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Questlon NoO.

Question:

H-29 o :

- On Page 3 of Answer E-17 and D-1 you.indicate that

because Indian Point No. 2 is not in the "High
density accident arca" associated with glidepaths
for take-offs and landings in the immediate vicinity
of the airfields no analysis needs to be done of

the possible crash of a 300,000 1lb. aircraft into

the reactor. Justify this decision and discuss
or reveal, inter alia, the following factors:

a. Show fiight routes and hblding patterns for

‘all three major New York airports as well as
the Westchester County airport for all routes
and holding patterns within a 10 mile hori-
zontal distance from Indian Point. If you
are anllllng to answer because you heliave
10 miles is too large explain in detail your
reasons and answer the questlon for the
acceptable distance, : -

b. Indicate with”respect to these routes‘the
averaoe number of airplares on the route
each year and their average altltude

~c. Indicate the number of mid-air collisions

between airplanes one of which will land
or has taken off from the alrports involved,
in the last ten years.

d. Indicate what data was obtained from which
FAA officials with respect to your inclusion
that the crash of an airplane into the reactor
is so incredible that no analysis of the effect
of that acc1dent is requlred
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Answer:
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Thc flight routes withiﬁ 10 milee ofrtho
‘Indian Point Plant are shown on Figures
29~l*, 29—2?}'and 29-3*. The Brewster.
holding pattern shown on Figure 29-4**
serves Westchester Airport, which is used
prlmarlly by smaller aircraft (BAC -111 and
FH-227 type alrcraft). The New York |

MetroPIex is shown in Figure 29-5.

- These are portions of the New York Center

VOR Peak Day Charts, September 5,.1969,
obtained from the New York Center for air
traffic control;'on which Applicant has chated

Indian Point and a 10 mile radius circle.

This is a portion of the New York Sectional

‘Aeronautical Chart, 2nd Edition, effective

January 7, 1971 issued by the U. S. Depértment
of Commerce, on whlch Appllcant has 1ocated
the Monroe and Brewster holding patterns,

Indian Point, and a 10 mile radius .circle,
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‘The number of aircraft which pass within 10-

gmiles of the Indian Point Plant on theddesignatedt,;t

alIWdy routea and on direct fllght paths between

1nteroectlons are'tabulated below. The numbers

tabulated are for September 5, 1969, which was:
the day during 1969 when the New York Center

for'air traffic control handied the most flights.,.

17,000 feet 18,000 feet

Reutev - ' and below ' and above
Vilsy o : ;'.‘ﬁ; s .:"~~ll-
v-126 98 | ~—
v-292 i S 427 . -
- Direct 158 .3
298 - 14

The records indicate that one mid-air collision

of the kind described has occured within the last

ten years. On December 4, 1965, an Eastern and a

TWA airliner collided near Carmel’ N. Y-' The

TWA alrllner landed safe]y at JFK- and the

Eastern plane crashed in Connectlcut

The above information was obtained by applicant

from the records of the New York Center for air

traffic .control.
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Fig. 29-1 High Altitude Flights Within
: 10 Miles of Indian Point.
(From N.Y. Center VOR Peak
‘Day Chart, Sept. 5, 1969) -
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Low Altitude Flights Within 10
Miles of Indian Point, {From
N.Y. Center VOR Peak. Day Chart
Sept. 5, 1969)
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29-4  Aircraft Holding Patterns
~sNear Indian Point,
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Question No. H-30

oy

Question: Describe in detail how the security mecasures
referred to in Answer A-58 and the answer to
FSAR Q12.6 would prevent sabotuers such as those
"who have recently bombed the U.S. Capitol and
other buildings around the country from entry
to the security area.
a. by tunellng under the security fence;
b. by cuttlng the securlty fence; |

c. by;u51ng llght weight ladders or pole
.~ vaulting over the fence; or

d. ,by entering the water dlscharge or 1nlet

'plpes and cutting through whatever screenlng
exists there.

"Answer: | The guards w1ll make routlne patrols of the plant
31te 1nclud1ng the prooertles w1th1n the site
'boundary.’ Any-ev1dence of tunnellng or cutting
of the fence will‘be‘immediately reported to the
central Control Room. In addition, the general
‘watch foreman,‘watoh‘foreman.or assistant superin- |
ltendent 1nspect the palnt security perlmeter once
,per watch checklng that all outer doors and windows
are properly secured. All doors and entries to
the nuclear area will‘be.equipped with’a system
’of locks and alarms with indicators for these
alarms in the plant securlty room, Procedures
and means exist for obtaining outside assistance
if needed,._Sabotage of the conventional parts
;of the_plant wouldfnot_cause‘any;radiation hazard

-to,thevpublic.



.» ‘Question No. H=-31

Question:
-~ . . shaped charges fired from a boat on the river, -
~.a low flying aircraft or a truck. With respect

Further discuss the available protection from

to this question, indicate which structures of:

the Indian Point plants would be damaged and in
what manner by the maximum sized shape charge fired _
from a bazooko, a mortar and a rifle mounted grenade
launcher as well as .the largest charge which can be
dropped from helicopters or aircraft available for

- rental in the area. This analysis should include

‘Answer:

~analysis of damage to pipes, wiring, towers and

other similar structures.

Applicant has not performed-an analysis to determine

‘the consequences of hostile acts such as those

aescfibed in the question. The plant does have

‘several features which'affqrd protection from some

Sﬁqh_aété.“ Thesewinclude:a sitefWhich is'paﬁfOIIed B

by security forces to control access, a reinforced

concrete containment (4 feet-6 inch walls and
3 feet-6 inch dome) surrouhding'the reactor and
the reactor coolant system, and redundancy and

diversity in protection'systems which are designed

to withstand single failures no matter what the

cause of such failure. These features serve to
prevent or limit the release of radioactivity as

a result of some such acts.
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Question:

- Answer:

' Question No. E-32

- If any radioactivity is released off-site as the

result of a design basis. accident, describe in

detail the steps which private citizens 1living
within five miles of the plant could take to

reduce their exposure to this radioactivity to
the lowest practicable level. o

In the event of a design basis accident,-Applicant'

will act according to the radiation contingency

Plan, as described in the FSAR Question 12.5, and

 in the answer to Questions No. 6 and 14 of the

Atomic Saféty and Licensing Board at the

'January,lQ, l97l‘hearing§' TheAﬁNew'York‘State"'

' Emergency Plan for'MéjorfRadiatioh_Acéidéhts;,

In?olVinnguclear:FaCilities;"-dated February
1971 (Applicant's Exhibit 2) describes actions to

be considered’ to minimize public exposure to radio-

iodine in the event it were to be'releaséd off.site
as the result of én accident at Indian Point 2.

