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L Gentlemen-

.."Bj letter dated May 27, 19469, the board in this proceedlno requested

- the staff for 1nformat10n concerning dose reduction factors and limits
- .on radiation exposures from the proposed operation of Indian Point
~.Unit No. 3. 1In particular, the board asked that the results obtained ’
. by. the °pp11cant in response to board's. questions as set:forth in
~‘Applicant's Exhibit 6 be compared thh calculcted values based upon
_the staff's assumptions. . _ ; _ ‘ = o

‘The response to the board's questions prepared by. the Division of
" Reactor Licensing is attached. The essentizl differences between the

' - models used by the staff and applicant are descrlbed in items 3 and 4.

“

. As noted in the atuacnment we wish to emphasize the anu1y31s annlﬂes
".to hypotheticzl conditions. Operatlon of the fac111Ly would not be
“permitted aner such condltlons. : ~

The€ board's letter also inquired wheuhe in our opinion, oral argument

‘would be helpful. We believe that the posxelons of the staff and appli-

cant as to the .adequacy of the engineered safety . features of the facility
”'has been fully explalned on the record and that fur;her ekp031t10n would
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 not be helpful. If however, the board has” uncertalntles w1th resoect
*to this matter after reviewing the record, and wishes oral arnument
we w111 of course comply.‘c

i""S:‘mcerely',

o | \7/:\\// g Q‘/z//r/) Oz:
| | .. ... - Troy B Conmer, Jr. . . 67
. g T?lal CQU1)§31 S .

.ce: Leonard M. Trosten, Esq.'5“
Mr. Larry Bogart
Joseph F. Scinto, Esq.
Miss Mary Hays Weik
. Mr. W. .Donham Crawford
. Mr. Stanley T. Robinson
":Algle A, Wells, Esq. '
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- “Time o Distanceg-_r_iqae’f .. Dose
2 hours -350f7mk5}4;ff;'ff33:: 1287 r inorganic’
L - DOCKEiLD ' - 143 r 'orgehic o
UgAEC " 1430. r Total t

. . The detalled assumptlons used by the staff were as- follows.~;;,ff

oﬂ‘e. A plateout factor of 2 was used for 1norgan1c_1qd1des,

'-':c;; In accordance Wlth TID 14844 the follow1ng release fractions

Loperat:ve eng1neered safety features.; The doses calculated by the i

‘.staff for th1s case were. IR ‘ ;‘ff’f3"i:ﬂf e : 1 ,5 s
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*INDIAN POINT UNIT NO. 3

. " RESPONSE TO ASLB QUESTIONS IN LETTER DATED MAY 27, 1969 *

Case P of Applxcant's Exh1b1t 6 refers to doses obtalned with no

- ThyroidADoses'ﬁﬁ_ie

JUN - 91969 &>

Oifies.of the Secrotary
Pudlic Frocsedings . -
: Branch '

. 1100  m .- ) | o -~ 3010 r . inorganic
. BT, © 335 - organic.

'in accordance with TID 14844,

b. No plateout was assumed for organic'iodides. .

were used: 1”
100% noble gases 1 e
50% halogens (506 plateout)

;d.-'Of the 1od1ne ava11ab1e for relcase from the conua1nment (25 5)

~'10% of the quant1ty was assumed to be in the organ1c form.
. i i . - -I
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. . Isotope

I-131"

S 81
o 1-133

I-134
I-135

' £. The atmospheric dilution factors used were:-

Time

- -.0-2 hrs,

\fjofs hrs.
- 8-24 hrs.
'_‘;44_days

' 4+30‘days'

N

- e Theﬁisotoﬁic.comppsition.ofviodiné released to the containment,

' 'in‘accordance with TID 14844, was taken as: .

