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SUMMARY REPORT -  APDA ACTIVITIES [>8 .  y w
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j 1962 

P. R. D. C.
CORE DESIGN

Thermal C onductivity o f  Sh ield ing -  Two se r ie s  o f  thermal con d u ctiv ity  
t e s t s  were run on sh ie ld in g  m a ter ia ls  fo r  the Fermi rea c to r .

The f i r s t  t e s t s  were run to  determine whether d e te r io ra tio n , from s o lid  
to  powder, o f  the borated graphite beneath the reactor v e s s e l  would lower the th er­
mal con d u ctiv ity  s u f f ic ie n t ly  to  resv ilt in  overheating o f  the stru ctu ra l m ateria l 
in  th a t reg ion . Samples o f  s o l id  and hand-ground borated graphite s im ila r  to  th a t  
beneath the v e s s e l  were taken from more a c ce ss ib le  lo c a tio n s  a t  the periphery o f  
the reactor  v e s s e l .

The t e s t s  were run by P rofessor C, F, B o n illa  a t  Columbia T taiversity,
The samples were p laced  in  p a ir s  o f  c y lin d r ic a l ,  s t a in le s s - s t e e l  cans, 7 in ch es  
in  diameter and l / 2  inch  h i£^ . The t e s t  assembly was a sandwich arrangement w ith  
a f l a t  e le c t r ic  heater in  the cen ter , and su ccessive  la y ers  on each side c o n s is t ­
in g  o f in s u la t io n , t e s t  can, in s u la t io n , and face  p la t e .  The fa ce  p la te s  were 
b o lted  together and the edges o f  the assembly in srd ated . The thermal con d u ctiv ity  
was ca lcu la ted  from the dim ensions o f  the system , the power input to the h ea ter , 
and thermocouple measurements o f  the temperature a t the center o f each face o f the 
canned sample.

T ests on l5  samples fo r  variou s lo c a tio n s  and compactions showed mean
valu es o f  k ranging from l , l i6  B tu /h r -ft-F  a t 500 F to  1 .6?  a t 1000 F, w ith a
standard d ev ia tio n  o f 0 ,2 ii. These va lu es  were obtained under s l ig h t  compression. 
At zero ccsnpression, k might have a lower l im it  value o f 0.7li B tu /h r-ft-F ,

The second s e t  o f  t e s t s  was performed to evaluate powdered boron carbide
as a p o ss ib le  sh ie ld in g  m a ter ia l. The r e s u lt s  on f iv e  samples o f  an average par­
t i c l e  s iz e  o f  1 7 5  microns and various compactions, te s te d  in  the same manner as 
the previous s e t ,  showed average v a lu es  o f the thermal con d u ctiv ity  ranging from 
0 ,3 7  B tu /h r-ft-F  a t 500 F to  a t  1000 F, The data as y e t  have not been used 
to  evaluate a s p e c if ic  d esign .

Pressure D is tr ib u tio n  -  The head a v a ila b le  for  the subassembly in  the 
Core B arrangement was estim ated  and presented in  Memo CA-1127, along w ith cur­
ren t estim ates o f  the pressvire drop across a subassembly. B r ie f ly , the ava ilab le  
head i s  109,8 p s i ,  w hile the head required  i s  1 1 0 ,.l, lea v in g  a 0 ,3  p s i  pressure  
d e f ic i t .

Core B Annulus Flow T est -  While a f in a l  design  for  the s e a l s tr ip s  has 
not y e t  been e s ta b lish e d , the proposed methods o f  attachment (spot-w eld ing and 
brazing) have proved s a t is fa c to r y .
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A se r ie s  o f t e s t s  i s  being performed to determine the flow -pressure drop
c h a r a c te r is t ic s  o f  the anntilus as a fu n ction  o f the angular o r ien ta tio n  o f the s e a l
s tr ip s . Three sea l s tr ip  angles w i l l  be te s te d  in  a staggered arrangement,

Htydraxilic Test Loop -  The flow  d is tr ib u tio n  among the channels o f  the
Core B subassembly i s  a major component in  e s ta b lish in g  the hot channel fa c to r s
and, hence, the f e a s i b i l i t y  o f  the d esign . The most p r a c tic a l method o f e s ta b lis h ­
in g  flow  d is tr ib u tio n  i s  to  use small channel taps in  a prototype fu e l  bundle. 
Experience w ith the p resen t Quarry water lo o p , which was constructed a few years  
ago as a temporary f a c i l i t y ,  shows th at the uncontrollab le d ir t  le v e l  o f th is  loop  
i s  too high to  perm it use o f the loop as a t e s t  f a c i l i t y  when channel taps are used: 
the channel taps would be blocked q u ick ly . A prototjrpe fu e l bundle w ith channel 
taps has been constructed , A new s t a in le s s - s t e e l  hydraulic loop i s  to  be constructed  
to  provide a t e s t  f a c i l i t y  fo r  eva lu atin g  and adju sting  the flow  among the Core B 
coolant p assages.

The pump c h a r a c te r is t ic s  w i l l  insure the d u p lica tion  o f conditions a n tic ­
ip ated  in  the Fermi p lan t when i t  i s  operating a t f \ i l l  design power (U30 Mwt), i . e . ,  
350 gpm at a head o f U5o f e e t .

D e ta il design  and purchasing o f large components w i l l  be carried  on in  
the next few weeks.

F la t P la te  A P Data -  Surface roughness measurements were made on a dummy 
MTR fu e l p la te  using a "Proficorder" and "Profilom eter", These measurements in d i­
cate a surface roughness of'-^8-1^/^RMS,

Fuel Accountability -  APDA representatives attended a meeting idiich was 
ca lled  by PRDC to resolve the apparent increase in  enrichment of the Core A fu e l  
p in s. The average enrichment of the sp ecia l nuclear m aterial which PRDC leased  
frcsn the AEC was 25,591, After converting the UF5 to derby metal, Davison Chemical 
shipped the m aterial to  the fu e l fabricator a t an average enrichment o f 25,595 — 
0 , 008, Isotop ic  analyses of samples from the f i r s t  72 in gots produced by D,E, 
Makepeace Co. indicated an average enrichment o f 25,6? 1  0 ,03 , This d ifference  
i s  s t a t i s t ic a l ly  s ig n if ic a n t a t the confidence le v e l ,  (For accountability  
purposes, these 72 in gots are termed Core A-I loading,) The resu lts  o f the is o ­
topic analyses of the next 6l  in gots ind icate an average value of 25, 75, l^on 
analyzing th is  data. National Lead Company of Ohio concluded that the upward trend 
in  enrichment i s  s t a t i s t ic a l ly  s ig n if ica n t and that i t  m erits further in vestiga tion .

The is o to p ic  analyses have been performed for  PRDC by New Brunswick 
Laboratory (NBL), u sin g  a neutron a c tiv a tio n  procedure, NBL in d ica ted  verb a lly  
to  PRDC th a t th ey  have reason to  b e lie v e  th e ir  standards have d r if te d , causing a 
b ia s  in  th e ir  a n a ly ses, NBL composited the samples from the 6 l  in g o ts  th a t had 
been analyzed by neutron a c tiv a tio n  and checked the r e s u lt s  by mass spectrom eter.
The r e s u lt s  ind icated  the neutron a c tiv a tio n  analyses are b iased . Thus, a cor­
r ec tio n  fa c to r  must be applied to  the is o to p ic  r e s u lt s  from the 6 l  in g o ts .