The New York State Health Departmépt wcuid |
determine whether tc_initiate’such protective

actiops,.in accordance with that_Plan}



" Question No. H-33 -
Question: To what extent have you provided or will you
T provide information to these citizens of the
proper use of these exposure limiting techniques.

. Answer: 7App1icant has»not pro§ided infbrm&tioh»to these
 'citizens'concerning'use of exposure limiting
techniques ihiﬁhe event of an acéidentvat
,Indiaﬁ_PointvUnit No. 2. It is Applicant;s
,§iew_that it would not Sefve.é useful purbosé_to_
do so because the actions to be taken'atzthe:
- time of an'accident‘WOuld_be dgpendeni upon‘a-
- - wide variety of circﬁmstances; Injaqéordanée__
'with'the'State‘s:emergéncy pian (Applicant's.
Exhibit 2§, if an accidenf occurred, the |
;affected_popQ1ation woﬁld be notified at that
time'as to actions to be taken to minimi?e
vradiatidn exposuré if the New ¥ork,State‘HealtB.
Department determined_that_éuch notification

were necessary.



" Question:

.-~ Question.

Answver:

No.

H-34

" Do you have any plans to alert citizens of off-site

radioactivity levels in excess of normal operating

- releases (not necessarily exceeding 10 CFR, part 20

levels) and if so what is this plan? If you do not .
have such' a plan who does and what have you learnecd
about the effoctlvene ss of that plan for giving

. early warnings to citizens of thesc: releaqos°

'Releases of radioactivity from thc plant, including .

unusual releas es, will be reported to the U.S.

.. Atomic Energy Commission in accordance with the

provisions of 10CFR Part 20 and Sections 3.9. A.3.

~and 6.6 of the Technlcal Spec1flcatlons (Supplement

1 to Staff Exhibit No. 1). 'The flrst of these

}Sections provide$: A rcport shall be submltted

.to thé‘Commiss{Qn at the end of each 6—months

period of “operation as reQuired under Specification

- 6.6.4. If quantities of radioactive materiél released

during the reporting period are unusual for normal

'_reactbr operatiohs, including  expected operational

~occurrences, the report shall cover this specifi-

cally...." CopiesAof-reports on releases:are

ﬁavéilable in the_pubiic:document room of the

Atomic Energy Commission in Washington,ahd are

‘furnished to New York State officials as provided

in. FSAR Question 11.1 and 12.5.



In the évent of‘accidentai releases, Appligant.
'Qouid_alert thé proper Federal, stétc and local
authorities in accordance with the radiation. 
‘véontingéncy ﬁlén described in FSAR Question 12.5,
-.The affeéted public wéuld be promptly notified of
such releases‘by the New York State Health Depart-
mént if it determined that.protective actions Were

called for.
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Question No. H-35

Question: How soon after a design basis accident would the

‘ public notification referred to on pages 14-15
of the Radiation Contingency Plan be made. What
‘are the criteria to be applied by the coordinator
in judging the severity of the situation and
deciding to give the notification. What require-
ments are imposed upon the Con Ed individuals
so notified with respect to the specific actions
which they must take and the time schedule required
for such actions. ‘

Answer: ' Please refer to the answers to Questions-No; 6 and
14 of the Atomic Safety and Licensing Board at the

January 19, 1971 hearing.

:_In,the evént_of‘é aesign basis accident, the New

 York State Health Department would be notified

| immediatély.through.thebNew York State Civil
Defenée Cbmmissidn Warning Point. ThejHeaith
Department would determine whetheruprotective
actions were called for ana would notify the
affected public promptly by the most exéeditious
means avaiiable. Factual informationAon a design

_ basis'acciéent’would be reported to the public by
thé Health Department and Applicant as it became

available.



The radiation contingency plan segts forth the
specific actions to be taken by Con Edison
-;pcrsbnnel in the event of site contingencies

or general contingencies. The time schedule

required for such action would depend upon‘thé 

particular duties of the individuals involved

- and the nature of the accident.



l_"

- Answer:

U
Question No.

Question:

H-36

To the extent that you do not have plans or do
not know the details, of state or federal plans
to educate the gerneral public as soon as possible
on the sterns to be used to reduce exposure to any -
abnormal releases of radioactivity. (whether below"
10 CFR Part 20 limits or not) from the Indian
Point plants and to the extent‘you do not have
plans or do not know the details of state or
federal plans to inform the public immediately :
when an abnormal radiocactive release occurs

present a justification for these failures.

In the course of this discussion explain the
basis for failing to advise state and federal
authorities at'once of any abnormal release of
radioactivity. See pages 12-14 of Radlatlon
Contlngency Plan.:

‘See the foregoing answers to Questions H-32,

'H-33, H-34 and H-35.
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Question No. H-37

Question:

'Answer:

By what method are the rec1rculat10n sump
screens and containment sump screens prevented

- from becoming clogged with the materials which

they are designed to screen out. Describe the
quantity of anticipated debris and compare to -
the area of the screens involved.

In the Indlan Point #2 plant two separate sumps

are provlded, elther of whlch can be used in post-

accident core coollng; one from which the internal

recirculation pumps take their suction, and a -

second which connects to the external recircu-

~lation loop..

The type'qf'debris which has been considered to
be possible, though unlikely, to fall to the
floor of the containment during the hypothetical

loss-of-coolant accident is as follows:
1. Metal objects dislodged by the coolant jet,
such as‘pOSition,switch housings, instrument

~ cases, valve handles, etc.

. 2. Pieces of wire and insulation therefrom



3. Particles (flakes) of paint
4. Grit eroded from concrete

5. .Pieces of thermal insulétion (metallic or

mineral)

6. Glass from broken light fixtures

hl

7. Corrosion prodgcﬁs dislodged during accident

8. _Casual.materials éuch as dirt,.scrapé of
paper, etc.. |
_ Most»of‘th; debris listed above is more dense than
the spilléd coolént and can be expected tb fall to
vthe éontaiﬁment floor and remain ih the immediate
afea of the reactor coolant loops. Transport
‘acfoss the.floor,pf:the;containment is extremely -
unlikely since the average vélocity of ﬁhe water
flow across the floor to»thé sump is very low (of
the order of 10 ft.‘per min.)>dﬁe to the large
floor areé and unobstructed flow path to the

sumps.



