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1. SUM M ARY

S p e c if ic a tio n *  fo r the  BNL 4 - in c h  u ti l i ty  loop w e re  re v ie w e d  and 
c o m m e n ts  w ill be f i r m e d  up poon.

C ro lo y  2 * 1 /4  s to ck  fo r  the  o u t - p i le  s e c tio n  of BN L R a d ia tio n  Loop No. 
1 w as sh ip p ed  to  B a rb e r to n  on Ju ly  12. W ork on the  in - p i le  s e c tio n  began 
Ju ly  22 , an d  a  t h r e e  m onth  d e liv e ry  d a te  h a s  b een  p ro m te e d .

The f a i l u r e  of 4 )0  valve  b e llo w s  w a s  d is c u s s e d  w ith  B N L p e rs o n n e l. 
The T e s t P r o g r a m  P lan n in g  C ro u p  w a s  r e o rg a n is e d  and  r e n a m e d  the RfcD 
C o o rd in a tio n  C r o u p .

P r e p a r a t i o n s  w e re  c o m p le te d  f o r  a  th r e e -g ro u p , tw o -d im e n s io n a l  
c r i t ic a l i ty  c a lc u la t io n  (CURE C ode), u s in g  the IB M -704  c o m p u te r .  P r e p a r a 
tio n s  a r e  b e in g  m a d e  to  p e r fo rm  a  l im i t e d  n u m b er of c o n t r o l  ro d  c a lc u la tio n s  
u s in g  the C U R E  C o d e .

R e c o m p u te d  d is a d v a n tsg e  f a c t o r s  in d ic a te  th a t the  r e a c t o r  c an  be 
c o n s id e re d  h o m o g e n e o u s  to  w ith in  o n e  p e r c e n t .

E f fo r ts  a r e  being  m ade to  r e s o lv e  a  m in o r  d i s a g r e e m e n t  be tw een  
the m o d ified  tw e n ty -g ro u p  S p e c tra l C o d e  and the  c o m p le te d  fo r ty -g ro u p
S p e c tra l C o d e . ^

F lu*  d e p r e s s io n  in  c o r*  an d  r e f l e c t o r  t e s t  h o ls s  w a s  e s ta b l i s h e d  to 
be g r e a te r  w ith  1SOO ppm  U -2 )5  in  b is m u th  in  the h o le s  th a n  w ith  ten  w eight 
p e rc e n t  th o r iu m  in  b ism u th .

R e fo rm u la t io n  of the g e n e r a l i s e d  s e t  o f t r a n s ie n t  e q u a t io n s  in d ica te  
the  e a r l i e r  r e s u l t s  show ing la rg e  p r e s s u r e  r i s e s  a r c  in d o u b t s in c e  they  
o c c u r  a t  t im e s  w h e n  la ck  of s  s t e a d y - s ta t e  so lu tio n  i s  im p o r ta n t .

A u th o r is a t io n  w as re c e iv e d  to  p e r f o r m  a s e t  of L M F R E  c r i t i c a l  
e x p e r im e n ts .

T sx t a n d  w o rk in g  d ra w in g s  f o r  th e  L M FR E  c o re  a n d  r e f le c to r  
s p e c if ic a tio n s  w e r e  re v ie w ed  an d  d i s t r ib u te d  to  v e n d o rs .

The a p p r o a c h  to  the  g ra p h ite  R fcD  p ro g ra m  w as  c h a n g e d ;  l a r g e r  
(4 0 -in ch  d ia m e te r  an d  up) rou g h ly  m a c h in e d  b lo ck s  of s e le c te d  g ra p h ite  
g ra d e s  w ill be o r d e r e d  fo r te s t in g  p u r p o s e s .

A p r ic e  e s t i m a te  w as r e c e iv e d  f o r  a n  im p e rv io u s  g r a d e  g ra p h ite  
t e s t  sam p le  (4 0 - in c h  d ia m e te r  an d  ) 2 - in c h  len g th ). F o r m a l  w o rk  a lso  
w as re c e iv e d  o n  th e  c o s t  of in s ta l l in g  f a c i l i t i e s  to im p re g n a te  g ra p h ite  
c y lin d e rs  l a r g e r  th a n  % 0-inches in  d i a m e t e r .

The r e c e n t ly  is s u e d  c o re  an d  r e f l e c to r  g ra p h ite  s p e c i f ic a t io n s  
a r e  being  r e v i s e d .

* W h en ev er i t  a p p e a r s  in th is  r e p o r t ,  th e  in fo rm a tio n  h e r e in  m a rk e d  (P) 
i s  the  e x c lu s iv e  p r o p e r ty  of the B ib c o c k  a n d  W ilcox C o m p a n y , a n d  is  
d is c lo s e d  in  c o n f id e n c e  fo r the so le  u s e  a n d  b en efit o f the  U n ite d  S ta te s  
G o v e rn m e n t a n d  a n y  o th e r  u se  i s  s t r i c t l y  p ro h ib ite d .



B ro o k h a  ve.ti g ra p h ite  a i p t r u m i i t i  in d ic a te  th a t  u ra n iu m  a p p e a r s  
to  d iffu se  in to  b ism u th  im p re g n a te d  g ra p h ite  w hich c o u ld  c a u s e  tro u b le , 
and th a t a  th r e s h o ld  p r e s s u r e  b e lo w  w hich  c e r ta in  g r a p h i t e s  do not p ick
up any  b is m u th ,  s e e m s  lik e ly .

W o rk  h a s  s ta r te d  on a  p r e l im in a r y  s p e c i f ic a t io n  fo r  n u c le a r  
r e a c to r  in s t r u m e n ta t io n ,  an d  a  d e ta i le d  m a s te r  p r o je c t  s tu d y  w as s ta r te d .

A ll p ro to ty p e s  in the  S /4  in ch  t e s t  loop (v a lv e s  a n d  in s tru m e n ts )  
w e re  i s s u e d  f o r  q u o ta tio n , and  o n e  valve w as r e q u is i t io n e d .

N itro g e n  eras c h o se n  a s  th e  in te rm e d ia te  s y s te m  c o v e r  g a s .
V a c u u m , t r a y ,  s p a rg in g  a n d  p ack ed  bed ty p e  d e g a s s e r s  w e re  

in v e s t ig a te d  a n d  c o m p a re d .
R e m o te  m a in te n an c e  s c h e m e s  now being  c o n s id e r e d  a r e  the 

ro ta tin g  m a in te n a n c e  plug an d  th e  o v e rh e a d  b rid g e  m a n ip u la to r .
C o n c e p tu a l d e s ig n  w o rk  w a s  s ta r te d  fo r  a l iq u id - m - ta l  c o n tro l 

rod . a  c o r e - s a m p le  t r a n s f e r  s c h e m e ,  and  a r e m o te ly - c o n t r o l le d  m obile  
m a n ip u la to r .

F u s e d  c h lo r id e  p r o c e s s in g ,  f lu o rid e  v o la t i l i ty  p ro c e s s in g ,  and  
a n a ly t ic a l  c h e m i s t r y  w e re  d i s c u s s e d  w ith  BNL p e r s o n n e l .

R e m o te  o p e ra tio n  and  m a in te n a n c e  a p p lic a b le  to  LM FR E c h e m ic a l  
o p e ra t io n s  w e r e  d is c u s s e d  w ith  A to m ic s  In te rn a tio n a l p e r s o n n e l  a t  C anoga  
P a rk  an d  S a n ta  S usana  C a l i fo rn ia .

A th o r iu m -b is m u th id e  p ro c e s s in g  study w a s  s t a r t e d .
T w o  2 - 1 /4  C ro lo y  lo o p s  a r e  c o m p le te ly  f a b r ic a te d  and  tw o o th e r s  

a r e  being  w i r e d  w hile  c o m p o n e n ts  a r e  in s ta lle d . F o u r  a d d it io n a l  C ro lo y  
2 - 1 /4  s t r e s s - r e l i e v e d  lo o p s h av e  b e e n  fa b r ic a te d  and  f o u r  C ro lo y  1 -1 /4  
lo ops a r e  b e in g  b u ilt.

A t p r e s e n t .  40 til t in g  c a p s u le  u n its  have b e en  n o r m a l is e d  and 
ta m p e re d . W o rk  is  c o m p le te  on  C ro lo y  2 - 1 /4  c o r r o s io n  sp e c im e n s  fo r 
the f i r s t  p a r t  o f  th e  c a p su le  an d  d y n a m ic  loop te s t .

A p r o c e d u r e  p e rm it t in g  th e  c r e a p -  ru p tu re  t e s t in g  o f C ro lo y  1 -1 /4  
and  C ro lo y  2 - 1 / 4  m a te r ia ls  in l iq u id  b ism u th  w as d e v is e d .  F a b r ic a t io n  
w ill c o m m e n c e  in  A ugust.

