before the Board and was before the,sbaré
an%septeﬁbei 24th, and sﬁpplemented on oOctober 19th; We'aré
| offering in evidence. in support of that motion, only the
testimony which was offered in evidence today and sponsored
by our panel.

I .It is Applicant’s position that by offering that

evidence, we believe that we have sustained the burden of
going forward with the evidence called for under Section D of

Appendix D.

»

’
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MR. TROSTEN: I would like to also make the poxnt
Mr. Chairman, that with regard to radiological safety matters~

CHAIRMAN JENSCH: Excuse me. You don't have any
objection to the Board look1ng at the supplemental report
filed on September 1971?

MR. TROSTEN: No. |

CHKIﬁMAN JENSCH: Since there was opposition from
the radiologlcal safety point of view, from the Citlzens"
Committee for the Protection of the Environment, that Section
50.57(C) could ot be utilized because of the fact that ‘the
initial decision nes to be issued even at 20 per oent?of
power; is tnat correct? |

| MR. TROSTEN' Section 50. 57(0) is utilizedqd, szr.

It is just a partlcular portion of 50.57(C), the portron that
requrres, in the case of a contest, the Roard w111 make |
appropriate findings and maie an initial decisgion.

( v»':,Mai Ikmake this'onservation, too, Mr. Chairman, kith
regard to the radlological safety matters.l We wish to have
the Board, as do a11 the Intervenors, the Citizens' Committee
for- tha Proteotion of the Envxronment, FDF and HRFA wish 'f
to have the Board consider the motion that_is before the |
Board now on the basis of the state of the record as of‘the
conclusion of the session of hearings, not the session'of L

hearings .commencing on December 14. The objective here was

.to put before the Board, as far as radiological safety
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matters are concerned, all of the record in the proceeding
to date. It was not the intention to adduce additional
evidence on radiological safety matters insofar as the So{per
cent liceﬁse is concerned. | |

0f course, if some satuation should develop wheieby
Applicant felt that some additional ev1dent1ary presentatmon
was required with specific reference to the 50 per cent K
license, that has not*already been put before the Board,~gﬁen.
of course, we would proceed;to do so. That is gog ourcinﬁent
at the preseet time. ;&j J: ;;‘ -

CHAIRMAN JENSCH: iwe don't want you to have ﬁﬁe'
option entirely yourself. %he Board is much concerned eboht
this generai‘statement as h;s been found by this panelléoday.
We wili indicate to you in e general way of our concerns.

Wezintend there sgole be much more environmeﬁeal
data availab;e. Whether yoe and the Hudson River Fishermee‘s
Assoc;;;ion.e%d Citizens' Committee for the Protection.of"

the Environment and Environﬁental Defense Fund believe thet.

4 this record is’ what you want the Board to conszder, ‘the

‘,Bbard feels that it w111 make a- definite indication to the -

partxes respecting the scope of the record. We are not
satisfied with the general conclusions which:are set forthll
in the statement. We will ?ry to indicateée &6 yoﬁ_eoday,.f”v
those things, such further ﬁatters will await further -

review of the matters pertaining to environmental matters.




! " In addition, we do not feel that we will be in a
position to completely conéider the relationship of a
20 per cent power request br a 50 per cent power request

‘ 4 without a statement from the Staff.
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The Staff, as we understand it, is in the process of
working up a statement 1n reference to both power levels —
sought for testing here. In that connection, of course, we
would hope that the Staff; and we request. the Staff, to se-
cure statements from thosé Federel agencies who have been
shown in the original Sta%f safeey evaluation, where‘ed@ments
were received in certain ieepects‘which did bear on enﬁiron»

mental matters. We ask the Staff to secure comments gféh'the

‘”expéréise'of the outside agencies who would have concern in

Does the Appllcant have anything further to. etate
on the envxronmental point of view9 4

MR. TROSTEN: M. Chairman, we heve no further
direct evidence to offer gt this time.

CHAIRMAN JENSCH: Very well.

MR. indérém: Wé‘ere certainly prepared -- you.
indicated a momeut ago that you had some general concerns that |
you wished to put. forward | |
. chATRMAN JENSCH' Yes.

MR. TRDSTEN We are prepared to respond to these
concerns to, the extent that we are able tc today.

CHAIRMAN JENSCH: We will that-right‘now.jf:.v.

| MR. TROSTEN: Mr. Chairman, I also have the refer-
ence in thefreport that I said I would provide to the Board.

May I give that now?
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CHAIRMAN JENSCH: Yes, please.

MR. TROSTEN: The criteria in effect at the present
time are described and quoted on page 2.3.3 - 13 of Applicant'T
September 9, 1971, supplemental environmental report. - The
changes between the present and the former criteria are’ des-
cribed in Appendix K to that document.

CHAIRMAN JENSCH: Could you br:.efly indicate what
the changes are that are sought for approval by the State of
New York? |

MR. TROSTEN: Yes. Dr. Lawler will respond to that

CHAIRMAN JENSCH' Please do. Are you reédingvfrom
a document or - 4
DR LAWLER' I can respond to that ques;ion gener-

ally, Mr. Chairman. '

CHAIRMAN JENSCH.' Very well.

3* : DR. LAWLER_? You wish now, as I understand ie, the
difference between the criteria submitted and approved by’ the
State of New York in 1967 and the criterxa adopted by the
’State of New York in 1969 fre. thermal discharges9 |

CHAIRMAN JENS&H. Has there been any later adoption

DR. LAWLER: To the best of my knowledge, no.
CHAIRMAN JENSCH: Very well. Proceed, please.

DR. LAWLER: The criteria adopted by the State of
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the Department of the Intéerior," ‘now the Environmental Pro- ,d

5tection Agency. It was the context in which we were,diséussin%

: he gave us.

| 4048
New York in 1969 given oh page 33 of the testimony that was
submitted by this panel this morning.

DR GEYER: May I ask a question?

. CHATRMAN JENSCH Yes.

DR. GEYER: A moment ago it was said that the 1967
standards were in force. You are talking about 1969. I am
confused. ; | |
ﬂ& " TROSTEN: Ilbelieve.we were talking before; ﬁr.

Geyer, in a context of standards that. had been approved by

it. The 1969 standards are in force in the State of New York,
but these standards have not received the approval of the
Environmental Protection Agency ' _

CHAIRM%N JENSCH" Is this show1ng on page 33 of this
statement submitted this dorning of the Applicant in. support
of 1ts motxon for issuance of the license authorizing llmited
operetion ---does that reflect all of the\data reflected in
Appendix K of the environmental report submitted by the Appli-'
dant of September 9 19719 B o

MR TROSThN. What page was that, Mr. Cha1rman°.

GHAIRMAN JENSCH: Dr. Lawler will teli you the page

 MR. TROSTEN: And these are the same criteria as

those reported on the page that I mentioned, “Mr. Chairman.
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' CHAIRMAN JENSCH: Are there eny other data in
AppendixZK related to the thermal releases as refleeted?ie.
your filing of September '9; 19717 o
| DR. LAWLER: Appendix K addresses itself to the
criteria adopted by the State of New York in 1969. Aetually,

Appendix K- discusses both criteria. Appendix K was written

brprimerily because of the change in criteria by the State of

New ferk The thrust of the change in criteria by the State

Cof 1 New York is that they generally were made more restrictive

as applies to a thermal discharge.

'CHAIRMAN JENSCHE Maybe perhaps this is a legai

‘question and let me addreés it to Applicant's counsel or to

Mr. Martin. N X

The State of New York has adopted the criteria
reflected on page. 33 of the statement submitted by the Appli-
cant this morning, is that correct°

MR MARTIN’ That s eorrect.

CHAIRMAN JENSCH- So that what is in effect as far

“as thefState of New York is concerned are the criteria re~-

.flected on page 33 of the statement' is that correct?'

- MR 'TROSTHN:. . Yes, that' s correct.
| CHAIRMAN JENSCH: There have been no Federal aﬁﬁrov-
als of those criteria, as I understand it, Mr.;%ertih; isf,
that correct? |

MR. MARTIN: That is correct.
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MR. TROSTEN: Yes. “

CHAIR4AN JENSCH: So the matter is awaiting some
determination in that regard. Do you know whét date it wéé.
submitted by the State of ﬂew YorkAto the Environmenfal;'
Protection Agency? |

'R, MARIIN. 1 don't knows -~ o

MR. TROSTEN' I believe it is approxxmately October
of 1969. . g
': CHATRMAN JENS&H'. 'They certainly got ahead ofjthe
nnvironmental Agency all right. Do you know if there has been
any letters acknawledging teceipt or indicating the status of
the consideration of the criteria adopted in 19692
| MR. MARTIN: Dur;yg the recess I was advised ﬂy a
representative of the Depaé&ment of Environmental Conservatibh

that DEC‘ané the Federal Agency have been coopefétiné\to té-

is a continuing prdcess. Whether or not there is correspbﬁda
ence, I don t know. |

EaninMAn JENSCH° 1 imagine it will be continued

until it is concluded I was wondering haw long it has been
céntinuing to see when it might be concluded.
MR, MARTIN: I asked the question if he knew when it
might be cthluded and he said no. . |
CHAIRMAN JENSCH: Since the State of New York is:

welcomed as a party to this proceeding, if you will endeavor
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to secure soﬁe more specific informatibn on what endeavors

have been made to secure approval, having called up the th1ron

mental Policy Agency and said, we have something here and havew

you had a chance to look at it and have there been anyfconfer-4

ences about it or is it just laying dormant until somebody

gives it a:push. -Is there anything to indicate to us, how Well,.

this is progressing or not progressing, who is not doxng some-
thing or vwho is doing something° xAnythxng in that regard we
will be glad to have.
. So 1f we, take the criteria presently adopted by the

State of New York, I take it that these concerns we should
have foremoSt 1n consideration for environmental consideratioﬁs
for the :hermal re1eases, 1s that correct?

MR. TROSTEN: That's correct, sir.

CHATRMAN JENSCH: Very weil.

DR, GEYER: For purposes of clarification, I would

- like to agk some questions about the document submitted this

'morning, entitled, “restimony of Applicant in Support of its

: Motion for Issance of & License Authorizing Limited Operation."-

MR, TROSTEN Dﬁ Geyer, I don t mean to 1nterrupt
you, sir. I wanted to ask you one question about one of the
ﬁitnesses, Mr. Robert Wiesemann. Mr. Wiesemann has had a
death in his family and has asked if he may be éxcuséd fof}the
remainder of the session so that he may go home. 1Is that.éll

right?
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CHAIRYAN JENSCH: Oh, indeed. We certainly express
regrets in his absence. .

MR. TROSTEN: Tﬁahk you. Go ahead, Dr. Geyer.
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DR. GEYER: Referrlng to page 34 of this document
the second sentence in the long paragraphb heginning about
the middle of the page it éays, "Model studies have 1nd1ca—
ted that the plume from such combined discharge will not
extend more than 250 feet across the rlver from Indlan Point ul

How is the plume defined? 1Is 1t a four-degree
boundary plume or one and a half-degree boundary. plume or
neither of these? What is its deflnltion?

MR. WOODBURY: The plume is limited by a four— '

degree 1sotherm, sir, cn the surface. e a

H FEAEEY "{,:_

bR. GEYER- \On page 39, "Experience has shown that
some of the dxfficul*mes at the thermoelectric power . plants
which have been attrlbuted to thermal effects have in fact

been due to misuse or accidental release of chemicals of

different kinds.

s

In the case of Indian Point what proportlons are

taken against either accidental overdoses or lnadvertent use

”of the wrong chamicals or too much of the chemlcals?

¢

. MR, WOODBURY- Mr._Cah111 will a&dress that question.
o MR. CAHILL.: The control is through the analysis
measurement of the chemicals in use in the plant ‘which are
known before discharge and. are under control by v;rtue of the
large amounts of dilutant water available in the c1rcu1at1ng

watexr system.

DR. GEYER: What supervision is provided over the
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person who adds _chlorine, for example?
MR. CAHILL: Let(me check with our operating people.
Well, as I thought, the regular operatingfpersognel,
a trained~operator would supervise the addition of the_j .
chemical, but a Staff man, a technician versed in chemietry;
would also be in surveillance over the operation. So there
48 & line and a Staff control. |

MR." TRQSTEN May I lnquire in that regard, Mr.x

-aﬁdfgﬁﬁﬁ.

5ﬂn3ectxon,

§our chemicals? This is to clean the condenser ‘tubes.
MR. CAHILL: This is to maintain the condenser
tubes in a state of cleanliness, to avoid the build-upof;

slime on the tubes.

hlorine?
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CHAIRMAN JENSCﬁ: And how often are you plannlng to
have the 1nject10n of the chlorine? |

MR. CAHILL: I can check on just what the tlme
périod is;. It's determined from the p01nt of view of uszng a
mlnimnm amount of the material consistent with the malntenance
of the cleanlaness of the tubes.

So this is determined by observation and maintaigs
the tube mlnlmum and also controlled from the point- of v1ew of
not having any residual chlorlne left after it's used up in
‘cleaning the tubes and does not have a residual. _ f 2

Let me just check on the time period that . 1s planned
at this time. ) ‘

CHATIRMAN JENSCH:: And also what is the expefience
at Indian Point 1. - | |

DR. GEYER: Thisﬁis right before us. On the foot- j
note on the table on pags 40 appears the answer.,

MR. CAHILI.- This is given in Table 3 of our

testimony and I will summarlze it,

It s planned to be three days a week on alternatlng

ey ‘

agé the 1n3ect10n lasté about a half hour.‘ Indlan Point
1 is using the Same type of . cycle. It s injected on Monday,
Wednesday, and Friday, and ﬁhe plant at Indian Point 2 will
be injected on Tuesday, Thursday, and Saturday.

CHAIRMAN JENSCH: :In different quantities, however,‘

and volumes, I expect, is that correct?
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You will usevmore for the Indian Point 2?
MR. CAHILL: There is more water flow, of course,
through Indian Point 2 by virtue of the larger size. And the

amounts of control from the point of view of conservaﬁid#

that's necegsary to keep éhg tubes clean and to‘stay within

the minimumlresidpal concentration.
.CHAIéMAN JENSCH: Have we had a chemical analyéis

from the réléages from Inéian Point 1. as they get to the river

" and returniné from the coridenser tubes?
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MR. CAHILL: Yes, sir. We are keeping within this
residual limit which is one-half part per million.
CHAIRMAN JENSCH: Well, as I understand your testi~

mony you are doing it three times ‘a week for Indian Po;nt 1

~and you will do the same for Indian Point 2. I would 1nfer

from your éﬁﬁéément that ybu are planning it this way without

necessarily a chemical analysis before you 1mvestigate the

‘chlorine and hypochlorit e, is that correct?

MR- ‘CAHILL: The plan is that. This will be=checked~
of course when we actually do it. We check chemically“féé :
the residual chlorine in the coolant water after it's gone
through the condenser. | B ;

CHAIRMAN JENSCH: What kind of analysis do you make

before you inject the chlérine as to the necessity of doing

it?

Mﬁ. CAHILL: As to the need for keeping the tu§es
clean? - ; }

- GHATRMAR JENSCH. Yes. . . - :

MR CAHILL This is based on observation. Right

,”ncw it's based on experience with Unit 1 and other condensers

on this system and in plants in the vicinity as to just how

much i{s needed. This is also based on observations of the .

- performance. If the condénser tubes become fouféd; the back

pressure will rise. That's a determinant in the frequency of

the chlorination.
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Ahd finally, there is injection of the tu5e§ froﬁ
time to time to see whethér,they are slimy.
CHAIRMAN JENSCH: Well, yoﬁ can't inspect thefﬁﬁbes
while the water is flowiné through them, can you? |
MR. QAHILL: No, but there are outages that Bbéur '
ad the tubes are looked at. : -
CHAIRMAN JENSCH. 'Theré}is not outages duriné thé ,
week. There is outages during shutdown or repairs, is that it
MR. CAHILL: That's right. | -
CHAIRMAN JENSCH: And that is infrequent andfiérggué
lar, correct? | , |
. CAHILL: If there are not outages that céiﬁéidé
for other reasons, during the period when youumre trylng to

establish a program and tést its effectiveness, a short outage

to look atﬂ;_segﬁenﬁ of the condenser can be taken during a

1u11 éeriod,qand also these condensers are separated and ic's

possible to lcok into one. Waterbox while the plant’s underway.
CHAIRMAN JENSCH*r Do you keep records of your deter-

mination for the need before yOu chlorinate the water for

¢c1ean1ng the tubes?

MR, GAHILL Let me check, please.

