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Consideraiion bus bean given o the conseausncas of water leaks |

~r'~»

n
ool of the FINR reastor, The most thely sourass of water fecks have heen reviewed
and eefosiuiions of leckage raies for verfous size holes have been mude, Cansideration
has also been given fo the passibilifty a? fuel melidown due fo fisslon predust heating
afier operation af 2 MW and ofter the compleie Joss of water from the pool, Possible

sorreciive measures following o pool waier leuk have been listed,

Source and ﬁiqczt'ac%eris%%‘c Behaviour of Potential Lewk

An Investigetion of the primary loop pz;ﬁm system and the pool consirusiion
datatls of the FNR suggest the following potentiel sourees of water feoks in arder of
decraasing amiu:f%sﬁi e

b, Glass window and flow rate indicuter in hot de=-lonizer sysiem.

2, Beam poris,
3,  Pnoumaiic jubes.

4, Primory loop componenis,
&, Coiustrophie sgeurrences such a8 earthqueakes and explosions,
These various possibiiities suogest lecks ranging from a few Inches In diomeler

3 4 -

io soveral inches in diumeter {neglesting o tunk ruplure), To ohisin conservaitve

astimates of Jevkage raves an nd the fime fo empiy the peol, caloulaiions were mude -
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i for exboust ve alozity, Since the rngzm@fis: esnd

heam pory teoks would probubly ecsur of or near the sume elevation gs the core, the

4 des 203 al L LIS S &% ., “ag ) '!‘ e
imibicd nend s assumed 0 be 2§ teel, NS SOUORTOr 1 5 writie ot ntermsof b { @nu water

rom b=y, o h= Qos time vorled from i= G0 ¥ = te.




The solution is given by

o = éﬁ ..i}?.
As g

i

where  fe time fo emply pool

h = woter head af any fime &

b
-]
H

surface areu of pool water

arvet of leok

&
H

h = iniiis! heod
g = gravity.
The caleulations were made for lenks vanging from 1° diameter jo 8 diomester,
The resulis are presented in Table 18, Friction and flow losses were neglecied and
the resulis give the minimum time In which she peol would diain,  To ald in designing
an aurly warning leck detector, csi%cse{ss%ims were mode for the insiuntaneous e of

shange of the waier level {fh/di}at hsads of 20 fest and 21 fest, The resulis

n Table 1A which shows that {dh/di} is essentially consiont during the first foot.

A ok detestor which annunciates when the water level has dropped by 1 foof will
afarm within 20 minutes ofter ¢ leak of 1" diometer or greaier has occurred,

The evaticbie vime for moving the regctor bridge and insialling Z*he gzies will
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mited to the time o expose the hot fuel in the storage weks,

Assumning 30 fo 40 minutes is reguired fo move the core info the south pool

and insiall the gates, one may conelude that the lorgest un-controliable i eak which

would allow sufficient time for this operation is approximstely 2 in diameter,

The correciive meusures con be inken for the more probable lecks that huve |

L3

Should the gless window of the hot D, 1, or flow wse indicaior
be broken, readily accessible valves can be elosed to isolas

the unit from the reacior pool.

The beam ports muy rupiure in different ways and under different
conditions, There could be o complete shearing or uncoupling
of the jube or altsrnatively o small erack in the weld seams,
The presence of o plug in the port would reduce the leakage

wie In those cuses where the port rupture wos very large,  Also,

Y

ciosing the lead shield door would desrease the leskage rate if
it were very lavge. For eracks which result in rather low leakage
rafes, biank fanges ere availabie on the beom hole floor for

Should @ leak ccour In the pneumatic twbes, the leaking ube can

be arimped shul within minuies. A crimpingtool s permanently
Iveuted ab the polat of Intended use in the bosement (udjocent o



2

4. The only primary loop component which cunnct be isolared

from the pool system by valving is the holdup fank,

i all the above cases the mie of drep of the peool eve:i may be raduced by

opening @ 4 inch oily woter moin fo the peol sysiem,

Fission Produey Heating

One moy postulate several conditions which would result in the loss of afl
the waier from the pool, Thus the offect of fission produet heuting must be Inves=
tHomted,

The only pertinent dato found in the literature Is an ORR Report {ORNL=2892)

‘ Uil ‘a
BT, i,

The decay heut for the FNR has besn estimoied with the aid of decay hest

surves in Fig, 72 of ANL-64469, A 19 element core operating of 2 MW with fission

3 Y a Q
rage power density of approximately 39 BTU/ . fin,”

dacay heat Is absorbed in the core and thut the afier heut sower

s convstani,  This power extimete for the FNR is well below the

e i, which gove o maximum cladding temperature of 650°F, in

o
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Since the meliing polnt of aluminfum Is Y2007F., it muy be concluded

»

ssion product after-hear,

hat there Is little probebility of fual element melidown in the FNR resuliing from

J.B. Bullock
Remctor Supervisor

W.E, Dunbor
Luboratory Divesior

& fune, 19632,
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