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QUESTION 1. You have nct prov1ded a ba51s for your oonclu51on that the consequen— )

ces of. this accident are well within the guldelmes ‘of the 10 CFR
Part 100. Provide the basis for your model for mixing within the *
contairmment and for 1solat1ng the containment before"a complete
release of activity to the enviromment occurs. Include the follow1ng
specific technical :Lnformatlon for both Units 2 and 3:

a. Estimate the volume of air in. contamnent that the act1V1ty
released from the failed fuel assembly is expected to be mJ.xed
with before release from the containment.

- b. ',Indlcate what spec1f1c ventilation equipment will be requlred
to be in service during refueling that will affect the mJ_xmg
of- the aCthl ty inside the conta:mnrent. ,

. ANSWER 1. (d) amd (o)

A postulated drop of a fuel assembly in the reactor cav1ty was analyzed m

the Fmal Safety Analysm Reports (FSAR) ’ for Indian Point Unlts 2 ard 3 The

assumptlons used in these analyses are descrlbed in Section 14. 2 of the FSARS. The

tesults of the analyses mdlcated that the releases following a postulated fuel
handling: ac01dent lnSlde the Vapor Contalnment Bulldmg (VCB) were substantlally

less than the lO CFR Part .LOO llmltS.

In response to the NRC letter of January 17 l977 a detalled analys:.s of a

postulated refuellng acc1dent ms:.de the VCB of Indlan Point Unlts 2 ‘and 3 was sub—
_mitted on March 21 '1977. The assumptlons made for these evaluatlons conformed w1th '

" the requlrements spec1f1ed in Regulatory Gulde 1.25, entltled "Assumptlons Used for

EvaluatJ.ng the Dotentlal Radlologlcal Consequences of a Fuel Handllng Acc1dent in

'the Fuel Handllng and Storage Fa0111t1es“.". These analyses of the postulated acc1—

dent ylelded calculated off51te doses for both unlts that were small fractJ.ons of

the 10 CFR Part 100 guidelines.



By 1etter dated May 5, 1977, the NRC requested that a further study of the
postulated reruellng acc1dent 1_n51de the VCB be performed To answer the Com-
_ nuss:.on'_s questlons set forth in this letter,' four cases were oonsmered._ These |
cases evaluate t_.he potentlal nuxmg and : releases _folloﬁng the postulated accideut
for a range of ventilation system .con.ditions that can exist inside the VCB. With
the following exceptions, the four cases vma‘de use of the same very conservative

assurptions that were utilized in the ahalyses provided in our letter of March 21,

1977:

a. Mo operator action to initiate VCB 'isolation is assumed to take °
place for 15 minutes followmg the pos tulated ac01dent. This time
replaces the 10 m.mutes that was assumed 1n our analysm of March 21,

G 1977, as requested by the Regulatory Staff.
. b. o Conservatlve assumptlons for atmospherlc dlfquJ_on outlmed in
Regulatory Guide 1.25, were used 1n the analyses. The dlffusmn factors
_were determined using the Sagendorf Model and 5% A/Q values.
C. _‘ " It was assumed in the analysi's of March 21, 1977, that there was

no time of transit of the gases released from the postulated failed |

fuel assembly to the exhaust system'of_ the VCB The postulated g_aseous _
releases were assumed to be released direc:tly .Lnto tfhe VCB exhaust duct '
at a rate such that all of the .g_ases: would escape from the 'bui.lding over |
a two hour period. For the purposes 'of this analysis, however, the
tranSJ.t times of these released gases from the refuellng pool surface to

the VCB exhaust duct and to the radlatlon mon:Ltors were calculated



\. .

'I‘ran51t times were calculated by approx:matmg the volme of air

 around a VCB exhausc duct or a VCB air rec_rculatlon unit by a spherlcal'

wedge section. This wedge section excluded those volumes occupied hy

. equipnent within the VCB. All points on the sphei:ical surface of the

wedge and hence equi—dis’tant from the suction point were assumed to

have the same‘velocity. These veloc:Ltles vere calculated using con-

servatlvely hlgh design VCB exhaust flow rates, VCB air rec1rculatlon

unit flow rates and refuellng pool . sweep vflow rates. '

- For the cases in which one or more alr recirculation units Qas
assumed to be operat:mg, the pomt of 1mp1_nganent on the wall of the VCB
and the trans:Lt times of the released gases were calculated using a
vector addition of the calculated gas flow rates. It was conservatlvelyr '

assumed that no upward m:Lx1ng of the gases took place. A’.flow_divvision h

of the released gases between the VCB exhaust_ducts and VCB air recircu- ‘-

lation" unit number 5 was then determined.