E m p h a s i s  in  c h e m ic a l  a n a l y s i s  h a s  b een  s h if te d  to  s p e c tro g ra p h tc  
d e te r m in a t io n  of a c id - in s o lu b le  a lu m in u m  in s te e l  b e c a u s e  of d if f ic u lt ie s
e n c o u n te re d .

N ew  s ta n d a rd  s o lu tio n s  w e r e  p re p a re d  c o n ta in in g  10 p e rc e n t  Bi 
in  HNO) f o r  d e te r m in a t io n  of m a g n e s iu m  and  s i r c o n iu m  in  b ism u th . 
W orking c u r v e s  fo r  Mg and  Z r  a r e  be ing  p re p a re d . Im p ro v e d  w ork ing  
c u r v e s  w e r e  c o m p le te d  fo r h igh  c r o s s - s e c t i o n  r a r e  e a r t h s  (eacep t 
s a m a r iu m )  a n d  one th o r iu m  s a m p le  w a s  a n a ly se d  by t h i s  m e th o d .
T e s tin g  o f e r s t  c h e m ic a l p r o c e d u r e s  fo r  a n a ly s ts  of c h r o m iu m  and 
m a n g a n e se  in  b ism u th  i s  in  p r o g r e s s .  A n a ly s is  fo r  I r o n ,  h a m p e re d  
by high b la n k s ,  i s  now p ro c s e d in g  a t  a  m o rs  s a t i s f a c to r y  p a c e .

T h e  u t i l i ty  t e s t  loop  w a s  r e c o n s t r u c te d  an d  c h e m ic a l  c lean in g  
m e th o d s  p ro p o s e d  fo r  m e ta l lu r g ic a l  lo o p s  w e re  t e s t e d  f o r  p ro c e d u re s .
Skibsequent o p e ra t io n  of a  b is m u th  s y s te m  w ith  a m a g n e s iu m  ad d itiv e  
re s u lte d  in  le a k a g e . M o d if ic a tio n s  have  been  m ade a n d  th e  loop is  
now being  c h e m ic a l ly  c le a n e d  p r i o r  to  o p e ra tio n  to  t e s t  c o m p o n e n ts .
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W ith  m o d ified  s c r e e n in g  a p p a r a tu s ,  d e n se  g r a p h i te  s a m p le s  w e re  
found to  c o n ta in  leak ag e  w ith  a  m in im u m  c o n ta c t a r e a  s t r e s s  of 1000 p s i  
and  a  c o n s ta n t  b ism u th  p r e s s u r e  o f  100 p s i .

D u m p  v a lve  t e s t  a p p a r a tu s  i s  in  the  d ra w in g  s ta g e .  A r ra n g e m e n t 
d ra w in g s  a n d  n e c e s s a ry  h e a tin g  an d  o p e ra tin g  c o n t r o l  d e s ig n s  a r e  b e ing  
c o m p le te d . N e g o tia tio n s  w ith  v a lv e  m a n u f a c tu r e r s  w e re  m ade on the  
b a s is  th a t  BAtW cou ld  have C ro lo y  2 - 1 /4  b e llo w s  m a d e  to  f it th e i r  p a r t i c u l a r  
v a lv e  d e s ig n .

A  n u m b e r  of re m o te  c u t t in g  and  hand ling  s c h e m e s  fo r  the ? a -p ile  
t e s t  lo o p  a r e  being  d e v e lo p e d . T h e  m o s t p ro m is in g  w ill  be m ac b e d -u p . 
T h re e  m e th o d s  fo r bu tt w e ld in g  p ip e  by re m o te  c o n t r o l  w e re  in v e s t ig a te d . 
T h ese  m e th o d s  w ere  in e r t  g a s - p r o te c te d ,  tu n g s te n  a r c  w ith  f i l l e r  w ire ; 
in e r t  g a s - p r o te c te d ,  c o n s u m a b le  e le c tro d e ;  an d  h ig h  f re q u e n c y  in d u c tio n , 
bu tt w e ld in g .

R a d ia tio n  Loop No. 1 m a y  not be c o m p le te ly  f a b r ic a te d  by N o v e m b e r  
b e c a u se : (1) v a lv e s  a r e  p r o m is e d  fo r  D e cem b er d e l iv e r y ,  (2) A 1 0 0 0 -h o u r 
p r e - o p e r a t io n a l  t e s t  r e q u i r e m e n t  m ay  d e lay  pum p d e l iv e r y .  The Scoping 
R e p o rt f o r  L o o p  No. 2 w as c o m p le te d  and  c i r c u la t e d  f o r  c o m m en t. D e s ig n  
m o d if ic a t io n  to  inc lude  p o s t - i r r a d i a t i o n  d is a s s e m b ly  c o n tin u e d . A 
p r e l im in a r y  d e s ig n  of the L o o p  N o. 1 s y s te m  h a s  b e e n  c o m p le te d . An 
a r r a n g e m e n t  w ith  a ll  c o m p o n e n ts  e x c e p t pum p s a n d  s a m p le r  in s ta l le d  in  
the r e a c t o r  i s  being  c o n s id e r e d .  A d m in is tra tiv e  a r r a n g e m e n ts  fo r  a 
4 - inch  u t i l i t y  t e s t  loop w e re  c o n c lu d e d ; d e s ig n  an d  m a t e r i a l s  w e re  c o n 
s id e r e d .

A  l i s t  o f re c o m m e n d e d  a r c h : te c * -e n g in e e r  f i r m s  w as sen t to  the 
ACC. A  s tu d y  of r e a c to r  b u ild in g  c o m p o n en ts  a r r a n g e m e n t s  and  m a in 
te n an c e  s c h e m e s  h a s  b een  m a d e .  E r e c t io n  c o o ts  r e c e iv e d  p a r t ic u la r
e m p h a s is .



I L AD M IN ISTRA TIO N

1. R e c e iv e d  AEC c l e a r a n c e  fo r  c e r ta in  in d iv id u a te  to  re c e iv e  c l a s s i f i e d  
in fo rm a tio n  f ro m  O ak  R id g e .

2 . A g re e d  w ith  A EC to  f a b r ic a te  o u t-o f -p i le  e e c t io n  of BNL R a d ia tio n  
L o o p  No. 1 w ith o u t f o r m a l  a m en d m en t to  tb e  P r im e  C o n tra c t .

i. S u b m itted  P r e l im in a r y  H a a a rd e  R e p o rt to  A E C .

4 . R e c e iv e d  AEC a p p r o v a l  to  p ro c e e d  w ith  L M F R E  C r i t ic a l  E s p e r tm e n t  
w ith in  the l im ita t io n  o f a v a ila b le  funde.

5. V ia ite d  p o te n tia l e u b c o n t r a c to r  to  d ie c u e a  r e m o t e  m a in te n a n c e  a n d  
h a n d lin g  s u b c o n tr a c t .

6. A g re e d  th a t B iW  w o u ld  u n d e rta k e  re e p o n e ib l l i ty  fo r o p e ra tio n  o f  B N L 
4 - in .  U tility  T e a t L o o p  a f t e r  c o m p le tio n  o f i t e  c o n s tru c tio n .

7. A r ra n g e d  fo r m e e t in g  b e tw ee n  B roofchaven A re a  O ffice M a n a g e r  a n d  
P r e s id e n t  of B iW  to  d i s c u s s  L M FR E  f in a n c ia l  m a t te r s .
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A M o tio n  on bnry lliitm  w n  added to the P ro je c t  M ateria ls  Handbook 
and a  section  on the p ro p e r t ie s  of helium  is  abou t ready for issue . Many 
of the  o rig ina l verifaxed  g rap h s  were red raw n  and  m ore legible c o p ie s
produced . The handbook underw ent o ther m in o r rev i ions and ad d itio n s.
including a new set of index sheets . F ifteen  add itiona l handbooks w ere  
is su e d  and twenty m ore w ill be issued  soon.

1.14 m r  rnm nnnt nf ■ ■ fM r i f i ra t in n i  m m  mvihmH And rn m m an la  mm nl

b e e n  p ro m ise d .
R epresen ta tives fro m  BNL and the A lliance R e m r c h  C enter a tten d ed  .* 

m ee tin g s  at G reat L akes. C arbon C orporation , National Carbon C om pany 
and G raphite  Specialties C orporation . M inutes of these m eetings have 
been  d istribu ted .

T r ip s  were made to  BNL to d iscuss the fa ilu re  of 430 valve bellow s: 
u ran iu m  solubility in b ism u th , and recsn t developm en ts in graphite  te s tin g .

A M a rc h  w as in i t ia te d  f o r  a  su ita b le  m a t e r i a l  to  co n ta in  c h e m ic a l  
p r o c e s s in g  s y s te m  f lu id s .

T rip s  w ers made to  A lliance to d isc u ss  loop work p ro g re ss  and tilting  
au to c lav e  te s t re s u lts . The g rap h ite - to -m e ta l M ai p rogram  was a ls o  
d isc u sM d  and it was decided  to m easu re  w eepage ra te s  through g ra p h ite .

