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PN-205 (3-50)

COPY for

ceNerAL@ eLecTric i,

COMPANY

Jaune 3J, 1354

Dr. C. R. Russell (2)

U.S. Atomic Energy C mmisslion
1301 C.astitution .venue, N.¥,
wiSHINGICN 25, D.C.

Subject: TRA-2 CRITICAL EXPERIMENT HAZARDS

Dear Dr. Russell:

Fcllow'ng the pregentiation to the dvizory Committee o “=z:Zor

Safegaards of material pertaining to hazards of operation of
sritinal exneriments wi-h the TRA-2 Reactor, it waz requested that
f.r-ner :nformat:ion be documented concerning two itens, as f7110Ws:

1. Descriotion of methoda be’ng adonted for control of zneed

jone o

of filling and upper leve. of water 1n the reaztor tank.

Fo

teon of Atstances from raildicactive ¢lnud for a 30C-
roentren dose verel2 energy release at crliln cf .1.i7 28
czlca.2122 by Aalreraft Nicleur :ropilsion Department methill:s
Jatlined in P2 -1- 2and by & simplified form.il: which has
been i8eld for ap.rex.mation by the Adviscry Committes on
FNeictor Zafegzuards.

These subjects are here presented in order.

‘ater Con-rcl

The water sjystem in general is descridbed in :°FX-1%5, p. 28 ff.

he 1WO SisSrage tanks nave cipaclules of 18C0 galilons 3nd 1209
gallons. The 200-gpm pump 1s connected to the 1800-gallon tank
only. I: can therefore deliver sufficlent water to ralse the water
level !n the reactor tank to 121 cm with no submerged reflector or
to 127 cm with a submerged beryllium reflector. The 20-gpm pump is
connec.ed .. the 1200-gallon tank and can deliver sufficlent water
for anticipated --erating requirements.

In addit.cn, capacity probes previde interlocks for control ¢f the
water pumps. When the water is at a heizht of 121 em (no sibmerged
refiectcr), the 200-gpm pump 1s shut off, and the 20-gpm pump can be

RSBt

tenlaorized poisen is prolhol
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operated. Tne 2u-gom pump will not cperate at levels below 12l cm,
thus ensiring that all water pumped at levels below 121 cm 13 deliveredl
from the 130C-gallon tank. At a level of 172 cm, a capacity probe

shuts off the 20-gpm pump. Each pump 18 operated by manually holding
closed a push-button switch.

A vertical standpipe is installed in the aystem to prevent overfilling
of the water tank in the event of failure of the capacity probes to
control the water level. It consists of two coaxial pipes. If the
level exceeds 172 cm, water will flow over the top and down through
the inner pipe back to the tanks. The inner pipe will pass 20 gpm at
a differential head of 0.5 cm. If the rate of filling were to exceed
80-100 gpm, the level would rise to 17¢ cm, and water would begin to
flow over the top of the outer »ipe onto the floor of the room. At

a difference in level of about 5 cm, the outer pipe will pass 200 gpm.
This allows an assured safety margin of 18 cm between maximum water
helght and the top of the fuel tubes even 1f all interlocks fail.

Terformance tes3.> nave Leern nite ov. thE cacitance probes. Cycling
10,000 times under simulated operational conditlona resulted in no

Oy .
.

a 130, 3t more than 17 time:s cperating water gressure, the
orobes remzlned leak-tight.

nadloact.ve _ilul D.sages

<
The formula T = ©.237 {kw-sec , where D is ths 2.stince in miles from

Cllal o Ooriylto ozt ownllit L Zll-roentgen do3e 13 received, and the kKw-
sec represent: ..> c¢nL:_ .y release associated with tne cloud formation,
~3x> L. .3=4 for- calculating ~ orzximate exclusion radil by the
xdvisorj cOm-1.2% On neactor oaleguards. The formulae and meihods

degeritel in (JEX-155 have also teen used to caliculate values of T
versus kw-gec fqr doses of 200 R resulting from gammas alone and from
gammas pius betas at two different stack heights. The attached grapn
makes possible a comparison of results derived by the two methods cf
caleulatizn, It 1s appnarent from a3 comparison of valies calculated

under equ.valent conditions ( =+ g dose at h = J) that the sNZ formulae
are realistic.

In addition to the above information requested by the Advisory Comnittee
or. Zeactor Safeguards, the pcssibliity of aluminum melting durlng a
reactor excursion has been given considerable study by the Muclear
.nalysis Unit. The most probable mechanism for producing melting 1ls

convectlve neut transfer from the flowing Teflon vapor.

If it 13 assumed that the moderater side of the wall 13 a perfect
insilatcr, and that Teflon vapor is flowing past the inner side at a
velocity of 2000 ft/sec and at a temperature of 950°C, the time required

to raise the Teflon side of the aluminum wall to 1ts meltling point 1s
of the order of 200-300 milllaeconds.

ot
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In an actual 7x. 2 riniaway, the following conlZlitlons would exisc:
1. The Teflon vapor would flow for 5-10 milllseconds.
2. The average vapor temperature would be approximately 850°¢.

3. The aluminum wall would not be insulated on one side, dbut
Would be cooled by the water moderator.

It 1s therefore conciuded that the aluminum would not melt during a
runaway of the types referred to In APEX-12: as "maximum accident"
and "probable maximum sabotage".

Very truly yours,

ORIGINAL SIGNED BY

J. A. HUNTER
J. . Hurter

Nuclear ciperimen.ajl unitg
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AIRCRAFT NUCLEAR PROPULSION PROJECT

GENERAL @D ELECTRI

CINCINNATI 15, OHIO

TELEPHONE VALLEY 7400

Decernioer 4, 135-

Major A. R. PFrithsen, Chief
Technical Branch

Atomic Energy Commission
CINCINNATI 15, OHIO

Dear Major Prithsen:

In reference to your letter of 3/16/53 (XD-53-3-8) concerning what
might be a significant hacard in che operation of the R-1 Mockup
Reactor, the requested anal;sis has now been completed. t will
be presented in detall 1n 2 zonsclidated ha-ards report €& be

submitzed prlor to initial operation oI ..z reaz.or.

2rlzfly, wne 2nalysis shows Tha. i all the ~usl sheets sligoezc
away Irom ‘e = ainless =teel nlates which normelle encloce thern
v = J

and dropped twelve inches, the loss of one-.nird of zhe 8teel fron
the ac ive core would form a reactor which would De n'ne vercent
overcri:cical if it had veen jus. critical sefore slippage occurred.
Any fuel Aisz-riduliin other vnan normal within the normal core
ocundariles would decrease the reactiviz:-,

0L1ivy o. a run~vav due to

Tre nossil fuel slippage will ove renoved

0y plalging “he fiel channels 2. the 2 -om ¢f the Tuel elements

vith herironezl mezzl plates., » negll . lole anount of fuel will oe
lent

aole o pass the plates, ou. _f water acc.d

_ ally enters ihe fuel
channels, 17 will flow oul.

Yours truly,

m.c.w

M. C. Leverett
Manager - Engineering
ANP Departnent

P.0. Box 132
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