Some of ‘the debrls may be lighter than water
~and W1ll tend to float on the surface of the
fluld on the floor. Since the sump is below
the floor and the depth of water over the Sump
entrance is about 3 feet this floatlng debris )

should not be carrled down into the sump 1nlet

That debris which is of apDrOX1mately the same .
._den51ty as the flow1ng water or which has a
geometry conducive to transport with the slow;y
flowing stream will be carried to. the sump inlet.:
Scraps of paper, partiCles,of paint, corrosion
products and pieces of thermal insulation®are

ithe types of_debris’expectedvto be carriedfto_
the:sump,inlet‘plusbsome_of the,erosion'products

of small particle size (sand) from the concrete,

Each of the two sumps is provided with,multiple
barriers against the particulate transport as

follows:

a. A coarse floor gratlng through whlch the
flow passes vertically downward at a veloc1ty‘

of_less than 1 ft./sec. .



b, A settllng chamber containing baffles

whlch cause flow to change direction.

~c. A medium mesh screen throﬁgh which flow
passes. generally upward at less than 1 ft./sec

“into the pump suction compartment.

Debris which is smaller in size than the openlngs 1n

e the medlum mesh screen can be easily passed through

the rec1rculatlon pumps. .

The design guards agalnst clogglng by prov1d1ng for ]':

:graV1tat10nal separatlon of nearly all of the solid
materlal (by_flotatlon or settling) in slow~flqw _

~ areas. ahead of the screens; and with ample screen

area to accommodate any material which, because of
:,near neutral buoyancy, mlght be carrled to the

screens.

‘'The areas of the coarse grating and screen are each.
48 sq. ft. in the internal recirculation sump, and

15 sq. ft. in the'external‘recirculation sump. The:

- quantity of material available to be transported to

these screens, for reasons cited above, would be

ineffective in blocking flow.
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B fQuéstionvNo.rHr38

Question: In the design basis LOCA describe the containment
BT humidity, pressure, heat and hydrogen content and
the fuel clad temperature under the following
conditions for the first 100 seconds after the

double-ended pipe break: :

a. ‘failurevof the ECCS (See Answer A-9 and
ORNL-NSIC-24 (pp. 68-69) .

b. fallure of the out of containment safety

injection system to provide any water and
operation of only 3 of the 4 accumulators.

.; i;?Ah§wer:   ‘The'safety'analysis presented iﬁ £he FSAR,.Sectionv
| 14.3.4'encompasses Part (a) of this gquestion,
becausé'it assumes a failure of ény element of
..;he,émergency core cooling'system'(ECCS) at the
 time of the design basis accident.' |
If we were to infer}from the questioner's,;éferénce
to NSIC-24, pp. 68-69 that totél (thaE‘is;'multiple)
.failure of ECCS is to be hypoﬁhesized for the first -
'100 seconds, the follo&ing conditiohs'would be

vobtained:

Containment humidity would be 100% (i.e..

saturated at the pressure obtained) .

Containment heat (temperaturé and pressure

would be essentially the same or slightly

lower than those presénted in the design



basis case (FSAR Appendix C, Figure II-2.3A

'and_Figure 14.35442).

bFuel cladding temperature would reéch the
melfing'temperature (3375°F) af the hottest
- spot about 45 secbnds after the accident;

~at 100 seconds, about 9% of the.cladding

would have melted.

Bécause.of the Zirconium water reaction
which would accompany exposure of the 
cladding to steam at this condition, a
.quantity of hyd:dgen:equal'to 0.2% by
volume.of_the containment would be produced.
In fesponse to Part (bf, the hYpothetigal failure
-of the out—Qf—containment portion éf the emergency';«
core cooling systems is postulated, following
delivery of the cbntentsvof three accumulators,

the.following conditions would be obtained:

Containment humidity would'again'be 100%.'
Containment temperature and pressure would
~more nearly correspond to the design bésis

case than in the Part (a) instance.



1‘Fuel cladding tempefature would reach
;bout 2200°F at the hottest spot.: A
@inor-amount of Zirconium-water réacﬁion.
(3.2% of the‘clédding at the hot spof)
would occur; however, the core-wide extent
of this reaction would involve a negligible
fraction of the clad, and the resulting

hydrogen production would be insignificant.
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- Qhesfioh No. H-39

Question: With respect to the charcoal filters used for
o iodine removal in the post accident environment

please set forth the effectiveness of the .
filters for removal of iodine during the first
100 seconds and during the remainder of the first
day following the design basis LOCA with specific
‘reference to the containment humidity and its
effect on the filter efficiency as discussed in
the answer to §¢l4.10. To what extent were these

" ORNL test statistics (FSAR 14.3.5-6) used in

"~ calculating the iodine removal capacity of Indian
Point No. 2 as stated in the FSAR. Justify the
validity of the predicted organic iodine removal
rate in light of the lack of full scale testing
referred to in the last paragraph of FSAR 14.3.5-5.

._Aﬁswer: _Charcoal filters are used for organic iodine removal

during.the post accident period. During the first

1100 seconds and for the time period following, a

-

single-pass effectiveness of 70 perCentvié used
for design. Thisfeffeétiveness is cdnserVatively
‘ _5elow the results thained-by ORNL' and reported in
ORNLeTMf2728,:which'showed 88 percent Singl@—pass
effectiveness at the design conditions of 100 percent
reiative humidity and 270°F. The tests were run at
ORNL specifically to determine the effect of the
desién basis conditionsvwhich are assumed to exist
dﬁripg the first 100 seconds as well aé thé first

day following the accident.

1



The»validity.of.the organic iodine removal rate
(single pass effectiveness), is justified by the .
tests perfOrﬁed,> The quantity of organic iodine

present has no effect on the single-pass effective—

ness.



" Question No. 1-40

Question:

Answer:

R

What specific systems not considered in TID14844
operate to make impossible or not credible for
Indian Point No. 2 the conceivable conditions
referred to in paragraph 1 on page 17 of

TID14844. Do not explain in detail how the

systems work but do ekplain in detail how the
conservative values obtained in analyzing those
systems relate to the specific kinds of incidents
which could ‘occur and produce the results considered
in paragraph 1. In short relate the safety systems
to the causes of the TID14844 conditions and
demonstrate how much of those conditions are
eliminated using conservative values for the
functions of the safety systems on Indian Point

No. 2. : '

The Emérgency Core Cooling System limits the -
release of radioécti&ity from the core in the
éVenf’bf a_losé,bf'6001ant'accident by assuring
that.fueilEemperatures will be well below fuel

melting temperatures. The ‘Weld Channel and

‘Penetration Pressurization System'and'the Contain-

mént Isdlation Valve Seal Water System seal leakage
paths from the containment to substantially
eliminate leakage and thereby offset effects of

atmospheric diffusion conditions suggested.