We keep records of chlorine demand That is the

..amount of chlorine. that is used up by the river water or. ab-

sorbed, that is reacted with the river water in passing through

the condenser. These are maintained as records and are

- oo
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submitted to the State of New York. |
| CHAIRMAN JENSCH: Well, I don't know if that was
quite my duestion. As I understand it, you are 301ng to do
this on eiternate days durzng the week if it's needed.s.And I
wondered if you keep records of the need: Based upoeisOmei
determination does the tube need to be cleaned? .
MR. CAHILL: There isn'’t a recorzd maintalned ?This
is an infrequent type of determination. 1t 's made to‘estabn

lish a program, This experience that we will get is. sufficienﬁ

st'verify whether or not the progran is effective or more than |

effective end that would stend for a long time. ‘
CHATRMAN JENSCH: Well, the algae in the river will
change according to the seasons, will it not, and that is what
you are trying to keep outjof the condenser tubes, isnft ic?
MR, CARILL: Weli, it's not just algae.' It’s other
biota. i . '

CﬁAIRMAN*&EﬁSCHEV:Well the other biote, the levels

‘of the other biota will chenge according to the seasons, will

:5‘they not, and affect your needs {or chlorlne?

CAHILL-U Perhaps somebody else on-the panel

MR. WOODBURY: Dr. Lauef:

DR. LAUER: 1In respect to the kinds of - organlsms
growing in there, it wouldn' t be expected that these would be

algae, sir, because they require light, but it would be slime
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organisms, molds and sliwe, fungi; things of that type. It
would be expected that their growth characteristics would
vary seasonably, but would!nct be completely dependent upcn
the ambient temperaturee'in the river, since the temperatures
are elevated in the condenser tubes themselves. So the growth
characteristics in the tubes would be different for those |
organisms than it would be out in the river itself.

But there would be_expected to be 2 seasona@lpartern
of abundence of these orgaSiéms in the river coming into the

condenser tubes.

EMAN JENSCH Yes. Thank you.

I have understood that that was the situation, so
1 was wondering how they determined the need if they just did

it on a pattern of ‘every other day during the week, and I

I understand yquvdon't have anything further. This can be some-

thing we can inquire furthér into at the next session.

Tha@k you. -

S
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ﬁR WOODBURY: I think I would be able to help you.
Originally, Indian Point 1 we chlorinated every day.” We under-
took a series of tests to determine the minimum amount of
chlorination. Those tests enabled us to reduce the chlorina-
tion from once a day seven days a week and once each shife
to three times a week one hour at a time, making a very sub~ :
stantial reduction, and it s this rate that we now use on
Indian Point 1 and that we prOpose to use on Indian P01nt 2

The same data has been furnished to other utilitiesx
on the river who are adOpting it. . )

CHAIRMAN JENSCH: I understood there was sometthg
about the difference in the heat transferred across the con-
denser tubes that affected the need for chlorination.

MR. WOGDBURY' Yes, that 8 correct, sir.

CHAIRMAN JENSCH | Maybe you can give us some data
on that the next session. Thank you very much.

MR; WOODBURY : I can advise you at this time that
the measurement of heat transfer 1s not sensitive enough to be
a basis for controlling the introduction of chlornne.

| j o CHAIRMAN JENSCH'E I am sure that will be very inter-
esting to a11 the utilities which do use that program.

Thank you very much. |

DR. GEYER: My next question has to do %ith-the cable
that we have just looked aé; Table 3 on page 40. The firsc

three chemicals listed are used in the steam supply system,
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which is a closed system. It's stated in the next to. last’

column that the maximum flow in gallons per minute is 200

This certainly isn't a continuous release, is it? If so, what

iis the release of these chemicals or chemical solutions° For

example, what 1s the average rate of release?

MR. CAHILL: I“d have to check further on Lhat, sirgz

DR. GEYER: All‘xight. While checking, ;hg»gecond
part of tﬁe same question;Jﬁhe last column gives sustainéd
releases in terms of pounds per day. =
MR. CAHILL: Yeé; -

. DR. GEYER: Aré these average figures. or'is this
released continuously, or does this release cccur in what
period of time? ) ‘

MR. CAHILL: We will have tb confer and chéck‘qp |
that. |

CHAIRMAN JENSCH: In the same table down in the
next to laSt;item,‘éodium—gybochlorite, the maximum flow éiven
there is five gallons per minute at half a part per millicn.
The half a part per million must be in the: total condenser
flow, must it not° | - R
EHE MR CAHILL. That 's correct. _ | o

" CHAIRMAN JENSCH: So this five is wrong; I presume.

MR. CAHILL: No. That's .5 parts per million. Half

a part per million is the residual concentration of sodium-

hypochlorite. |
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ZDR. GEYER: In the condenser water?
MR. CAHILL: Yes.

CHATIRMAN JENSCH:H But there is ceftainly more than

..five gallons per minute of condenser water.

MR, CAHILL: Oh, I see. That's the concentrated

.DR; GEYER: So the .5 could be for the concentrated

solution or the five should be the total condenserliidﬁ,- The

two numbers don't go toge&her is the point.

MR. CAHILL: Right. |
DR. GEYER: The next question has to do with the
last item, sodium hydroxide. This is demineralized for regen-

eration: discharge from thé primary system demineralizer. It

~ is double-starred, biit ‘the double star says, "Only uﬁderiado

verse conditions éf evapoﬁator breakdown,” is that correct?
MR. CAHILL: Yes.
'D‘R‘° GEYER: You mean you discharged deniineralizer

regeneration water only under adverse -conditions of evaporator

.bréakdcwn?';,~  RS

N ?ﬁgé:éﬁbéfﬁh;ﬂAﬁig£dﬁéirgéﬁ, ih view of ége questions
that you have faiéed’l think that we'd ask one of ouﬁ supple-
mental witnesses to be sworn and take the standf | B

| CHAIRMAN JENSCH: Very well. If you will identify
him, have him come forwérd# he can be swormn.

MR, TROSTEN: I°d like to ask Mr. Walter Stein to
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come forward; please, and be sworn.
(Walter Stein is sworn.) |
CﬁAIRMAN JENSCH: Would you give us your name;

please.

MR. TROSTEN: I ém reaching for a set of professional

qualifications of Hr. Waltex Stein, Superintendent of the

QénsolidatédAEdison Company of New York. I would like to
1 show these to the Board, have them distributed to the Board
" and parties, Mr. Chairman, and have these introduced i@to

evidence.

CﬁAIRMAN JENSCH: Will you proceed, please.’j

MR. TROSTEN: Mr; Stein;‘I show'you a document én-
titled, "Professional Qualéficatioﬁsa Walﬁer Stein."” ’ﬁas
this document prepared by §o§?

MR STEIN: Yes, it was.

MR TRDSTEN° Aré éhe statements contained in it
é;ﬁz;;hd correct and is this a correct statement of your pro-
fessional quallfications9: | | ‘ | L

MR STEIN' That is correct.

MR TROSTEN' Do you desire to have this statement
of your professional qualifications recelved in evidence in
this proceeding?

MR. STEIN: I do.

MR. TROSTEN: Mr. Chairman, I offer in evidence the

document entitled, "Professional Qualifications, Walter Stein,
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and ask that it be incorporated in the transcript as if read.

'CHAIRMAN JENSCH: 1Is there any objection by the

Staff? -

MR. KARMAN: No‘6bjection.

CHAIRMAN JENSCH: State of New York?

MR. MARTIN: No objection.

CHAIRMAN JENSCH; Hudson River Fishermen's Assbcia-
tion? |

MR. MACBETH: NB objection.

CHAIRMAN_JENSCH? Citizens Committee for the Pio°'
tection of the Envirohmen?? |

No objection, t%e réquest is granted and the
reporter is instructed to'physidally incorporate in the trans-
ript the professional quaiifications of the witness, Walter
Stein. - ‘
| MR. TROSTEN: Right.
CHAIRMAN JENSCH: - Will you proceed.
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DR. GEYER: Maybe I can ask another qgeéfibn first
that will clear this matter up for me.

The demineralizer in question apparently is used

¢y only when an evaporator is not in service, correct?

MR. STEIN: N%, that is not.
- bR, GEYER: . Please explain the 31tuatlon.

MR, STEIN: The demineralizer in questlon 1s the

_ demineralizer that's used to polish the condensate from the

borone evaporator which de used in the borone recyoie,eysteﬁ.
This demineralizer is to remove the traces of boric;aéid o
that are in the overhead. The demineralizer is genefally'not
radioactiﬁe because prior to entrance to the evaporator the
water has been cleaned by;ion exchange filtration. The

overheadiis therefore genérally clean with the exception of

_Fﬁritium. The ion exchange . resin’ which removes the traces
of boric acid is regenerated w1th sodxum hydroxide in order

to make the re51n usable again.

This sodlum hydroxide would then be processed
normally by another evaporator,'uhe waste evaporator in the
system.m The waste evaporator bottoms, of course, which
would concentrate eod;um hydrox1de are . drummed to be shipped
off site.’ *ﬁf o . ' "

If,mhowever, thatfyesteiéﬁﬁporéﬁoi ehogld break
down, the sodium hydroxide would be discharged.

DR. GEYER: Thank you. That clarifies it.
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" MR. TROSTEN: Dr; Geyer, you asked some earlrer.

questions which I believe we‘d be in a position to have Mr.
Stein respond to. May we go ahead ard do that now? F
g DR. GEYER: Certainly. | |

MR. TROSTEN: Yeg.

MR. STEIN: I'd like to-discuss the whole sﬁéjeet.
of chlorination, if I may,fagain. oo

Statements made %ere essentially correct. igd like
to add some statements reggrding the method of controi;ana
addition. ;:_ﬁif - . ,f-. o

The chlorine demand of the river water is measured

twice a month in order t6 éstablish the quantity of chlorine

injection required to mainéain a residual. Therresidﬁal
that's required to be maintained by the State of New York
Department of Environmental Conservation permzt is less than
a half a part per millxon.: Generally, however, 31nce we
chlorlnate only one—half of the cooling water the chlorlne
resxdual at’ the discharge, at the outfall, is much lower f
because the chlorine demand of the Hudson River averages close
to one nart per mlllion. So therefore lf you are dlschargtng
at a chlorine reSLdual of a half part per million in#o water
that has a discharge and a chlorine residual of nineéteoths
to one part per million, the measured chlorine residual ise
undetectable.

So that normally, and this is on a report that is
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generated by the station forces, it's submitted to the State
monthly. The chlorinatlon residuals are reported and are’
eventually measured at less than a tenth of a part per milllon
discharging in the outfall through the condenser.

On the subject of using heat transfer measurements
to. control the amount of chlorine required, if you walt for

the heat transfer to be effected you will be at a situatlon

have to remove the skeletons with an acid wash, which is 5
standardly done in conventional power plants, which probaoly
has more impact on the environment than all the chlorloe
you have been putting out.

DR. GEYER: Thaﬁk.you.

MR. TROSTEN: Tﬁaﬁk you. That's all we have.v

I.am sorry. Yes. Mr. Stein has some additionei

information to convey to thé Board with regard to. the table,

CHAIRMAN JENSCH.[ Excuseﬂce.. Before you leave that
suoject I wonder at our next sesszon if Mr. Stein could, give
us a little discussion about this acid wash and why,_es I
understand it, other utilities seem to be able to get elong
with these heat transfer CEICulations where they use chlorine

and apparently they don't have the trouble with the organisms,
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skeletons, bones, clogginé up the condenser tubes.

-~

MR. STEIN: I have no knowledge that the generally
accepted practice is to control chlorine addition by
y

measurecment of heat transfer. It is not a practical'solution.

There may be some utilities in some locations because of. the

- chlorine demand of that water where there is a pOSSIblllty.

But in general that's not the case.’ )
CHAIRMAN JENSCH: You use a term "the chlorine '
demand in the water." It® s really the chlorine demand that
you want tb use to clean the condenser tubes. -
MR. STEIN-' That s partzally correct, but the
chlorine demand of the water ie the function of the orgaﬂlc
and oxldizable material that's present in the Hudson Rlver
water or any coollng water., This will use up the chlorlne
in other reactions, some of which are to kill organisms,
some of which are also to oxidlza the materials that are not
living materlals. ‘This chlorine demand is a standard term
used in publications as a standard test method. ASTM, APHA

deflne thls term 1n their tests.
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CHAIRMAN JENSCH:‘ Yes, That's fine for thelr
tests. What we're lnterested here is that you want to put

some chlorine in the water to clear some slime organlsm out

i of your’fondenser tubes; is that correct?

MR. STEIN- You. want to prevent them from growing
’s_,' S

1-'.

on the surfaces, your heat transfer surfaces.

(

CHAIRMANﬂJENSCH: You will kill some if any'ﬁéppen

to get in?

Mﬁ; STEIN: Naturélly._z
CHAIRMAN JENSCﬁ: -So you take the Hudson River
wacer and you flnd out how much chlorlne you want to put in
to accompllsh your objective, is that correct?
. MR STEIN- That's partially correct. You ocghtn,
to establish, by experience; how much is nece;sary in ﬁerms
of the freqceécj“of%chiorination to keep the condenser free

from this growth

: CHAIRMAN JENSCH-' Do you make tests of the water

before you use it and do you nake - any records of the tests

Hof your needs before you have the chlorine?

13
£

_; MR.gSTEIN- Yes, we do° We do tw1ce a month tests

‘xon the chlorlne demand of Lhe Hudson River, and we report the

results of the chlorination which includes the chlorine
demand to the state on a monchly basis.
CHAIRMAN JENSCH: Do you do that by a basis of

showing what the residual is coming out of the condenser tube?
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]
~

MR. STEIN: That s correct, as well as reportxng
the quantity of the use, the concentration of the material
used and the flow rate at which the chlorine was put in in
terms of the river water. :

CHAIRMAN JENSCH-A ‘Do you make any tests of the
condltlon of the water before it goes into the tube? .

MR. STEIN: Yes. The basic test I am talklnq about
on chlorine demand is before it goes into the tubes. Ig ;s
out in the Hudson River proper. Sample is taken from thae
water before it enters the condenser tubes.

CHATRMAN JENSCH:{ How often do you make that test?

MR, STEIN: Twice a month. |

CHAIRMAN JENSCH: What experience gives you the
alternate day program for ingestlng chlorlne? | |

: MR. STEIN: As I think Mr, Woodhury stated, we
starteé off,ehlorinating once a watch, three timec a day,
seven days a:week. We gradually reduce the frequency to the
point at which we began to get growth in the condenser wh1ch
would have impeded heat tranefer had we let it go any further,
and would haVe required a. cleanlnq, a chemlcal cleanlng to
remoce the people. Ae~soon as we detected that minimum
point, we stopped and arrived at this chlorination frequency.

CHAIRMAN JENSCH: Did New fork State sﬁggest you
reduce ffom one parf per million to .5 parts per million?

MR. STEIN: The .5 parts per million has been on
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discharge of concentration since the beginning of speration.
CHAIRMAN JENSCH: Had the New York State Department
suggested to reduce it to any respect? |
MR. STEIN: Below 1.5 parts per million.
CHAIRMAN JENSCE: Or make any change in'your
chlorination prbgraﬁ?A |
“'&R} STEiN; LNot_té my knowledge.
. CHAIRMAN JENscé: Proceed.
MR, TROSTEN* Mr. Steln w1ll proceed to dlscuss the
first three chemicals on this Table 3. . -‘f. )
MR. STEIN: -Thénphqsphate canéﬁtr;ti;n; I_think
that question, was thé.firét one to be used. That ishtﬁe
concentration in the secondary steam generator as indicated.

The flow rate listed there is the maximum flow rate that it

._would be dlscharged at from blowdown of the steam geaerators,

.and- the sustalned release is the amount that we would expect

to release under normal conditions of blowdown.
DR. GEYER: Is there release just durlng blowdawn?
MR. STEIN: Yes, that 8 correct.
DR. GEYER:. DQ you b;éw this systeﬁ down évery‘day?
ﬁﬁ.éTEiN: The‘étéam generators are blown down as
required. The number is 5ased on continued blowdown. -iﬁ is
a conservative number. It is based on doing this Zé‘houfs a
day. The same general stdteéements are true for the hydrostéam

and the cyclohexanene. The numbers there are also based on
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-24-hour continuous discharge, at the flow rate listed there,

yes.

'CHAIRMAN JENSCHé Can you give us, at your next |
ééssion, what your actual experience is on blowdown.wiiﬁ those
chemicals?. |

:MR. STEIN: As far as Indian Point 2 is concerned,
wedo not have ihe experieﬁce since the steam ggnerato:s have
not been operating yet. As far aé Indian Point'l is ébncérned,

our experiehce is thét‘we:discharge much less than we éxQected

k0.