For'-the ‘case in which no VCB air recirculation unit is running (case

number - four) , the NRC reComnended_ model was used to d_etei'mi.ne the gas .

. transit times. The analysis assumes that the air:'flow path in the VCB is

continuous from the surface of the ‘_'_refueling pool tq the annulus area

" outside the crane wall.

No attempt was made in the March 21 l977 analy51s to calculate
mixing volumes of the postulated released gas within the VCB. Instead, the
feleased gas was assumed to be e;épe’lled from the VCB at a rate such that

all of the gas would escape fram the building over a two'_hour pericd.



e e
As. part of this analvs1s, however, such nuxmg volumes were calculated
For case number four in which it was assm‘ed that no VCB air rec:rculatlon ‘ |

"7 units were operating, the NRC reccmnended model was followed.'- A mixing
volume of 600 000 cubic feet was calculated for the postulatea gaseous re-

e lease during 1ts transit time- ‘to the VCB exhaust ducts. . For the three other'.
cases which were examined, a conservatlvely small minimum mixing volume was -
calculated for the portion of the released gas that 1s deflected toward the
VCB exhaust. This mlxmg volume was determlned using the volume of the |
annulus between the crane wall and the wall of the VCB fram the VCB. purge -

' exhaust pomt to the nearest pomt of gas mpmganent on the wall of the VCB.
Th.'LS volume was calculated to be at least 25,000 cubz.c feet.
The"follovdng four cases evaluate -the release of gaseous activity vfor a
range of ventllatlon system condltlons follow:.ng a postulated refuellng acc1dent

1ns:.de the VCB. . N C N
TIMEFROMPOINTOF - TIME FROM POINT . = CALCULATED

RELEASE TO VCB MONITOR OF RELEASE TO VCB o - MINIMUM
' _ . SAMPLE, LINE INTAKE PURGE EXHAUST DUCT .- MIXING VOLUME
- (VCB air recirculation . ©© 1.04 minutes - . .1.39 minutes .~ . 25,000 £t
unit #5 operating) : o - :
(VCB air recirculation . 1.83 minutes . 0.85 minutes 25,000 f£t3
unit #2 operating) : o K : L. S - ;
(all flve VCB air recir- = 0.29 minutes . S 0.18 mi_nutes -~ 25,000 ft3
culation units operating) - - S o : s S
CASE 4 | o R SR
(no' VCB air recirculation 10.73 minutés . 10.73 minutes 600,000 ft>

units operating)



ANSWER 1. (¢)

'QUESTION 1. You have not prov1ded a basis for your conclusmn that the conse-

quences of this accident are well within the guldelmes of 10 CFR
Part 100. Provide the basis for your model for mixing within tb
contaimment -and for isolating the containment. before a complete
release of activity to the environment occurs. Include the fol-
lowing specific technical information for both Units 2 ard 3:

c_.' Provide the location of all monltors ‘which will automatlcally .
isolate the contaimment following the accident. If the monitor
'is a sampling monitor, prov1de the following additional infor-

matlon'
‘'l. The locatlon of the sample mtake,
2. The delay time from when the contamlnated air reaches
the sample line intake point to the initiation of the
‘containment isolation signal; -
U 3. The sample line length, :Lnside diameteri,.and flové rate; -
4. The response time of the n‘onltor, and

5. 'I‘he number of sample lJ_nes ’ sample monltors and
' _pumps. o

\5‘.