The Containment Spray System and the Containment

Air ‘Recirculation and Filtration System cool the

containment atmosphere to assure containment integrity.



o .
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. " Queption No. H-41

. ‘Question: Has Con Ed performed a failure tree and an ARRM
I reliability analysis model comparable to the one
done on the Dresden plant and illustrated 1in
" HN-190 (ARRM) p. 1-512? 1If so, provide two copies
 and indicate the probability of failure for Indian
Point No. 2 in light of the analysis. If not,
justify this failure. o

_ }.°Ather:v A failure tree and reliability analysis comparable
| to the'dne done on the Dresden plant and illustrated
in HN-190 (ARRM)-p; 1-51 has beén perfdfﬁed. The
probabiiity‘of failures for Indian Point Unit.No.‘Z-
in light of the analysis is contained in this
- doéumént. ‘A copy of this anéleis will be

”furnished_separately.g'

-~



i ' .

" Question No. H-42

Question: Discuss the alleged adequacy of the effectiveness’
g tests on the containment spray system in light
of the differences between the Applicant and the
‘staff for the spray iodine reduction factor and .

" ‘the: difference with respect to the. amount of.
plateout. Relate this discussion to  the comments
by Board member Pigford in the Initial Decision on

" Indian Point No. 3. :

 ﬂ:Answer: 'l; Iodine Removal Effectiveness of Contalnment Spray .

sttem

The iodine removal éffectiveness'of the éontaih—'
mént spray systém was calculated in the Indiaﬁ
. Point Unit No. 2 FSAR. This.calculation is based
on a simplified model of the absorption ofiiodine
>. ihto the spray drops. Some_of the assumptions
‘made‘i;.fhis simplified analysis were questioned
as to their effect hn the calculated results by
- Dr. Pigford in the Initial Decision on'the Indian
 \Point‘Unit No.. 3 construction permit. Theseg
:vassﬁmptions include the neglect of the mass
transfer resistance in the liquid phase (liquid
film resistance); the effects'of the dfop size
spectrum produéed by the nozzles, and coalcscencﬁ

f Aropa,



. Westinghouse has carricd out a R&D and'testing

_ﬁrogram to investigate these phenomena, and

thelr effect on the’ 1od1ne removal effectlveness'

| of the containment spray system The follow1ng

results were obtained from this program

a)’

The question of the liquid film resistance

was resolved by -a more rigorous model for

the calculatlon of the uptake of iodine 1nto -

the drop. Thls model is based on molecular

diffusion lnto-the drop as the only mass

transfer mechanism and, therefore,
describes the maximum possible resistance

. in the liquid phase.

. The effects of coalescence were described
'in a detailed analysis, in which the number

~of collisions between the drops are calcu-

lated, and each’collision is assumed to
result.in a coalescence'(i.e.; the for-~
mation of a single larger drop). The results
of this apalysis showed that the reduction
in the mass transfer surface area due to
coalescence is approximately 10% for a drop

fall height of 100 ft.



Thé}Complete drop.size spectfnm produced
by thé spray.nbzzles.was used. in the new
model. This drop size distribution-had
been obtained from meésurements“méde with‘
a.SPRACO 1713 nozzle, which is bf the séme
design_as'the'SPRACO 1713A nozzle used in

the Indian Point Unit 2 and 3 containments.

'Since‘the analysis of the iodine removal
effectiveness is based on the spray drop

size distribution obtained from these

nozzles, a testing program was conducted

:go confirm the performance of this noézle.
vThié tesﬁing program inclﬁded presSure and

v flow measuremeﬁts,.patternization and,spray
.angle checks,'and drop size measurements.

The results of these tests'showed that the
1713A nozzles meet or exceed all performance
requirements. Specifically, the drop size
spectra obﬁained from the nozzle show that
vthe_actual meanvdrop diameter is significantly
smaller than the drop size used in the calcu-
iafions. Since the ibdine removal_effectiveness
of the spray increases with decreasing drop
size, this result adds an additional margin of 

conservatism to the calculations.



The uncertainties about the calculation
.Qf the iodine‘femoval effectiveness,
‘therefore, have been removed by this
comprehenéivé program of anélytidél and
experimental investigation of the
mathematical models and physical

parameters involved.

Plateout Model

The guidelines given in the Technical Infor-

'mation-Document, TID-14844, are used by the

DRL staff to calculate the amount of iodine

released to the containment atmosphere.

A similar, but slightly more conservative

model was used for the dose calculations
presented in fhé Indian Point Unit No. 2

FSAR.

The doses calculated with the iodine removal
effectiveness demonstrated by the above-
deécribed comprehensive program are below the

lOCFRIOO'guidelines using either'plateout model.



 Queéstion: |
el - would there be any possibility of a steam explosion
‘that could rupture the vessel. Discuss in detail -

~ Answer:

_Question No. H-43

If no more than 3% of the fuel melted in a LOCA .

the analysis used for your answer including the
probability assigned to a 3% fuel melt down.

The plant is designed to.préclude such a meltdown.

' The emergency core cooling system for Indian Point

Unit No. 2 is designed to maintain both cladding

and'fuel temperatures well below melting for rupture

- sizes'up to and including the double-ended severence 

-of the'largest reactor coolant pipe. In fact, the

fuel;témperature never approaéhes its iﬁifial-full-

power:value.at<any_time in the,course7of,the_loss¥of-

' coolant accident.



»."Question No.