CHAIRMAN JENSCH: Could you give us some information |
on that, please.

MR. STEIN: Yes. ‘'The typical blowdown for Indian

Point 1, for example, ranges from about five to ten gpm,

per steam generator. The maximum of a drum or surface below,

which is th%ioneyou wqgld continuously use, is approximately
30 gallons a minute as coﬁpared to five to ten per steam f
generator tgpically. The concentrations are the same
épéiééimatéiéan |

CHATRMAN JENSCH: How often is that?

R S B [

MR, STEIN: On Iﬁdian Point l, there is generaliy
QOntinuous blowdown. On Indian Point 2, there is a blowdown
flash tank. With that there is only periodic blowdown.

CHAIRMAN JENSCH: Thank you.

Did you have something further, Applicant’s counsel?
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MR, TROSTEN: No, sir. We don't at that time,
DR.GEYER: The next questions deal with figures in
Table 4 on page 41, |

‘First with regard to the heading, it says these are

proposed concentrations of chemicals at the confluence of the

discharge canal in the Hudson River.

e g : o
} | P

Are these concentrations in the condensor water?

MR. STEIN: These concentrations are in the outfall,
nwhich total coolant water éiseha?ge to the Rudson RiVer;

DRe GEYER: Taklng the f;rst number. the phosphate,
1.54, that eounds lz.ke a lot of phosphate for that much water.,

MR, STEIN.«nItwis correct. That is not the expected

discharge concentratxon bht rather the supposed lmmlt for dms-

charge. ;

DR: GEYER»_ Did ycu get informatlon on the expected
values of these numbers?

MR. STEIN: The expected value for the phosphate
dlscharge baeed on a minxmum flow rate of 100 060 gallons per
mlnute would be approxlmately f03, three hundredths of a part

pex mllllon, - Would you lzke to go on°

'DﬁgngYER

the boric acid looks kind of high.

MR, STEIN: The expected boric ecid diséharge concen

tration, again, at 100,000 gallons per minute, is 2.8 parts per

million.

Let s take a couple of more. For example

]
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DR. GEYER: Aand sulfuric acid.
MR. STEIN: Expected sulfuric acid discharge fiom

Indian point 2 is aone because it is not used. For Indian l

,_Poxnt 1, it is used in the make-up water treatment system, and

there it would be approximately nine parts per mllllon,

DR. GEYER: In the make-up water ?

MR. STEIN: In the discharge from the make-up water
demineralizes that use sulfur:.c acid. Let me point out that
these would not be sustainéd discharges° on the sulfurlc ‘aciad
the regeneratlon takes place for approximately one hour every
fou: days. ’ :

DR, GEYﬁR:. thank &ouo ‘ LS

The next questioh is on page 47, The second éehtence
of the first full paragrapﬁ reads, “This is dué to the high
abundance of the species in the river as a whole and the fact
that a very hlgh mortalxty ocecurs naturally to the young fish,

i.e.,. many caught on éhe)étreams would otherw1se succuMb to
natural causes.ﬂ .

Thls sentence, partmcularly the fxrst clause, is an
examplé of a. statement that haguny numbers connected to it.

So the questlon is here. what is the abundance? what is high
abundance? The reader is interested in kncwmng hcw the numbers

are related to the numbers that are in court.

DR. IAUER: My name is rauer and I will respond to

that in general terms. I wxll be hard put, although I think
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1 | I can come up with some Spe61flc nunmbers, too.

2 As far as these fish are concerned, we have Lndlca—

3 tions from trolling studles. Gill nets,Sonar scannlng and '
‘ 4 beach semes, to indz.cate that there is an extreme abundance

5 of fzsh in the river at all depthe and also laterally across

6 the cross sectlon of the rlver throughout the rxvero,"n -

7 : : )1 In terms of theAemaller forms, it would appear that
8 thie would be for the larée size fishes. 1t wéuld appear;thatv
9 we would have concentratlons of flSh of that size. ihfe'is

10 dependent on gpawning seaeons. from zero per meter in. oetobex
1 up to 80 fish per cubic meter° As they get bigger, of'course,-

12 due to mortality rates, the abundance of £ish of the larger

‘ 13 size would be less i:han th:.s flgure of .8 per cubit meter,
14 which is about a max;mum.that has been observed for the flsa
iS': larve. - ad#ﬁwa._
16 . :ihe actualqabundance of particular species would be

17 || very difficult to-gnéﬁgigl Tt depends upon the 1ndlv1dua1

18 species and the time of the year, whether or not the fish as
19 » compared to resmdents, and so forth ‘ But it does appear that
20_ 1there is a vaét abundance of ‘£ish in the river at the present
2&* .time whzch axe underutllzzed as far as fish industry resources
22 are concerned for other than the fact of the availablllty of
23 || the fish. We could get into a lot more spec1fi¢s by going
N

into the specific results o£'3tudies that have been conducted ih

R
1

l the river by not only NYU vut others, over the past approximately
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4077
thfee years' time period.

We do have stuéies that go back over three years fféﬁ
NYU and other studies thét also sﬁan a three-to-four-year tiﬁé

period when taken in toto. It is very difficult to qapsulize

evexy fishery's biologisé‘ého has taken a look at tﬁig figure
or problem has come away ?ith the same feeling. wﬁééihé can't
say with pmeéiéion is exaétly what that abundance is for'éacﬁ
species at each time of tﬂe yeaxr. |

It is my underséanding that a study to try to /
datarmipe that kind of eséimate for each species is now pro-

-+

posed to be undertaken in the near future.
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with the least number of pumps. Let 8 say with the lewest

Ll | aoréi;f
DR. GEYER: The last question is a general oee and
has to do with the material that appears on page 49 It says,_
"It would be appreciated if the actual data and experiments
on which the conclusions on.this paper is based will be |
supplied 1f it is not alréaéy in the environmental iﬁpecf
report supplement." . p
| MR. TROSTEN: These are in the environmentaliiépaét
report supplement. We can look at these right now andigivet |
you a reference. |
DR. GEYER: I will be able to find them if they are,
there. That s all 1 have, Mr Cnairman. |
CHAIRMAN JENSCH: - While we are at paae 49 at the
top of the page, do I understand the statement there to mean
that there will be a heat rise by virtue of the proposed
operetion evén at 20 per cent of power, of 25 degrees Fahren-
MR GAHILL' Heat temperature rise could be thdt
high, sir, because there are varlous notes of. operation of. the

circulating water system with more or less pumps in operation

cooling water flow. The temperature rise could go up as high
as 25.8.'jThefnorma1 flow full load Delta T is about_lS_degrees.
- CHAIRMAN JENSCH: What is your nérﬁal'ilew.ieed?
MR. CAHILL: 840,60ﬁ gpm. | o

CHAIRMAN JENSCH: 840,000 gallons ‘per minute for
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just Indian Point 2°
MR. GAHILL: fgs. o
" CHAIRMAN JENSCH: And about half of that_fdr'Indian‘
Point 17 ” |
MR. CAHILL: Indian Point 1 is something like
240,000 épm. I mean 280 000 .
| CHAIRMAN JENSCH: What is the heat rise. from fndian
Point 1, 280,000 gpm, ané'also at the lowest coolant flOW? |
MR. CAHILL: Indian Point 1 is something like 12 to

’

14 degrees at full load with full £flow.

CHAIRMAN JENSCH' Then fbr the lowest coolant flow

“that you gave for 25 degrees at Indian Point 2, what is it

for Indian Point 1?
. CAHILL: With the lowest flow, that would go up
to about twice that’ Deita T, say 25.
CHAIRMAN JENSCH. What determines whether yéu are
using the lowest coolant flcw? |
| CAHILL During the winter. periods when there

are a 1a¢ of small fish in front of our streams, we have been

.operacing with reduced flaw in an attempt to reduce the number

of fish entrained on the stream. | B
| CHAIRMAN JENSCH: I don't know whether this is an
environmental matter. Where are you dumping.the fish now?
MR, CAHILL: They aée returned to the river.

CHAIRMAN JENSCH: Alive?
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. MR. CAHILL: Those that are alive are returned elive.
CHAIRMAN JENSCH: And those that are dead?{
MR. CAHILL: Are returned dead, I might;add;tthis-
procedure)is in response to the_direction of the New York
State Conservation Department. |

B CHAIRMAN JENSCH Did you petition for that result

;f,or did’ they issue a’ directive°

'MR. CAHILL: No,'sir. That is their determination

“3s the’ best way to dlspose of then.

- Again on page 49, as Dr. Geyer

pointed oui:, the data for those conclusions are in: this en-

f vironmental impact report supplement. -I take it the references

|

H

are plankton and :vf plankton and the results of the

i

studies that have been carried on by Consolidated hdison, I

ﬁgguess, since 1966. Are those all reflected in this environ-

mental impact report supﬁiement?

DR¢ LAUER. I think they are in a general way, sir.

i

';:My name is Lauer.. Also the studies are ongoing.- Especially
;uthe more precise studies to determine the effects of tempera-
" ture elevations at. different exposure times are the most

Mtrecenti We are getting data on that -day by day and I would

be happy to»give you a bitrof»avcapsulization of what that
experience has been if you like it, now. N |
CHAIRMAN JENSCH: Perhaps you can write it up if it

is not in the environmental impact report, and I would better
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be able to have it in hand if you can Submit it that way. .

DR. LAUER: Yes. ~
A;CHAIRMAN JENSCH: I appreciate your studiés aré on-
?Esing. Aé I recall, many of these construction permit ﬁéar-
ings, they were ongoing tﬁen. Give us some data on thbééA
éurveys. For instance, yéu go baﬁk on page 48 and thé}eiis
quite a recitation of the studies and what they wili include
and how they are carried én, and we'll study this and'wesll
study that. If you can jﬁst give'us some study thag'haélbeen
going on, it will be helpfél to héve that.
| MR. TROSTEN: Mr. Chaifman, there are volumes of
data in the environmental report; The studies are ongoing
because the company has a contlnuing interest in studylng the
effects of these things. The status to date and the data
available to date are cont;ined in the environmental repo?t.
CHAIRMAN JENSCH: Very well. We will find it in

there. Thank you. At 1eaét'this did not seem to give us"

the data we were looking for and we did not want to confine

| ourselves to these conclusions, as I indicated in this testi-

mony which has been submitt?dtin support of your motion for

f‘ ;

| limited operation license.
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MR, TROSTEN: I mlght add, Mr. Chaz.rman. I completeljl
unéerstand the J.nterest of the Board in looking at. the supw
plemental environmental report. It may be that particular |
portions of the envu'onmental report may well be mtroduced
in evidence in connectlon thh this motion. 1t was. felt that
introducing the testz.mony in this fashion seemed to be the
best way to the problem, but Applxcant would certamly have
no ob;ect:.on whatsoever to introduce portions of the .

$

environmental report to whs.ch reference is made here,and evi-
CHAIRMAN JENSCH: fThank you very much. Let:@ me turn

to the plume, back on Page 34, it is 33 and 34.
It says, "On a river such as the Hudson River which

is tidal in character, how does this plume measure in

DR. TAWLER: You want this in jus;z: general terms,
Mr. Cha irman? ‘ | |

cmmmn JENSCH.;; If you feel that you can do a
‘,better Job with more speca.fics,‘ and do rt in wrz.tmg, i:hat
wz.l]. be agreeable. I won‘t ask you to give the answer now.

If you submit it in writing, I would appreciate :.t, Is that

DR. LAWLER: The first thing we can do is reference

the report of the modeling study that is referred ¢o on one.
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of these pages, Appendix M. The appendix is K and M in the

environmental reports. Théy contain, among other thinés;

data un”the hydraulic model, which shows vexry clearly the

“effect of. the tide on the plume - primarily that effect is in

§pe direction and; of course, the extent across_the

river. The great extent aé:oss the river is seen duxiﬁgj

slack conditions, and the smallest exﬁent is during fléoé,ahd |
tides. »v B J i
“ CHAIRWAN JENSCH: 7hank you. We intended tq;géi to
that supplemental report for the beceﬁber session. Ihéﬁ'glaq
you gave me the reférenée yoﬁ'have;.

Is this a surfacé discharge/o§$Fhermal reieaées at

Indian Point slants 1 and: 2%

IAWLER ' Nb, ‘4" submerged discharge.

CHAIRMAN JENSCH: HoOW deep in the river?

DR. IAWLER: The depeh of submergence is twelve feet.

CHA IRMAN JENSCH.é Let me ask you your Judgment an
this. There ‘have been some suggestions that surface release

permxtted better coollng because it had the advantage of '
evaparatzon.; Do you agree? L

5 s
[N . i,
L

-~In a qualztatxve way that is true. . The

“heat is-rejected to the atmosphere proportional to the

tempefétu:e difference at the water surface, However, when
you look at the numbers, yoﬁ %ind, for instance, if we take

the four degrees isotherm as definitive of the plume, you
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f£ind that if you have a surface discharge roughly five per.'

cent more of the total heﬁt ~discharge from the plant'will

' have gone off to the atmosphere if you have a surface dzs—

charge as opposed to a submerged dlschargeq‘ In other words,
if you have a surface dlscharge in pndian point, you come out ,'
to the river at roughly flfteen degrees, and between fifteen
degrees and four degrees you reject a certain percentage of
the total heat load to the atmosphere..

That will be roughly five per. cent more than the

A

K

mérged mode between the maximum surface temperature that you
wxll eeevfrom the sﬁbmerged discharge, which is about seven
degrees, and the four degrees isothefm;

CHAIRMAN JENSCH.\ How far do you feel that the '

:‘*. /*. @

”thermal dlseharge will extend out ulong the bottom of the .

river?
DR. IAWLER: The computations as well as the dbserva-

tions made in the model study show that this particular plume

.will not touch the hottom:of the river with the possxble;

'exception of: some unique wxntertlme condztlons where the

g G

densmty situation would be such that you mxght drop the plume
lower than normally. In that sztuation in touching the bottom,
if you wanted to £ind it in that fashion, it will occur at .
velocities very similar to normal tidal velocities in the

river.
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CHAIRMAN JENSCH: For that wintertime, how far out

do you expect that that thefmal discharge can go along the ;

bottom?

Cow

ed b two hundred feet.

' -DR. LAWLER: It would be on the order of the first

% CHAIRMAN JENSCH: Does your model support that?

DRo mm: Yes .
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CHAIRMAN JENSCH: I know thls is in the FB5AR, . but
Just offhand how wide is the river:

DRo IAWLER: The river is 4,000 feet wzde at . IndLan

P

Pomto _"..’.!','_.::

O CHATRIBN JENSCH: And this plume will be out .25'0;0'
feet, is that? :
DR, IAWLER: Thatﬁétaﬁemeht in the test says'thgélit
will not exceéd--or let me fxnd that preclsely. i
Bk t: On bage 34 1t says, the plume from such. comblned
disdharge wzll not extend more than 2500 feet., That 2500 feet.
is aynonymous with the thermal discharge requirement of thek
State of New york whlch requires that no more than two-thixds
of the river surface see temperatures aegual to oxr greaté; fthan
a four~degree rise. | ‘
Now foz the fifty per cent operation we would expect
that the max;mum exﬁent wauld be ‘on’ the order of 800 feet.
CHA IRMAN JENSCH- And what do you expect for the full
power plume, assuming we get to that stage?
. DR° LAWLER What do we expect? We would expect
somethzng in the order of 1200 to 1500 feeto
- CBAIRMAN JENSCH: 1cw when does the plume first show
in the surface of your‘submergéd release? |
DR. LAWLER: When do you mean=-~
CEAIRMAN JENSCH: Distance.

DR. IAWLER: How long does it take or in distance?
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CHAIRMAN JENSCH: Distance.
DR, IAWYER: Roughly a hundred to a hundred f:.fty

feet from the point of dischargee That will depend on what

il 4the tide is doing and it w:.ll be closer to the shore m a

i a

trong tide.

CHAIRM JENSCH; Were these figures that you Just
.gave of" 800 feet and 1200 feet for slack tide? -
BR. IAWI.ER. Yeé that’s correct. .
CHAIRMAN JENSCH: And there will be a dimiiiutidn or.
,_.Aa lesser amount for a full tide flow e:.ther way, is that r:ught"
’ DR. mwwa T’hat is correct. The slack t:.de we
£ind to be the most extgns:.ve in the lateral d:.rect:.on.
CHAIRMAN JENSCH: . Is this plume: somewhat cu:cular
in form or is it like a tear_drop or some s;xch?
R DR. IAWLER- you might descx;ibe it more 'i.i.ke a

teardrop than c:.rcular Py

but,; f:h:lz,S_ég_':a;inﬂ,‘ is a function of what
the tide is doing. , R |

| CHATRIAN JENSCH: wWell, assume the slack tide for
the moment. O AR

DR TAWLER: ' The §lack tidé, it would tend to be

ny other time.