- . Curies

2.0 x 107

3.8 x 107

4.5 x 107 o

5.3 x 107

4a1x 10

Distance (Meters) - Dilution Factor (sec/ms}_~

350 - a1xa0
a0 . - ax10?
. ‘ . .‘_, ) -4

1100 - 1.2.x 10
100 0 44x 107
106 - 1x107°

"
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"vﬁré,' Fori;hé above case (no operative engineered safety features), the dose

- contributions due to inorganic and organi¢ iodides would be:

o

o

LN

1]

. I

30 day dose

'2 hour dose

Total calculated dose

organic

Tota; calculaied’dosé  "

Y

inorganic ..

organic

inorganic

1287 .

143

1430

3013

335
3345
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C.

- organic iodide plateout.

inorganic iodide plateout (see answer to Question 4)

-applicant and sthff differ in the assumptions for

e

. 3, Bésed‘s&lely’on applicant's Case P and the staff's standard mpdélé

applicant and staff dé -ot differ in the assumpfions for
fraction of core inventory of fission product release

fraction of organic iodide release

isotopic composition of iodine released fo_the containment i

;
N

\

- Atmospheric dilution factors, which were discussed in great

detail during the. course of the public hearing.; (See particularly,

testimony of I. Spickler and Halitsky, Tr. 654, 662; 670-71,

- 1054-57, 1820; Jt. Ex. A, Sth Supplement, Part 8; S. Ex. 1,

 Questions 1 and 2)., -
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'; calculated‘gross dose by 300 rem (the Part 100 guideline dose).
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In detern1n1ng the dose reduction- factors necessary for the proposed
Indian Poznt Unit No. 3 the staff evaluatod the radlologlcal consequences

from the LOCA, defined as the Design B351s Accident. Employing the

, standard staff assumpt1ons as documented in answer number one to

‘Board's quest1on number one, the staff calculated the gross thyroid

dose without use of filters or.chemlcal spray removal of iodine.

Using this value the staff determined the minimum dose reduction factor

'.required to just meet the guidelines of 10 CFR 100 by dividing the

...

The dose reduction factors thus obtained for the Indian Point 3

containment sprays and charcoal absorbers as stated in Staff Exhibit 1

were approximately 4.7 and 11.2 for the ‘two hour and thirty day thyroid

doses, respectively. -

) -The combined effect of both chemical spray and charcoal absorber units,

- without credit for organic iodine removal, was insufficient to meet

_the guidelines of 10 CFR 100 for the 30 day dose. The applicant

pfoposed the use of impregnated charcoal units which would rémove

both elemental and organic iodines. The staff calculated an efficiency

for organic.iodine removal of only 5% pef'pass would be needed to reduce :

;'the thirty'day thffoid dose;to.within'the limits of 10 CFR Part 100.

" The staff, based on available data, is.confident that this efficiency
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s yeli within the capahility of the proposed system; On review
:’of the R&D effort currently'underway at ORNL the staff anticipetes

‘the efficiency value will increase significantly, thus, further

| reducing the calculated thirty day thyroid dose,

E In the staff analysis, a plateout factor of two was assumed for
inorganic iodides, zero for organlc iodides. The plateout factor
. was assumed to be independent of the operation of the specified
‘ehgineered safetylfeatures.A However, in all but cases A and P, the_~

applicant. states that it takes no credit for platecout,
. . . *

The staff position differs from that of the applicant in including the

‘.depletion of iodine by a plateout mechanism in its determination of thc
~ amount of iodine available for leakage fromlthe contalnment building.

. The principal reason for this difference is that the epplicant uses a

' spray removal constant leading to an iodine»ha}f life of such short
duration that this removai mechanism would depiete the airhorne iodine
,-.at:a rate comoarable with the pleteout deposition velocifty. The staff
analysis assumes a considerably longer removal half life due to the
sprays and therefore the plateout mechanism is the dom:nant one during

A_7the initial time peiiod In effect, as noted prev1ously, the staff

.analysis considers the iodine reduction as two sequential processes,

L namely the very rapid initial p]ateout (1nc1ud1ng the steam

washout effect), . fol]owed by the slower ‘lodine removal by the alkaline
sprays. It should be noted here that the applicant has also applied :m
~ such a plateout factor in those cases where no competitive removal

- mechanism is assumed operative.
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S. Thyroid Dose Contributions Due To Ofganic'and Inorganic Iodides for

 ,Variou$ Postulated Conditions.