Since NBL i s  not c e r ta in  when th e ir  standards began to  d r i f t ,  i t  w i l l  
be necessary to  recheck a l l  is o to p ic  r e s u lt s  from the Core A-I load in g . In 
add ition  to  t h is ,  i t  i s  planned to  s e t  up a b ia s  check program for fu ture i s o ­
to p ic  analyses..
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DUMMY SUBASSEMBLY CLEANING

Because current problems and the proposed m od ification  o f the f i l t e r  
subassem blies have n e c ess ita te d  the c lean ing o f dummy subassem blies and other 
reactor components, PRDC has requested a c lean in g  procedure th at perm its reuse 
o f undamaged components. The three primary clean ing methods considered are 
evaporative c lea n in g , a lcohol c lea n in g , and steam clean ing.

From d iscu ssio n s  o f th is  problem w ith APDA personnel and w ith others  
fa m ilia r  xdith sodium system s, i t  i s  apparent that d e lic a te  reactor  components 
are not returned to  sodium serv ice  as a general p r a c tic e . In the case o f the  
dummy subassem blies, APDA did  not intend th a t they would be taken in  and out o f  
the primary system r o u tin e ly .

A ll th ree o f the clean ing methods being studied may leave tra ces  o f  
sodium hydroxide on the reactor  components, e s p e c ia lly  in  t ig h t - f i t t in g  reg ion s.
I t  i s  a lso  known th at a lcoh o l clean ing lea v es  a gummy resid u e , which i s  probably 
sodium a lco h o la te . The presence o f sodium hydroxide can cause s tr e s s  corrosion  
cracking, w hile the gummy residue would introduce ad d ition a l crud in to  the reactor . 
To remove th ese resid u es frcm the components, i t  was recommended th at a r in s in g  
step be added to  the c lean ing procedures.

Examination o f f i l t e r  subassem blies fo r  in -rea c to r  condition  i s  an 
ad d ition a l requirement fo r  most o f  the subassem blies now being taken from the 
rea c to r . Of the three clean ing methods considered, properly conducted evaporative 
clean ing i s  the only method th at le a v e s  evidence o f damage in t a c t ,

A le t t e r  i s  being prepared summarizing APDA’ s clean ing experience and 
recommending clean ing procedures. The procedure to  be used for  clean ing i s  
dependent upon the purpose for  which the subassem blies are removed fo r  examination,

GRAPHITE

BMI O xidation Program -  The experim ental work on the ox idation  program, 
which was conducted a t BMI, has been completed. A summary memorandum has been 
issu ed  analyzing the data th a t w i l l  be included in  a BMI summary report not y e t  
is su ed , A b r ie f  d iscu ssio n  o f the r e s u lt s  o f t h is  program i s  given below,

1 , Dry Air

ANL 3 w/o borated m ateria l may e x h ib it  as much as a 6o% lo s s  in  
strength  when the sample has l o s t .~ 1 0  w /o. The average weight 
lo s s  ra te  (averaged over the duration o f the t e s t )  appears to  be 
higher a t  sm all to t a l  weight lo s s e s  and tends to  be alaout constant 
a fte r  t o t a l  weight l o s s .  The i n i t i a l  t e s t s  are b elieved  to  
have been in  erro r , because o f  problems in  m aintaining t e s t  tem­
p eratu res, Although the i n i t i a l  r e s u lt s  in d ica ted  a weight lo s s  
ra te  o f 0 ,2  to  0,5i^/hr a t 1000 F, the new data in d ica te s  th at the 
weight lo s s  rate i s  between 0 ,0 5  and O.lUVl'U', At 800 F the 
weight lo s s  ra te  has been found to be O.OOU^hi*.

TSX m a ter ia l, which i s  uriborated, has shown decreases in  strength  
as high as Uoî  fo r  t o t a l  w eight lo s s e s  up to  The average
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w eight lo s s  ra te  appears to  be lower fo r  small to ta l  weight lo s s e s  
o f l e s s  than and tends to  in crease  and to  be constant a t larger  
to t a l  weight lo s s e s .  I n i t ia l  t e s t s  are a lso  b e liev ed  to  be in  
errorj the newer and more r e l ia b le  data in d ica te s  th at a t 1000 F 
the average weight lo s s  ra te  i s  0 .1  to  0 .l8 $ /h r  and a t 800 F the  
ra te  i s  O.OOW/hr.

Two types o f  borated (li to  U.7 w/o boron as Bĵ C) Speer Carbon 
Company graphite were te s te d . During fa b r ic a tio n , one o f the 
samples had been heated to  only lUOO F w hile the other had been 
heated to  U892 F. There appeared to be some d ir e c tio n a l e f f e c t s  
on the m ateria l f ir e d  a t  the higher temperature. The poorer 
d ir e c t io n a l r e s u lt s  show a decrease of B0% in  compressive strength  
at 10^ w eight lo s s .  The m ateria l f ir e d  a t the lower temperature 
showed no d ir e c t io n a l e f f e c t s  and a decrease in  strength  o f 70^ 
at 10^ w eight lo s s  when te s ted  a t  1000 F. The average weight lo s s  
rate  for  the m ateria l f ir e d  at U892 F was -— 0 ,0 9 % /^  compared to  
va lu es ranging from 1 .9  to  U .l^ /h r  for  the m aterial f ir e d  a t iHOO F. 
Hence, g ra p h itiza tio n  (fa b r ica tio n ) temperature appears to  have a 
large  e f f e c t  upon weight lo s s  r a te . Three small cermet samples o f  
graphite m ateria l supplied  by the Ford Motor Company and containing  
10, 20 , and 30 w/o Fe were te s te d  a t 1000 F, The strength  decreased  
more than 58$ in  a l l  m ateria ls fo r  about a 10$ to ta l weight lo s s j  
however, the f in a l  strength  was s t i l l -7 9500 p s i  in  a l l  ca ses . The 
average w eight lo s s  rate  was 1 .8 8 , 1 .2 7 , and 0 ,66$ /h r  fo r  the 10 ,
20, and 30 w/o Fe samples, r e sp e c t iv e ly .

2. Wet Argon ( l5 o  — 3 F Dewpoint)

ML m ateria l te s te d  in  wet argon saturated  a t l50  — 3 F for 2liO hrs 
a t 500 F, and fo r  U8 hrs a t 800 F and 1000 F, exh ib ited  average 
w eight lo s s  r a te s  o f  1.U6 x 10“h , 2 .7  x  10"^ and 7.2 x  10“^$/hr, 
r e sp e c t iv e ly . There was a lso  l i - t t l e  change in  stren gth . A nalysis  
o f boron content a fte r  te s t in g  in d ica ted  th a t there were no s ig ­
n if ic a n t  boron lo s s e s .  Carborundum 5 w/o borated m ateria l te s te d  
a t 800 F and 1000 F showed strength  lo s s e s  o f 1|6$ and 58$, resp ec t­
iv e ly .  There was a lo s s  o f  O.Ul w/o boron a t 800 F and a lo s s  o f  
1 .01$  boron a t  1000 F. Average w eight lo s s  ra te s  were 5.U x 10“3 
and 9 .8  x 10“^$/hr a t 800 F and 1000 F, r e sp e c tiv e ly . A sample o f  
Carborundum graphite th a t was removed frotn the PST and designated  
as "hard", compared to  the other Carborundum graphite a fter  the 
1000 F p la n t operation , was te s te d  for  U8 hovirs at 800 F. A weight 
lo s s  ra te  o f 2 .3  x 10”i$ /h r  was observed with a r esu lta n t d is in te ­
gration  (complete strength  lo s s )  a fte r  11$ weight lo s s .  Boron con­
te n t  d e c r e a se d /^ l.U  w /o.