A recom m ended p ro ce d u re  for in it ia tin g  re  M a r c h  and  d e v e lo p m e n t 
p ro g ra m s  w ill soon  be c irc u la te d  for c o m m e n ts  w ith in  the LMFRE P ro je c t.

The Test P ro g ram  P lanning Group w as reo rg a n ised , m  pa ra ting  R eM arch  
and Developm ent from  T e s t P rog ram  Planning. The group, ren am ed  The 
R liD  C oordination G roup, w ill c a r ry  out the o ld  o rg an isa tio n 's  functions, 
excluding  the te s t p ro g ra m . A T est P ro g ram  G roup  will be fo rm ed  when 
needed.

the  in - p i le  M ctio n  b eg an  o n  July ZZ. and a t h r e e  m onth  delivery  date  has



IV. L M F R E  PRELIM IN A RY  D ESIG N  STUDIES

A . PHYSICS AND M A T H EM A TIC S (T . C . E n g e ld e r)

1. R r tc to r  S ta tic  a

a) The a n a ly s i s  of b a rs  U -2 JS » g ra p h its  c r i t i c a l  s a p s r t m s n t s  a t
L i vs r  m o rs  an d  O R N L  b a a  b s sn  c o m p le te d . a n d  a c la s s l f i s d  r e p o r t  h a s  bss  n 
s r r i t t s n .

b) In -p v t d a ta  a s s o c ta ts d  w ith  tb s  r s f s r s n c s  d s s ig n  b a v s  b o s s  
a s s s m b ls d  an d  p r e p a r a t io n s  c o m p ls tsd  f o r  a  th r s s - g r o u p ,  tw o -d im s n s io n a l  
c r i t i c a l i ty  c a lc u la t io n  (CU RE C ods), u s in g  tb s  IBM *704 c o m p u te r .

c) P r s  pa r a t i o n s  a r s  b sing  m a d s  to  p s r f o r m  a l im its d  n u m b e r  of 
c o n tro l  ro d  c a lc u la t io n s  u sing  tbs tw o -d im s  n s io n a l  CURE C o d s . T b s  in 
fo rm a tio n  w ill ba u s s d  to  c h sc k  e a r l i e r  g r a y  and  b lack  c o n tro l  r o d  c a lc u la 
t io n s .

d) D is a d v a n ta g e  f a c to r s  fo r  tb s  r s f s r s n c s  d e s ig n  h av e  b s s n  r e 
co m p u ted . T bs r e s u l t s  a g re e  s u b s ta n t ia l ly  w ith  s a r l i s r  p r e d ic t io n s  th a t 
tb s  r e a c to r  c an  be c o n s id e r e d  h o m o g e n e o u s  to  w ith in  one p e r c e n t .

s )  A m in o r  d is a g r e e m e n t  h a s  b e e n  n o ted  be tw een  tb s  m o d if ie d  
tw e n ty -g ro u p  S p e c t r a l  C o d e ^  an d  tb s c o m p le te d  fo r ty -g ro u p  S p e c tra l  
C o d e ^ T  T h is  i s  p a r t i c i . * r l y  e v id e n t in  tb s  t r e a tm e n t of in e la s t i c  s c a tte r in g  
in  b ism u th . E f f o r t s  a r e  being m ade to  r e s o lv e  th is  d e s c re p a n c y .

0  T bs t h e r m a l  n e u tro n  flux d i s t r ib u t io n  in tb s  r e a c t o r ,  due to  
a  n e u tro n  s o u rc e  a t  i t s  c e n te r ,  h a s  b e en  o b ta in e d  in the  a b s e n c e  o f u ra n iu m  
in  o r d e r  to  sp e c ify  th e  s e n s i t iv i ty  of th e  n e u tro n  d e te c to r s  fo r  s t a r t - u p .

g) T bs c o m p u ta t io n  of the  flux d e p r e s s io n  in tb s  c o r e  a n d  r e 
f le c to r  t e s t  h o le s  i s  c o n tin u in g . It h a s  b e e n  e s ta b l is h e d  th a t tb s  d e p re s s io n  
i s  g r e a te r  w ith  1S00 p p m  U-2SS in  b is m u th  in  the te s t  h o le s  th a n  w ith  
10 w eight p e rc e n t  th o r iu m  in b ism u th . T h e  flux d e p re s s io n  ( r a t i o  of p e r tu rb e d  
to  u n p e r tu rb e d  flux ) in  the c e n tr a l  t e s t  h o le  i s  abou t 0. 7} the  v a lu e s  fo r the 
r e f le c to r  ho le*  w ill  be  s m a l le r  ( g r e a te r  d e p re s s io n )  but th o se  c a lc u la t io n s  
h av e  not b een  c o m p le te d .

2 . R e a c to r  D y n a m ic s

a) The g e n e r a l i s e d  s e t of t r a n s i e n t  e q u a tio n s  h a s  b e e n  r e - f o r m u la te d  
t o  o b ta in  a  f in a l s t e a d y - s ta t e  so lu tio n , a n d  to  inc lude  te rn  p e rn  tu r n  d is tr ib u tio n  
in  the  g ra p h ite  T h e  e a r l i e r  r e s u l t s  sh o w in g  la rg e  p r e s s u r e  r i s e s  a r e  la 
doub t s in ce  th ey  o c c u r  a t t im e s  w hen th e  la c k  of a  s te a d y - s ta te  so lu tio n  is  
im p o r ta n t.

b) The im p r o v e d  s e t  o f t r a n s ie n t  e q u a tio n s  i s  being  p ro g r a m m e d , 
u s in g  a  m o d ified  M iln e  m ethod  in s te a d  o f th e  R u ng!-K u tta  m e th o d  p re v io u s ly  
u s e d . T h is  ch an g e  sh o u ld  a c c e le r a te  th e  c a lc u la t io n s  la  sp ite  o f th e  a d d itio n a l 
q u a n ti t ie s  c o n s id e r e d .
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c) The p a r a m e t r i c  s u r v e y  of th e  t r a n s ie n t  p ro b le m  h a s  b een  
d e f e r r e d  u n til the im p r o v e d  code i s  c o m p le te d .  One r e s u l t  h a s  b e e n  
•b ta ia e d ;  the  p o w e r t r a n s ie n t  a r e  a lm o s t  d o u b le d  if  the d e lay e d  n e u tro n  
c o n tr ib u tio n  i s  o m it te d  e n t i r e ly .

d) A d d itio n a l re f in e m e n ts  to  th e  t r a n s ie n t  a n a ly s is  a r e  be ing  
c o n s id e re d . T hey in c lu d e  the p o s s ib i l i ty  o f  d iv id in g  the r e a c to r  in to  
s e v e r a l  re g io n s  an d  th e  ad d itio n  of ch an g e  o f s ta te ;  e . g . , b is m u th  bo iling .

e) T h is  s e c t io n  i s  p a r t ic ip a t in g  in  th e  re c e n tly  o rg a n is e d  S y stem s 
A n a ly s is  G ro u o . A m o n g  o th e r  d u tie s , th e  f e a s ib i l i ty  of p e r f o r m in g  s y s te m s  
a n a ly s is  s tu d ie s  on th e  d ig ita l  c o m p u te r  i s  b e in g  in v e s tig a te d .

) .  E x p e r im e n ta l  P h y s ic s

a) A u th o r is a t io n  h a s  b esn  r e c e iv e d  to  p e r fo rm  a s e t  o f L M FR E  
c r i t i c a l  e x p e r im e n ts .  The c o n ce p tu a l d e e ig n  o f the e x p e r im e n t i s  a lm o s t 
c o m p le te , and  a n u m b e r  of a u x il ia ry  c a lc u la t io n s  have b een  p e r fo rm e d .

b) S ines th e  M TR in -p ile  loop s c h e d u le  h a s  been  d e la y e d , the 
p ro b le m  of m e a s u r in g  the  a tte n u a tio n  of d e la y e d  n e u tro n s  in  v a r io u s  sh ie ld 
ing  m a te r ia ls  h a s  b e e n  in v e s t ig a te d  f ro m  o th e r  a p p ro a c h e s . A V an  de 
G ra a f f  a c c e le r a to r  a p p e a r s  fe a s ib le  to  p ro d u c e  0. 5 Mev n e u tro n s  o f su f
f ic ie n t in te n s ity , a n d  p la n s  fo r such  an  e x p e r im e n t  a r e  p r o g r e s a in g .

c) M eth o d s  h av e  been  e x a m in e d  f o r  m e a s u r in g  the th e r m a l  n e u tro n  
a b s o rp tio n  c r o s s - s e c t i o n  of la rg e  p ie c e s  o f  d e v e lo p m en t g r a p h i te .  The 
u se  of H anfo rd  f a c i l i t i e s  fo r  c r o s s - s e c t i o n  m e a s u re m e n ts  i s  b e in g  in v e s t i
g a te d . The a c c u r a c y  o f d iffu sio n  len g th  m e a s u r e m e n ts  on la r g e  (4 0 - in . 
d ia m e te r )  c y l in d r ic a l  p ie c e s  h a s  a ls o  b e e n  e s t im a te d .