CHAIRMAN JENSCH: What is i:h§ diameter of that .
circle teardrop formation? | |

DR. LAWLER: At fOur degrees?

CHAIRMAN JENSCH: Well, taking the teardrop, aside
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from four degrees--it's four degrees at the edge of youf'plumer
is it not?

DR. LAWLER: Right. We are using four degrees to

'-xdeflne the plume for two reasons. one. it fits with the.

specxfic criteria of the State of New vork, but secondly, once

you get below four degrees, oh, better, three degrees, then

the drift, the definition of the plume is. 1ess good. Ybu'are

gettzng Lnto the full mlxlng with the river by that time
CHA IRMAN JENSCH: what is the depth of'your plume?
DR. LAWLER The depth? The depth of the plume wzll
agaln vary from the poznt of discharge. I would have to look.
at some numpegs to{determine that precisely. '
éE%IRMAN JENSCH: Are they in the report?
DR, IAWLER: They probably should be, yes. . |
CHAIRMAN JENSCH.Q We will find it if it's in there.
Vo DR, LAWLER They are in Appendix K.
' CHAIRMBN JENSCH: very well. fThank you.

Wel-l, X thi.nk that the poard would feel that if: there

are cancluszons in thxs statement of testlmony of the’ Applicant

i

” -1n support of its motion which are iuppbrted by data in the

)

environmental impact report supplement that we will limit our
questions at the moment and look to the report.r
MR. TROSTEN: -Ves. And as I say. Mr. chairman, we

would be happy to introduce into ;éuideﬁoe the appendix, for

\.

example.
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- time.' we Wlll certa;nly want to reserve and request the

congidex some amexrgency . core coollng concerns the Board has°

- Appendix D. and in thatumotmon we asked the poard to consider

.,the specifzc request The specmfic motion before the poard

commencing on Nbvedber ‘1, -and that the hearing on the limxted

4089:5
‘cCHAIRMAN JENSCH: Well, we can’t 1ndxcate to you our
concern at the moment about that, but we will at our -next
sessionoA
I think this ié as far as the Board can go-in;iﬁs

expmessxon of concerns on the environmental matters at thls

parties to be ready for further concerns at our December l4¢h

session. But we thought we“d recess now and then we wxll

MR. TROSTENni Yes. well, may I ask this questzon,
Mr. Chairman. You have Lndxcated that you want to have another
session aod you have indxcated that you wish the general~
nature of the hnstimony or the concerns that the Board has°

Now the Appllcant has pendlng before the Becard a mot;on dated

.....

was that you order that any hearxng with respect ©9 the
issuance of such a llcense shall commence xmmedlately follcwzng

(-:1\,~ ,

the conchuszon of the hearings on radlologxcal safaty xssues

operations lxcense shall not exceed three aays in 1ength°
this motion was pursuant to that portion of the
Section p-2 which authorlzes the parties and authorlzes the

Board to limit the time and to prescribe the time w;thln which
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the Board to rule in our favor on this motion and to‘iimit

this hearing to three days®’ duration, in accordance with the
i _ngQmission"s regulatidns, and to have the hearing be conducted

 _within this period of time, Mr. chairman.
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CHAIRMAN JENSCH: Well, we certainly will give'

consideration to the motion. I think that we have ihdicated

;already, ‘however, since there is opposition to the motibn

uby the:Citizens Committee for the Protection of the aniron~

‘&ument that ‘an initial declsion w111 have to be issued 1n that

gegard and therefore presumably that would be a factor‘that

would have to be considereé before we coulé:proceed toia‘

consideration of the envirenmentai matters;'” | |
Do the parties desire to speak to- this matter?

MR. TROSTEN: Yes, Mr. Chaxrman.' I wculd llke to .

 speak to 1t, if I may. The Opp051tion by the Citizens'

ICOmmlttee for the Protection of the Environment in no way,

sir, relates to the environmental aspects of this preqeedlng.
They are not opposing the proceeding in any way or tekinq'
any position with regard to the environmental aspects of
this moiion. The Citizens' Committee oppositlon +o this
motion is based on strlctly and entirely radlologlcal safety
eonsiderations and based solely on the record that the .
radiological safety proceedings adduced to this time, " plus;

of course, any cross-examinatlon that Mr. Roxsman 1ndlcates

. & N
S"

lthat he wishes to conduct.

I might add, while I am on that point, Mr. Chairman,
that not‘hearing from Mr. Roisman by noon toaayi I sébke
with Mr. Macbeth at approxiﬁately 1:30 and Mr. Macbeth

advised me that he had spoken to Mr. Roisman at approxinately
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that time, and thereafter I called Mr. Roismap at appr021—j
mately quarter of two and inquired concernlng the further |
matter of cross-examination. And Mr. Roisman indlcated at o
that tlme that he was gozng to be back in touch w1th me, but

I am not aware that he has contacted me since that time. fI,

:ifexpressed, I conVeyed tc Mr. Rozsman, the xnformatlon that

transpired at todayks=rl_\ingwandnthe~Board's suggestron;with'

I told Mr. Roisman that the f?

suggestlon with regard to 1nterrogator1es was entirely satls—

factorywtqrtp%“Appiican 'nd(I might add in this connectlon,

.-

Mr. Chairman, that~¢52l‘u1d be very pleased to have the Board

issue an order that would have Mr. Rois n'propo_nd his

interrogatorles not later'than Friday of this week, and the

Apolicant would be prepared to respond not later than one

“ifeek thereafter, and thwreafter the record for cross-~

exaninatlon on ECC matters would be closed.

v !

xpresséd to Mr Roisman the point- of view

i [

-aMrs Roisman has some difficulty with a

I a190 e

that the Applicant

W

matter Of 1nterrogatories and he still.as of the time I

spoke to him at a quarter of two today was not absolutely

,sure whether Or not Mr. ford wished to conduct -~ Mr. Roisman

13

'ithrough ME. FéEd wished to ¢onduct any cross~examinatxon,;

récross with regard to our redirect.

I suggested to Mrﬂ4Rglsmanyaghaﬁnalternative to the

interrogatory route, which as I say is perfectly satisfactory
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%'Chairman ‘presiding. We would only wish to have a deposition

T T P T 4003

to us, that if he is unhappy with that we would be .prepared
to have a deposition taken on Friday of this week, followmng
a practice which I believe the Chairman has followed in the

'past, .of having a deposition taken in Washington w1th the

‘taken, however, if the Chairman presided as has been dustomary,
in the past, but with you, Mr. Chalrman. If that is éatis-
factory to Mr. Roisman it would be all right with us, although
we would prefer the 1nterrogatory route suggested by the
Board we would not object to have a dep051t10n taken. : f o
CHATRMAN JENSCH Well, let the Board give con—"
siderétioﬁ'éofthat. I think that is a good suggestlon, that
if you have any further interrogation that if it's de51red |
:to be oral that we will try to make some arrangements for a

deposition in that regard. The Board will want to confer

with respect to that matter.

Ty

Do the other parties desire to speak to the motlon
by the Applicant and Staff’ | |
MR“zKARMAN- M, Chairme;f tﬁ;=ét;ff is in a position
where with respeot to Applibant's motion under Appendlx D,;
Part D, Section 2 we feel that it would be very dlfflcult for
.the Board to make any kind of a finding with respect to any
‘significant adverse impact .on the quality of the env1ronment
about a Staff response similar to tﬁe one which we provided

to this Board and to the pérties cnthe fuel loadihg license.
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Now, this is our fifth, sixth or seventh time today

that that report is not ready yet.

“MR. TROSTEN: Mr. Chairman, perhaps Mr. Karman and

t

I should ‘arqgue this point before the Chairman. We have a

motlon'pending. The Staff is obligated under the Commiseion'e
rules to answer within the specific period of time. Thef
Staff has not answered w1thin the period of time and under the
Commission's rules is deemed to haVe accepted the posztxon of

the motion, if we were to follow that provision in the

cOmm1331on s regulations.

CHAIRMAN JENSCH: Well, I think the Board waula be

:incllned to desire a statement from the Staff and we hope that

the Staff w1ll be able to develop the statement as soon as
possible. Bet the Board has considered the matter prlor to
this mention now and desires to express its view that 1t ;
does desire a statement from the Staff.

MR. TROSTEN: weil» will you be ruling separately
then, Mr. Chairman, on our ‘motion? N | |

1
h', Eh

CHAIRMAN“JENSCH.4 Exouse me?

h{MR.,TROSTEN;? I em sorry. Wlll you be issuing a
ruling on our motion? |
' CHAIRMAN JENSCH: In due course of time we will, yes.
is this a convenient time to recess?
Mr. Martin, did foﬁ have something?

MR. MARTIN: Mr. Chairman, I have the Department of
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,was held with the United States Environmental Protection

-Agehcy in an’ attempt to resolve all the dlfferences. It's

" 4005

Environmental Consertation's answer to your question;
CHAIRMAN JENSCH: Very well.
MR. MARTIN: »And I am prepared to state tnose at |
:athiS]tiﬁé. In compliance with the 1965 Water Quality Act,
New York State Department of Envzronmental Conservatlon . :
submitted water quallty standards to the Pederal Government anF
received approval of those standards. This is in 1967;
Submittal and approval. | |
- In 1969 the New York State Department of Envxron—
mental Conservation voluntari]y upgraded these standards and
had them approved by the New York State Water Resources
Commission. These upgraded standards were submitted to the
Federal Government in July of 1969 and at which time numerous
telephone conversations were held over a period of severalv
months while Federal revien was conducted
In Nbvember of 1970 the State was informed by letter
that those standards, as upgraded, were unacceptable. The}
State requested Federal comments as to.what modifxcatlonslf'

would make them acceptable, and in April of 1971 a conference

?44

reported by the Department of Env;ronmental Conservatlon, and
progress was made, but that New York State did not agree to
all the suggestions made by, the FPederal Government. WNew York

State felt that some of these suggestions were not applicable
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! to New Yérk State"fs specific situation.
2 In June or July of this year, 1971 the New York
3 " Stat:e Department of Environmental Congervation made an appeai
‘ ,._' n writing for approval of the criteria in areas in which
there was disagreement with the Federal agency. Reaspn; were
:-5“" - given explaininq why New York Si:ate thought that 'théy( sl'iould
7 not be considered applicable to the New York State s:.tuation._.
8 A reply was received from the United States Environmental |
9 Protection Agency earliex;' this month, November of 19 /1, .,
10 concerning the New York ététe appeal; That reply has ;z;dt
115 been reviewed by our Depa'_rtme'nt of Environmental Cori_se;vation,
1_2 Even assuiﬁiﬁgf"‘thaft “the ::jéi:ly was favorable that New Yérk’;
. .13 State wili agree with ar;}‘r. comments made by NEPA in the
4 ‘various areas: there still remains a series of hearings to be
15 4conducted by the New York Water Resources. Now, before
‘6 | New York would finally adopt -standards as revised and the
7 standards would then be submitj;,ed aga:m to the Federal . 57.
?8 NEPA for approval. ) ) | 4 B
19 :f,.,_’. CHAIRMAN J‘ENSCH _"n;ax'ik% S{_c)u. very mucii; Mr . xixartin,
20 _._for youx deta::.l R R -
21 o o At this ‘time let us recess .'«to reconvene in this.
22 ‘room at 3:55. | h L
.end 23 ‘ (Brief recessz.)
| 24
25
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CHAIRMAN JENSCH: Please come to order.
‘Before we proceed, there are some considerations

about the emergency core coollng matters. The Board would

”“request the Applicant, at an opportunity to be prov1ded for

9

fthe Boarf_and -such members of the other parties that de51re

to attend the Board review the site, particularly the
locus and focus of this flre.
MR. TROSTEN: As a matter of fact, Mr. Chairman,
you literally took the wo%ds out of'my ﬁouth, |
CHAIRMANAJENSCH: That will be the day. A
Mﬁ. TROSTEN: ‘Thank you, I think Yes, Mr. N
Chairman, we would be very pleased --

CHAIRMAN JENSCH. 8:30 tomorrow morning, is that

'aqreeable?

MR. TROSTEN: Yes.

CHAIRMAN JENSCH: We will be there. Thank you very

much.

The Board does have some matters of emergency coxe

coolant we would like to discuss with Mru Moore.:

'

MR TROSTEN~ I have a question of the Board. That
is whether you desire to have the environmental panel remain
in attendance this afternoon.

CHAIRMAN JENSCH: No. We have completed our

°

present statement and concerns about the environmental *

matters and thank you for béing here.
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MR. TROSTEN: Do you wish them tomorrow morn1ng°
CHAIRMAN JENSCH- No. In fact, we are hoping.we

wouldxgo on tonight far into the night, if necessary, but we

‘ffhope to conclude and recess tonight until December 14 I
f;should say we invite comments from the parties at the recess
‘.as to thexr readiness to proceed on December l4th. If the'
?.Staff has_not completed its study, I think some consideration

will have to be given to schedule matters at that time.

MR. KARMAN: We had anticipated, Mr. Chairman, that

once: we were recessed here and I had a chance to get back to

thethesda and ascertain the present status, we will keep the

i Board advxsed

CHAIRMAN JENSCH: 'Thank you.

MR. BRIGGS: There are a few general questions fhat
we might start off with. I m not sure whether Mr. Moore :
would answer the first one or whether someone else mlght.

In the cross-examination there was some dlscussion

of some informatzon that all GE had obtained from thelr tests

Aconcernxng reactions between the inconel I guess it was, .

and the zircalloy clad, and informat;on that Westlnghouse ‘had

Aobtained from some tests.' It seemed that there was a

»'observed if 1 understood this correctly.

Has westinghouse or has the Staff compared the

results of these various tests, and do they have an explanatio
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for the differences in the amouat of reaction between
zircalloy and inconel in the two series of tests? |

MR. MOORE: ﬁr. Briggs, I think Dr; Roll coﬁld
probably respond to thai better than I. |
MR. BRIGGS: That will be fine, if he could.
DR. ROLL: I Seiieve, sir, you were refetring to my
dlscu531on yesterday morning in which I made reference to a
report, IN-1453, ln whidh there were a serles of FLECHT
tests described, and in particular these series of tests they
did have. evadence of the z;zconlum, nickel or zlrca101d ’

inconel eutectic formation. The thrust of my presentation

morning
yesterday/was mOre to put into perspective what really one

J.can glean from this IN report*

That is, I attempted to clarify that the hlgh
temperatures evidenced in that report were not really a
result of‘the reaction ofieteam with that eutectic. I
believe you are questionlng really not what standing the
interpretation of that report how do we ccmpare our results
with results . reported by th;s IN report, is that correct?

| MR. BRIGGS.: If there is a difference in the
results, how 1s the dlfference explalned that 8 right.
:t-, DR,ﬂROLL. 1 believe in thxs test which 1s
reported, the simulated fuel rods themselves were fllled with
alumina, and that during the test, the alumina and zirconium

reacted producing the alumina to aluminum, and at the
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temperatures of the test the aluminum then was llquld and
either it reacted with the zlrconlum to form an alumlnum-%
zirconium eutectzc, or it may have gotten out through weakened

~ spots in the rod which may have formed by zirconium and

f‘utect;c, or it may have gotten out some other way.

h.temperatures of thls test are attributed by the
authors to the reaction between the steam and the alumlnum, 7
and not between the steam .and the zirconium 1nconel eutectlc._
The tests we ran, we were looking only at tﬁe ',

formation ~-- first we were looking at the formation of the

’

' eutectlc and then, secondly, if the eutectic formed, to

what degree could we observe it, e E \

'in the tests that are reported in our WCap 7379-1,

Volumeff;' P}report condltlons there for eight tests, and

in only one‘case did we find any ev;dence at all of a
eutectic formata.on° This eutectlc formation was characterized
really by a small dimple or blemish in the rod and sprlng,

and not by any massive meltlng or - any apparent flow of

liquid metal, or anything that would 1ead us to belleve that
it is a condit;on of concern in- the over-all look of *

coolant accident analys;s.v

I believe that the differences why we saw one result

’

and why in these results summar;zlng the IN report -- No. 1

we were looking really undér a perhaps more representative.

situation, and the reason we didn't see the eutectic is perhaps] =-
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and I'm speaking in mﬁ opinion because we reallyidon'£ heve
a detailed sequence oé events. In my opinion, because of
the formation of an ox1de between the zirconium and the

inconel during the heat—up phase of the test, that is;

*ﬁgExplanation of the oxide, of course, is that and 31m11ar of

hwhat would occur during the actual operation of a- fuel rod
under normal conditions;end which would then be preSent
ouring hhe loss of coolént accident situation and would tend
to heep base metals apart. If the base metals'are apart,
there is no way the eutectic can form. ‘; o ’
| On the other hand, in the tests reported 1n the
IN report, there is or there was, as the authors described
a fairly large quantity of molten aluminum present, which,
in some unknown way, contributed to the formation of some
“inconel zirconium eutectic. T think really the basic
difference is that we didn t have the presence of molten
aluminum in our test, and I think very importantly, we don t
expect the presence of molten aluminum in our reactors
during normal operation or: during any kind of loss of coolant
accident. . -
MR; BRIGGS.. X believe that 8 all the questions I
had that would deal with metal—water reactions. Thank you.
I would like to have some discussion of the
Figure 10, I believe it is, in the additional testimony of

the Applicant from July 13, 1971. This figqure shows the peak
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clad temperature versus after break for a double ended break.
I think probably Figure leill also enter into the discussioh,

and Figure 1 of the additional information on the emergency
.5, The curve of peak clad temperature versus t1me has -

determining whether the temperature will go above 2300

degrees, the maximum temperature, and would like to have

the reflood. That cause particular breaks.

