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S u b j e c t :  TRA-2 CRITICAL BXPERUIEaT HAZARDS 

I. Dos2ri3t13n 9f nethod?  be'nz sdoyited f o r  c a n t r o l  o f  e-ced 
of fllling and 1;Ser :eveA of water I n  ;he reA2tsr cdnk. 

These subjects are h e r e  $resented in o r d e r .  

s t e r  C o n t m l  

?he water s j s t en  i n  g e n e r a l  i a  deacrlbed in :CFX-lS'j, p .  23 if. 
:he iw3 s;;rdge tanks have c i 2 a c i t i e s  of I&; cyr;;lans m d  1 2 ~ J  
gallons. The 200-gpm pdmp i a  connected t o  the l&O-gallon tank 
o n l y .  I: can therefore deliver s J f f : = l e n t  water  t o  raise the water 
lP* ieL  I n  t h e  r e a c t o r  tank t o  121 c s  with n3 sdbmerged reflector or  
t o  127 cm with a rubmerged beryllium ref lector .  The 20-gprn pump is 
c>j?.T',els:ei .: the 1200-gallon tank and can deliver sJfficlent water 
for anticipated :;e: .;i:lng r e q u i r e m e n t s .  

In additlcn, caszcity proC2s p r c v i i e  i n t e r l o c k s  f o r  c o n c r z l  o f  the  
water pilm 8 .  When the rater 1s at a height of 121 cm (no sibmerged 
re l" iec t6r  P , the 230-gpm pump is s h u t  off, and the 20-gppl pump can be 
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operate-',. ,n=. 2u-ggu ?.in> w i l l  fiJt c2erate a t  levels below i.2: cm, 
thus e n s i r l n g  t h a t  311 water p-r;n;ed s t  l e v e l s  below 12: cm Is delivere- 
from the l&;-gailon tank .  
shilta o f f  t h e  20-gpn pump. 
closed a gash-button switch. 

A t  a l eve l  of 172 cm, a ca2acity >robe 
Each p;lmp l a  opera ted  by manually holding 

A vertical standpipe La ln8talled in the system to prevent overfilling 
of t h e  rater tank in the event of failure of the capacity probe8 to 
control the water level. It consists of two coaxlsl pipe, .  If the 
level exceed8 172 CmJ water will flow over the top and down through 
the l n n e r  pipe back t o  t h e  tanka.  The lnner pipe  wlll pa80 20 gpm at 
a differential head of 0 .5  cm. I f  the rate of filling were t o  exceed 
80-100 gpmJ the l e v e l  would rise t o  176 cm, and water would begin t o  
f l m  o v e r  the to? of the outer ?l?e  onto t h e  floor of the room. At 
a difference in level of about 5 cm, the outer pipe  will parr 200 g2m. 
This allows an ass- ired safety  margin of 18 cm between maxinnim rater 
height  and the t o p  of the fiJel t u b e s  even if all interlock6 fall. 

e--# The fomula C = C . J J :  }'ku-sec , I*'ne?e D is -53 S,s t ; ; l : e  in miles from - .,- A . _ _  f 1. . - ,- 2-i-~ent ; ;en dJse  receive<, azd t he  Xnc- - _ _ _  .--a- - -  . 3"' . & =  . .  - -  
sec represenss .= e:.:- = j -  release a s s x i a t e d  w l t h  tns cloud formation, 

? d v l 8 O r ; i  <S-.L.-: :?: 3:: ;;eaccar aafeguarOs. The PormJlae and methods 
c l e s c r l t s i  i n  ZEX-135 have  a l s o  'z2en Jsed  LJ cs icc l la te  v a l u e s  of C 
V ~ I - S - J I  kw-see f3r doses of  TOO R resilting from gammas alone and from 
gamas ?ids betas a t  i w 3  d l f f e r o n c  S ~ U K  helghts. The attached gra;ln 
xakos 2osalble a comparison of  results  derived bg ;he two methods of  

under eqdLv?lent  conditions ( 3 -  d-dObe a t  h = 0) that the .a? formdlae 
a r e  resl?s+ic, .  

- .  - 

- .?e3 for calculating 1 _rcx imte  exclusion radii by tF.5 * - _  - -  .-.. L - 

c a l c u l 3 t i ; r .  T L  _ _  is s??aren: f r o r  a : m p r i s o n  of vsl.jes c a l c u l a t e d  

In addition to the above I n f o m a t i o n  requested by the 4dr lsory  Committee 
;i. 3.eact3r Safegdarde, the possibility of  aluminum melting during a 
reactor excursion has been given considerable study by the Nuclear 
,.nalysls Unit. 
c o n v e c t i v e  transfer from t h e  f lowing  T e f l o n  vapor. 

If it l 3  ass.med t h a t  the moderator side of the wall 1 3  a ?erfect 
insilatc:, an:! t h a t  T e f l o n  vs2or l a  f lowing  p a s t  the  l n n e r  side a t  d 
v e l o c i t y  of 2003 f t /sec and a t  a temperature of 9 5 O ' C ,  the t i m e  req?ii?ed 
to raise the Teflon side of the aluminum wall to its melting point  Is 
of the orde r  of 233-300 milliaeconds. 

The most probable mechanism f o r  producing melting is 
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In a n  a L t J a l  TI-,. 2 rJmwaLj,  the fsllawing :dr,::tlJns w ~ J L ~  exist: 

1. The 1 e f l ~ ; n  va?or would f low for 5-10 milliseconds. 
_ .  

2 .  The average vagor temperature would be a g i r o x i m a t e l y  85a0c. 

3. The alurpinm wall would not be insulated on one side, but 

It i a  therefore concitlded that the aluminum woilld n o t  melt during a 
runaway of t h e  types  referred t o  in .\?EX-15; as “maxLmam accident” 
and “probable meximaurn sabotage”. 

w x l d  be cooled by t h e  water mderator .  

V e v  t r u l y  youra,  

ORIGINAL SIGNED BY 
J. A. HUNTER 

J. ’ .  Hdrter 
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Major A .  R. Fri:hsen, Chief 
Technical aranch 
Atomic Energy Commission 
CINCINNATI 15, OHIO 

Dear Major Frlthsen: 

Yours truly, 

h . C . L - = @ t -  
M. C. Leveret t  
Manager - Engineering 
AN? Depzrtnent 
P.O. Box 132 