B. REA CTO R E N G IN E ER IN G  (J . J .  H a p p e ll)

The tex t an d  w o rk in g  d ra w in g s  c o m p r is in g  the p r e l im in a r y  L M F R E  
c o re  and  r e f le c to r  s p e c if ic a t io n s  w e re  r e v ie w e d  an d  d is t r ib u te d  to  v e n d o rs
a n d  in te r e s te d  BhW  p e r s o n n e l .

A re p o r t  c o v e r in g  c o re  th e rm a l  c a lc u la t io n s  i s  a lm o s t c o m p le te .
A r e p o r t  re c o m m e n d in g  a  c o n ta in m e n t p h ilo so p h y  an d  c o v e r in g  m a in - 

te n a n c s  h a s a rd s ,  p e r m is s ib le  le v e ls ,  i s o to p e  c o n c e n tra tio n s , e t c . ,  h as
b een  is su e d .

The g ra p h ite  R h D  p ro g ra m  re c e n t ly  re c o m m e n d e d  by BfcW w a s  i is c u s e e d  
w ith  g ra p h ite  v e n d o r s  an d  the o v e ra l l  a p p r o a c h  to the p ro g ra m  w a s  changed .
It w as d ec id ed  th a t  l a r g e r  (4 0 -in . d ia m e te r  a n d  la rg e r )  ro u g h ly  m a c h tr* d  
b lo c k s  of s e le c te d  g r a p h i te  g ra d e s  sh o u ld  be o rd e re d  fo r  te s t in g  p u rp o s e s .
O th e r  te s t  p u rp o s e s  r e q u i r e  a d d itio n a l s m a l l  s a m p le s . M in u te s  o f th e se  
m e e tin g s  have b een  i s s u e d  by the T e s t  P r o g r a m  P lan n in g  G ro u p .

BNL w as  a s h e d  to  ru n  a  t e s t  to  d e te r m in e  (!) wee page r a t e s  o f  b ism u th  
th ro u g h  g ra p h ite  a n d  (2), if  a  th re s h o ld  p r e s s u r e  a c tu a lly  e x i s t s  b e low  w hich 
c e r ta in  g ra p h i te s  d o  n o t a b s o r b  b ism u th . U n fav o rab le  t e s t  r e s u l t s  cou ld  
s e r io u s ly  a f fe c t  th e  p r e s e n t  r e f e re n c e  d e e ig n  ph ilo sophy .

The re c e n tly  ia e u e d  c o re  and  r e f l e c to r  g ra p h ite  s p e c i f ic a t io n s  a r e  
being  re v is e d . S om e of th e ee  m o d if ic a t io n s  w ill a l ia s  a  s im p le r  a n d  m o re  
a c c u ra te  m ockup  by  th e  c r i t i c a l  a s e e m b ly ;  o th e r s  w ill im p ro v e  jo tn t  c o n s tru c tio n .



And re d u c •  th e  p r o b a b i l i ty  o f flow  c l u n n « l  p lu g g a g e  by u a ia g  s p e c ia l  
f it t in g  a.

B ro o k h av en  g ra p h ite  e x p e r im e n ts  p ro d u c e d  the  fo llo w in g  c o ic  iu s io n s . 
(1) U ran iu m  a p p e a r s  to  d iffuee in to  b is m u th  im p re g n a te d  g ra p h i te  (th is

(2) th e re  a p p e a r s  to  be a  th r e s h o ld  p r e s s u r e  below  
do not p ick  u p  any b ism u th . T h is  e f f e c t  m ay be 
e n s io n  w hich  p r e s e n t s  in te r e s t in g  p o s s ib i l i t ie s  in 
d o r s .
t s n e r  w as d i s c u s s e d  w ith the C h e m is t r y  G roup , 
u re  a  m in im u m  liq u id  lev e l in the  r e a c to r  o u tle t 
q u ire  low g a s  o v e r p r e s s u r e  ( p r e f e r a b ly  a high 
tas sp a c e . T h e  m in im u m  lev e l p r o b le m  a p p e a rs  
a s  o v e r p r e s s u r e  h a s  not been  s e t  (d e p e n d s  upon

coul
wkU 
due 
the i
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head 
vacu 
to  b«
p ro b a b ility  of a i r  tn leak ag e  v s . p r e s s u r e ) .

A p r ic e  e s t i m a te  fo r  an  im p e r v io u s  g ra d e  g ra p h ite  t e s t  sam p le  (4 0 -tn .
w as r e c e iv e d  f ro m  N ational C a rb o n  C om pany , 
ed  re g a rd in g  tim e  and c o s t  of in s ta l l in g  f a c i l i t ie s  
te c y l in d e r s  l a r g e r  than W -inc  h e s  in  d ia m e te r ,  
on is  in v e s t ig a t in g  m eta l a toys fo r  p o s s ib le  use  
•n tro l ro d .

The P h y s ic s  S ec tio n  Is su e d  m o r e  d e fin ite  in fo rm a tio n  on  the re fe re n c e  
d e s ig n  p a r a m e t e r s .  They su g g e s t a  p o s s ib le  e r r o r  in c a lc u la t io n s  and 
p r o p e r t ie s  o f 1  $ - in c h e s  m  c o re  d i a m e te r .  They e x p e c t th e s e  e r r o r s  to 
be re d u c ed  a s  m o r e  in fo rm a tio n  i s  o b ta in e d . A ssu m in g  th e  m ax im u m

jo in ts  of l u n c h  w idth s r e  a d e q u a te , an  o v e ra ll  
p p ro x im a te ly  S2 in ch es  would be r e q u ir e d ,  
t s c re e n in g  t e s t s  a t A llia n c e  a r e  s t i l l  in  the 
r  g ra p h ite  g r a d e s  w ere  u se d  in  th e  p re l im in a ry  
nent and th e  r e s u l t s  a re  not w o rth y  o f n o te . Sub- 
g ra p h i te .  a  6 - inch  d ia m e te r  s e a l .  600 to 2000 p s i 

is u re  d i f f e r e n t ia l  of 100 pel in d ic a te d  a e ro  leakages
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T his flc ia l but a  f o r m a l  re p o r t  sh o u ld  be a v a ila b le  soon , 

o r  layout i s  s t i l l  in th e  p r o c e s s  of re f in e m e n t, 
c s s  a r e  b e in g  m ade and v a r io u s  d im e n s io n s  a r eD ata 

being fixed .
The M e c h a n is m s  G ro u p  d e c id e d  to  postpone w ork  on th e  p ro b le m  of 

loading  and  re m o v in g  d i r e c t* im m e r s to n  c o re  s a m p le s  f r o m  the  re fe re n c e  
c o re .

M ore  p r e s s in g  w ork  h a s  l im ite d  sh ie ld in g  c a lc u la t io n  r e s u l t s .  C a l
c u la tio n s  to  s in e  the  b a ry te s  sh ie ld  a ro u n d  the t e s t  loop in  th e  ET R  re a c to r  
have b een  in i t ia te d .  W ork c o n tin u e d  on  a m ach ine  c a lc u la t io n  of o v e ra ll  
canyon  f lo o r  th ic k n e s s .  C o n fe re n c e s  w e re  held w ith  the P h y e ic s  flection 
to  se t p a r a m e t e r s  fo r  the sh ie ld in g  lo o p  te s t  w ork . The P h y s ic s  flection 
i s  now re s p o n s ib le  fo r  g e ttin g  r e q u i r e d  sh ie ld  d e s ig n  in fo rm a t io n .  ,

P r o p o s a ls  c o v e r in g  s y s te m  a n a ly s i s  fo r the L M FR E w e re  re c e iv e d  fro m  
D ian L a b o r a to r i e s ,  E le c tro n ic  A s s o c ia te s ,  and  F ra n k lin  I n s t i tu te .  A c o m 
m itte e . c o m p o s e d  of p e rso n n e l f r o m  S y s te m s  and  C o m p o n e n ts . R ea c to r 
E n g in e e r in g , a n d  the P h y s ic e - M a th e m a t ic s  D e p a r tm e n t, w a s  e s ta b l is h e d  to  
ou tline  fu n c tio n s  n e c e s s a r y  fo r  e x p e d i t io u s  handling  of a l l  e y s te m  a n a ly s is .
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I to m o i  v a n  U tu td  in  re g a rd  to m onitoring leakage of p rim ary  flu id  
in to  a  c e ll  or into secondary  fluid. The need fo r  m onitoring rad ia tion  lev e ls  
a t high tem p era tu re s  w as d isc u sse d . It now a p p e a rs  that conventional 
d e te c to rs  esn  be adapted fo r  a ll  n ecessa ry  ra d ia tio n  m onitoring; thus 
e lim in a tin g  the developm ent of specia lised  m o n ito rs .