The first break that occurs is very shortly after

from Just above 700 degrees Fahrenheit to just above 1500
degreee Fahrenheit. o

o Mr. Moore, could you tell what happens durlngthat
periocd? That is the_peribd from one to three seconds, with,

let's say, a tenth of a second to three seconds.
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MR. MOORE: Tne initial increase is assoc1ated w1th
the assumption that from a tenth of a second on, we have gone

through DNB at the hot épot. So we have a much lower‘heaf

f.@transfer coefficient at the rod surface than we would have

during normal operations.l o

MR BRIGGS: What is it that causes the temperature
then to turn down and to go down to about 1300 degrees Fahren~
heit?

MR. MOORE: That decrease in temperature is asso-

ciated .and now rgférring to Figure 6. It is assoclated With,
Sh AR A R ‘ : T :
* the relatively low quality situation in the core and the flow

'effect, tﬁe peak in core fldw'at about five seconds.

MR. BRIGGS: The temperature then goes back up
almost to 1600 degrees. What occurs at that point°’
MR, MOORE: That is because the quality of thé"cére

is approaching one and the heat transfer is proportional,

inversely proportional to the quality. So we are 1osing heat

ntrausfer effectiveness in that period of time, and also the

core flow is decreasing as the system contxnues to blow down.

MR BRIGGS' The tehperature then turns down again,

y

yland what 18 the cause for the 1ncrease in core flow durlng

Che period from 9 seconds to 12 seconds9

MR. MOORE: This is the continued discharge now of
the primary system. Primarily the source of water belng the

hot .legs and the water still remaining in the steam oenerator
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and in the upper head, which is now discharging backwards

through the core and up the downcomer and out the breék.

MR. BRIGGS: The end of blowdown comes at about 16

.-.and 17 seconds; is that right?

MR. MOORE: Yes.

MR. BRIGGS: At khis point the temperature bégins
to rise, and rises rather uniformly until about 30 sepbﬁds,
If one looks at FPigure 1 of the August testimony, the:firsi'

even shown there begins at about 29 seconds. What is going

~on in the period between 16 or 17 seconds and 29 seconds? },

MR. MOORE: During that period of time, frcq 16

seconds on,.we are.injectiﬂg the remainder of the accumulaéor

"water, and filling the lower plenum of the vessel., We have

not yet reached the bottom of the core. So the assumption

~1s conservatively made here that ;here“is no heat transfer
.taking pla - during'this'time. This is our adiabatxc heat-u; .

‘périddp ‘Wnat- is happening, we are just filling the 1ower part

of the vessel approaching the core. .
'; MR BRIGGS. Beginning at 29 seconds, there is some

small decrease in the rate of temperature rise," and this seems

.to be associated with the flooding rate. What goes on begin-

ning at 29 seconds? )
MR. MOORE: At 29 seconds we reach the bottom of the
core and we-are starting to flood into the core now. There is

a ver§ small amount of heat transfer that occurs during that
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initial fiooding period}priof to the greater heat tranSfef
associated with entrainment. That is indicated on Fivﬁrejl.

MR. BRIGGS: Figure 1 shows a flooding rate of about

A almost eight inches per second persisting for about: three

ies‘wouds, I believe it is, beginning at 29 seconds and ending

: féatﬁd ‘Seconds and ending at 33 seconds. What is happening

during this time? what is being flooded during this tide?
MR MDORE.. We are flooding the lower part of the

fuel assemblies and we are not generating any steam. We'are

ﬁaactually heating up the water as it is coming in.' The ﬁeat;

source is quite low at the bottom part of the core, and:;he
oater is subcooled. So vie are,heating it wp. When~We reaoh a
level of about 20 inches, we start to get significant steam
generxation, and gﬁtrainment., That's why you see the very
rapid redoggion in flooding ratevthat occurs when we reach
about the 20-inch level in theACOre. We are generatiog now
a large amount of steam which now must pass through the system
and out through the bxeak.

| _ Therefore, the floodxng rate is retarded consider—

‘ably. The fact that the flooding tate 1s reduced down to a

{

very low volume ohere, beeause during this period of time
until 40.5 seconds we are still disoheggxng,wetee from the
&cumulators. So the assumption idiméde in the intaotnioOps
that the lines are plugged, So the ooly venting oafh is

through the broken loop. So the flooding rate is quite small.
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fstill adding heat through decay heat and do not have sufficient

it was plotted. There is & break there.

| 4166f:
At the end of 40‘ setonds, the loops are now assumed to be
opened and also serve as ventlna paths. You can see the
associated increase in flooding rate.

MR, BRIGGS' At 39 seconds, the rate of temperature

and thvirate of temperature.rise stays at zero for abQut five
seconds. Can you tell me what happened at that point?ﬂelt'is
just before the accumulator empties. This is shown oﬁ ?igure
10. |

MOQRE: This is just consistent with the rather
sharp increase of heat transfer coefficient as shown on Figure
1, a film coefficient of 10, which results in a fairly rapid

limitation of the incresse in clad temperature. But we’are

heat. transfer to transfer all the .decay heat away until
further out the transient. I wouldn't put too much emphasis

on the exact slope of ‘that curve. ' It could have beén.the way
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MR. BRIGGS: 7That’s one of the things that puzzles me.
I see that the heat transfer coefficient during the periocd from

39 seconds to 41 seconds does in fact rise from a value of

the heat transfer coefficient continues to go on up, and the
temperature also contlnuee £o go on up. It would seemtte”me
to be 1nccnsistent that there should be this effect, and yet
the effect is pretty 1mportant because that zero slope on the
‘temperature line did not occur, then the peak temperatu.e would‘
ge'well above 2300 degrees. | ‘

can you tell me St all why it is not obvious that the
heat transfer coefficients and the temperatures are closely
relatedﬂ ' | | L

| ’ MR° MOORE : Y@BOE ﬂet me explain. The one feetor

that doesn“t appear on these partlcular curves is the heat
sentee a.tself° The heat souxce is p&zmarlly the residual heat
generation 1n the fuel Thle is decay;ng in t:.me° so what
is happening here is the heat transfcr from the surface is
increasing hut it is still not sufficlent with the temperature
gradxent frem the cladding to the coolant. That heat transfer
eoefflclent is still not sufficient to remove all the. decay
heat. so the clad is continuing to heat up. L

Then we xreach a poxnt in time when two thlngs have

happened where we reach the peak temperatnre. one, the file

coefficient has continued to increase as shown in rigure 1,
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and also the heat release, the residual heat rate of power
generation has decreased to the point where now the film'
coefflcxent with the temperature gradient of the claddlng is

suffaczent to overcome the heat generatxon. We are startlng

v,-t9~rem929;heat from the cladding.

MR° BRIGGS: Let us go back to 39 seconds. fhé
period from 39 seconds to about 45 seconds, that is. In the
period from 39 seconds to 41 seconds, the ‘heat transfer co-
efficient goes from four toé ten. It holds at ten for~e few
seconds.: "‘iﬁg that timeuthe tempexature holds coxistént°

We. say that a temperature held constant durlng that
time beceuse the heat txansfer coefftclent now was hlgh. as I
unaerstand :.t° o . | .

MR. MOORE: Higher, right.

MR. BRIGGS: Yea. It is higher, yes. eut now,
without knowing anything more about the situation, I would

have thoughttif“the heat transfev coefflcxent stayed constant,

that the temperature mxght well stay constant for a whlle.

If the heat transfer coefflcient dropped off, the temperature
would rlse. If the heat tr?nsfer coefficient 1ncreaeed, the
temperature would faiio. But if one looke at Flgure l, he Sees
that the heat transfer coefficient increases and the tempera-
tute also increases. That looks to me like it makes tﬁis

leveling off in temperature eomewhat suspect.

I heard the reply that you gave but I didn't quite
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understand why the temperatures behaved as they did Ln the

period from--let’s say in the period beginning at about 46

seconds. why is it that W%th rising heat transferxr coefflclenﬁ

at 48 seconds, the temperaéﬁre goes up rather than going ddwh?
MRc MOORE: I would have to look at the detalled

print-out of the analyszs in this eaee to see to what extent
that slight dip is real. But the general trend is, I belleve,
explained 1ﬁ the sense that we got three thlngs goxng en heren‘
we have residual heat levels decaylng, We have heat transfer
increaslng somewhat, and we have zixe-watexr reaction, energy
beéeg a@ded to the cladding. As temperatures increase at an
increasing rate, according to parabolic rate equatlone, so the
two heat sources which are temperatureuathe one is temperature
dependent, the one is time dependent, and the heat transfer
coefficient whleh is ftime &ependent, all lnteraetlng, So"that
ié Qﬁ; ;ou ean get teese trends where the heat transfer- co«
eﬁfieient itself can be inereas;ng and the clad temperature
can still be- xncreasing beeause we are adding energy from |
zircdwaﬁer anﬁ the residmal heat has not decayed suffzc;entlyg

MR ERIGGS°« z think it would be helpful to the

-soara 1€ you would lodk &t the time. From 39 seconds to 50

secomde, let“s say, and explain why it is that the teﬁpeéatﬁre
doss not contibue to rise during that period, why it ‘levels
off, and why it rises following that time evep though the heat

transfer coefficient rises, alseo.
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Aélyou point out,you have to look at the détails_qf
the calculation and it probably wouid not be profitable to -
follow this #long at this t.{me° | |
xvm MOORE: I will éheck that.

: ﬁﬁ; BRIGGS: There’ﬁas considerable discussicn:iasf
week of flcw redistribution in the core. I am not sure £hat'
my notes broéerly indicétedaall of the things that wereféaid
I undexstood you to say that durlng the reflood perzoda you,
I believe, decreased the flow ox made some compensatnan un
the hot channel for £low redlstrabutaon° is that rlght? .

MRa MOOREo* ?és; Let me explam° Durlng the re-

flood phase of the transzenta we calculate-=-the prlmary

>carzable of interest ls the EIOOdLng rate. This is the main

determinant of the. heat transfer that takes place during re-
floodo. So we calculate the flooding rate on the basis of an
éssumpt;on that the amount of entrainment of watexr that

éccurs durang zeflood, from the total core which must be now

diéeharged through the system and back out. the break, that

that total @ore discharge ls based on hav;ng all of the

assemblaes as h@ﬁ assembllesg That gnves us the highest

amount @f entrainment, g&Ves us the largest masa flow tc d18=
eharge thr@ugh the 1@@@0 g&ves us the larg@st pressure drop
with respect to driving head from the downcomer, and thére=
fore minimizes the flooding rate., That is a conservatism .

that is put in the analysis in a sense to compensate for any
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_that ‘the entarefcore contalns the elements at the peak heat

’durlng the reflood stage, but . that the flow redmstrlbutlon was
'Aconsidered during the blcwdcwn stage by taking a core flow that

?was eight~tenths of the calculated flow,

s

the Westingheuse evaluaﬁxen model, in the interim criteria?

4111 -
possible flow rediséfibution that may occui between a hot
assembly and an adjacent asSembly; We have assumed that all
assemblles are hot assemblies in getting a low floodlng rate°

-ﬂg;MRﬁ BRIGGS, Sso the effect there, then, is to assume

corresponds to this., I thought I understood ane of the Staff

witnesses to say that one did not conszder flow redxstrlbution

po you do this or did you hear this testimony ahd
understand it the same way ? |

MR. MOORE: Yes., Ncﬁ we are talking about blowdown.,

MR. BRIGGS: At this time this is about blowdown.

MR. MOORE: Yes, we did do that.

R, BRIGGS-:' Is there something that is mdlcated in

iR, MOOREef ves.
MR. BRIGGS: wﬁic'ﬁ item is i£?

MR, 3OGRE3 I don’t?have my copy of the criteria.
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MR, BRIGGS: I find anAitem like that under thev
Relap.

MR. MOORE: I do too. I don't see it peciflcally
undexr the Westinghouse, but the same requirement is met

g vfg MR BRIGGS Mr. Novak has a suggestion;mjrossibly

ﬁhat could be helpful | | . |

‘MR NOVAK: Since it was a suggestion of the
Westinghouse analysis that did not make any exception to it.

That's why it wasn't pointed out specifically in the Nestin0=

,house evaluation model

MR. MOORE: That's correct. As Mr. Novak indicated,
the-speéific items indicatéd in the interim criteria are moted
as the exception. Our model as we described to them earlier
had that factor in it.

MR. BRIGGS: I belleve it was indicated in prev10us
discussion that you have examined the question of flow redis-
tribmtion throggh the core by use of the THINC code, is that
right? |

Mgg:MDQRE;‘WYéé,%during'bloﬁﬁdwn}

;‘BRIGGS:1:N6§1§His is during Biowdown?
MR. MOORE: Yes. '
‘: MR. BRIGGS: I see. But you have not eXamined f1ww
redistribution in the core during the ‘reflood period, is that
right? |

MR. MOORE: Not with the THINC code, that's correct.
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The situation is quite a bit different in the reflood condl-

tions than under blowdown conditions.

MR' BRIGGS: What have yairdone about examlning the

"redistrlbution of flow in the core during the reflood perxod°

&

MR; MOORE: Well we have looked at the conditioas
that occur during reflood. and have noticed from the FLECET
results that the conditions in the core during reflood are
primarily one of steam with entrained water being carried up
the core. The pressure drop under the reflood condltlonb is
primarily one of elevation rather than friction. We have .
noted that one can expect, because of this fact, a thermal
siphon effect, which I believe I discussed in earlzer testi-
mony, because the frictional losses are very smail and it's
mainly elevation, As we geuera&e more steam in the hotter
assemblies the effect is one of colder assemblies feeding
water into the hotier assembly to gemerate even more steam |
from a thermal siphon standpoint.‘

'}

' As~this mixture rises inEhe core there may be ‘some

effects of expansion of steam Whlch may want to cause the

steam to redistribute to célder assemblies° But the contri-

bﬁtion to the total preSSure drop of the steam is very small
because again it’s still an elevation, primarlly an elevation
factor. And the water drog'will tend to contlnue&them further
up the channel. This is the kind of behavior you sce in the

FLECHT assembly, albeit recognizing the limited radial
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geometry. .
But this is the kind of observation made. -Iheté§is

also a chimney effect that should come into play in theé hotter

;asséﬁbiies as we heat the Steam up and the water droplets

enter there, they will tend to accelerate in the axial direc-

tion, and again because of the elevatxon effects will*;end to
draw éteam or water in from adjacent assemblies. 1It's a |
difficule situatiom to try:to anaiyze in detail° e

| o It's our judgment that the conservatisms"aSsopiatéd
with assuming and determining flooding rate, thét;yéﬁ'assudg
you have gdt the maximum a&ount of entrainment and mass flow
at the system, that this should compensate for any of these
other effeets &hat we, have discussed ; |

v \ MR BRIGGS What is the steam velocity at the tog

of the core during reflood, maximum velocity9

MR, MOORE: I would say 50s 60 feet -per second, but

I am not sure. I would haVe to confirm that number.
MR, BRIGGS- i; there an easy way to confirm it here;
MR M@ORE Not immediately, If 1 can refer to
ﬁotés or: check back at home I d wet a number .
| MR BRIGGS . uoﬁ;iaering flow blockageAI believe in
some of the discussiom you indicated that some information was
available on cooling of rods, rod bundles,where there was 100

per cent blockage of a group of channels, is that right?

MR. MOORE: Yes.

-
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MR, BRIGGS: What was the mechanism for cooling of
the rods that were surrounded by the blocked channels when-
blockage was a 100 per cent?