'}C‘harmel R-11, the VCB air particulate ’zvrbnitor'and étmmel 'R-l2., .the VCB
radio—gas monitor wili generate an aﬁtomatic isolation signal following the postu- |
lated refueli_ngj accident; ,These two hbhitors nxeasore' air particulare radi.oactivity.
and redio—gas activity; in an air sample drawn from inside the Vapor Containment

r

Building. As described in our response'o'f March 21, 1977 pages 2—3 the ‘contin- 4

uous samples for thlS monltormg system are Laken at the inlet of VCB air reolrcu-'
- lation unlt mumbers 21 and 25 for Indian Po:.nt Unit No. 2 and unit numkers 31 and
"~ 35 far Indian Po:Lnt Unit No. 3 'I‘hese un:Lts are located on dlametrlcally oppos:.te

sides of the VCB. The sample lJ_nes from both units have a maximum’ msme chameter :




of one inch. - Flow rate through these sample llnes is 10 cublc feet per mmute
established 'by the sample pump in the 'radlatlon' m:nl tor package. ‘The two sample
lJ_nes have a comblned length of aloom: 150 feet before tney Jjoin. a s:mgle.one

ch dlameter sample line then rins the remalnlng 30 feet to the radlatlon monitors.
The time required for the gas sample to 'travel from the sample suctlon point to the

radiation monitors is conservatively calculated to be less than 15 seconds

‘Response times for _the detectors and all. the electrlcal .equipment associated
with the alarm function and-the VCB isolation valve actuation 1s less than one
| iseoond. This response tJ_me was derived from the equlpment manuals using conser— |
'vatlvely hlgh time constants for detector response and assummg that the ala.rm
setpomts are at full scale. | |

A

The total response time. fram the point where the postulatéi radioactiVe |
release reaches the sample line J_ntake untll the Ulltlatlon of the VCB' lSOlathI’l

’ 51gnal ‘is less than 16 seconds. ;



~QUESTION. 1. You have not prov:.ded a basis for your conclu51on that the conse- - _
"+ quences of this accident are well within the guidelines of 10 CFR. . -
Part 100. Provide the basis for your model for mixing within the
contairmment and for isolating the containmment before a complete
. release of activity to the enviroment cccurs. Include the following
specific technical mfonnatlon for both Um_ts 2 and 3: ’

d. Provide the time elapsed frcm release of the act1v1ty flom
. the. refuel:mg pool to when the activity reaches:

1. The purge line inboard 1solatlon Valve, and

2. The contamment mnltors sample llne 1ntakes.
4 . .

ANSWER 1. (4)

Refer to the answers in Quest_-;ieris’l(_a)ﬂ and 1(b).



" QUESTION 1. You have not provided a basis for your conclusion that the conse-
o " quences of this accident are well within the guldelJ_ncs of 10 CFR

 Part 100.  Provide the basis for your model for mixing within the
containment and for isolating the contairment before a complete
release of activity to the environment occurs. Include the fol-
lowmg specific technical 1nformat10n for both Um ts 2 and 3'

e. Provide the tl_me elapsed between recelpt of the contain-
- ment isolation signal and complete closu:ce of the con-.
tainment purge line valves.

ANSWER 1. (e )
| As exolalned on page 6 of the March 21 l977 letter, closure t:.mes for the . -

. VCB Ve.ntllatlon ~1solatlon valves are'requlred‘ to be 2 seconds or les_s. o



"QUESTION 1. You have not provided a basis: for your conclusion. that
- the consequences of this accident are well within the-
~ guidelines of 10 CFR Part 100. Provide the basis for
‘your model for mixing within the containment and for
_1solat1ng the containment before a complete release .
of activity to the environment occurs: Include the
following gpelelC technlcal information for both R
‘Units 2 and 3:

f. Indicate if the release will be through charcoal.
filters and the expected efficiency for the re-
moval of iodine. ‘Indicate if the fllters and fans.
are safety grade. - : -

ANSWER 1. (f)

As explalned on page 7 of the Mcrch 2], ]977 letter, releases

from tne VCB will always pass through nEPA and charcoal bed fllters.A-

In addltlon, there are two other fllter systems whlch could be
'_avallaole to remove 1od1ne from the air 1n51de the VCB prlor to

the release from the'oulldlng. No credlt has beeh ‘taken for:any

-of these systems.
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- QUESTION 1. You have not provided a basis for your conclusion that
‘ - the consequences of this accident are well within the
guidelines of 10 CFR Part 100. ' Provide the basis for
your model for mixing within the containment and for
‘isolating the containment before a complete release .
of activity to the environment occurs. Include the