W ork has s ta rted  on a  p re lim in a ry  specifica tion  for the nuclear 
re a c to r  instrum entation.

C. SYSTEMS ENGINEERING (S. S. Waldron)

A deta iled  m aste r p ro je c t schedule was s ta r te d . Completion should 
be w ith in  the next two m on ths.

The prototype testing  re s e a rc h  and developm ent program  was com plete ly  
rev iew ed  and scheduled. A s ta tu s  procedure w as institu ted .

All prototypes in the 1 /4  inch te s t loop (va lves and instrum ents) w ere  
is su e d  fo r quotation. One valve was requ isitioned .

Containm eut stud ies outlined  in the June M onthly P ro g re ss  S ta tem ent 
a re  n earin g  com pletion and re p o r ts  a re  fo rthcom ing .

The 4 - inch Brookhaven u tility  loop is  being com plete ly  review ed to  
check  th e ir  proposed o p era tin g  conditions in view  of possible recom m endations 
fo r fu tu re  operation.

The pu irp  evaluation d ra f t  is  com plete and a  requ isition  should go out 
the f i r e t  week in August.

Leak detection of U- Bt in Na o r vice v e rsa  ia  being studied to help  
e s ta b lis h  system  p re s s u re s ,  shielding, m onito ring  requ irem ents, e tc .

N itrogen was chosen a s  the in term ediate  sy s te m  cover gas.
The following type d e g a s e e r s  were in v estig a ted  and com pared.
1) Vacuum
2) T ray
1) Sparging
4) Packed Bed
P rim a ry  system  dum p req u irem en ts  a re  being studied.
P lan t a rrangem ent s tu d ie s  continued. A s e r i e s  of shstches on h ea t 

e x ch an g er a rran g em en ts  w as mads and the e ffe c ts  of sow m aintenance 
sc h em e s  evaluated.

D. MECHANISMS ENGINEERING (G. R. W inders)

Inspection v is its  w ere
&■
2 .
) .

to the following AEC facilities;
Savannah R iver P ro je c t
Sodium R eacto r E xperim en t - A tom ics In ternational 
National R eac to r T esting  Station
a) MTR. ETR. and Chem ical P ro c e ss in g  Plant - P h illips P e tro leu m  

C orporation
b) EBR - Argonns National L aboratory
c) STR • We sting  house C orporation
d) ANP Remote Handling Facility  -  G e n e ra l E lec tric  C o rp o ra tio n  

P roduct application co n fe ren ces were held a t  the following v e n d o r 's  plants: 
I . Borg*W arnsr C o rp o ra tio n
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2 . B a r r e t t - C r a v e n  C om pany
I .  M m u n f. M a x w e ll, and  M oore lac .
C o n cep tu a l d e v e lo p m e n t w ork  h as  c o n tin u e d  on p ro p o se d  m a in te n a n c e  

s c h e m e s .  The ro ta t in g  m a in te n a n c e  plug  a n d  th e  o v e r -h e a d  b r id g e  m a n ip u la to r  
s c h e m e s  a r e  now b e in g  c o n s id e re d .

Some c o n ce p tu a l d e s ig n  w ork  h a s  b een  d o n e  on the fo llow ing equ ipm en t*
1. A l iq u id - m e ta l  c o n tro l  ro d .
2 . A c o r e - s a m p le  t r a n s f e r  sc h e m e .
}. A r e m o te ly - c o n tr o l le d  m o b ile  m a n ip u la to r .

E .  CH EM ICA L PR O C ESSIN G  (R. 0 .  P ie r c e )

1. F a c i l i t i e s  V is i te d

a) B ro o k h a v en  N ational L a b o ra to ry  on Ju ly  1st and  2 nd  to  d is c u s s  
fu s e d  c h lo rid e  p r o c e s s in g ,  p a r t i c u l a r l y  B N L  Loop N.

b) B ro o k h a v e n  N ational L a b o ra to ry  on Ju ly  1st and  2nd  to  a tte n d  
a n a ly t ic a l  c h e m is tr y  m e e t in g  and to  d i s c u s s  L M F R E  a n a ly tic a l  c h e m is t r y .

c) B ro o k h a v en  N ational L a b o ra to ry  to  d is c u s s  f lu o r id e  v o la t i l i ty  
p r o c e s s in g  w ith BNL a n d  ANL.

d) Oak R id g e  N ational L a b o ra to ry  o n  Ju ly  18th and 19th to  a tte n d  
th e  M olten  Salt S y m p o s iu m .

e) A to m ic s  In te rn a tio n a l .  C an o g a  P a r k  and Santa S u sa n a . C a lifo rn ia  
o n  Ju ly  25th and 26 th  to  v is i t  the SRE and  d i s c u s s  re m o te  o p e ra t io n  and  m a in 
te n a n c e  a p p lic ab le  to  c h e m ic a l  o p e ra t io n s .

f) N a tio n a l R e a c to r  T es tin g  S ta tio n  on Ju ly  29 th . 10th a n d  l i s t .  
V is ite d  M TR, E T R ,  STR. C P P . A N P a n d  EBR s i te s  to  d i s c u s s  o p e ra t io n

a n d  m a in ten an ce  p h ilo so p h y  w hich m;gh* a id  th e  LM FR E c h e m ic a l  p la n t 
d e s ig n .

2 . A study  of th o r  tu rn - bi sm u t h ide p r o c e s s in g  w as s ta r te d .
1. D e ta iled  r e s e a r c h  s p e c if ic a tio n s  a r e  in p re p a ra t io n  fo r  fo llo w ta^

studies:
a) F lu o n d e  a n d  c h lo rid e  fuel p r o c e s s in g .
b) D e g a s s in g .
c) A n a ly tic a l  p ro c e d u re s .
d) F u e l m a k e  op.
e )  R e a c to r  c h e m is t r y .
0  C o r r o s io n  in  fu sed  sa lt s y s te m .

4 . A study of L M F R E  c h e m ic a l a n a ly s t s  re q u ire m e n ts  c o n tin u e d .
5. The study  of a d s o rp t io n  of in e r t  g a s e s  co n tin u ed .
6. P h a s e s  of th e  c h e m ic a l r e s e a r c h  p r o g r a m  w ere  d i s c u s s e d  w ith 

A rm o u r  R e s e a rc h  I n s t i tu te  and S y rac u se  U n iv e r s i ty .
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V. R E SE A R C H  AND D E V E L O P M E N T

A . M A TER IA LS T E S T IN G

1. E -1 3 1 6  a n d  E -1 1 1 7  C o r ro s io n  T e s t in g  L oops if, M a rk s  r t ,  J r . )

Two of tho fo u r  2 - 1 /4  C ro lo y  lo o p *  u n d e r c o n s tr u c t io n  i n  c o m p le te 
ly  fa b r ic a te d  a s  p la n n e d . M o d ifica tio n s  a r e  u n d e r  w ay to  e l im in a te  the  o il 
le ak ag e  d e s c r ib e d  u n d e r  E - 1 2 S t .  The f in a l  s te p  w ill be c h e m ic a l  c le a n in g . 
T he o th e r  tw o lo o p s  a r e  being  w ire d , w h ile  the  w a te r , o il p ip in g , a n d  the  
a u x i l ia ry  h e a te r s  a r e  b e in g  in s ta lle d .

F o u r  a d d i t io n a l  C ro lo y  2 - 1 /4  s t r e s s - r e l i e v e d  lo o p s  h a v e  been  
fa b r ic a te d .  It is  p la n n e d  to  s t a r t  w ir in g  th e s e  panel b o a rd s  in  th e  E le c t r ic  
Shop w ith in  the  w e e k . T h ese  t e s t  u n its  w il l  be c o m p le te d  a f t e r  th e  new 
b u ild in g  is  re a d y  f o r  o c cu p a n c y .

F o u r  s t r e s s - r e l i e v e d  C ro lo y  1 - 1 /4  lo o p s  a r e  being  f a b r ic a te d  a t 
p r e s e n t .  T h e se  w ill  be  fo llow ed  by fo u r  n o r m a l is e d  and  te m p e r e d  C ro lo y  
1 -1 /4  lo o p s . S u ff ic ie n t p ipe and tub ing  h a s  a lr e a d y  been  h e a t t r e a t e d  a t 
B a rb e r to n  fo r the  l a t t e r  lo o p s .

2. E - 1 1 I8  T i l t in g  C ap su le  (W. M a r k e r t ,  J r . )

W ork h a s  b e e n  c o m p le te d  on th e  r e q u ir e d  C ro lo y  2 - 1 / 4  c o r r o s io n  
s p e c im e n s  to  f a c i l i t a t e  th e  f i r s t  p o rtio n  o f th e  c a p su le  and  d y n a m ic  loop 
t e s t .  At p r e s e n t ,  40 c a p s u le  u n its  have  b e e n  n o rm a lis e d  and  te m p e r e d  
a t  the  tw o le v e ls  r e q u i r e d  in  the o u tlin e d  h e a t  t r e a tm e n t  fo r  th e  L M F R E  
p ro g ra m .