3 . Sp ecia l T ests

A. Flow Rate E ffe c t  -  ML m aterial was te sted  a t varying flow
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r a te s  in  dry a i r ,  wet a ir  (l5 0  F ), and wet argon (150 F) a t 
1000 F. There did  not appear to  be a s ig n if ic a n t  flow  rate  
e f f e c t  between 20 and^UOO fpra for an eight-hour t e s t  although  
considerable s c a tte r  was noted. The average oxidation  r a te s  in  
dry a ir ,  wet a ir ,  and wet argon were 0 .1 3 , 0.161;, and 0 .011^ /hr, 
r e sp e c t iv e ly .

B. Sample S ize E ffe c t  -  A 3~inch cube o f ANL m aterial was te s ted  
a t 1000 F in  dry a ir  to  a scer ta in  whether there was a sample 
s iz e  e f f e c t .  Comparison o f  weight lo s s  with time for th is  
sample, w ith the standard sample, 1 inch long x 3/8 inch in  
diam eter, showed only a s l ig h t  decrease in  the weight lo s s  
r a te . The block l o s t  10 w/o in  380 hours compared to  a 
nom inal-sized sample, which lo s t  10 w/o in  290 hours. I t  
was concluded th at s iz e  had only a a a a ll e f f e c t  on weight 
lo s s  r a te .

Moisture Conten t -  The t e s t s  on the removal o f  m oisture from the Great 
Lakes graphite under vacuum a t  500 F, 1000 F, and l500  F were completed. The 
r e s u lt s  show th a t the nonboronated m ateria l had r e le a s e d ,~ '9 8 ^ o f i t s  contained  
m oisture in  the 80 F to  500 F range and-^ 2 ^  in  the 500 F to  1000 F range. (There 
was no s ig n if ic a n t  re lea se  in  the 1000 F to  1500 F ran ge.) The boronated m ateria l 
had r e le a s e d -^85^ to  90^ o f the m oisture in  the 80 F to  500 F range, in
the 500 F to  1000 F range and ^ 1 %  in  the 1000 F to  l500 F range. The data in d i­
cate th a t most o f the m oisture i s  re leased  w ith in  a 2i;-hour period .

Samples o f  EBR-II graphite (a f u l ly  graphitized  product manufactured by 
N ational Carbon Company) were sent to  ORNL fo r  determ ination o f the moistxire content. 
The samples w i l l  be measured w ith an apparatus th a t can d e tec t m oisture content of 
“z: 0,001^ by w eight.

Graphite Heat Transfer -  C alcu lations were made p rev iou sly  on the temper­
ature d is tr ib u tio n  in  the primary s h ie ld  tank (see  July r ep o r t) . The r e s u lt s  o f  
the ca lcu la tio n s  are q u ite  s e n s it iv e  to  the va lu es used for  the e m iss iv ity  o f the 
m ateria ls s in ce  the m ajority  o f  heat tra n sfer  i s  by ra d ia tio n . The ca lcu la ted  
maximum temperature i s  p a r tic iila r ly  dependent upon the e m iss iv ity  o f the leak  
d etector  s k ir t  (carbon s t e e l ) ,  the reactor v e s s e l ,  and the 6 inches o f  borated  
graphite next to  the v e s s e l .  Because the e m is s iv ity  o f each o f the m ater ia ls  in
the reactor i s  not known, the va lu es used in  the previous c a lcu la tio n s  were taken
from the l i t e r a tu r e .

Because a range o f e m is s iv ity  values i s  reported in  the l i t e r a tu r e ,  
ad d ition a l ca lcu la tio n s  were made during th is  report p er iod . The low est values  
reported in  the litera tv ire  were used fo r  th ese new c a lc u la tio n s , which showed the 
maximum temperature in  the borated graphite to  be 1200 F, as compared to the value  
o f 965  F obtained p rev io u sly . O xidation t e s t s  a t  BMI have shown th a t the oxidation  
rate  in crea ses  by approxim ately a fa c to r  o f 10 fo r  each 100-degree in crease as the  
temperature approaches 1000 F. As a r e s u lt  o f  these c a lc u la tio n s , i t  i s  planned 
to  measure the e m iss iv ity  o f  the m ater ia ls  in  q u estion .
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Plug Graphite Irra d ia tio n  T est -  The probe contain ing the irrad ia ted  
graphite samples was removed from the p ool o f  the Ford Nuclear Reactor a t the 
U n iversity  o f  M ichigan. The u n it was dism antled and the rad ioactive portion  
stored in  a "wall tube" for  fu rth er decay before f in a l  d isp o sa l,

MATERIALS

U-10 w/o Mo Irra d ia tio n  Program -  Dimensional and d en sity  changes were 
measured a t B a tte l le  Memorial I n s t itu te  fo r  fovir irra d ia ted  cap su les. Each con­
ta ined  s ix  U-10 w/o Mo samples 1 -1 /2  in ch es long x 0 ,l5 8  inches in  diam eter.
Three samples in  each capsule were in i t i a l l y  in  the gamma condition; and three in  
the p a r t ia lly  transformed alpha + d elta  + gamma condition.

In comparing these dimensional and density changes the follow ing  
observations may be made:

1 , There appears to be a c o rre la tio n  between the i n i t i a l  phases 
p resen t in  regard to  sw ellin g  (measured by d en sity  change).
In a l l  cases i t  appears that sw elling i s  greater for the 
i n i t i a l  "a + 6 + y" condition,

2 , U-10 w/o Mo operating at an irrad ia tion  temperature of ^ 8 5 0  F 
and lower and a f is s io n  rate o f >  2 ,5  x 10^^ F /cc /sec  i s  much 
more stab le dimensionally than m aterials irradiated  at >  9U0 F 
and at a f is s io n  rate o f between U,2 and 5 ,0  x 10^3 F /cc /sec , 
P ossib ly  th is  i s  simply a temperattire e f f e c t ,  but not in  view 
of the c r i t ic a l  f is s io n  rate idea which has been formulated to  
explain  previous CP-5 and MTR r e su lts . I t  i s  postulated that 
a l l  samples operating in  the la t te r  (larger sw elling) condition  
are in  the transformed s ta te ,  which sw ells more read ily , while 
a l l  samples irrad iated  in  the former condition are in  the gamma 
condition. The phases w il l  be checked with metaliographic work,

Nonfissionable M aterials Irradiation Program -  Tensile samples of 
Inconel-X were received  from the International Nickel Company, These samples 
are fabricated to APDA sp ecified  dimensions from four d ifferen t types of heat 
treatments: singly-aged; doubly-aged; so lu tion -treated ; and a sp ecia l heat
treatment, which INCO claims w il l  give b etter  properties. Twenty-five samples 
of each heat-treatment were provided. I t  i s  planned to irrad iate thesJ m aterials 
along with type 30U, 3hl,  and 3 l6  SS already fabricated for surveillance work.