MR MOORE: It was mainly the turbulence set up

immedi :ely downstream of the blockawe area which gave us a

disbursed f10w situation downstream of the blockage and gave
us effective heat transfer. This is indicated in the xesults
of one of the FLECHT tests. i
MR. BRIGGS: If there was a 100 per ceat blockage
?pat was the source of this turbulence? How did the steam .
g;t thtéugh the channelé?ii | |
MRbAMOOR#: Well;'it was coming from adjacené‘ %
channels just mext to it. o
 MR. BRIGGS: ﬂawfmany rods were involved iﬂ?the_
region of 100 per cent blockage?
MR. MOORE: x'ﬁ jst going to check that.
. One test with four channels and one test with 31xteem
channels; |

. f..iv,,.\, .

"~:MRQ B&IGGS When you say sixteen channels, those

were sixteen chamnels that ware adjacent to one another that

were blocked and ¢chen there were channels otitside the sixzteen
channels where flow could occur? | | o

MR. MOORE: Thatfs correct. Refening t§ Figure 339
in the WCAP 7665 it shows ihe geometry of the blockage.

MR. BRIGGS: In the FLECHT tests where you had those
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regrettable negative heat transfer coefficients, how was the
heat flow from the steam lnto the Euel rod or imto the FLEC&T
rod calculated? What was used as the basis for calpulation
of the heat flow, the negative heat £low? _

MR. MOORE: I believe the calculation was one where
you had the temperature of the cladding, the power that went
into the cladding, and it showed that there was a mlsmatch in
terms of calculating heat flcw, assuming it was coming from
the cladding to the coolant, So that the heat input to the
cladding waé just the differemce between what theutempeﬁature
went up'to, how it increasgd in tiﬂe, veréﬁé hd@ much péwer
we were putting in. - | -

MR, BRIGGS: This was a calculation then based on
the inside clad'temperature;and the rate at which it increased'
I supposégit must be the raée»at which it increased, is that
right? | o |

‘ﬁ‘MR.iQOOﬁtz Yes, knowing the power also that should
have :been tramsferred out of the rod.

MR BRIGGS°. COuld you tell us more about the
vimportance of the redistribution of the flow during the b?ow~
down9 th@ calaulations that Were made by the THINC code?
During what period of blowdown are we concerned with in thESe
@alculations? ~ o

MR. MOORE: EsSeﬁtially througﬁ\the entire peiiod-'

of blowdown we use the flow as caleulated by the SATAN code in
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developing the heat transfer at the rod surface. So we want

to know what the flow is throughout the blowdown transient.
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MR, BRIGGS: Well, what is flowing? Is it water
or steam or a mixture of the two or what is it that's
flowing during the period?

MR. MOORE: 1It's prlmarlly during most of blowdown

A mixtnre of the steam and water in the core 1tself I

would characterlze it as thato

MR, . BRIGGS: And this is coming into the top of the

_:core and going out the bottom or coming into the bottom and

going out the top? Just what is happening? .
) MR.,MOORE'; Yes° Looking at Figure 6 for the cold
leg break you“cagroee that over the prominent part of the
blowdown up to the szxteen and aﬁhalf seconds the floy ie
negative through the coreé |
T Read the scale én the right.

MR. BRIGGS: Ané so thie is downflow from ohe too
offﬁhé.obre out the’ bottor of the core?

MR.MOORE: That's correct.

MR. BRIGGS: I'm afraid most of the questions I had

to ask concerning this don t really apply because I was
_considerlng the THINC CODE»as belng ‘wseful foxr calculatlng

flow redxstribution during the reflood period also.

And you indicate that you have not done thatf ‘

MR. MOORE: I want to explain as I did earlier, I
believe, that the situation is different in the reflood case

and that we don't have a ﬁomogeneous mixture. We have
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entrained water and slip is important between the steam and
the watexr. These things gﬁuld not be appropriately modeled
in a THINC calculation. That's the difficulty.

ﬁR. BRIGGS: Co%ld you tell me what experimeﬁéal
work Westinghouse has in ﬁrqgress now or expects tozdg in the
future concerning the res%lution of the questions of thé
emergency core cooling syétem?'

!

~MR. MOORE: Yes; The areas that are on goingi

‘actively are primarily difected for resolving some of the

 uncertainties and what -is' in our opinion too conservative -

assumptions that have to be made with the interim criteria.

For example;»the5lihé4$1u§ging assumption that's madeéduring
reflood. we are undergoing ‘some tests of mix1ng of steam
and. water in pzplng confxguratlons that are sxﬁulatxng the
injection accumulator water lnto a pipe with flowing steam

in order to determlne Just what the situatlon ls, hopefully

to find that we really}don t have this line plugglng
situatlon._ Also <o determine possxble benefits due to
condensation of steam and the water is 1n3ected the cold

water 1s Lngected 1nto thé accumulators, which should

‘1mprove our reflooding situation and glve us increased flow

and therefore/the temperatures.
There are programs being discussed pow, sdme;bf_-
these on an industry-wide basis, in conjunctiorn with the

AEC, larger scale tests now directed toward quantifying what,
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if any, accumulator bypass we might get during blowdéwni
We have to make this extreme assumption that all -

the wateiﬂﬁs lost during Blowdown physically. Physically

“Ehis” just doesn't seem to be the case for the geometry of a

and 80 we are consxderlng running some falrly 1arge—

scale downcomer 51mulation tests to determine to what

extent, if any, there is bypass. These are some examples of

‘the kind of work that's be;ng conszdered at this point,

,maxnly directed toward 1mproving;the interim model anq
reducing what we consider assumptions that are too eitreme.’
MR. BRIGGS: In the question that was asked by the
Board prevxously concérnlnq the entrainment of accumulator
water in steam in the unbroken loops and carrvover of that
entralnment into the broken loop and out the 1oop,you -
indicéted that you thought the steam would be condensed and
that the changes in direcﬁion and velocity would také the
entralnment out of the steam, if it were present, Héw much

_»«,

of the steam would be condensed depends in a large measure

on the ratio of the amount of steam that s produced to the

amount of accumnlator water that 8 being 1njected In

,,,,,

other wordso the steam would be condensed at a temperature

like 280 degrees, I suppose, and the accumulator water
comes in at 110 degrees, I suppose, and the accumulator
water comes in at 110 degrées and the steam that's being »

condensed is superheated to about 500 degrees, what is the
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ratlo of pounds of accumulator water being injected per
second to pounds of steam that s being produced per second in

the reactor core? What fréction of the accumulator water is

“evaporated, ln other words, during the final periods of

'n

'.aocumulator injection thls would be?

-4 :

-,HoMR. MOORE: I don't have those specific numbers
here. The accumulator water mass 1s much larger than the

steam mass. It‘'s not a question of -- there is not enough -

'steam to evaporate the accumulator water. I don't have the

exact‘ratios, I cen get those.

MR. BRIGGS: No° The question was just the reverse
of that. .Is there enough accumulator water to condense the
steam?. 4 |
. ;;, MOORE ¢ No,inot entirely.

MR. BRIGGS: Woﬁld it condense a large fraction of
the steam, do you suppose§ ’ |
';s{;_x,z.c. MOORE: . rwduia think so, but this is a

function of the kind ofnixinq you get, the effectiveness of

"mixing up the water thh the steam, and that is part of.

Cor

ithese sﬁeam-Water tests are dlzected toward

MR. BRIGGS: Are these steam water tests bexng

conducted now or are they planned for the~futmre?

MR. MOORE: Test assemblies are being built.
Actual tests have not been run yet,

'MR. BRIGGS: 1Is the test apparatus a model of a
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reactor configuration?
- MR, MOORE: It“s a model of the piping conflgura- .

tion; associated with accumulator 1n3ection and reactant

“‘cooler loop.

~_ MR. BRIGGS: Does it include reactor vessel with“

D S

oore baf:el_and}that sort of arrangement?

MR.MOORE: No.

MR. BRIGGS: Wﬁat scale is the equipment? ;s,it
very small or is it Indign Point 2-scaled? |

MR.MOORE: No, no. It's smaller than that. I .
believe the piping, maxiﬁhm piping is something like'eight to
ten inches in diameter.

éﬁk.mBRIGGSa About elght to ten-inch p1ping’

MR. MOORE: nght.

MR. BRIGGS: And the Indlan Point 2 piping is what

size?’

MR. MOORE: Twehty—nine inches.

yg. BR;GGé;' éo it @ouia-be“bneééhird to ooe—fourth
scale ﬁhenéf; f~~éi=;{:'j' | |

Mﬁé &60ﬁE?. Appkoximately, yes,.

1 M§i §hféGé;3 wyou ‘have any schedule of completing

that work? Can you give us some idea of when one could

expect it to be completed, whether it would be'p§‘tﬁe énd of

the year or next summer or a year from now?

MR, MOORE: No. As schedules go, and as Mr. Jensch
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has warned us in the past on schedules, it's sometime next

summer , middle of next yeér,

1:} MR BRIGGS: Do you have in process any moféltestsv

on flow*blockage?

g 'w}¢ “MR. MOORE: Not on flow blockage, no, sir.”@

MR._BRIGGSﬁ* Do you consider that the tests that
have been run to date provide satisfactory 1ndicatlon of what |
can be expected during flow blockage and what blockage can
be expected, is that right?

MR MOORE' Yespsthat's_correcﬁ.. . -?';;; ’

;' . MR, BRIGGS- In readlng the July 13¢h document I

believe it indicates that there is water in the vessel at the

end of blowdown. It says that all of the water 1n3ected by

the accumulators is expelled‘durlnq blowdown. But I have the

impression that there remaihé water in the vessel in the
annulus betwgen the core barrel and the ﬁessel wall. Is it
correct or is there no water in the vessel at the end of

blowdown?
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MR. MOORE: Né,.there is essentially no water in

~

the vessel at the end of Blowdown. The SATAN code temés to
vpredict that almost all the watexr is discharged, plus. we throw
*away the accumulator water. I think we indicated last week

5 -‘a

there were a few cubic feet of water that when you get all ‘

» ﬁhrough aud threw the acuumulator water away at the end of

blowdown you had a few cubic feet im the bottom of the vessel
where the bottom holds a 1000 cubic feet. That's why;l,say
it 's essentially ne water. ’ | |
MR, BRIGGS: In the figure on the August testimony,
zafter the accumulators h&ve been emptied there is a steady
'core reflood rate ahown.: Is that the reflood rate that § pro-
vided by the injection systems? |
MR. MOORE: Let me explain., At the end of aécuMﬁlae
éor.injécgibn we have the downcomer not quite filled ﬁith
water. There was confusion in earlier testimony on that, but
I can confiéﬁ ve have a, downc@mer not quite filled with water
amd we aze fl@@ding im@o tne hottom.oﬁ the core at ﬁhis rela»

ﬁxely low floodiag rate and evapora&ing steam of ‘water to

‘ steam and emtrainimg w&ter. The pumping systems are pumping

ia, of course, during thﬂs time, and they are effectively ,
keeping up with the evap@ration and entrannment rate within
the core itself. And a little bilt extra. So the accumulator
height or downcomer hefight, excmse @e, is increasing very

slightly during this time as the water from the pumps is méking
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ﬂ.i up.
R MR. BRIGGS: Then according to your calculations let’S'

3 say the only water that's lost from the system during the

. ¥ Areﬂood """;eriod is the water that is injected into the bmken

‘5 || Yoop. == WhentI guess that would be all, because az I understand

6 | it, the emtraioment that's in steam that leaves the core is

7 evaporated and the steam is superheated in the steam generator,

8 so that the only water that would be lost from the system

9 || would be that thats injected into the broken leg during the

. 30«“*reflood portiom, is that right9 N f~ ’

11. | MR. MOORE: That' s correct, ~ .
12 : MR° BRIGGS: And the slow reflood rate, the steady
‘ i | rate that's indicaﬂ:ed there» that'’s accomplished ﬂuring the

4 injection system° What is the total flow of water provided
i5 | by the injectiom system?
L | I - MR  MOORE: cIe's down to 360 pounds a second.

17 MR BRIGGS I believe the information that's been

18 provided by the Staff it's imdicated that there ﬂs full £low
as. of the 1njection system in 25 seeondg and- in i@formati@m that s
20 provided by the Applicantg the full flow occurs 3& secomds after
21.% the time i@ whﬂch the need for water injection is indicated
22 | Could you snd possibly Mr. Novak reso@ve the dﬂscrepancy;.if

o .

24 MR. MOORE: Yes. I think that has beem resolved in

my numbers are correct?

testimony either maybe both by the Staff and our Staff. Is the
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' y
34 second number was a mistake in the safety analysis'report'
in that the starting time of the diesels was mot correcte Ic

was not' the design value9 and that made the difference of ¢

i bélieve, between 25 and 34.
‘MR‘ BRIGGS: The numbers that have been used im
your calculations of the refloodlmg, you have used the 25«
second delay9 is that right?
- MR. MOORE: That's correct.
MR, BRIGGS: And the Staff uses 25~séc§nd delayf

MRgﬂNOVAK: Well; we reviewed the analysis baéed on

:°'MR§“B§ié§S: Now what is the delay time in starting
the diesels? f e .

| MR, NOVAK: Ten seé@n@sA§§ thé maximuem assuméd
delay time.:

. MR BRIGGS And the Wéstimghouse numbers 34 seconds
you had used same differemt time for --

, MR MD@RE,‘ Yes, 19 I helieve, ia the FSAR.

',MR BREGGS Nineteen seconds is incredib1e° ‘

MR. NOVAK: Perhaps Mr. Kniel might want to respond

. to that.

CHAIRMAN JENSCH: That would be helpful, I thimk
MR. KNIEL: I am refreshing my memory. I did the

work on answering this particular questiocn.

P
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I did discuss it with the Division of Reactor

Standards people who have data on startlng times for: diesels,
ad they informed me that ten seconds was a reasonably 1ong
starting time for a diesel generator. So that the ten-second
number that 8 used, normally used by Wescinghouse9 and as
used in the Staff analysis leading to the 25=second deiay for
full flow, is consistent with the experience that 8 been had
with ?iesels that have operated.

- I get the impression that the 19-second number came

in as sort of a total kind of t aximum kind of time that you -

if it didn’t start in 20 seconds it didn't start, period ~ So
that that's how the l9~second numbex crept in there, I thimk
But that s Just speculation on my part.

I kﬂ@w that there was a criteria that Westinghouse
established that if it didn 't start im 20 seconds, that was a
failed diesel, so on &he assumed simgle failure that that
meant that the diesel had to start im 19 seconds. l

- So that is how tﬁe 19=secon& number. go& in there. I

repeat tha& om &he basis of:the information that the Staff ‘has

long period, comservative, for. starting period°
R MR. BRIGGS: In calculation of the peaﬁ'cia&léémperaa
ture, ther the draw down of temperature during the double»énded

pipe rupture, how many diesels are Teguired to operate to give
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the reflood flow that's used?

MR; MOORE: One diesel.

MR. BRIGGS: One diesel. Ome diesel out of how many?

MR. MOORE: One out of two diesels. Three, excuse me.
One out of three diesels. | -

_:MR,_ﬁkiGGS"' .One. diesel out of three diesels? -

MR; MbORE: I°d have to check that. I am speaking
from memory. There is a definition of minimum safeguards. It's
assumed, assuming various combimations for variougs failures.

We have. taken or we - do this analysis with a minimum flow on
that basis.

MR, ﬁRﬁGGéz ;! Aﬁd'§@u could give us reference to a
potne -- |
. MR. MOORE: Yes, it's in the FSAR. /

MR. BRIGGS: =;thére that is in the FSAR? Fine.
| Would it be possible for the Staff to imdicate to us
what tésts are now in progress by the AEC Laboratorties to
resolve the questions of the ememgemcy core cooli@g system and
Jhat kind @f progress is being made, what kind of achedule is

beimg used for these testsf‘ I realize that y@u pf@vzded us
withka document that tells éhat ‘the. water reactor safety program
is9 but we learned the other day that part of that safety pr0°
gram which had ¢o do with flow redistribution was not funded

and no indication that there was a plam to fumnd it. So the.

Board would like to have some informaticn on the important
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tests ﬁhaé.are in progress now and/or are planned.aﬁd wha;'
the schedule is and what the status is on the imporﬁént tésts.

CHATIRMAN JENSCH' If we could also get enumeration
of those tests which were planned and may be started amd have

been stopped in the last year or two related to water safety

_ reactors, p&xticularly the ECCS and any other problems related

o reactor safety.