Tube w all s u r f a c e s  and  b ism u th  lo a d in g s  fro m  p r e v io u s ly  
c o m p le te d  c a p s u le s  a r e  being  ch eck ed  by th e  m e ta l lu rg ic a l  a n d  c h e m ic a l  
d e p a r tm e n ts .  T he d r y  box w as d e l iv e r e d  la te  th is  m onth  an d  h a s  been  
a s s e m b le d  and  le a k  c h e c k e d . H e lia rc  w e ld  eq u ip m e n t w as in s t a l l e d  and 
te s t in g  h a s  b een  c o m p le te d .  E s p e n m e n t a i  w o rk  to  da te  on c le a n in g  m ethods 
an d  c a p su le  lo ad in g  h a s  d e te rm in e d  th a t  c o m p a r a b le  w eigh t l o s s e s  c a n  be 
o b ta in ed  and  p la n s  to  s t a r t  the p ro g ra m  h a v e  been  o u tlin e d . P l a n s  fo r  n e st 
m onth  a r e  to  c y c le  c a p s u le s  p re p a re d  a s  o u tlin e d . The f i r s t  e ig h te e n  
u n its  w ould be lo a d e d  w ith  b ism u th , 1400 ppm  u ra n iu m , 140 p p m  m a g n es iu m , 
a n d  240 ppm  s i r c o n iu m , em p lo y in g  th r e e  m e ta l lu rg ic a l  p r e p a r a t i o n s  and 
th re e  s u r fa c e  c o n d it io n s .  F u r th e r  w o rk  w ill  then  follow  w ith  a d d it iv e  
v a r ia t io n s  a s  c o m p a r e d  to  m e ta l lu rg ic a l  a n d  s u r fa c e  p r e p a r a t io n s .

Ihte to  c o o lin g  ra te  d if f e r e n t ia l  b e tw e e n  " b a tc h " - ty p e  c o m m e rc ia l  
h e a t of C ro lo y  2 - 1 / 4  an d  sm a ll (1 /4  in . x  1 /2  in . i  1 /8  i n . ) ,  e x p e r im e n ta l ,  
h e a t - t r e a te d  p ie c e s ,  the  c o m m e rc ia l  m ic  r i s t r u c tu r e  w as not r e p ro d u c e d  
e x a c tly .
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M e ta l lu r g ic a l  e x a m in a tio n  o f  c a p su le *  £10 an d  #11 ( 2 ( l 'h r ,  c y l in d e r* )  
i*  c o m p le te . T h ey  w e re  c y c le d  2 4 5  h o u r* . Hot an d  c o ld  en d *  of c ap a u le *  
w e re  e x a m in e d . Th**e c a p s u le *  w e r e  u s e d  to a t te m p t a  m e th o d  of in tro d u c in g  
the U -B i a l lo y  w ithou t c o n ta m in a tio n  hy oxygen. Both w e r e  found to co n ta in  
a p p re c ia b le  a m o u n t*  of ox id e , h o w e v e r .

3. E -1 3 4 3  M isc e lla n e o u s  M a te r ia l  lo v e* tig a tto n *  ( f .  E b e r le )

A p r o c e d u r e  ha* been  d e v is e d  w hich  w ill p e r m i t  th e  c r e e p - ru p tu re  
te s t in g  of C r o lo y  1 -1 /4  and  C rolo*/ 2 - 1 / 4  m a te r ia l*  in  l iq u id  b ism u th . The 
p ro c e d u re  c o n e is t*  of e v a c u a tin g  th e  liq u id  m e ta l te e t  c h a m b e r  a t v a r io u s  
in te rv a l*  o r  te m p e r a tu r e *  up to  th e  t e s t  te m p e r s tu r e .  A f te r  o b ta in in g  a 
vacuum  a t t e s t  te m p e r a tu r e  (115 o r  479 F ) , the  c h a m b e r  w ill  be p r e s s u r i s 
e d  w ith  d ry  h e liu m  fo r the d u r a t io n .  P r o g r e s s  d u rin g  J u ly  we * a s  fo llow s:

a) T h e  p a r t s  fo r a l t e r in g  e ig h t  B 4 W -ty p e . c r e e p -  ru p tu re  
m a c h in e s  w e r e  c o m p le te d .

b) H a lf  of the  te s t  a s s e m b ly  com p o n en t*  h av e  b e e n  m ach in ed  
an d  the  b a la n c e  w ill  be c o m p le te d  in  A u g u st.

c) A ll m a te r ia l*  p u r c h a s e d  have been  r e c e iv e d  e x c e p t the 
b e llo w s a s s e m b l i e s ,  and  h ig h - s p e e d  B row n R e c o rd e r .  T he bellow * 
w ill b* s h ip p e d  the  f i r s t  w eek in  A u g u s t .

F a b r ic a t io n  of te s t  a s s e m b l i e s  and  e q u ip m e n t w il l  be u n d e r way 
in  A ugust.

4. E -1 2 0 1  C h e m ic a l A n a ly s e s  fW. A. K etlbaugh)

a) D o te rm in a tio n  of A c id - In s o lu b le  A lu m in u m  In S teel

E m p h a s i s  w as sh ifted  to  d e te rm in in g  sc  id - in s o lu b le  a lu m in u m  
b e ca u se  of th e  im p o r ta n c e  of a s c e r t a in in g  the v a r io u s  f o r m s  of a lu m in u m  
in  s te e l s  s a d  th e  d iff icu lty  e x p e r ie n c e d  w ith  a c id - s o lu b le  a lu m in u m . It 
w as fe lt th e  s p e c tro g ra p h ic  d e te r m in a t io n  of the f o r m e r  w ou ld  be m o re  
s tra ig h t  f o r w a r d  and le s s  su b je c t to  e r r o r .  A s p e c t r o g r a p h ic  m ethod  
w as th en  w o rk e d  out b a sed  on b u f fe r in g  the re s id u e  f r o m  a  HC I d ig e s tio n  w ith  
CuO  and  d e te r m in in g  the A l /C u  r a t i o .  R e su lts  to  d a te  o n  tw o s ta n d a rd  
sa m p le s  show  d e te rm in a tio n  of 0 0 0 7  p e rc e n t Al^Oy v e  0 .0 0 4  p e rc e n t 
(s ta n d a rd  v a lu e )  an d  0 .0 1 )  p e r c e n t  A l^O  ) v s  0 .0 1 1  p e r c e n t  ( s ta n d a rd  v a lu e ) .
To p ro v e  th e  m e th o d , sev en  m o re  s ta n d a rd  s a m p le s  w ill  be run  in d u p l ic a te .

b) D e te rm in a tio n  of M a g n e s iu m  and Z i r c o n iu m  in B ism uth

O u r p re v io u s  m ethod  w a s  b a s e d  on s a m p le s  c o n ta in in g  20 p e rc e n t  
Bi in the H N O ) so lu tio n . B ec a u se  it  w as d iff icu lt to  a t t a .n  su< h a c o n 
c e n tr a te d  s o lu t io n ,  an d  a s  la s t  m o n th 's  s tu d ie s  show ed  th e  M g /B t and  Z r /B «  
in te n s ity  r a t i o s  d ep en d ed  on the  s t r e n g th  of th e  eo lu tto s i, new s ta n d a rd  
so lu tio n s  w e r e  p re p a re d  c o n ta in in g  10 p e rc e n t  Bi in H N O |.  New w ork ing  
c u r v e s  fo r  M g an d  Z r a r e  b - in g  p r e p a r e d .



c) D e te rm in a t io n  of R a re  E a r th a  in  T h o riu m

Im p ro v e d  w o rk in g  c u r v e s ,  p r e p a r a d  fro m  s y n th e t ic  a ta n d a rd  
sa m p le s  an d  c o r r e c t e d  fo r  c o n tin u o u s  b a ck g ro u n d , w e re  c o m p le te d  th is  
m onth  fo r  th e  h ig h  c r o s s - s e c t i o n  r a r e  e a r th s  (excep t s a m a r iu m ) .  One 
th o r iu m  s a m p le  w a s  a n a ly se d  by t h i s  m e th o d .

The te s t in g  of w et c h e m ic a l  p r o c e d u r e s  fo r  a n a ly s e s  o f c h ro m iu m  
and  m a n g a n e se  in  b ism u th  i s  m  p r o g r e s s .  D ata o b ta in e d  to  d a te  ie  in 
su ffic ie n t to  e v a lu a te  the  B ro o k h av en  p r o c e d u r e s  fo r  th e s e  e le m e n ts .
Som e d if f ic u lty  h a s  b e en  e n c o u n te re d  in  o b ta in in g  s e n s i t iv i ty  n e c e s s a ry  
fo r  the  d e te r m in a t io n  of m a n g a n e s e . Q u a n tita tiv e  d e te c t io n  in  the range  
of l - 10 ppm  i s  n e c e s s a r y  if  m a n g a n e s e  ie  u eed  a s  an  a d d e d  m e a n s  of 
d e te rm in in g  b is m u th  c o r r o s iv i ty  on  C ro lo y  ate*  u n d e r  v a r i o u s  t e s t  c o n d itio n s .