The Inconel-X  samples w i l l  be in sp ected  by APDA in sp ectors in  the next
month,

NUaEAR ENGINEERING

Graphite Sh ield  Design -  A memorandum was issu ed  on the a x ia l heating  
d is tr ib u tio n  in  the inner and outer borated la y ers  o f  the graphite sh ie ld  for  
both Core A and Coi^ B op eration . In t h is  memorandum the mic^lane heating va lu es  
are rev ised  somewhat from the va lu es p rev io u sly  obtained.
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Another memorandum was is su e d  which g iv e s  the 20-year f a s t  n v t 's  and helium  
g en era tio n  in  the midplane o f  th e  gra p h ite  s h ie ld  fo r  Core A and Core B op era tio n ,

A memorandum was a ls o  is s u e d  which g iv e s  fo r  Core B and Core C op eration  
th e neutron f lu x  l e v e l s ,  h e a tin g , and 2 0 -year  n v t 's  in  th e low er head reg io n  o f  
th e grap h ite  s h ie ld  underneath th e  v e s s e l .  The h eatin g  in  th e  6 -in ch  borated  
grap h ite  la y e r  here i s  about th e  same fo r  both  Core B and C, and i t  i s  about 100 
tim es sm aller  than th e  corresponding h ea tin g  in  the r a d ia l in n er  6 -in c h  borated  
graph ite  la y e r .  Neutron and gamma f lu x e s  on the low er s tr u c tu r a l con crete support 
pad were a ls o  determ ined. I t  was. found th a t  th e neutron f lu x  on the con crete  i s  
in creased  by a fa c to r  o f  about 1 0 ^ i f  a l l  o f  the boron in  t h i s  area i s  l o s t  due 
to  a chem ical r e a c tio n  w ith  w ater vapor.

Work i s  proceed in g  on th e  nuclear h ea tin g  in  th e  f l e x  le g s  and the graph­
i t e  s h ie ld  red es ig n  in  th e area between the v e s s e l  and tr a n s fe r  r o to r  con ta in er . 
Problems have been run fo r  both o f  th ese  s tu d ie s ,  and the r e s u l t s  are b e in g  an alyzed .

Accuracy o f  S h ie ld  C a lcu la tio n s  -  A comparison was made between the neutron  
p rod u ction  in  th e  r a d ia l  b la n k et as c a lc u la te d  by the AIM- 6  code and as determ ined  
from c r i t i c a l  experim ent d a ta . For both Core A and Core B, the c a lc u la te d  produc­
t io n  i s  low er than the ex p er im en ta lly  determ ined v a lu e . The^discrepancy becomes 
p r o g r e s s iv e ly  la r g e r  w ith  d is ta n c e  in to  the b la n k e t. S ince the neutron leakage to  
the grap h ite  s h ie ld  i s  dependent on t h i s  v a lu e , thought i s  now b ein g  g iv en  to  the  
c o r r e c tio n  fa c to r s  th a t should  be a p p lied  to  the AIM- 6  s h ie ld  c a lc u la t io n s  because  
o f t h is  e f f e c t .

R ecent AIM- 6  c a lc u la t io n s  o f  the neutron a tten u a tio n  through sodium and 
p la in  grap h ite  seemed to  in d ic a te  much la r g e r  a tten u a tio n s  through th ese  m a te r ia ls  
than were ob ta in ed  by p rev io u s s tra ig h t-a h ea d  hand c a lc u la t io n s .  This problem  
was in v e s t ig a te d  and i t  wa.s found th a t no a c tu a l d iscrep an cy  e x i s t s  between the  
two m ethods. The d if fe r e n c e  can be accounted fo r  by the d if f e r e n t  spectrum o f  the 
source neutrons used in  each c a se . During the course o f  t h i s  stu d y , however, a 
comparison was a ls o  macie betw een c a lc u la te d  neutron a tten u a tio n s  and the lim ite d  
experim ental data on neutron a tte n u a tio n  a v a ila b le .  The comparison showed th a t  
the d iscrepancy betvreen c a lc u la te d  and measured respon.se o f  a BF  ̂ d e tec to r  becomes 
worse the fu r th er  in to  the s h ie ld  one g o e s . S ince the ca lcu la ted  response i s  
sm aller  than th e measured resp o n se , i t  was concluded th a t  c a lc u la te d  boron h ea tin g  
v a lu e s  in  the g rap h ite  s h ie ld  are probably too  low a ls o ,  k'hen t h i s  in v e s t ig a t io n  
i s  com pleted, the con fid en ce fa c to r s  now b ein g  used in  th e s h ie ld  ca lcu lation .^  w i l l  
be review ed .

An in v e s t ig a t io n  i s  a lso  b e in g  made o f th e  observed d i.screp an cies in  
the neutron leak ages (cu rre n ts )  in to  s h ie ld  r e g io n s  as c a lc u la te d  by the AIM- 6  
code. In some ca ses  n eg a tiv e  leak ages are obtained although t h i s  i s  p h y s ic a lly  
im p o ss ib le . The trou b le  appears to  be in  the way the code handles the leakage  
c a lc u la t io n  n u m erica lly . The method used dees not apply w e ll in  sh ie ld  r eg io n s  
where the f lu x  i s  low; however, no in accuracy  e x i s t s  in  the f lu x  c a lc u la t io n s ,  
upon which the h ea tin g  and f lu x  l e v e l s  throughout the s h ie ld  are based . Although  
the discT>epancies occur beca\ise o f th e  way the code handles th ese  f lu x e s  nujnerically  
to  o b ta in  leakage v a lu e s , a method o f  c o r r e c t in g  the d isc r e p a n c ie s  i s  b e in g  d e v e l­
oped so. th a t  the r e s u l t s  w i l l  be c o n s is t e n t ,  and as another check on the c a lc u la ­
t io n s .
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General Sh ield ing and Health Physics Studies -  A memorandum was issu ed  
on the graphite moderator requirements needed around a Pu-Be neutron so\irce 
loca ted  in  one o f the d etec to r  tu b es. The source i s  needed to  t e s t  out the neutron 
d etecto rs  during the preoperational t e s t  program,

A study was a lso  completed on the allow able maximum leak ra tes  o f sodium-2U 
vapor, f i s s io n  product g a ses , and argon-Ul in to  the sodium contro l room, in  event 
o f a sodium s p i l l  in  the cold  trap room.

C alcu lations were made o f the neutron and gamma sh ie ld in g  requirements 
for  the cover gas f i s s io n  product d etec to rs  lo ca ted  outsid e the containment b u ild ­
in g , The sh ie ld  c o n s is t s  o f 30 in ch es o f con crete .

Safety  -  Work continued on the b elow -floor  problems a ssoc ia ted  with the  
hyp oth etica l accid en t case . D iscu ssion s w ith  Ray B rittan  o f ANL, s t a f f  members 
of Stanford Research I n s t itu te  (SR I), and oth ers have produced no d e f in ite  mech­
anism for  r e lie v in g  the con d ition s th at cause the problem. I t  has been suggested  
th at refinem ents in  the ca lcu la tio n s  such as the in c lu sio n  o f conductive and 
convective heat tra n sfer  to  the sodium, more r e a l i s t i c  boundary conditions on the  
v e s s e l ,  and others may prevent a ca lcu la ted  v e s s e l  rupture. SRI has suggested th a t  
an a n a ly s is  o f  energy p a r t it io n  in  some sim ple experiments may provide a th eo r e tic a l  
explanation o f the low amount o f energy which appears as mechanical work in  many 
experim ents. A lso, they suggested th a t a shock-wave a n a ly s is  be made for the 
accident being considered. This w i l l  provide energy d is s ip a tio n  as heat in  sodium 
and stru ctu ra l m a ter ia l. However, no actio n  was taken in  any o f th ese d ir e c tio n s .  
Rather, more thought i s  being given to  the e n tir e  problem. As an a id , a parameter 
study i s  being made on a simple model in  which the only form o f energy d iss ip a tio n  
i s  the movement o f the p lu g . These ca lcu la tio n s  w i l l  p o in t out those p rop erties  
o f the system that are c r i t ic a l  and deserve fu rther a tte n tio n .