J-“QQestiOn:

44

Describe in detail the effect in the reactor vessel
from the emergency cooling water coming in contact.
with the fuel rods and the general release of energy

- and steam pressure within the reactor vessel. For

this answer assume the worst LOCA (double-ended
break, cold leg) and consider the following

o a.

factors as well ‘as all other relevant factors:

‘variations of fuel rod heat in different

parts of the reactor both vertically and
horlzontally

the effect of clad swelling and clad bursting .
in light of Table 3.8 (p. 56) of ORNL-NSIC-24
(Emergency Core-Cooling Systems for Light-Water
Cooled Power Reactors and the Discussion contalned
therein (pp. 59, 69, 70-75, 86, 92)) the
discussion on p. 267 268 of Fundamental Nuclear
Energy Research (1969) a Supplemental Report

to the Annual Report to Congress, and the
extent to which tests have been conducted

with clusters of fuel rods with design ba51s
1nternal pressures, :

the existence of a metal water reaction with the
use of 2100°F. as the temperature at which metal-
water reaction produces energy at a rate comparable
to the decay heat (ORNL-NSIC-24 (p. 50, 55-58)),

“the use of temperatures shown in FSAR Figure
'14.3.2.-23 and the predicted reflooding rate shown
on figures FSAR 14.3.2-1 and 14.3.2.-5 in llght
of the statement in the second paragraph on

p. 85 of the ORNL-NSIC-24.

the reliability of the estimates on how quickly
emergency cooling water from accumulators and
from the safety injection system reach the
reactor including consideration of back pressure
created in the reactor vessel, delay in the

operation of valves in the post accident environ-

ment, the untestable existence of short circuits
in ECCS motors (ORNL-NSIC-24 (p. 62) and the
relatively high unreliability of diesel backup -
power systems (ONRL-NSIC-24 (pp. 62-63))) and
delay in diesel start-up (Answer to B-~22).



Answer:

¢. the actual delay involved in covering the
~entire core as the result of the factors
~discussed in FPSAR 14.3.1-18 (first naraqraph)
and the reason that steam pressurc will not
flow out the down comer before suff1c1ent
head can be built up in the downcomer.

f. the perc¢entages of clad burst qhown on FSAR
14.3.1-20. : .

g. consideration of whether the tests referred

to in the fifth paragraph of FSAR 14.3.1-21 were"
conducted with fuel rods with design basis -
internal pressures and justification for the
conclusions stated in the second paragraph of
FSAR 14.3.1-22. :

h. the generation of pressure data referred to
in Fundamental Nuclear Energy Research (1969)
‘pages 268-269. :

1. the pressure of some fuel rods enrlched at a

higher level than others.

j. a justification for the assumptlon of any
adiabatic conditions at the clad surface.

. The heat transfer capabilities of pressurized water

reactor (PWR) emergency core cooling systems under
simulated loss-of-coolant accident (LOCA) conditions

has been thoroughly investigated in the PWR Full Length

- Emergency Core Heat Transfer (FLECHT) tests. Ih.
‘these tests, the axial and radial power distributions

-\employedfcorrespond to those that would be found in

actual PWR fuel assemblies for the design code.

Furthermore, the effect of variation of fuel

‘generation on the heat transfer coefficient during



refloodihg was analyzed by varying the peak power
from a maximum of 1.4 kw/ft to a minimum of -

0. 69lkW/ft The test results indicated that
1n1t1ally the heat transfer coeff1c1cnts are the
same for dlfferent ‘heat generatlon rates, while at
~later tlmes the lowest heat generation rate shows

the highest heat transfer coefficient.

‘In the LOCA analees the axial and réd;al.power
'dist:ibutionvis pfoperly included in anaiYses of
the'temperature transient for the peak power fuel
rod..»In:addition, the reflooding heat transfer
coefficiénts‘used‘in these ana1yses are eonéervativeiy
based on the results of the FLECHT test performed
with, a peak power Qf.l.24 kw/ft, which is higher

than the power generated‘by the peak pellet in

the Indian Point Unit No. 2 core at the time of

reflooding.

During a loss-of-coolant accident, the clad
.temberature may get eufficiently high so that
hursting or.sweliing of the clad would occur by
Virtue of the internal gas pressure‘and the
significant reduetion of clad strength. To

eValuate the core geometry deformation resulting



from such an event, Wés£ingh0Lsc purfbrmcd the
Singié‘Rod Burst Test (SRBT) andwthe Multi Rod
Burst Test (MRBT) programs. The SRBT provided

the defOrmétibn characteristic of the Westinghouse
fuel,rod'claddidg for a wiae variety of conditions
-including the design basis internal pressure of
2250 psia to simulate the range of variables
covered in the LOCA analyses. Based on these
results, the combination of‘parameters which
yielded the maximum deformation were détérmined’
ana used in the MRBT to experimentally obtain the
worst core gébmetry distortion'during heatup

following a LOCA. .’

The MRBT basis test configuration was an 8x8 arfay
of 3ffogt-long rods, sui;ounded by a heated shield.
The center 4x4 rods were pressurized at pressures
including the design basis internal pressure of
.2250 psié; the remaining rods were not. 'All of the
rods were broughtﬂto.normal Ope?ating temperature‘
by external heaters on the shield.. Then) an
electri;al resistance power transient was imposed
on all the rods to rapidly increase temperature

until the pressurized rods ruptured. The temperature



distribution in the array during‘thc‘trahsient
énd the sequence of ruptures WasAmonitored.
The 4x4 was removed and examined by mountihg
and sectioning to provide flow blockage'maps

at several elevations.

Results of the MRBET show that £he burst locations
are staggered axially along the fuel rods and |
that, to'some degree, rod to rod contact does
oqquf. HoWever; the remaining flow.area isf
alWays sufficient to ensure adequate core
cooling. Analytical evalustions for a typical.
double-ended cold leg break, considering flow
redistribution dué to the geometry distortion

and rod-to-rod contact, have shown that the peak
clad temperature increases less than 100°F above
the péak temperature without geometry distortion.
This analysis was performed for 100% of the rods
buiSt in a fuel assembl? and the worst case
bloqkage. This yiélds a higher_peak clad
temperature than the blockage associated with

thé total bursts presented in FSAR pg. 14.3.1-20.

Furthermore, the effect of severe flow blockage
on heat transfer effectiveness during reflooding

was studied in the FLECHT Tests. The test results




indicaﬁe that due to atomazation bf tﬁe’entrained
-water_énd to the rapid flow redistribution to the
bottom flooding.heAt transfer effeéti?eness.is not
impaired by ‘the geomefry distortion which may |
derive frqm bursting and}swelling of the fuel

cladding during a LOCA.

The possibility éf fuel rod embrittlement due to 
chemical reacfion between Zircaloy cladding and
steém_hés’alSO'been considered-in»the.SRBT progfam;
New and_previously burst tubeé were raised to_highv
temperatures (2100 to 2700°F) and after varying
lengths of time.at this temperature the samples
were_quenchéd in a ccntaihment_of water. The
results ihdipated tﬁat clad tubing exhibiting metal-
water reactions of as'much as 16% maintains its

integrity.