A n a ly s is  fo r  iro n  h a s  b e en  h a m p e r e d  by high  b la n k s .  T h ese  b la n k s , 
w hile b a re ly  t o l e r a b l e ,  a r e  not d e s i r a b l e .  E a r ly  a t t e m p ts  a t  red u c in g  
b la n k s  by s y n th e s i s  o f re a g e n ts  o r  by  re m o v a l  of i ro n  f r o m  re a g e n ts  w e re  
not s u c c e s s fu l .  L a te r  t e s t s ,  h o w e v e r , have g iven  b la n k s  v a lu e s  w e ll w ith 
in  to le ra n c e  l i m i t s  an d  w o rk  i s  now p ro c e e d in g  a t  a m o re  s a t i s f a c to r y  p a c e .

B. P R O T O T Y P E  TESTIN G  (W. M a r k e t .  J r . )

1. E -1 2 S S  U tility  T e s t L oop

The u t i l i t y  t e s t  loop w a s  r e c o n s t r u c te d  an d  the  c h e m ic a l  c le a n 
ing m e th o d s  p r o p o s e d  fo r  the  m e ta l lu r g ic a l  lo o p s w e re  t r i e d  to  d e te rm in e  
if  they  w e re  a e d e f a c to r y .  The b is m u th  pum p w as o p e r a te d  d u rin g  th is  
c h e m ic a l c le a n in g  p e r io d  to  c i r c u l a t e  the  flu id s  th ro u g h  th e  sy s te m .

F o llo w in g  c le a n in g , th e  s y s te m  w as f il led  w ith  b is m u th  w ith  a 
m a g n es iu m  a d d i t iv e  and  the loop  p la c e d  in  o p e ra tio n . O il f r o m  the lo w er 
b e a r in g  w as  fo u n d  to  le ak  p a s t the s h a f t  s e a l  and th e  e l in g e r  an d  e n te r  
the b ism u th . T he pum p  w as e q u ip p e d  w ith  a n  o ld - ty p e  s i i n g e r  w hich h as  
s in ce  b een  m o d if ie d  to  p re v e n t th i s  le a k a g e . A f u r th e r  m o d if ic a t io n  is  
a  cup  w hich  w ill  c a tc h  o il an d  p r e v e n t  i t  f ro m  c o n ta c tin g  th e  hot u p p e r 
su rfa c e  of th e  p u m p  sum p w h e re  s o m e  v a p o r is a tio n  c o u ld  o c c u r .  The 
n ew er e l in g e r  d e s ig n ,  the r e ta in in g  c u p  an d  s lig h t im p r o v e m e n ts  in the 
o il s e a ls  sh o u ld  p re v e n t  a r e c u r r e n c e  of th is  p ro b le m .

The lo o p  ie  now being  c h e m ic a l ly  c le a n e d  and  w il l  be o p e ra te d  
to te e t  v a r io u s  c o m p o n e n ts . It is  p la n n e d  to  in s ta  1 a f la t te n e d  tw o -in ch  
se c tio n  o f L r o lo y  2 - 1 /4  p ipe in  the  to o p  a t th is  t im e  to  a c c o m m o d a te  an  
EM f lo w m e te r  t e s t .

E x a m in a tio n  of 1 /2 - in c h  O . D . , C ro lo v  2- 1 /4  tu b e s  f ro m  heat 
h a n g e r  R u n  #1 is  in p r o c e s s .  T h i s  u n it w as m  te s t  a b o v e  7M  F fo r 

6§4^hours. B ism u th  co a tin g  on tu b e s  ie  being  in v e s t ig a te d .  Both tube 
s h e e ts  a r e  in c lu d e d  in  th is  in v e s t ig a t io n .

2. E - 1 J 7 0  C ro lo y - to -G ra p h i te  S ea l

U sin g  s c re e n in g  a p p a r a tu s ,  th e  p o ro s ity  of s e v e r a l  g r a d e s  of



c o m m e r c ia lly  ava ilab le  g ra p h ite  w as found to ba ao g r o a t that loakago  
from  tbo g r a p h ite -to -m a la l e o a l cou ld  not bo d e te r m in e d .

A  em a il p iece  o f d o n ee  grap h ite  o b ta in ed  from  G reat L akee  
Carbon C om pan y. The e c r e e n in g  apparatus w as r e v is e d  to handle the 
new g r a p h ite  and a teat e ta r ted  w ith  aa in itia l co n ta c t at r o se  of 2000 p ei 
and 100 p e i on the biam uth. N o leak age  wae v ia ib le . Subsequent tooting  
on s im ila r  graphite  sa m p lee  in d ic a te s  the G reat L a k e s  Carbon m a ter ia l  
can be n e e d  w ith a  m inim um  c o n ta c t  a rea  at r o se  of 1000 pei and a co n sta n t  
bism uth  p r e s s u r e  o f 100 pel w ith  no v is ib le  le a k a g e .

1. E - 1171 P u m p  V a lv e s
*■

One o f the m ain v a lv e  p rocu rem en t p r o b le m e  for  th is  p rogram  
i s  that th in  C ro loy  2 - 1 / 4  s tr ip  i s  not ava ilab le  for b e llo w s  fab rication  
(the b e llo w s  s e a l valve i s  the o n ly  w id ely  u sed  p e c k le e o  valve for liquid  
m eta l s e r v ic e ) .  A ro ll of C r o lo y  2 - 1 / 4  (4. S90 in ch  w id e  n 0 . 140 inch  
thick) w a s  obtained and a r r a n g e m e n ts  w ere m ade to  red u ce half of it 
to h o llo w s  th ick n ess  (0 .014  in c h ) . F u rther n e g o tia t io n s  with valve m a n u fa c 
tu r e r s  w e r e  m ade on the ha s i s  that B 4 V  could  have b e llo w s  made to  
fit th e ir  p a r tic u la r  valve d e s ig n , thus re liev in g  c o m p lic a t io n s  involved  
i s  o b ta in in g  and en g in eerin g  sa t is fa c to r y  b e llo w s fa b r ic a tio n . F u rther w ork  
w ill be d ir e c te d  tow ard ob ta in in g  c o m m e rc ia lly  a v a ila b le  valve d e s ig n s  
with r ea so n a b le  d e liv ery  d a te s  and p r ic e s .

Dum p valve te s t  a p p a ra tu s  i s  in the d raw in g  sta g e , with the 
d e s ig n s  s e c t io n  com pletin g  a r r a n g e m e n ts  d raw in gs and the instrum ent 
d ep a rtm en t design in g  the n e c e s s a r y  heating and o p e r a tin g  co n tro ls .
Tbs a r ra n g em en t u t i l is e s  a 14. 9 foot bism uth bead to  provide sta tic  p r e s 
su re  and  flow  v e lo c ity  through the dump valve b e in g  te s te d . C on tam in ation  
p r o b le m s  from  co v er  g a s  im p u r it ie s  are  m in im ise d , a e  the sy ste m  w ill  
be e s s e n t ia l ly  a sea led  unit w ith out helium  ad d ition  o r  c o m p r e ss io n  req u ir ed  
during o p era tio n . A D om ing pum p, s im ila r  to th o se  u sed  on the u tility  
loop, i s  u se d  to return the b ism u th  to the upper tank follow ing a dum ping  
c y c le .

C . I N - P I L E  WORK ( W. M a rk er !, J r . )

E  - 1149 In -P ile  T est L o o p s

The scop ing rep ort fo r  radiation  te s t  lo o p  N o. 1 has hoes  
c o m p le te d  and forw arded to  A E D . They w ill in tu rn  forw ard to the ETR  
r e a c to r  p eop le  for en g in e e r in g  ap p roval. A m e e tin g  with ETR to d is c u s s  
th is  t e s t  i s  planned during the m onth e f  A ugust. A num ber of rem ote c u t 
ting and handling sch em es  fo r  the in -p ile  te s t loop  a r e  being d eve lop ed . It 
i s  p lan n ed  to  m ock-up  the m o s t  p rom isin g  of th e s e  sch em e*  to obtain a  
su ita b le  w orking m odel for  th e in -p ile  te s t loop . T he L I* r iro n ice  S ec tio n  
i s  w o rk in g  on an E M -type f lo w m e te r  which w ill be t e s t e c  .n the u tility  lo o p .

P re lim in a ry  d e s ig n  w ork  on radiation lo o p  N o. ) for MTR i s  c o n tta u -
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Th« p ro p o s e d  c o n t r o l  s a d  sa fe ty  in te r lo c k  s y s te m  w a s  s tu d ie d  and  
re c o m m e n d a tio n s  fo r  o v e r a l l  s a fe g u a rd  lo g ic  w a s  d e v e lo p ed . T h is  in fo rm s *  
t io n  h a s  b een  tu rn e d  o v e r  to  the  p a r t i e s  r e s p o n s ib le  fo r  the  in s t r u m e n ta t io n  
o f th e  in -p i le  loop .