Nuclear Test Program -  Prelim inary d ra fts  o f nine nuclear t e s t  procedures 
for  the Fermi p lan t were completed dvuring the month. These d ra fts  w i l l  be sub­
m itted to  the PRDC operating s t a f f  for  comments on completeness and accuracy o f  
operational procedures before f in a l  d ra fts  are submitted for  te c h n ic a l approval.
The t e s t  procedures have been prepared according to a general format e sta b lish ed  
by the review  o f procedures prepared for  other reactor f a c i l i t i e s .  The fo llow in g  
nuclear t e s t  procedures are in  prelim inary d ra ft form:

1 , U-235 Worth, Shim Subassemblies

2, Edge Fuel Worth

3, Flow Dependence o f R e a c tiv ity

U, Isotherm al Temperature C o e ffic ien t

5 , Flow C o e ffic ie n t T ests a t  Power

6 , General R e a c tiv ity  Measvirements

7, Prelim inary Isotherm al Temperature C o effic ien t
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8 . Power C o e ffic ie n t

9 , Control Rod C alibration

A number o f preoperational t e s t s  in  progress a t  the Fermi p la n t are o f  
d ir e c t in t e r e s t  to  the nuclear t e s t  program. Personnel o f  the Nuclear Test Group 
have been assigned  to  fo llo w  th ese  t e s t s  to  assure th a t s u f f ic ie n t  data i s  obtained  
to  s a t i s f y  the requirem ents o f  subsequent nuclear te s t in g  and operation . Current 
preoperational t e s t s  include bench te s t in g  o f the neutron d etectors for  sta rt-u p .
This t e s t in g  i s  cu rren tly  being held up by the d e liv ery  o f a u x ilia ry  neutron soxirces. 
A neutron moderator geometry was fa b rica ted  during the month for  use with the  
sources. The B r it ish  Transfer Function Analyzer has been activa ted  for  checkout 
and bench te s t in g . A ntmiber o f conponent fa i lu r e s  have been uncovered, and B r it ish  
replacement p arts are required before t e s t in g  can continue. The steam and feedwater 
contro l system has been in terconnected  w ith the p lan t sim ulator, and preoperational 
t e s t s  are schediiled to  begin  in  December as a portion  o f the p lant systems v e r i f i ­
cation  program. The preoperational t e s t s  o f the reactor sa fe ty  system have been 
term inated because o f numerous design  inadequacies th a t must be r e c t i f ie d  before  
the preoperational t e s t s  can continue. A memorandum was Issued requesting an 
accurate d e tem in a tio n  o f the av a ila b le  vo id  volume in  the sodium-void fu e l sub- 
assem blies fo r  in -co re  p h ysics  measxirements. Design considerations resu lted  in  
the d ec is io n  to  u t i l i z e  a gas volum etric measurement. A recommendation fo r  such 
a measurement along with a recommended t e s t  procedure w i l l  be forwarded to  PRDC.

The f o i l  ir r a d ia tio n  requirem ents o f  the Fermi sh ie ld  t e s t  program were 
included in  the in -co re  f o i l  ir r a d ia tio n  program, to  consolidate  a l l  f o i l  require­
ments and counting and handling equipment. A lin e a r  am p lifier-p u lse  height analyzer 
borrowed from Hamner E lectro n ics  was operated w ith ava ilab le  sc in tilla t io n -c o u n tin g  
equipment as p a rt o f a continuing program to evaluate new commercially a v a ila b le  
components fo r  a p p lica tio n  in  the f o i l  ir r a d ia tio n  program.

The Marquardt Corporation was consu lted  regarding the c h a r a c ter is tic s  
and a v a i la b i l i ty  o f  a specia l-purpose high-tem perature neutron detector which 
was developed fo r  the nuclear ram -jet system. U nfortunately, the detector  
c h a r a c te r is t ic s  were not compatible w ith our reqxiirements for an in -core  start-u p  
d etec to r .

A p resen ta tion  was given before the PRDC Safety Committee on the progress  
o f the EBR-II and Dounreay Fast Reactor experim ental programs. The reactor  oper­
ator tra in in g  sess io n s  were continued in  preparation for  the operator lic e n s in g  
exam inations.

Core B C r it ic a l Experiment -  A number o f m iscellaneous item s were 
accomplished during the month': (IT The measurements o f m ateria l worths were
completed for  a great number o f elem ents throughout the e n tir e  core. In general, 
the agreement between measured and ca lcu la ted  va lu es was f a ir ly  good, the most 
disagreement being found fo r  U-238, n ic k e l, and carbon. (2) Some prelim inary  
f is s io n - r a t io  measurements were made, but the bulk o f  th ese measurements w i l l  
be performed la t e r .  (3) The worth o f a sa fe ty  rod as a fu n ction  of i t s  d istance  
in  the core was measured. A f u l ly  in ser ted  rod i s  worth nearly  $2.00 in  Core B, 
approximately tw ice the corresponding value in  Core A.
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The AEC has been requested by PRDC to  extend the ZPR-III time a l lo t te d  
fo r  the Core B C r it ic a l Experiment, The o r ig in a l time requirement did not take 
in to  account the fa c t  th a t a n ick el r e f le c to r  would be required and th at other 
r e f le c to r  experim ents would be needed. These requirements w i l l  add approximately 
6 weeks to  the program, and i t  i s  expected th a t the ad d ition a l time w i l l  be allowed. 
No c o n f l ic t  w ith ANL programs e x is t s  s in ce  they are s t i l l  aw aiting approval o f  a 
plutonium core experim ent, which i s  planned to  fo llo w  the Core B experiment.

Cross S ection s -  Two new s e t s  o f cross sec tio n s  have been used to  deter­
mine r e a c t iv it y  fo r  a Core B base case sphere. The f i r s t ,  a r ev is io n  o f the AIM 
l8-group se t  in  p resen t u se , oveirpredicted r e a c t iv i t y  by 3,0/S, as compared to  
7.5^  fo r  the p resen t s e t .  The second, a r e v is io n  o f the l6-group se t  o f Y iftah , 
Okrent, and Moldauer (YOM), gave a 2 ,7^  oveirprediction. These more favorable  
r e a c t i'^ ty  r e s u lt s  in d ica ted  the d e s ir a b i l i ty  fo r  a complete an a ly sis  o f  danger 
c o e f f ic ie n t s ,  fo r  comparison with experim ental r e s u l t s ,  using both s e t s .  This 
study, now in  p rogress, w i l l  allow  a complete checkout o f the m odified AIM-6 
Code (MAIM) w ith  an included option which g iv es  automatic PERT ca lcu la tio n s  for  
determ ination o f danger c o e f f ic ie n t s ,

A conference was held w ith personnel a t Argonne National Laboratory
regarding methods o f  obtain ing v a lid  multigroup constants fo r  reactor systems
contain ing l ig h t  resonance s c a t te r e r s . As a r e s u l t ,  p a r a lle l  ca lcu la tio n s  are 
being performed here and a t ANL u sin g , r e sp e c t iv e ly , the RESPECT and ELMOE codes.
The purpose o f the ca lcu la tio n s  i s  to  determine the e f f e c t  o f  the use o f the nar­
row resonance approxiiriation fo r  c lo s e ly  spaced resonances. E ffo r ts  to  determine 
spin assignm ents more e x a c t ly  from the experim ental data o f ANL's C, T, Hibdon 
were m ostly u n fr u itfu l.