As expiéined in the first paragraph of the FSAR
114.3,1—8,‘the heat geﬁérated by the reaction of»thé
Zircaloy clad with steam is éonsidered in evaluating
the fuel rod temperature transient in addition to.
the fuel rod decay power. The reaction heat
generation is conservatively calculated using

the Baker's parabolic reaction rate even when no



steam flow is assumcd to be available for cooling .
~the core (such as the time period between the end

of blowdown and the beginning of entrainment).

.Tﬁe loss—of—cqolént accident analyses presented
in the FSAR Were revised to include the improved
Ealculational techniques developed fér the
evaluaéion of the LOCA. The'resultsAof the new
analysis indicaté a maximum peak clad temperature.

of 2015°F for the dbuble‘ended cold. leg break. -

The reflooding calculations have been modified
to incorporate the results of the FLECHT tests.
The basic assumptions used in this new core

reflooding model are:

1. 'For.the_first few seconds of reflooding, the
flooding rate is independent of the loop

resistance (FLECHT).

2,_ The downcomer head required to drive the steam
generated in the core is calculated with the
loop resistance eyaluéted with the homogeneous
K—facfbf. The result is modified by an experi-
mental multiplication factor to account for the

departure from the homogeneity..



3. The flow through Lhe core and the quench front
veloc1ty as a functlon of the inlet: core flow

rate is obtained from experlmental results

(FLECHT) .

4. No credit is taken for the entrained liquid

droplets falling pack to the core.

The cdre reflooding réte determined by this method.
vfor Indlan Point Unit No. 2 is reduced from a
floodlng rate of approximately 9.in/sec to 2 in/sec
‘at the time entrainment begins. Subsequently,.due_
_to the increase of the water level in the downcomer,

the core flooding rate increases to about 2.5

in/sec.,

The evaluation of the double-ended cold leg break
temperature transient using the above flooding rate
indicated a peak clad temperature of_2015°F as

" previously calCulated;A.In this analysis,'the fuel
rod clad temperaﬁure aftetireflooding decreased
less rapidly than indicated by Figure 4 in Appendix
14B of the FSAR. The total amount of Zr-H,0

reactiqn'at the hot spot was 2.8%.



It should be pointed out that a peak clad
‘temperature of 2015°F and a maximum local Zr—H2O
of 2.8% are well below the LOCA limits as indi-

cated by Figure 5 in Appendix 14B of the FSAR.

The loss—of—coolant analysis presenfed in

Chapter 14.3.2 of the FSAR considers the

existence of thé prevailing back pressure in
'éalculatingjboth the accumulator‘and the safety .
injection syétem flow‘rates. The accumulators

ére activated when the system.preSSure drops__

" below 600 péig. Sinqe ﬁhe accumulators are a
passive system which reguires only the opening

of check valves, no malfunction delays in delivering

accumulator water to the vessel are expected,

With the éxception of the internal recirculation
céqlént'pumps which are not used dufing the
initial injection period, all thé safety injection
pumps are‘outside the containment. Furthermore,
it should be noted that the residual heat removal
pumps whicﬁ are located optside tﬁe containment
‘provide a redundant system to the internél

recirculation pumps.



To. as surce operablllty of moter -operated valves
and pumps in accident environment, Westlnghouse'
has performed tests in post-LOCA environment
A descrlptlon of these tests and their results

is in answer to AEC Questlon 7.8 of the FSAR
The results of these tests 1nd1cate’that motor-
operatéd valves and pumps will be operable in a
post LOCA environment, as well as under normal
conditions. It follows that no additional delay
in the operation of_the valves will be experienced
under LOCA conditions beyond that required,to
start.the.diesel. Furthermore, the operability
of motor-operated valVesIand pumps is periodically
tested so that potential short circuits in the

-

motor will be detected.

The problem discussed in the FSAR, Page 14.3. l 18
first paragraph refers to the beglnnlng of the
reflooding phasebwhen the ECCS water reaches the
bottom of the core. .At;this time, even though
unlikely, the loop seals may be filled with water.
Should this happen, the steam generated in the core

would have no escape paths and would increase the

~10=~



pressure“inktheféystem. -It is clear thatVSinc¢;
the downcbmer height4(l6.4 ft) far exceeds ﬁhaﬁ',
'of the loop seals (8.5 ft){ the preéssure buildup
in theisystem will blow the liquid oﬁt of the loop
Vséals ﬁuch'before being able to push the downcomer
water through the breék; As stated in the FSAR,
the resulting delay in recovering the bottom'bf

the core would be insignificant.

'ihé‘tésts described in fhe fifth paragraph,bf FSAR
14.3.1-21 wére conducted with unpressﬁrized rbds.

It should'be noted that even if thé rods wefe-
pressurized, the pressure would have caused tﬁe rod
‘Lo burst, thus relieving the-rod internal pressure;
'much befofe reaching the peak clad temperature of
2800°F. Subsequently, quench tests were perfofmed
with various combinations of internal pressures
from'lod to 2250 psi and clad temperatures from lQOO
to 1900°F (approximate maximum temperature obtained
- for rods which do not burst) . ’Nb loss of integrity
occurred in any specimen. Quench tests from high
temperatures (2200 ﬁo 250Q°F)'were also performed
with previously burst rods. ‘No shattering was
observed'ﬁhen up to 16% 6f the clad thickness was

oxidized.

-11=



As indicated preViously, the combined ¢ffects
of ciad bursting éndvswelling were conéideréd in
determininglthe’effects of the worst geometry
‘distortioﬁ'that'cén be exberienCQd dufing'a LOCA

-in¥a PWR core. The calculated increase in peak

clad temperature was less than 100°F,

An essential condition .for the generation of a
pressure surge'referred‘to in the abéve reference
.is the presenée}of mélten matérial.‘ As indicated
by the results of loss-of—coolén£ accident analysis,
the maximum peak .clad temperature (2015°F) is well
below the melting temperaﬁufé of the Zifcaloy—4.
'In addition, the fuel’temperatureAis well bélow

tﬁé méltigg,point.> It followé.that no pfessure

surge due to molten material-water contact will

occuf during a LOCA..

Variations in enrichment is considered along with

other uncertainties in evaiuating fission gas pressure
in fuel rods. Considering these variations, the open
~.volume in the fuel rod is»designed‘to limit the internal

pressure to less than 2250 psia.