B

A. Spray and’Filier Systems (Applicant's Case M)

Using the staff calculated value of )\ = 4.9 hr'! for.

" the spray system removal constant applicabie only to the inorganic

iedide fraction,vand 5% radioactive iodine exchange effectiveness*
J'tof.the impfegnated chafcoel filtefé applicable only to the organic

fraction (no credit for removal of inorganic iodides), the dose

 contr1but1ons due to 1norgan1c and organlc jodide were derlved.

' Th1s model, u51ng the above conservatlve assunptlons, was’ used in

the staff ana1y51s of calculated doses.

2 hour dose : . o Inorganic - 130 rem
feOrganic 136 Tem
' Total celculated'dosev_.= S 266 rem
30 day dose Inorganic =~ 148 rem
| Organic ' 152 ren

;(Based on minimum organic iodide removal requlred to effect
s reduct1on to 300 rem gu1de11ne exposure. A value con51derab1y

lower than this dose is expected to be attalned)

The 5% radieactive,iodiﬁe exchange effectiveness (organic iodide
reroval efficiency) QSed is an>extrcme1y conservative value and is

- expecced.to belsignificantly increased upon evaluation and acceptence
of the results.of:the”R&D progran cu;rently in progfess at ORNL.
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c.

Sprays Only Operative - No Filters (Applicant's Case K)

This is a case where only the spray system is assumed to be’

‘effective for removal of inorganic iodides, with the removal constant

given for case M, and no reduction of organic iodides occurs.

2 hour dose ~ Inorganic S 130 fem :
R " Organic L 142 rem
Totai calculated dose ' ' ..q 'A 272 rem
30 day dose- - Iﬁorganic- S '148‘rem':.‘
' OrganicA‘ S "~ . 335 rem
'_Tétal calculated dose . ﬁ83vrem

Filters Only Operative (Applicant's Case J)

_for radioactive iodides .(organic iodide reduction) per pass, but’

This is a case, where no iodine removal by ‘the spréy system is
assumed. Two cases will be considered: (1) the impregnated

charcoal filters are assumed to have a 5%exchange effectiveness

no credit for removal of inorganic iodides is included, in accordance -

with the staff's conservative assumptions for Indian Point 3.
(2) the impregnated charcoal filters are assumed to

function in a realistic, yet conservative manner.  The reduction of

‘airborne inorganic iodides is assumed as 90% pexr pass, and for .

organic iodides as the minimum 5% per pass.



L il
Case 1 - Organic Iodide Removal Only - $%/pass

2hourdose . Inorgamic . - 1287
© " Organic S 136

| Total.calculated dose l':.”l' S 1423

30 déy dose . - o " Inorganic | . 3010
| ‘ Organic' S 152

" Total calculated dose B "..w . 3162

Case 2 - Inorganic Todide Removal - 90%/pass

Organic Iodide Removal - '5%/pass

2 hour dose : - . Imorganic’ - .. 838 xem
- Organic . - © 136 rem

‘Tbtal-caICuIated'dose, o R 4 - 974 renm

- 30 day dose ~_ Inorgamic - 596 rem |

Organic 152 rem .

Total cakculated dose . - ‘ - 748 rem
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This_analfﬁis has béén made at the Board's request to consider'hypdthetical
conditions'involvihg the inopérabiiity'of essentialsafety features. The

staff wishes to .evmphasAize that operatioﬁ of the facility would not be
permitted unless those components in both thé spray'and filter

-'systems(ps well as all eﬁgineéfed safety feét@res)&hich would be necessary
~t6_assure'at leést‘minimum function~ére opérgblg,.éveﬁ Qith‘the assumpfion of -

a single component failure. -
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