An l8-group in e la s t ic  s ca tter in g  m atrix fo r  sodium has been ca lcu la ted  
from the experim ental data o f Freeman and Montague, This m atrix w i l l  be u t i l iz e d  
in  AIM-6 c a lcu la tio n s  to  determine e f f e c t s  on r e a c t iv it y  and danger c o e f f ic ie n t  
v a lu es .

Programming & Computer Operations -  The work accomplished during the  
rep ort period  included the fo llo w in g  item s:

1 , 17 SWAMI problems were run,

2, A number o f matrix in v ersio n  problems were run in  connection  
with f lu x  perturbations in  sm all samples,

3, Prelim inary work was sta r ted  on f i t t i n g  equations to  a number 
o f curves that w i l l  be needed by what w il l  ev en tu a lly  be known 
as the program HYPO, This program w il l  c a lcu la te  the energy 
d is s ip a t io n  in  the maximum hyp oth etica l accid en t and w i l l  be 
an IBM-7090 version  o f  the A llis-C halm ers/Bendix program,

U, A step -w ise reg ress io n  c a lc u la tio n  was performed to  attempt
a f i t  o f the tabular fu n ctio n  J(^ ,P) .  A nalysis o f the r e s u lt s  
has in d ica ted  th at the fu n ctio n a l form o f the f i t t i n g  equation  
should be m odified. The m od ification  i s  now underway.
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5 . Seven "Heating Code" problems were prepared, and four were run 
su c c e ss fu lly ,

MECHANICAL HANDLING

Technical L iaison  -  Some prelim inary work was done during the report 
period on design  o f equipment for  securing the hold-down mechanism in  the "up" 
p o s it io n  to  permit disassem bly o f  the hold-down superstructxire w ithout lowering 
the hold-down i f  d isassem bly becomes n ecessary .

Remote Maintenance -  Work was continued on m od ification s to  remote 
maintenance equipment in  preparation  o f removal o f  the OHM fo r  rep a ir ,

elf:ctrical and instrumentation

M alfunction A nalysis -  Analyses were made o f the Primary Inert Gas 
System and the B uild ing V en tila tio n  ^ stem  to  determine the consequences of an 
instrum ent m alfunction and the consequences o f a complete lo s s  o f supply a ir  to  
the control system s. The a n a ly s is  o f the Primary Inert Gas Eiystem in d icated  the 
p o s s ib i l i t y  o f dximping ra d io a ctiv e  gases in to  the above-floor containment b u ild ­
ing upon the lo s s  o f a ir  to the con tro l system . As b u i l t ,  the Klozure sea l r e l i e f  
valve i s  vented to  the containment b u ild in g . However, for rad io a ctiv e  gases to  
be vented to the containment b u ild in g , gas must bubble through the dip sea l and 
the inner part o f  the Klozure sea l must lea k . The p o te n tia l problem was ca lled  
to  the a tten tio n  o f PRDC, and a work order has been issu ed  to  connect the Klozure 
sea l vent l in e  to  the dip sea l vent l i n e ,  which in  turn ven ts to  the waste gas 
system.

The r e s u lt s  o f the a n a ly s is  o f the b u ild in g  v e n tila t io n  control systems 
in d ica te  th a t no ser iou s consequences can develop from lo s s  o f control a ir  or from 
the m alfunction o f an instrum ent,

P re-operational T ests -  The d e ta ile d  pre-operational t e s t  procedures 
for  the Null Balance Transfer Function Analyzer were transm itted to  PRDC.

P eriod ic  Pressure T ests fo r  Containment B uilding -  Analyses were made 
o f  the problems a sso c ia ted  w ith instrum entation and control systems in s id e  the  
containment b u ild in g  when the b u ild in g  i s  pressure te s te d  a t 2 p s i  w hile the 
reactor i s  operating. The a n a ly s is  in d ic a te s  th at i t  i s  not fe a s ib le  to  operate 
the reactor w hile the b u ild in g  i s  p ressu rized j a large number o f in ter lo ck s  must 
be by-passed and adequate control o f  severa l v a r ia b les  i s  qu estion ab le . Work i s  
continuing to  determine the m od ifica tion s to  control systems th a t would permit 
p r e ssu re -te st in g  when the reactor i s  shut down.

Gas Analyzers -  Work continued on d efin in g  optimum instrum entation fo r  
d etec tin g  hydrogen in  the secondary system cover gasj d e tec tin g  H2 , Og, N2 , CO, 
CO2 , and CH|̂  (methane) in  the prim aiy in e r t  gasj and d e tec tin g  sodium vapor in  
the primary in e r t  gas downstream o f the vapor trap.

Hydrogen d e te c tio n  instrum entation ap p licab le  to  the secondary system 
cover gas i s  commercially a v a ila b le  in  the ppm range. Chromatography techniques 
can be r ea d ily  used to  d e te c t hydrogen concentrations o f 10 ppm, by volume, in
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argon. For concen trations below 10 ppm, the instrum entation e x h ib its  rather poor 
s e n s i t i v i t i e s .  Thermal co n d u ctiv ity  dev ices are ava ilab le  fo r  d etec tin g  hydrogen 
in  argon in  the range o f 0 to  10 ppm, by v o lm e . The u n its  ex h ib it good s e n s i t iv i ­
t i e s  for  1 ppm. The major problems w ith  the thermal con d u ctiv ity  d ev ices i s  th at 
they are not s e le c t iv e .  For example, the presence o f approximately 20 ppm, by 
volume, o f  n itrogen  in  the argon gas would g ive the same reading as 1 ppm, by 
volume, o f  hydrogen,

A recommendation has been made fo r  the in s ta l la t io n  o f three thermal 
con d u ctiv ity  u n it s ,  one fo r  each steam generator, p lu s one chromatograph with  
p rov ision s fo r  a lte r n a te ly  sampling the argon gas for hydrogen from each o f the 
three steam gen erators. A con tact on each o f the thermal con d u ctiv ity  u n its  
would be s e t  to  sound an alarm a t a concentration  1 ppm o f hydrogen by volume.
I f  d es ired , the chromatograph could be switched to  the cover gas o f  the p a r ticu la r  
steam generator th a t had in i t ia t e d  the alarm. Since the chromatograph i s  s e le c ­
t iv e ,  one covild determine whether the presence o f hydrogen or the presence of 
nitrogen had caused the alarm. This would d if fe r e n t ia te  between a sodium-water 
rea ctio n  and leakage o f n itrogen  (a ir )  in to  the secondary system s.

The gas chromatography technique i s  a lso  app licab le to  the d etec tio n  
o f H2 , O2 ,  N2 ,  CO, GO2 , and CH[j in  the primary in e r t  gas. This can be accomplished  
by using a chromatograph w ith two col-umns, A proposal for  the instrum entation fo r  
th is  a p p lica tio n  i s  expected in  December,

To d a te , the search for  commercially a v a ila b le  instrum entation to d etect  
sodium vapor downstream o f the vapor trap has been u n su ccessfu l.