The assunption of adiabati ¢ oconditions At l)t»

«:ln;i surface ié 5nonxn:rv;u;iVQ: since this ijéidx

the maximuﬁ fﬁel rod tompCréturo'fise.. In

:effcct, when the clad surface is adiabatic as
heat is removed ffom the rod, all the éneréy
genefated goes to increase the fuel rod temberature.
1t should be pointed out that éven during these
periods bf.time when nolsteam is assumed to be
évailéble fbr‘cooliné the core, the Zr~H20 hea; of
reaction-is evaiuated ﬁsing thé parabblic rate

- equation,

-13-
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Question No. 4%

. Question:

Answer:

" Does the design leak rate from the containment

apply only for the first minute after an

‘accident? If so, please explain the basis
 for this. If not, please explain the statcment

~at the top of page 14.3.5-14.

The Indlan P01nt Unit No. 2 FSAR contains many

_ac01dent analyses with many different assumptions.

The statement at the top of Page 14.3.5- 14

"...the contalnment leaks at its de31gn
rate for one minute at which time

leakage termlnates.-._

is taken from the descrlptlon of an analysis

entltled One Mlnute Isolatlon of Containment-

Gap Release, which begins on Page 14. 3 5-13.

For this particular analysis, a leak rate

assumption is based on the proper functioning

of the isolation valve seal water system and

the penetration pressurization system to block

leak paths This is the most realistic case in

'the unllkely event of a LOCA.

other'analyses have been performed in which the

,contalnment leak rate is assumed at its de51gn

value for the duratlpn-of.the accident, and the

resultant doses'are within 10CFR100‘guidelines.
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7 S Question No, H-406

Question: Explain the procedure for removing operators
from the control room and at what time this -
will be done following an accident, as referred
to at FSAR Ql4.16-4. ' L -

blannswer:' A In FsAR Ql4.16-4, the doses indicatéd are based
o on a cOntinuous’thirtyfday exposure,> As é resulﬁ,
- the control room operatoré will not receive the'l
dbse stated in FSAR Ql4.16-4, during their normal
_workinq hours following a design basié accident.
The operators may wear protective clothing.ana
full face respirators to further reduce radiation
expgsure in the éontrol room or when going to and

from the gcontrol room.



" Question No. 1~47

Question: - For what reason were the particular aqﬂumptlonq'
; regardlng retained fission products in the core'
used in FSAR Q14.8-3 (c.l1l.)? Aren't these -
inconsistent with AEC assumptions? Explain.

Answer:  As stated in FSAR Q14.8-3, Part C-1, hydrogen
| | generatlon by core radloly51s is calculated
assuming that 50 ~of the halogens, 100% of the
noble gases, and 99% of all other fission products
are retained in the core. This is the same as
‘the TID 14844 release model except for treatment
of the noble gases. With the TID-14844 release
| model, noble gaéés afe reléaééd from thchdre to
T the conﬁainment atmoépheré, and thus do not contri-
bute to hydrogen génerationt The basis stated in
FSAR Q14.8-3 (C-1) retains the noble gases in the
core where they contribute to hydrogen generafibn,
and consequently yield a hore éonservative result

than the TID-14844 release model.
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Question:

- Answer-

Question No. H-48

Provide the analysis in Q14.8-4 for the first 10
days following the design basis LOCA.

Attached is a portion of the computer code
output which is the analysis requested for the

first ten days following the design basis LOCA.
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_ INDIAN POIVT NO 2 f TID RELEASE MODEL # NOBLE. GAS- IN can
f PCT. ZIRC. -WATER # ALUMTNUM INVERTORY PER SA#C # 1h8

SEPT 18 1069

TOTAL SUMP

RATE TOTAL H2

‘SCFM SCF
1. 963+oo " 4,15E+03
1.L3E+00 6.55E+03
1.18E+00°  8.88E+03
9.26E-01 9.85E+03
7.82E-01 1.11E+O4
6.72E-01 1.21E+04 -
5.87E-01 1.30E+04
' 5,17E-CL 1.33E+04
4,62E-C1  1,45E+O4
4,16E-01 1.61E+04

TOTAL HYDROGEN JEFERATION

TCTAL CCRE

RATE = TOTAL H2
SCFM SCF

- 9.91E-01 = 2.06E+03 -
8.39E-01  3.36E+03
7.60E-01 - 4.51E+03
7.10E-01 5.57E+03
6.T4E-OL 6.56E+03

- 6.4SE-01  7.51E+03
6.20E-01 = 8.42E+03
5.98E-01 9,305+03
5.78E-OL - 1,01E+Ok4
5.60E-01

1.10E+Oh

TOTAL CORROSION -

RATRE

~ SCFH

1.6QE+00

8.72E-01L i'
- 8.72E-0OL

8.72E-01
5.36R-02
5.36E-02
5.36E-02
5,29%E-02

5.36E-02
5.36E-02

TOTAL Hp

SCF

3.&1E+O3
5.81E+03

7.07E+03

8.33E+03
8.60E+03

8.6TE+03

8.75E+03
8.83E+03

. 8.91E+03

8.98E+03

o f;i)zo/é?i::}.

GRAND TOTAL

' 1.03E+00

RATE TOTAL }
SCFM scr
4., 6LE+00 1.63E+0%
3.14E+00 " 2.2L4E+Ch
2, T6E+00 . 2,6LE+0hL
2,51E+00 3.0LE+CY -
1.51E+00 3.2GE+04
1.37E+00 © 3,LOE+O4
© 1.26E+00 3.68E+04
1.17E+00 3, B6E+0U
1.09E+00 4, O2E+04.

4. 17E+Ok

<
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Quéstion No. H-49

_QneStion: HProv1de two copies of the test reports referred
SR to in the answers to Q14.3.3 and Q14.3.5. If
these are proprietary documents provide a detailed
summary . from which we can assess the need. for

" we can obtain as much information as possible.

A copy of WCAP-7379L, Volume I, WCAP-7379,
Volume II, and WCAP~7422L will be furnished
- separately ' The>copies of WCAP-7379L Volume I

and WCAP 7422L are non proprletary versions of

these referenced renorts, the orlglnal versions

of which are prdprietary.

obtaining the proprietory document and from which .



‘Question:

‘-g}duéstion No. H-50

Explain in detail the basis for the assumption
that accident discussed in Q14.6-2 will result
in the radioactivity being initially released
under water. What if the dropned fuel assembly

‘were perforated by contact with some object above

the water. Explain the significance of the Westing-

. house analysis when it is conducted in water which

does not contain the many radioactive elements
which would be present in the accident situation.

The handling of spent fuel is performed entirely

under water by remote means. It is physically

impossible to 1lift the fuel assemblies out of . the

~water because of the design of the fuel-handling

cfane and fuel-handling toéls.