'MR BRIGGS: For instance, there was some'discassibn

“the other day about whether the problems are resolved, are -im

hand or we don't know much about the answers. And one_f .
example that one might take is the flow blockage problem.
'Is there a program within the AEC im which further information

is being developed on flow blockage in pile and out of pile,

. or does the AEC concur with Mr. Moore s estimate that, well

Xastinghouse, 1let’s say, has no program for lnvestigating

flow blockage and presumably considers this to be well i@ hand,

or that there are programs to make i& well in hand? :
CHAZRMAN JENSCH~ The Board W111 -glve fmrther consid-

eration to further statements of concem9 but at this time we

‘will take a fifteen minute recess and at . this tims we will

.\
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CHAIRMAN JENSCH: Please come to order.;

MR. MOORE: Mr. Chalrman, could I refer. to the
diesels, page 6.2-37 of the FSAR? It indicates that two out
of three dlesel generators are requlred for mlnimum safe-'

MR.YBRIGés. Could someone tell us what these are?

MR. KARMAN : I will get to that later, IAqust 1eft

MR. BRIGGS: ﬁr. Moore was worried.

MR. RARMAN: I don't blame hlm.

"MR. BRIGGS: Concernlng requests for informataon on
the safety program, the information provided by the Comm1551on
could also there be 1ncluded in that 1nformatlon an estimate

of what fraction of the Comm1531on s safety program funds

| A guestion to Mr; Novak. I believe the Staffo
testlmony indicates that -~ let's say that the 31tuatlon of
a double ended pipe rupture for Indian Point 2 had been

calculated by use ofoELAP 3 and THETA—IB about a year. ago,

that some calculations had been made comparxng the SATAN CODE
and the other codes used with RELAP 3 for a Turkey Point
reactor. It is inferred from that that if one were t recall
Indian Point 2 by use of he RELAP code and the THETA code,

that one would come out wmth a temperature that is lower than
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has been calculated by Westinghouse for the peak clad
temperature.

Is the Turkey Point plant so like the Indlan Poxnt

T2 planﬁ that there is Just no question that the comparlson

F \'

?iwould result in a lower temperature calculated by use of the

Comm1581on ] codes than the temperature of the peak clad
temperature than by the use of the Westinghouse codes?u

'MR. NOVAK: 1Im ﬁy estimation, yes. The dlffe?ence
that we had observed in compar1ng the Westinghouse codes
versus the ‘AEC codes, I think the primary dlfference that we

have observed is the BLODWIN Code. Here we are comparlng ‘the

SATAN to the Westinghouse code Versus . the RELAP code, whlch

is the AEC code. The general observation one makes when '
comparing this is that the RELAP code does predict hlgher
core flows dur;ng blowdown.f I thlnk this is the general
characterlstmc we had observed. I would suspect that thls
characteristzc of higher flow during the blowdown would
carry o;ér between Turkey Point 3 and Indian Point 2 " The .
westxnghouse analysis 1s similar in terms of the number of
modes that they use foz Turkey versus Indian Point 2

}

The RELAP work that we would have done on Indian“

Point 2 would have been a similar description than what we.

did for Turkey. In thinking of this problem, I can't .
suggest a way where we woul&,éxpect a slip of peak clad

temperatures.




NWn3

10

i1
12

13

15
16
17
i8
19
20

21
23

25

" interim policy statement was being formulated, or was, the

comparison made after the 1nter1m policy statement was 1ssued?
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MR. BRIGGS: Has the Commission's compcrison'bcén
limited to the Turkey Point reactor since the ince:im
criteria were adopted, or have there been.other compariéons

|
made?

MR. NOVAK: ﬁiéh reséect to Westinghouse plcns?.

MR. BRIGGS: Yes. ; - .

MR. NOVAK: Since the establishment of the{igﬁerim
policy statement, I would say the only analysis bhas beén the
Turkey Pcint analysis. |

‘MR, BRIGGS: Was this made during the time that the

MR.NOVAK: It was made as near as possible; and
we could make, in accordance thh the interim policy state-

ment, using the RELAP code. What I am saying, we were

Point plant which then has about, as close as we can, -
similar rxestrictions on the analytxcal techniques.

MR BRIGGS.‘ I believe in the crcss-examlnation
there were questx@ns asked about what would happen if the
containment pressure in thg Indlan Po&nt 2 containment were
lcwcg[than”is used in the calculation. I don't believe
ycu gavé a clear answer as to wﬁethex thié WOuid iikely
result in higher temperature or lower:tempe;ature. Is it

not poséible to state whether the température would be, the
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peak clad temperature would be higher or lower in ﬁhe event

that the containment pressure were lower? Have no calcu~

latlons been ‘done by the Commission Staff on any plans to

evaluate thls?

MR NOVAK s Nothing specifically, I don t know of

any that were done By the Staff, I think, in our generic

review, in our review as a Task Force, we did have

ésensitlvity studies with pressure that one could use for the

blowdown portion of the acc;dent I'm not sure whether we
had specific sensitivity studies at that time for the”
reflood portion. There is, in effect -- the effect, of
course, during blowdown, is to lengthen the time to reach
the blowdown° This, then, if you follow the 1nter1m policy

statement, requlres a greater portion of the accumulator

'water that must be fairly discharged on the floor. It also

permits one to start the adiabatic heatwuﬂ portion sllghtly
further on angd probably doesn t have a smgnlflcant effect.
It would be a part of the analysis, I am tryxng to put the
pleces together. _

As I 1ook at the break spectrum; we get a
eeneltav1ty to how important it is for the amount of water

that is discharged from the accumulators, arbitrarlly

_dlscharged. As we note in the sensitivity study, there are

smaller breaks and we arbiﬁrarily discharge greater amounts

of the accumulator water but the net effect on the accident
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is that the peak clad temperature is left as a function of
break size. So around the,centainment pressures we are

analyziné?foday, it is not' that sensitive. I think one has

MR. BRIGGS: Has Westinghousamade any calculations
on the effect of the containment pressure and the peak cled

temperature?
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MR. MOORE: fes. I have the fiqure here for at
least the effect durin& blowdown. If you had a 2 p.s.i.

lower pressure to deflne the end of blowdown -- 1n other

;wordq, you have extended the blowdown. That is worth ten to

f) twenty degrees Fahrenheitlpeak temperature. 2 p.sfi;Ais a

§

larger difference in pressure.

MR. BRIGGS: Does it raise the temperature or lower
the temperature?
MR. MOORE: Excuse me. Raise the temperature.

MR, BRIGGS: So that was 10 to 20 degrees Fahrenheit

-increase in temperature? )

MR. MOORE: Yes, for 2 P:S.1., which is allargé
percentage of difference in pressure. |

CHAIRMAN JENSCH: If I understand that answer, did
you say if the containment pressure ig lower by 2 p.s.i.

that you get an increase in clad temperature of 10 to 20

-[degrges‘Fahrenheit?"

‘MR, MOORE: Yes; in defininq the end of blowdoWn;'
Remember, we take 90 per cent of the pressure rise which
in Indian Polnt Qould be pressure at the end of blcwdown of
50.3 p.s.i. a; to define end of blowﬁown.> That is the poiht

r’

that stops ‘any further accumulatox bypass. If that pressure
were 48.3, which is another 5 per cent or so, i“gueés;' )
reduction in pressure, which is laxrge, that woulg only be

worth 10 to 20 degrees increase in peak clad temperature.
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CHAIRMAN JENSCH: Thank you.
MR. BRIGGS: There was some discussion of. the '
experxmental conflrmation of the THETA-1B Code. The~op1nion

was‘offered that one could run no experiments to give~"'l

‘ c&ﬁfifﬁeﬁion of that codé.' Is that really right, tnat 1t is

not possible to use electrically heated rods and things 11ke

that to give an experlmental verification of the temperature

~.rise that wauld occur?

MR, NOVARK: I ﬁhink when Mr. Lawler resnondedfto'
that questlon, he was trying to respond to the truest sense,

that the THETA—I Code is the code used to analyze a slngle

| fuel rod. He pointed out that in his judgment it would be

impossible to perform an experlment of a smnglc fuel rod
since you would ‘not have ; erltieal mass. I think the
answer is, yes, you can eetablzsh many experimental prograﬁs
which can be used to confirﬁ the heat transfer that you are
calculating using in the THETA—I Code, sxngle—rod experl—
ments. They would he ideal. I'm sure in a general sense
this confirmation has been done° »

MR, BRIGGS.' It might be that the question that
had been askedvﬁas ablittle more along the line, I suppose,
is thefe an experiment that you can run in which yeg have>
blowdown and then reflooding occurs, and you fina11§ gét a

temperature of an electriéélly heated rod, and you have -

pPreviousiy calculated that temperature for this integraluv
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exberiment, if you wish‘_a Is it ﬁot possible to get expegi—
mental confirmation of.éhe whole series of calculatiodéhin'L”'
this way? | B

"MR. NOVAK: Cértainly one of the highlightHEXPetiv

Lments are additional seml-scale experlments, what we refer to

as loop one. Previous sem1~scale experiments have not gone
deeply into the heat transfer. The simulated core was a
nine-inchflong core. The entrance effects really do not
permit one to take credi% for the heat transfer. This'ﬁaé
noted. The plan loop oné and a half tests now will havé é

five-fcot core, Certainiy from that kind of experimeﬁt that

-has a blowdbwn and whlch has a reflood portion, will permlt

you to make a best estlmate calculation. So you w111 have

a 'test of the THETA Code and all blow&own codes, in fact.
Thls is the purpose of that experlment.
Here we are getting our best opportunity to go in

and check it during blowdown.
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i : MR. BRIGGS: I assume that you will tell‘about the

2 status of those tests in the information that you provide

3 later. Do you have amy informatiom now on the status on the
. ) 4 || tests?

50 : MR, NOVAK: There are discussions that are‘uﬁéeéway

Y éﬂ_today éh&t c=

-7 | MR, MOORE: Témorrow,

8 ~ MR. NOVAK: T@mprrow9 yes, between the Idaho ﬁuélear
9 péople and the AEC peopie, the Regulatory Staff, teo xéSblve
1o ., gp@@ents&p@ ?hgﬁp?@?@seé tests. The equipment ié in #@ﬁa§

11 - struction aﬁd in fabrication@ The discussions now pertaih tb
12 lpreanalysis of the tests, the kinds of experimeﬁtévthat:could
. 13 be pez'fc:ot'med9 and in what order. Hopefuny some of thése

14 ;tests will be undertaken before the end of the year.

55 R | MR. BRIGGS: Mr, Trosten, your schedule for test

16 operation cf the Indian Point 2 Plant shows operaclon at 90

17 per cent of pawer level. We have talked primarily about 50

18 per cent of pawer level. Our full power, that is. I shnuld

i9 | _remember the motion better,fI suppose, but what is the relatlome
20 vship of the 90 per cent pawef of permissxon to run tests at

21 50 per cent pawer9 f J

22 i o MR. TROSTEN: The chart is depicted in Figure 1 of

23 our testimomy, Mr. Briggs, primarily for the purﬁbsé of show-
ing the full sequence of activities. Because cexrtain aspécts

of the testimony are best understood by referemce to that
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chart -- however, the motion before the Board at the presehtA

time deals juet with testing at up to the 50 per cent'level'

uand therefore, for purposes of comsidering activities as would

be authorized 1f the motion were to be granted in full, one

should just lock on Figure 1 up to the end of the line-depicted
by point C; The otherxr pérts of the chart, categoriéstD and E;
would be the subject of a subsequemt motion we would expect

for authorlzati@n to operate at 90 per cent of full power and

”éthereafter full power °perati°n° o

MR BRIGGS: Mr. Moore has given us some informatien
about the maximum clad temperature that would cccur for 50 per
cent power. I wonder if it would be possible to think‘some
more about &hat9 and to indicate as well as one can;, how badly
the emergency core cooling system might function. That is how
long it might be delayed in functioming, and that sort of'
thing, without the maximum clad temyerature exceedlmg 2300
degrees. I don’t know haw seriously the performamce could be
decreased without exceeding that témperature. I thimk it_
would be useful t@ the'Boardvt@ have the informétion,_‘

| MR;yﬁbééﬁz uéxcus§vme. This is at 50 pex cént @owéi?
© WR. BRIGGS: Yes. |

There is one, I think, fimal question &hat I have to
ask that had been asked a few days ago. To what extemt has it
been possible teo test the emergency core cooling system im

the Indian Point 2 Plant to demonstrate that the components

P
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will functién at the times and in the sequence required?
MR. TROSTEN: Mr, Presteie will respond to your

questiéne n

o MR. PRESTELE: The prenstartup test program for the
emergency core cooling system9 Mr. Briggs, was comprised @f a
number of,elements. First of all, it s determination that the
various comp@nents, pumpse , valves, and so on, would function
1n the manner prescribed by design. I think to your question,
the answer is that an overcall ilntegrated test of this system
has been performed which has allowed us to achieve a degree of
confidence that not only will these components function as‘they
are designed to functionm, b&t that they.will come into play

in sequence prescribed by design at a time specified by design,
This has been dome starting with a simulated loss of pcwer

situation and a manual fast insertxon signal. All of the

_results in the time required by design specifica&ion have bPen

observed to cccur,
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MR; BRIGGS: Wﬁét is this manual fast inSertién_,'
signal? | |
| .MRO PRESTELE: ‘Ifm sorry. Manual safety iﬁjection
signal?
' MR. BRIGGS: Mﬁnual safety injection sxgnal, hcw
éoes one accomplish this? |

MR. PRESTELE: . There are, of coursé;"a humﬁeriof

“parameters which, when senseda wxll cause an automatic safety

Lnjectiona In some 1nstances it requires a coﬁblnatlon of
events. For example, a combination of low level in the :
pressurizer, léw‘pwessure in the pressurizer will cause an

auvtomatic safety 1n3ectiano In addltaon to that, ln addln

~tion to theue various automatic means of achieving safety

Jthis can also be done manually by simply actuatlng

.‘vj 13

“a switch which has the same effect as any of these automatxc

actions which will result.

MR, BRIGGS: Was any consxderatxon given as goxng
éo far as to‘blawmcwn system in some way to cause these
actlons to occur? ' f.A . -

W m,passmmo W, it was not. |
“ :MRQ BRIGGSof Wbuld such a test be possxble?
5 MR. PRESTELEv I suspeet that xt would be poésmble.
I believe that it’s not necessary, h@wever, 1n’order to
demonstrate the satisfactory operation of the system. The

overall integrated response of the system has been determined
L@
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up to and including the opezation of the c¢circuit breaker, the |
electrical circuit bzeakerso whxch would bring into operatxon
spec;fzcally the standard injectian pumps, heat removal pumps
and so on. o
h : MR. BRIGGS: The - pumps didn’t actually operate and
pump water into the system? |

MRQ PRESTELE: The punps had been operated as part
of performance tests of the pumps in their respect;ve systems°

In the matter of: detezmlning overall response of '

ﬁhe safeﬁy 1n3ecﬁion system'We did not operate the pumps but

" rather dbserved the full sequence of eveats which are supposed

‘to occur up to and 1ncludlng the opexatxom of the breakers

asscciated with those pumps But we did not actually run the
pumps as pazﬁ of the 1ntegrated test°
MR, BRIGGS You didn't see the valves apenéd and
that soxt of thing, is that it¢?
’ Mﬁ} PRESTELE° yes, we saw the valves opened.
RS MR. BRIGGSs Bnt the gumps wexe not opexatxng? §

MR,,PRESTELEg Thb pumps did not opsxateﬁ hat s

S gt

R

c‘wrécte "‘ ML ‘, R .\1 é'\'
' MR, BRIGGS When you say y@u think it mmght b@ .

' possihle to’ blaw down the system to conduct 2 test could you

suggest heow that might be d@ne?
MR, PRESTELE: I Souldn’t offhand, Mr. Briggs. My

xecollectxon of this subject in the discussion stage, hawevar,
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;}confidence regardnng the opexabality of all aspects ‘of the
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was that there were disadvantages and uncertainties that would

arise as a r esult of a full scale test of this nature, and in

safety lnjectlcm system, Just s;mply made it in your Judgment
unnecessary to go to that’ extent°

MR, BRIGGS: Can you tell me what some of thg‘dis~
advantages weze? | | i

MR. PRESTELE: I can’t recall, Mr. Briggs. This
gees baek some tlme in our dxseussxons, I think mMr. céﬁill,
mlght want to xespond to thato o

MR CAHILL: I don‘t recall them, Mr. BrlggSp hut
I can Lmﬁgmne some of them ndwa The blowdown would, of
necessztyg be very slow because it would have to go tﬁéoﬁ&h
existing pxping and not desmgned far a tremendous and rapxd
blowdown sxmulatlng an accident, and of course we would nct

get the simulatian of. the ho& water spllling in containment,

rise & _Jccntalnment pressure signal, so 1t
would still be a éimulated test, and not xepmoducing smmul«
taneously each of the effects of a ioss of eoolant accident.
| MR, BRIGQS«l s&yun tested the components 1nd1viduall#
and you have tested the congrol systems and ¢the activat;an of
motor starters and things like that in the simulated test ‘that
you have done? ‘

L3

MR. PRESTELEs Yes, sir.
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DR. GEYER: I would like to address a questlon to
the staff or the Appllcant or both° It is can the staff or
Applicant provzde a complete energy balance includlng changes
‘ in/energy sto&age@ temperature and pressures for the hot
channel” o& bundle for a few selected time increments during
the cxltzcal phase of xefleoding? “
MR, MOORE: Do IAunderstand a complete enexgyvbéianéé;
' ‘DR.”GEYER: FoOI éither a hot channel or thg;hat"
ﬁﬁndle,' : T | ' .. .
. flMéé-MO&RE» COuld you elaborate on that? Ybu are
talking about the energy in the coolant and coming out of the
fuel or what nowa i ﬁ%f s | | : ?