D e v e lo p m en ts  o f  a  su ita b le  liq u id  l e v e l  p ro b e  and  an  E . M .  f lo w 
m e t e r  a r e  now u n d e rw a y .

D. C H EM IC A L PR O C E SSIN G  (W. A . K e ilb au g h )

E - 1332 f u e l  R e p r o c e s s in g

No a c tiv ity  on  t h i s  p ro je c t  pend ing  in fo r m a t io n  f ro m  L y n c h b u rg  
a n d  th e  A tom ic E n e rg y  C o m m is s io n  c o n c e rn in g  the  scope o r  w o rk  w h ic h  
B 4W  w ill u n d e r ta k e .

E .  IN ST R U M EN T A TIO N  (W. A. K eilbaugh)

E -1 3 3 S  C o n tin u o u s  U ra n iu m  M o n ito rin g  S y s te m

The l ib r a r y  s u r v e y  of p o ss ib le  a p p r o a c h e s  to  th is  p ro b le m  h a s  
b e e n  c o m p le te d .

At p r e s e n t ,  th e  f in a l d ra f t  of th e  r e p o r t  i s  being  p r e p a r e d  
a n d  sh o u ld  lw c o m p le te d  in  the  next te n  d a y s .

r .  R EM O TE M A IN TEN A N C E (M. C h r ie te n s e )

I . E -12S 0  R em o te  W elding

T h ree  m e th o d s  f c - butt w eld ing  of p ip e  by re m o te  c o n tr o l  w e re  
in v e s t ig a te d  on v is i t s  to  v a r io u s  e q u ip m en t m a n u f a c tu r e r s .

a) In e r t  g a s - p r o t e c t e d ,  tu n g s te n  a r c  w ith  f i l l e r  w ire . A 
s u m m a r y  g iv ing  t e s t  r e s u l t s  on w eld  m ade by  th i s  p r o c e s s  w ill be  i s s u e d  
t h i s  m on th .

b) In e r t  g a s - p r o te c te d ,  c o n s u m a b le  e le c t ro d e .  P u r th e r  s tu d y  
i s  r e q u ir e d  to  d e te r m in e  th e  tech n iq u e  w h ich  w il l  p ro d u ce  a  b ead  o f  the  
d e s i r e d  c r o s s  s e c t io n  a n d  c o n to u r . To th i s  e n d  a  c o r r e la t io n  a m o n g  the  
m a n y  v a r ia b le s  m u s t be  e s ta b l is h e d .  T h e s e  v a r ia b le s  inc lude  w ire  
d i a m e te r  and  c h e m i s t r y ,  a m p e ra g e  and  v o l ta g e ,  a r c  len g th , v a r i a t io n  m  
s p e e d  o f a r c  t r a v e l  o v e r  th e  HO d e g re e  f ix e d  p o s it io n  w eld , o s c i l l a t io n  of 
e l e c t r o d e  and  a n g l» o f a p p ro a c h . It i s  p ro b a b le  th a t som e s y n c h r o n is a t io n  
o f  tw o  o r  m o re  of th e s e  f a c to r s  is  r e q u i r e d  to  p ro d u c e  a c c e p ta b le  r e s u l t s .

c) H ig h - f re q u e n c y  in d u c tio n , b u tt  w e ld in g . A 100 kw a l t e r n a t o r ,  
t r a n s f o r m e r ,  an d  c o n t r o l  u n it su p p lied  by T o c c o  a r e  being  s e t  u p  in  the 
s h o p . H e a v ie r  w ir in g  to  supp ly  the in c r e a s e d  p o w e r d em an d  i s  b e in g  in 
s t a l l e d .  W ith th is  e q u ip m e n t  the p o s s ib i l i ty  o f  m ak in g  bu tt w e ld s  in  p ip e , 
e i t h e r  by the  in d u c tio n  fo rg e  w eld  p r o c e s s  o r  by a  fu sion  p r o c e s s ,  w ill
be e x p lo re d .
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VI. RADIATION LOOP TESTING <E. E . W alsh)

A. RADIATION T EST  LOOP NO. 1

Design of the M olt-Dum p Tank w as com pleted, and d raw in g s  wore 
issued  for com m ent. Several m inor i te m s  a re  b s i ^  re v ise d  before  approval 
fo r construction  i s  g ran ted .

A draw ing of tb s  sy s te m 's  g e n sra l a rra n g em e n t has been c irc u la ted  and 
approval is  expec ted  soon.

A sam p ler d e s ig n  is  being m ocked-up  and is  expected to  be tes ted  
under sim ulated  o p e ra tin g  conditions w ith in  the next two w eeks.

It is  e s tim a te d  th a t the in -p ile  se c tio n  of the system  w ill be com pleted 
in O ctober.

It now a p p e a rs  tha t the system  m ay  not be com pletely fa b ric a te d  by 
November because  (1) the valves a re  p ro m ise d  for de livery  in  December* 
and (2) the n e c e ss ity  of a  1000 h r. p ro -o p e ra tio n a l te s t m ay d e lay  delivery  
of the pump. P la n s  a re  in p ro ce ss  to c ircu m v en t o r  m in im ise  these 
potential delays.

B. RADIATION TEST LOOP NO. 2

The scoping R ep o rt was com pleted  and  c ircu la ted  for co m m en ts . Upon 
receip t of any c o m m en ts  the R eport w ill he forw arded to E T R  by August I , 1957. 
A v isit w ill then he m ade to ETR to d is c u s s  the technical a s p e c ts  of the 
system  and i ts  su itab ility  for in s ta lla tio n  in ETR.

M odification of tb s  system  design  to  include p o s t- ir ra d ia t io n  d isassem bly  
continued. P lan s  a r e  in p ro cess  to m o ck -u p  and te s t the rem o te  cutting 
m echanism s n e c e s s a ry  to accom plish  d isa ssem b ly  upon conclu sion  of 
irrad ia tio n  te s tin g .

Evaluation of adding a d e g asse r to  the  system  continued.

C. RADIATION TEST LOOP NO. S

A p re lim in a ry  design  of th is  sy s te m  has been com pleted .
Due to the type  of te s t facility  o ffe re d  in the MTR fo r th is  te s t  and the 

lack of floor sp a c e , an  a rrangem en t i s  u n der considera tion  in  which all 
com ponents ex cep t pum ps and sa m p le r  a r e  in sta lled  in the r e a c to r .  When 
com pleted, th is  d e s ig n  will be fo rw arded  to  MTR for co m m en ts .

D. 4 - inch UTILITY TEST LOOP

A rran g em en ts  fo r ad m in is tra tio n  of th is  p ro jec t w ere concluded and 
the following w ork  s ta r te d .

1. Design of the  system  and m a te r ia ls  involved a re  being  reviewed.
2. A p ro c e d u re  w as set up for in sp ec tio n  and approval of m a te ria ls .
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Y U . BUILDINGS. GENERAL SERVICES 
AND SITE DEVELOPM ENT <J. D. Kenney)

A lla t  o f  rv c o m iM D d id  A r c h i te c t - E n g in e e r  ( I rm a  s e n t to  tka  AEC fo r
a p p ro v a l. A  lo tto  r  o f into ro o t w h ic h  t a c l u f o i  a  g o n o ra l do oc n p tio n  of tho 
L M F R E . a  a c o p o  of w o rk , and  a  q u e s t io n n a ir e  ha a boo a  d ra f to d .  A p r o c e d u r e  
w hich e m b o d ie s  tka  ro c o m m o n d a tio o o  of tho AEC m a n u a l h ao  boon e s ta b l is h e d  
fo r o v a l n o tin g  tho  q u a lif ic a tio a a  o f  th o  in te r e s te d  f i rm  a .

Tho E t a  S a lo c tio n  R ep o rt (BAW  1014) w aa a u b m ltto d  to  tho AEC.
P r e l i m i n a r y  a a t im a to a . a c h o d u lo a . and  dooign  of a a  E a g in o o ria g  P ro to ty p e  

F a c i l i ty  we r e  b eg u n . T h ia  b u ild in g  w ould  be uoed  fo r r e m o te  m a in ten an ce  
m o c k -u p  a n d  d o v e ld pRia n t.

A a tudy  w a a  m ade of a l l  r e a c t o r  bu ild ing  c o m p o n en t a r r a n g e m e n ts  and 
m a in te n a n c e  a c h e  m o a to  e v a lu a te  t h e i r  c o m p a tib ili ty  w ith  p r a c t ic a l  c o n 
s t  ro c  t io a  p r o c e d u r e s ;  p a r t i c u la r  e m p h a s i s  w aa p la c e d  o n  e r e c t io n  c o a ts .
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