The WestiﬁghoUse aﬁaleis is significant since .-the
solubility éf iodine ih‘the spent. fuel pit water

is not affected by the presence of other_radioactive'
elements pfesent as a result of a fuel-handling

accident.



.. Question:

" Answer:

_-Qudétion No. H-51

Which tests ¢onducted with reference to 06.3 were
conducted in a solution containing the combination
of all elements in the appropriate ratios present

~ . in the containment liguid following an accident.
- Justify the validity of any tests not so conducted.

All materials of construction in containment that

would be ekposed to the Design Basis Accident (DBA)

env1ronment were tested in solutions representatlve

of the major constituents of the DBA env1ronment

chemietty. Only tﬁose materials that were Compatibie
w1th the DBA env1ronment were accepted for safeguardS'
use, where these materlals are exposed to the con—

ta;nmentvenvironment;



o

‘Question No. H-52

Question:

. Answer:

What procedures are used to determine if there
is any mercury in water which will be in the
containment after an accident and how is all of

_ the mercury removed from the water to meet the

requirement of paragraph 4.1 of FSAR 06.3-13,

The use of mercury and its compounds is prohibited

in ‘the reactor containment building. In addition,

the use of mercury is prohibited on or in the

»vicinity_of'any system which has fluid contact

pathsAWith the reactor coolant or steam systems,
All water used in fhe above systems ié_procéssed
byvflashvevaporators'and/or ion exchaﬁge'resins
for £he prste ofArémdving ¢ontaminants. Chemical

analyses are performed on the water on a routine

vbasis for the purposé of_variinng that the water

meets the specifiedlquélity‘standards.



v} vfduéé%ion'No, H-53

Question: Justify the use of test temperatures for aluminum -

' ’ corrosion beclow post accident -temperatures in the
-containment, FSAR Q6.3-19 and 20. Exnlain- the

effect of the aluminum corrosion on the equipment

which has aluminum in the containment. 'FSAR 06.3-9., -

’.AnSWer: : The'ccqsequences of the pbstulated post=-accident
temperatures.in the containment following a Design
BasisAchident (DBA) were'considered‘in the
evaluation 6f aluminum corrosion in fhe alkaline
borate.sprayAsolution;» The data presehted in ‘.
Table Q6.3-5 of the FSAR are bésed on the aluminum

e -Acor:QSibn'daté presented in Table Q6.3-4 and the.

DBAﬁtemﬁéréturé profile curve (Figure Q6.3-2).

_ The use:of'aluminum in containment_on engineered'

safety features is prdhibited where the aluminum

would be exposed to the containment environment.



.

Question:

.
.

Answer: .

a0
. Question No. H-54

~Justify the conclusion that Nordel used in the

tank valves will not be adversecly affected by
exposure to sodium hydroxide solution on the
basis of a six-month exposure test (FSAR
Q6.4-1) in light of the length of time
specified between tests of the valves as

shown in Tech Spec. 4.5 (I.B.) (4.5-3).

The Nordel rubber diephragm‘valve material testv
results referred to in the question were the
results obtained after the first examination

of the test specimens which were exnosed to a

33 w/0 sodium hydroxide solution at a teﬁperature'
of 1005F.for é'period of six (6) months. . The test'

was not terminated at that point, but was extended

for an additional 13% months.

An examination of the test specimens after a
total exposure time;of 19% months‘to the 33 w/o

sodlum hydrox1de revealed that the spec1men welght

losses were <0. 1% and that there was no change. in

the original physical characteristics of the Nordel

rubber. These test results substantiated the

orlglnal recommendatlon whlch specified the use

of Nordel rubber dlanhraqm valves in the spray

additive system.



. . ":\,. .

-4;Qﬁestion'No.'55

Question:

- 'Answer:

Discuss your conclusion to disregard the
possibility of & failure of the reactor

vessel in the design criteria for Indian

Point No. 2 in light of the ACRS statement
guoted in the AEC answer to A-44 (letter
dated January 11, 1971). _

AEC,staff response.
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« ‘"Question No. 56

" Question:

- Answer:

Major meltdown is not a postulated accident
for this plant (see answers to guestions 8, 9
and D-69). ‘ :

“a. Can-it be inferred from this that there is

100% certainty of the Applicant's part that-
the ECCS will function satisfactorily in
~any "credible" ‘loss of coolant accident?

b. If'the answer to a. is affirmative, can the
Applicant justify his faith in the ECCS
without periodic functional testing of the
entire system under accident conditions?

c. Is such testing comtemplated and does it
include flooding the reactor core with
borated water from the accumulator tanks
under accident conditions of temperature,
pressure and humidity? ‘

d. Does the AEC Staff believe there is 1003
certainty that the ECCS will perform
satisfactorily in any "credible" loss of
coolant accident and, therefore, that the
_probability of major meltdown is zero?

e. What assumptions, either explicit or implicit,
- are made in the FSAR question Ql14.1-1 ‘(which
is concerned with the iodine reduction factor
of the air cleaning systems necessary to meet
“the 10CFR100 guideline values) as to the
effectiveness of the ECCS? :

a. Yes.
b. :Yés
c.  No

d. (AEC staff response).



The assumption of TID-14844 fission-product.
release fractions impliés degraded safety

injection system operation which the applicant

does not consider credible.
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" ‘Quegtion No. H-57

- Question:

Do any of the test reports relied upon in the FSAR
represent reports which have excluded unfavorable
test results even 1if the unfavorable test result

. was presumably irrelevant? If the answer is yes,

Answer:

identify thc reports: and justify your reliance
upon them. .If you do not know the answer justify
your reliance on the test reports.

The test reports referred to in the FSAR were based
upon all relevant test-data and results known to

the persons responsible for the preparatioh of

‘such reports, and in reaching the conclusions in

‘such reports, no known relevant information was

ignored. It is'possible that in‘détermining

releyant_data for use in the reports, certain

test results were disregarded as not appropriate.

For example, test results, whether favorable or

unfavorable, which may-hdve been affected by

faulty test equipment or procedure would have been

disregarded._ Thus, if a meter designed to read

‘results were ‘checked after a test had been run

and shown to have been outfof ca1ibration, it is

likely that the result from'such test would have.

_béén disregarded. Similarly, in cOnduCting '

‘detailed'techniéalHStudies of the type involved

in thé‘test reports, the scientist or engineér may

have disregarded certain tests, whether favorable or
_unfavorable, because the results of those tests

‘would not bear on the phenomenon. which was under

study and which was to be the subjéct of the report.