‘ DRQ,GEYER Wella water is comzng into the bottom

- -z.

of thxs channelg steam and water mxxture goxng out of the top. .

Some heat is ceming in, a lot of heat is going out. BHeat iq
being generated by aecay ef products. Heat is being released
from storage in the redse SO xf you lo@k at this channel there
is heat comimg‘ihtg iﬁ dnd going out of it in a variety of ways
and - some is being stared or taken from storageg and what Iam
asking far ig'a balanee’ of ?11 these energles, | )

/ ﬁka MOGRE..<Aﬁ certain times during transient? ﬁ;

DR, GEYER

a0

At certain times during reflood transient.
MR. MOORE: During reflood.
‘DR, GEYER: Dmring reflood,

MR, MOORE: Yes. I can‘t do that right now. hat's
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a2 lot of information.
DR, GEYER: could you please provide it at your
convenience. {tﬁ'“'

MR, MOORE: Yes.

DR, GEYER

o0

what concludes the present experssién of
'concern, at least by the Board, respecting emergency core |
coolxng'systemsa

In reference to any possible further recross='“
examlnatlon by the Intervenor Citizen® 'S committee for the
TProtectlwn of the Envmronmant, the poard will be availgble ;
for any erél deposition thét the citizen's Committee ﬁighéf
desire to undertake, and; that would be held in washlngtone
D. Co We feel that suchfa locatlon for interrcgatomes would
not lessen the direction by the C@mmiSSLon that the hearlng
be held in the vicxnxty of the reactor, sxnaathls is a deposx=
tien only whlch wéuld thereafter need to be presenﬁed in open

public hearlngg whxch would reconvene in the vicinity of the

reactox anffhere at the Spwxngvale mn in partxcular.‘

’ | , Bﬁt we w;ll request the nttarney far the Applxcant
that respect and whether as an alternatxve to the deposltlon
whether intexregatories could be prepared and submatted for
answer, and likewise presentation is desared by the Cxtxzen 8
committee at a subsequent hearing session of this prcceedlng,

The Board will be available to receive that




02Bt6

10
11
12
13

14

15

i6

17

18

19
20
21
22
23
24

25

4146
informtion late} tomoxry ow éftexnoon at the Germantown' offic'e

of the Atom.c Energy cOmm:.ssmn and we m.ll make plans for

Friday’® 5 depos:.txonp if ane is required, and it would be ‘sug-

‘gested that it be held in the small annex hearing room

'adjacent to the pubh.c proceedmgs branch under the offz.ce of

the secretary of the Atoxm.c Energy cozmn.xssion which is on the’
f:l.rst floor of thd Atemie Mergy Commission Office at 1'717
a street, Washington,, Do co :

will that be agreeable?

MR. TROSTEN: Ve, Mr. chairman, = A[ | o

I have two poi,nts that I would like to ask the Boazd
about. Fxrstg I would lz.ke to ask the Beard to rule that in
the event the citizen’s COmmtte does not wish to folla;v the
deposition reute that may be directed to submit any wr.u:ten
mte‘zrcgatories on Friday.

Applicant is pref&aéed té respond to any wriﬁten

interrogatorms within one weeky this being an alternatlve

or:!.gmally suggestec‘l by. the Board, wh:.ch is entiz'ely satls== :
factory to the App]r.léanﬁ'_ :.f the deposz,tion mecham.sm does no
prmre to be satz.sfactm‘yo | ; ,

o CMMN JENSCH° | I Just woﬁd@ﬁ: how realistic a
statement of interzogatorxes by Friday is, x.f the technmal
assistant for the citiszen’ s Committee is not going tc ‘.?oe
available till Friday, whether mnday might not be a more

malistic date, that they coum have worked on it over the
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weekend if ﬁecessaryo : | .
mi, TROSTEN: Well,, I suppose between Friday_:’éﬁé
Monday is'nbtfa tremendous éifferen@e° The only point I‘wduld'

makee thougha ‘Me . Chairman is this, I hve offered to Mr,

HRoisman Ln my teleph@ne conversat;on with him teday the: typ;ng

servicea of actually getﬁlng the typlng done of things that had
to be typed, and I really d@n“t see any reascn why he c@nqt
have his interrogatories by.Friday} and I don’t think he éées
any reason actually. so I'would say that priday, if you are
asking the question whether Frxday is reasonable in terms of y
what the citizen s Committes ls able to do, I would say yes,

it is entxrely reascnable, and I don't : thank 1nconsistent Wlth

what Mr. Ro&sman saxdo

'5?c3ﬂ$kmam JENSCH: Well, I appreciate your statements

I think iAf 1t depends ‘upon a8 technieal assistant maybe mreil

Raisman is unable to- express a positian in that regard, as %
matter of courtesy to. the cmtxzen 8 Committee, and the recoanla_
tion that his: techn;cal a59¢stant 1s in one locatlom and Mra
Roxsman xn anothere that maybe Monday 18 a hetter date.

| MR TRQSTEN The @ther paiﬁt z*wanted to ask aboute
Mre Cha@rman@ is whethex the cnaar would rule that we could
have the answers to the interregat@xlesg if that is the route
chosen, or:the depositien ox p@rtlons thexreof, lf thaﬁ is the
mechanism wsed, entered into evidanee by stlpulatlon of the .

paktties xather than necessarily through the mechanism of an
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offer at the public hearing.

CHA IRMAN JENSC&& Well, let’s see what thelmechanism

- is and what the suggestién is from the other partyﬁbefOre we

make any ruling in that regard.
| MR. TROSTEN: Yes.

CHA IRMAN JENSCﬁ° There is one other mattesro The

- poard would request the Applicant to procure, if possxble, in

the absence of the attorney for the state of New vork agency
which is appearuzg in this proceedmg, a copy of the 196'7
arder by the New ?urk agenay that has to do with water quallty
;standaras ahnd then the order adopted in 1969 which I under-
stand has been described as upgrading those 1967 criter1a°i
And if the factors warranting that upgrading could be 1nd1catec
whether they were derived from a publl@ hearing or some con~-
sideration that may not be reflected in the 1269 order itself,
and fznﬁllyo as a thxrd Ltem, if it is available as a publxc
document the response by the Environmental Protection Agencyo
which was received by the m@w yurk, I believe, Department of .
cbnservatzan, emﬁher 1n oatdher or November of. 1971,

"' ge. that

fht be available dlrectly from the
En§zr@nmenta1 Protection Agency, whlch I believe makes publlc
all of its releases on cansidexatiéhs of water quality
standards.

MR, TROSTEN: Yes. We will endeavor to consult with

the Mew York State representatives to furnish this informaticn
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to the poard.

CHAIRMAN JENSCH: Thank you.
Is there any other matter that we could consider
before we recess?

fhe staff I believe has a matter.
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MRo KARMAN: Mr. Chaifman, I placed on your desk
and the desk of the other Board members and the other parties
an updating of the index of relevant correspondence to this
hearing which was submitted as a joint exhibit between the
Applicant and the Staff when the hearing first commenéedfiast
December. And almost a year has g@me by and we naturally
felt that it was necessary to update this index with corres-
pondence attached to it.

CHAIRMAN JENSCH: Do you plan to do this every year
as we go along?

(Discussion off the record.)

MR. KARMAN: I offer this as an updated supplement
£6 that joint exhibit. |

CﬁAIRMAN JENSGH: Is there any objection?

MR. TROSTEN: No objectionq

MR. MACBE@H: ﬁo objection.

CHAIRMAN JENSCH: Hesring no objection that supple-

mént can be as am addition to the joinmt exhibit identified by

Staff coumsel?

Is there any othé%imattef that we can contribute
before we recess? | |

MR, fﬁQSfEN: Yés, Mr. Chaizman. I would like to
ask 1f we could také.just a five-minute mcess so that Staff
counsel and Staff witnesses could look over certain proposed

transcript corrections for the hearing session for yesterday.
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‘Lcoking them over, Mr. Chalrman, looking over the -
transcript; we observed a considerable number of errors im the
transcript which we feel it would be useful to have corrected
immediately. We have discussed this with the reporter and he
is_prepﬁrea to make these correctioms immediately. I thought
we could justiagree-to:that and it could be dome if ﬁe ébuld
take a five-minute réceés, '

CHAIRMAN JENSCH: We won’t be in formal recess, but
if you will talk with him about it we will be at ease.

We can go on;thé fecord at least to say that we have
no further questions of Mr. Moore, amd ﬁhank you. You are
temporarily excused, subject to call for further gxamimatian;

MR. MOORE: Thank you. -

MR. TROSTEN: Mr. Chairman, may I makg'two obsexva- :
tions while Mr. Novak is lookinmg at the transcript?

CHATRMAN JENSCH: Yes.

MR. TROSTEN: First, I would just like to mote that
Applicamt intends to file a writtenr motion as soom as practical
after this recess to close the wecord on the radiological
safety hearing, subject to certain matters remaining opem.

I refex particulérly to the recelpt of further evid-
ence in comnection with interr@gaﬁories.or depositiomé that
presumably such certain additional information dealing with the
firve situation. I make the point merely that we intended to

file a written motion which will set forth the particular items
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that Appiicant-wduld consider would be accepted frbm the
general safety C@mp@sing the record on the ﬁadiological
issues. | | | |
CHAIRMAN JENSCH: Yes. And in comnectfion with that
will you teii us what the purpose of the motion is°? I don't
quite understand separating the subject matters so precisely.
IE something should come up by December, for imstance; that
you had another fire, which we hope you do not, but which
would affect safety, is it your th@ught that the order entered
terminating inquizry on radiological matters, that it couldn’t

be reopened? The Board certainly wouldn't comstrue tik. They

‘will take up the radiological safety matter ét any ti@e as

lomg as this proceeding is‘pemdi@g.

MR, TROSTENO Yes.

GHAIRMAN 'ENSCH° ‘And I don’t understamd the advant-
age that you are seeking to gain by the motion. I think it's
at least an endeavor, and I thimk you can draw a chart with
the angles amd'so forth that would work out very well, but as
a practical matter if somethimg comes up om safety, this
Board is going to take a look at it Wheme§er it is brought
to the attention of the Board or whether the B@»rd at some
time desires that further matter should have inquizy.

MR. TROSTEN: All zight, Mrx. Chairman. I appr@ciate
your comments and we will set forth the reasons im support of

our motion.
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CHAIRMAN JENSCH: Good. Very well.

MR. TROSTEN: I also would menticm to the Board that
we wili endeavor to consult with Mr. Roisman with regard to '
the matter of proposed findings and conclusions and trénscript
corrections im order to work out a schedule for submissiocn:of
these matters to the Board as well as of course the briefing
schedules, and so forth, consistent with the pace of the
heéring with the presemt record and with the stipulation that
was agreed to by Applicant and the Citizens Committee for the
protection of the environment.

. CHAiRMAN Jtmécﬁ: That will be very helpful. 1
think the Boaxd is very much C@mcerned:with the scope of tﬁe
issues that will be under consideration for any testing cbme
s idexration, anéll suppose matters can be clearly set forth
as I understand mheACitiéeng.C@mmittee position, they will
oppose this.

MR. TROSTEN: That is correct, sir.

CHATRMAN JENSCH: And the question arises whether
this in effect brings into issue all of the matters that will
be pr@posed for any system power operatiom at 20 per cemt or

higher. o o
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MR. TROSTEN: Yes, sir,

We will be consulting with respect to those matters.

I might mention that the stipulation contemplaﬁea
that thexre would be findings and conclusions filed wzth regard
to the m@tlana and’ then also contemplated that there would
be findings and conclusions, that isp proposed findings and
conclusions filed with respect to the full term, full pcweﬁ
operating li@e@se@ but we will address all those matters in
auzxcanéultatiéﬁS'ané submit proposed findings and con-
clusions to the Board., | |
CHAIRMAN JENSCH: véry we11  That will be helpful.

one @ther mattex that the Board has @onsxdexedg

maybe this could be ﬂon@ at ﬁhe Decenber session.

' if time permits the Board would like to have what-

ever may be properly described as an oral argument based on

the recard and based upon the m@tions before the Boaxd at

the conclusion of the évidentiary p&esentatien of the session
starting on pecember l4th.

so we méy have the benefit of the views of the
parties not omly through the proposed findings which will be

also-an oral
submitted and the briefs in support thereof, but/discussion
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that may xeflect in part both the proposed findings';nd the
brief. | | |

aAnd sometimes we £ind that am oral pxesenﬁatiom
isg veﬁy helpful when we start digging inte the prop?sed'
£indings . | )

MR, TROSTENG Ygsﬂ six. 7his would deal with, I
take it, the proposed findings and comclusions, the briefs
then before the Boaxrd, and all rending motions?

CHAIRMAN JENSCH: Yes.

.MJR_; TROSTEN: Yésp thank vyoue

@ﬁaﬁ was all ¢ haé to offer at this time, Mr.

chairman.

if the transcript cerieéti@ns are sétisfacﬁoxy to
the Staffaé | |

MR, KARMANS Tﬁe tiaﬁécript émrréctions are satis-
faetory. | |

ma TROSTEN: I suggest that I could do it either
wajo Mr. Chairman. X can %héw them to you-=

CHA IRMAN JENSCH: Mayv we take a lock at them for a
few minutes?

MR, TROSTEN: Ves.

CHA IRMAN JENSCH: Are these statements related
solely to statements by witnesses? ) : ¢

MR, TROSTEN: No, sizr. I believe the answer to your

question, Mr. Jemsch, is that these relate to--I don't think
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théy relate just to statements by ﬁitnessés, but I can check
thisAin about two minutes if you givé me a minute, sir. |
CHA IRMAN JEANSCH: K Let &e ask you a furthex queshién;
six, Deas it relate to any statements by the Board?
| MR, TROSTEN: If y@u'wili give me a minute, Mr.
Chairman, I will check both of th@sga
Mr. Chairmen, with the esxception of the foiiawing
these are all corrections to testimony by witnesses: State-
ment-made by me on 3879, a sftaten;ent made by Chairman Jensch ‘
at 3894-- A | -
CRA IRIAN JENSCH: What was thé change propcsed?
MR. TROSTEN: Show it to ¥r. Sensch.
CﬁAIRB@AN JENSCH: versy welie Pxeééede
MR, TROSTEN: 2@3,1 X hel@evé there is one;by
Chairman Jémsch @n 38‘56, :A'tom
CHAIRMAN JENSCH: Whete was the other one?
MR, @OSTEN?, The one I was referring to before,
Chairman Jensch. was‘3894= Do you see @ne‘theréa six, on
3866 correcting the statement by you?
CﬁﬁIRMAN JENSCH: Yes.
MR, TROSTEN: Yes. Another statement by chairman
Jensch at 3896. D
CHAIRVMAN JENSCH: Yes, X saw that one.

MR, TROSTEN: And one by DE. Geyer at 3899. Ifith

those exceptions they are all corrections of statements by
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witnesses,

DR, GEYER: %¥es.

CEAIRMAN JENSCH: Very well. Then the parties are
agreed to the proposed:corrections?' -

MR, KARMAN: Yes, Mr. Chairman.,

CHAIQMAﬁ JENSCH: The Board accepts the proposals
and the transéript may be e@rrected éccordinglyo

MR, motsmmg Thank you, Mr. Chairman.

The xeporter, I understand, will take this and issue
a new versiom, i | ‘ ,

‘CHATRMAN JENSCEH: Very well,

Is thgire any othex matter to be taken up before the
recess? Any other suggestionsé

At this time let us xecaess o reconveneAin this
room at 9:;00 a.m. on Tuesday, December 14, 1971,

(Hear ing recessed.)
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