Liquid Metal Level D etector -  A conceptual design  report describ ing a 
le v e l  d etector  for  liq u id  metal a p p lica tio n s  was released  in  November, Approval 
fo r  funds to  develop the d etector  was obtained. The design  o f the d etector w i l l  
be such th a t the un it can be in s ta l le d  in  the Fermi reactor v e s s e l .  Some o f the 
s a lie n t  fea tu res  o f the d etector  are as fo llo w s; in f in it e  r e so lu tio n , in s e n s i­
t i v i t y  to  temperature changes, in -p la ce  c a lib r a tio n , extrem ely f a s t  response, 
and no moving p a r ts ,

LIQUID METAL AND STEAM SYSTEMS

Primary Sodium Pumps -  Pumps No, 2 and No, 3 are being operated in te r ­
m itte n tly  a t  pony motor speed to m aintain an even temperature d is tr ib u tio n  in  the 
system w hile the hold-down mechanism i s  r a ise d .

No, 1 pump sh a ft sea l i s  a t Byron Jackson being lapped.

Primary In ert Gas System -  F e a s ib i l i t y  stu d ies  were made to provide a 
d ir e c t purge o f the reactor cover gas. M odification  o f the storage and p u r if ic a ­
t io n  con tro ls  were recommended to  provide s u f f ic ie n t  d e liv ery  ca p a c ity , a workable 
reserve cap acity , an alarm, and a more r e lia b le  reactor b u ild in g  supply, A 
m od ification  to  the l in e  equipment in  the holdup and surge tank o u t le t s  to  extend  
adm inistrative control was suggested .
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Vacuum D is t i l la t io n  F a c il ity  -  The vacuum d i s t i l l a t io n  program was 
in d e f in it e ly  postponed on November l5 ,  and a l l  record s, d esign s, and sp e c if ic a t io n s  
were transferred  to  Liquid M etals F ile  7^29 for  fu ture referen ce.

Primary Sodium -  At the req u est o f PRDC, a recommendation was made on 
a sodium tra n sfer  procedure to  lo v e r  the reactor sodium le v e l  for v isu a l examina­
t io n  a t the load ing face o f the core, A study was made o f cold-trapping procedure 
a t low le v e l s .

A f e a s ib i l i t y  study w i l l  be in s t itu te d  early  in  December to  provide for
removal o f  carbon from the primary sodium system by hot trapping.

Vacuum D is t i l la t io n  Tank -  Thermal ca lcu la tio n s  o f  heating c o i l  perform­
ance, re fra c to ry  su r fa ces , and the sodium condenser were completed.

Sodium Heating %-stem fo r  Hot Trap -  Sodium-to-sodium heat exchanger 
ca lcu la tio n s  were completed.

Reactor B uild ing P er io d ic  Leak T est -  Further study o f a p er io d ic  2 -p sig  
leak  t e s t  o f the reactor  b u ild in g  in d ic a te s  th at i t  would be unsafe to  operate the 
reactor during the t e s t .  Therefore, a d e ta ile d  procedure i s  being prepared for
conducting the t e s t  during a weekend shutdovm,

TEST OPERATIONS

Endurance Testing Loop (Water) -  The t e s t  loop was cleaned in te r n a lly ,
and some a d d ition a l con stru ction  work was done in  preparation for  another phase
o f the Core B t e s t  program. In th is  phase the d is tr ib u tio n  o f flow  through the  
various channels o f  a f u l l - s c a l e  t e s t  u n it i s  to  be determined. Further pre­
paratory work has been delayed pending the construction  of a new s t a in le s s - s t e e l  
t e s t  loop th at w i l l  improve t e s t  con d itio n s,

Endvtrance T esting Loop (Sodium) -  In the f in a l  stage of preparing the
loop for  t e s t  op eration s, the loop was subjected to  gas pressxrre and sodium leak  
t e s t s .  No leakage was d etected  in  the course o f  (1) a lO -psi gas pressure check, 
(2) repeated sodium flu sh in g  a t temperatures between 500 and 8C0 F, and (3) a 2i;- 
hour sodium flow  o f 300 gpm a t 900 F. The v a l id i ty  o f  the manufactui'er's c a l i ­
b ration  for  expected loop conditions was v e r if ie d , and the t e s t  loop i s  now con­
sidered ready for  ser v ic e ,

Klozure Seal T est -  A fter the in s ta l la t io n  o f a new outer sea l r in g , 
the space between the s e a ls  and the gas supply l in e  to  the sea l assembly were 
pressure te s te d  again. E xcessive ra te  leakage frcsn the sea l assembly was reduced 
to  a p o in t considered acceptable for  ambient co n d itio n s, by d isp lacin g  the upper 
sea l p la te  one-quarter rev o lu tio n . Ambient measurements o f  top p la te  torque for  
both atmospheric and 1 -p s i sea l pressure were obtained and w i l l  be compared with  
those to be taken a t 2^0 F, Another pressure t e s t  o f the space between the sea l 
r in g s w i l l  be carried  out a t  the same e leva ted  temperature.
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Gross Can Behavior Test -  T esting o f  the p la in  and borated graphite 
samples in  a 1000 F sodium vapor atmosphere continued through the month. At 
the end o f the month, the samples had been under t e s t  fo r  91 o f the intended  
immersion period o f 210 days. Examination o f the samples taken from the liq u id  
sodium environment a t the end o f the previous month y ie ld ed  the fo llow in g  in fo r ­
mation:

Borated Unborated

Test period hours 139li I5 l5
Change in  can width (average) inch - 0 ,0 2 2 +o,o6 U

■«̂ Change in  can height (average) inch +o,oUi +0,077
Graphite b lock  width (average) inches 2 ,6 9 8 7 2,7i4UO
Graphite b lock  height (average) inches 10,500 1 0 ,6 6 9
Sodiiim content % 15.6 1 6 ,0
Weight in crease grams 533 53 6

#The top o f  both cans had bulged s l ig h t ly  in  the cen ter, 
in d ica te  the amount o f b u lge.

The measio'ements

Both the borated and unborated graphite protruded through the h o les  in  the top 
o f th e ir  r esp ec tiv e  cans about l / 8  inchj a ls o , both types o f b locks had sw ollen  
so much th at the cans had to  be cut apart to permit removal o f the b lock s, A 
crack extended the f u l l  len gth  and width o f the borated b lock . In the \inborated 
graphite b lock , sm aller cracks extended from the fa ces  in to  the cen ter , but not 
com pletely through, the b lock . The te s t in g  o f specimens in  liq u id  sodium i s  now 
com plete.

In tera ctio n  Rate T est -  In another s e r ie s  o f t e s t s ,  two p la in  graphite 
cy lin d ers , each 1 ,7$  inches in  diam eter and 2 inches lo n g , were immersed in  
1000 F liq u id  sodium fo r  72 hoiirs and then removed fo r  examination. Both graphite 
cy lin d ers had p rev io u sly  been out-gassed  at 1000 F for  hovirs. The fo llow ing  
changes had occurred:

Change in  diam eter (average) 
Change in  len g th  (average) 
Change in  w e i^ t

inch
inch
grams

Specimen 1 Specimen 2

+0,1383
+o,o85o

+22.SU62

+0,1131
+0 ,0 6 8 6

+29,khh^

Samples o f the sodium used in  the bath and samples o f the s t a in le s s - s t e e l  basket 
(fo r  holding the specimens) were taken before and a fter  the immersion periodj a l l  
samples were sent to  the Core A nalysis Section  for subsequent a n a ly s is . The pur­
pose o f the a n a ly s is  was to  determine (1) whether any graphite was l o s t  to  the 
sodivun, and (2) the e f f e c t  o f sodivun immersion on the s t a in le s s - s t e e l  basket 
m a ter ia l. This a n a ly sis  completed the in ter a c tio n  ra te  t e s t s .
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R estra in ed  Swellin;'; TG:;.t -  T estin g  continued on grap h ite  samples fo r  
the d eterm ination  o f  sv7ellir.g m d sodium ab sorp tion  c h a r a c te r is t ic s  o f  the samples 
when su b jected  to  a 6 8 0 -pound c ir cu m feren tia l r e s t r a in t  and immersed in  h igh -  
temperat\are sodium. T ests  were conducted on grap h ite  samples under d if f e r e n t  
co n d itio n s  w ith  r e s u l t s  as fo llo w s:

Sodium
Sample T est Period

Diameter
Increase

Weight
In crease

Houi's F % %—

Great Lakes Sem igraphite -  boron:
25G-.U 2h 900 1 .9 20.1
13G5-9 2!i 900 3.9 29.0

N ation a l Sem ipraphite (p la in )
AGX-13 2h 5oo 0 .59 7.19

Great Lakes Sem ipraphite -  boron
13G5-12 21.. 5oo 2.08 18.21

The above sam ples are d if f e r e n t  from those t e s t e d  p r e v io u s ly ,

Relaocation T estin g  o f  Inconel-T  coring"- -  T estin g  continued on the dimen­
s io n a l ly  m od ified  Inconcl-X  sp rin g  to  d ctp ’ -’’i i ;0 i t s  .s u ita b il i t y  as a cubassombly 
nozzle  sp r in g . This m odified  sp rin g  and .a normal subacsombly spring  were compressed 
by a p p lic a t io n  o f  5 3 8 . 5  pounds, heated  to  850 F in  rair, and m.aintained in  t h is  
co n d itio n  fo r  l5  days. At the end o f  t h is  p er io d  the req u ired  load fo r  f u l l  com­
p r e ss io n  had decreased 110 .6  pounds fo r  the normal spring and 105.5  pounds for  the  
m odified  sp r in g . A subcenueivt check showed the e f f e c t  o f  temperature and load in g  
on the f r e e  spring I c i ’g th s , For th e m cd ified  fp r in r , '̂ .he p o s t - t e s t  f r e e  len g th  was 
7t7% l e s s  than the b e fo r o - to s t  messi.irement: tlie deci’ease  v;as 7 .3^  fo r  the normal 
sp rin g .

Stuck Subassembly T est -  Th': nc'r7.1e .sleeve was immersed i.n 500 F sodium 
fo r  500 hours and p o r t - t o s t  hardness and diam eter mea.suremer.ts tak en . These, when 
compared w ith  b e f o r c - t c s t  tiumsuromentn, in d ic a te d  a d ecrease  in  hardness o f  the 
n itr id e d  s le e v e  from an average 5 6 ,0  to  an average 5 3 .1  on the Roclcwel] "G" s c a le ,  
and an average d ecrease in  d iam eter o f  0 .0001  in ch . A ctual di'motGT' changes v a r ied  
between the extrem es o f  ‘C.OOll in ch  and -0 .0 0 1 7  in ch .

The n o zz le  spring was a r t i f i c i a l l y  corroded by itiynersion in  water a t  
212 F fo r  ?h hours, during whi<-b timn was bubbled throiigh the n o z z le . Corroded 
spring c h a r a c te r is t ic s  wore then compared w ith th ose o f  a c lea n  " co n tro l” spring  
a t ambient tem perature and a t  500 F in  a ir  to  determine the e f f e c t s  o f  spring  
co rr o sio n , A g e n e r a liz a t io n  o f  r c o u ltr  which r.opl}/ fo r  both tb '̂ ambient and 500 F 
c o n d itio n s  fo llov?s:

1 , Upon a p p lic a t io n  o f  the load  on th e corroded rpri.ng, the soring  
moved e r r n t ic - i l ly  xd.thin th e f i r s t  0 .003  inch  com pression because  
the sp rin g  stuck w ith in  th e n ozzle  s le e v e .  The c lea n  spiring moved 
f r e e ly  in  t h i s  range.
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2, Beyond the 0 .003 inch p o in t , the corroded spring and the clean  spring  
compressed fr e e ly  w ith  in crea sin g  load,

3, Also beyond the 0.003 inch compression p o in t, both the clean and 
corroded spring d e fle c te d  a t the same ra te  throughout the balance 
o f the load range. For the same d e f le c t io n , however, the corroded 
spring required 5 pounds l e s s  load in g , th is  d ifferen ce  being con­
s is t e n t  throughout the d e f le c t io n  range (beyond the 0 .003 p o in t ) .

Core B PIate-R ib Jo in t Thermal Cycle Test -  After assembly o f t e s t  ‘ 
equipment and in s ta l la t io n  o f  a 3 -p la ie  u n it to sim ulate the core bundle, the 
p la te -r ib  jo in ts  were dye-checked for  evidence o f any b e fo r e -te s t  cracks; two 
small cracks showed on one s id e  o f the p la te s . The t e s t  co n sisted  o f cy c lin g  the 
temperatvire o f  the p la te  bundle between 1000 F, which created a temperature d i f ­
fe r e n t ia l  o f 65 F across the face  o f  a monitored p la te , and some lower temperature 
th at would create  a d if f e r e n t ia l  o f  10 F. At the end o f the f i r s t  c y c le , four 
apparent cracks were found on the same s id e  o f the p la te s  as the b e fo r e -te s t  cracks. 
A fter 23 c y c le s  there were 9 apparent cracks. As a further check to v e r ify  the 
presence o f ac tu a l cracks, the suspect p la te -r ib  jo in t  was l ig h t ly  dressed with  
emeary c lo th , cleaned w itli a l5 ^  so lu tio n  o f n i t r ic  acid  and n eu tra lized  with water; 
then again dye-checked. This time there appeared to  be no cracks. P o ss ib ly , the 
cracks detected  before the ac id  clean ing may have been the r e s u lt  o f soine oxide 
form ation on the m etal su rface. T estin g  o f the p la te  bundle w i l l  continue through 
another 27 c y c le s .
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Dm t  Mr. Hartwell:

lh a  r a a u l t s  o f th e  a lrbozne  d u s t sampling and a n a ly s is  program fo r  
PSDC in  NoTaabar, 1961, a re  as fo llo w s:

#-

■■ *y^:-K, r K' ,

.

■ ■

’V

Sai;>Le Date R a d io a c tiv ity Counting E rro r
L oaa tioo Noaber C o llec ted Content (nc/mL) a t  95% Confidence

fiaao to r S i t e lp l |) |A 11/3/61 1.3 I  10"^^ h%

lDUi*B 11/10/61
-12

7 .2  X 10 6%

IDUtC U /1 7 /6 1 l.L  X 10 5%

*• lUUiD lL /2 li/6 l
-12

7 . 6  X 1 0 S%

j i H D  k^U CB t
V.

6li)UiA 11/3/61 1 .0  X 10"^^ h%

 ̂ i '
6lfiUiB 11/10/61 6 . 0  X lO " * ’^ e%

'  ■ 6U)y4C 11/17/61 l.U  X 10 '^^ h,%

6ii)Ua) 1I/2U/61
- 1 2

6 . 8  X 1 0 s%

>.t«tto m tk .

lha radioactivity  c o n c e n tra tio n s  in  a i r  du ring  the  month of 
raBBlaad , r e la tiv e ly  high  w ith  co n sid e rab le  v a r ia t io n  from week
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