- following specific technical 1nformatlon for both Units
.2 and 3: : v .

g. Provide arrangement drawings and P&IDs showing the - N
- equipment: listed in Questlons l(b), l(c), l(e),
and l(f) ’ ' e : . , '

ANSWER l (£)

| These draw1ngs have been s&éplled to the Comm1951on-as flgures
'5.l42xthrough 5.1-7 ;n\the_Indlan P01nt~Un1t No. 2 and 3 Fanal »if
VSafety.AnalysisiRepdrt (FSAR), fiéﬁrés.é 4-3 and 6>444-of'£he
 in§iah Péint'Unit‘No. 2 FSAR and’ flgures 6 4 l and 6.4~ 3 of the .-
indian ?oin£ Unit No. 3 FSAR In addltlon, flow alagrams for thea7
'Indiah P01nt Unltﬁﬂos..Z and 3 VCB ventllatlon systems whlch are’

more current than those dlagrams 1ncluded in tne FSARs. are attached

to thlS sunmlttal
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QUESTION 2., Based on the above information .and the source term
' - parameters of Regulatory Guide 1.25, estimate the
offsite doses assuming a postulated worst single
failure. Provide, for the equipment required to
reduce the consequences of this accident, the safety
- ~class, redundancy, powexr source and technical spe—
. cification requirements,

' ANSWER 2.

Onl";tﬁe VvCB iisolatlon valves are‘required to operate if thev
--isolation Signal is nanually 1nitiated follow1ng tne postulated
'refueling acc1aent. ‘These valves are deSigned to meet redunaancy
Hrequirements and seismic ge51gn criteria. Power to the valves
-1s prov1oed by safeguards power supplies. Valve testlng require-

'ments and operabllity standaros are establlshed in tne Technical

'Spe01fications for the two units.

The radiatlon monitors, R-ll and Rr12 either of'whiCh'could
generate an- automatic VCB isolation 51gnal are powered from safe-

guards power supplies and are claSSified class I eismic. The-

',Technical Specifications for both Units 2 and 3 require that thesebf

ystems be tested and verlfied to be operable prior to the start

of refueling operations.



- Total Offsite Thyroid Dosef(Réms),a

VCB Isolation IR VCB Isolation
Assuming Operation e Assuming Manual Action
of Radiation Monitors ‘ - After 15 Minutes

Case 1 Ip2 o ' 0‘,~" _'~r 'yu'V ‘ a-_72.7'

IP3 0 0. . 190.0

case 2 - P2 106.3 - . 106.3"

: Case-Bl o Ip2 : . -‘n83,4if,ak-':.,.‘ {f = .,183.4.7 )

| IP3 . 218.0  -_. R ','218.0:-

‘case 4 . 1p2 ': - u”;3;7:;: M1th!4a a;a' . -'51.9

March 21, @ IP2 - L= 22,0

1977 h C B R T S
-Analysis ' IP3 ; e .. 57.5
15 minute

release

time) .

..
fNoté‘ Thc worst case maximum calculated whole body dose was

determined to be 0.47 Rem for Indian: "Point Unit No. 2
and 1.24 Rems for Indian P01nt Un1t No. 3g1:.



QUESTION 3, Propose any Technical Specifications needed to ensure °
' that physical parameters stated in Questions 1 and 2,
will be maintained (in a conservative sense) during -

all fuel handling operations within the containment.

ANSWER 3,
-No changes in the lechnlcal Spec1flcatlons of elther unit are -

requlred to. ensure that these conservatlvely calculated conse-"

quences Xpostalated reluellng ac01dent are with 1n the 10 CFR "
.Part lOO off51te exposure guldellnes for the llfetlmes of the

.fac1llt1es.

For the'purposeS‘cf performing*these'analees, many very
conservatlve Smellfylng assumptlons have been made. In fact,
the most llkely consequenceb follow1ng the postulated refuellng

acc1dent are that little or novradloactlve‘releases would escape

from the VCB.



