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I. SUMMARY
The Research end Uevelopaent prof ran was completed. A 

project handbook, which Is a compilation of data and con- 
stunts, of Interest within the project, was completed and 
issued.

A study of the shielding requirements Indicated the neces­
sity for test data. An ln-plle 1ocp will be selected for 
shielding experiments.

An alternate top end reflector arrangement has been pro­
posed. The scheme utilises a quadrant type graphite tank and 
a drilled block insert which is held down by key blocks and 
graphite screws.

Preliminary studies for Inputs of reactivity without rod 
control indicate that for small reactivity additions the LMFRE 
system may oscillate on a fairly long cycle period.

Shielding calculations were made to determine the gamma 
spectrum at the core surface, fission product activity in the 
various component cells and required thickness of the reactor 
cell plug.

Reactor startup studies were completed for various rates of 
rod withdrawal speed and fuel circulation times. Mo difficulty 
is expected in obtaining a perfectly safe operating procedure.

Draft write-ups were released pertaining to the remote 
maintenance of the LMFRE.

Construction of four test loops for investigation of the 
suitability of Croloy 2t for use with liquid bismuth is pro­
gressing. Two loops will be fully annealed and two will be 
normalised and tempered.

The tilting capsule program is underway and is now check­
ing chemical cleaning methods.

Procedures are being developed for analyses of uranium, 
zirconium, magnesium, iron In bismuth by both wet chemical 
and spectrographlc methods. Determination of rare earth in 
thorium has been initiated.

Results to date indicate that sand blasting and cleaning 
with inhibited 5% HCL followed by treatment with *>£ iodine 
solution in methanol provide a metal surface which is most 
easily wet by the bismuth alloy.



A study  of  Radiat ion Tost Loop Ro. 1 I n d i c a t e s  the 
system containm ent r e q u i r e s  coo l ln#  In the e v e n t  o f  •  r i s e  
In ambient e l r  during o p e r a t i o n .  The p re l im in a ry  design of 
Radia t ion  Tes t  Loop Ho. 2 I s  p ro g re s s in g ,  f a c i l i t i e s  for  
Rad ia t ion  T es t  Loop Ro. 3 have been o f fe red  In  the MTR. Eval­
ua t ion  o f  th e se  f a c i l i t i e s  based on the quoted f lu x  Is  In 
process .

Coap le ted  a sampling system s u i t a b le  fo r  u se  on the LKPRE. 
C a lc u l a t i o n s  to determine th e  hea t ing  due to f i s s i o n  product 
decay In th e  o f f -g a s  s y s t e i  were I n i t i a t e d .

Checked l a t e s t  r e f e r e n c e  d es ign  using the S p e c t ra l  Code (P )* .  
Also checked the e f f e c t  on th e  c r i t i c a l  c o n c e n t r a t i o n  due to 
such v a r i a b l e s  as bismuth and g ra p h i te  c r o s s - s e c t i o n s ,  g rap h i te  
d en s i ty  and fue l  p e n e t r a t i o n .  The long range r e a c t i v i t y  e f f e c t s  
due to f i s s i o n  products  and h ig h e r  iso tope  ac ru an i la t lo n  are  
being re-exam ined in l i g h t  o f  b e t t e r  I n fo rm a t io n .  The d i f f e r ­
e n t i a l  e q u a t io n s  fo r  the k i n e t i c  response o f  t h e  LMPRE to a 
l i n e a r  I n c r e a s e  In r e a c t i v i t y  have been solved and programmed.

• Wherever I t  appears In t h i s  r e p o r t ,  the In fo rm a t io n  he re in  
marked (P)  I s  the e x c lu s iv e  proper ty  o f  THE BABCOCK A 
WILCOX COMPAMY, and Is  d i s c l o s e d  in  co n f id en ce  fo r  the so le  
use and b e n e f i t  of the OR I TED STATES GOVERRMERT and any 
o th e r  u se  I s  s t r i c t l y  p r o h i b i t e d .



( I I .  ADMINISTRATION

A. Submitted proposed subcon trac t  w ith  vendor covering 
S t u d y  o f  cont inuous uranlum-monltorlng system , fo r  AKC 
a p p ro v a l .

B. Submitted to AEC r e p o r t  BAW-1011 e n t i t l e d  "Liquid 
Metal Fuel Reactor Experiment O b jec t ives  and Design Param­
e t e r s " .

C. Attended meeting w i th  Washington AEC to  d iscuss  
o u t l i n e  o f  Phase I r e p o r t  and proposed r e s e a r c h  program.

D. Submitted fo r  AEC approval proposed subcon trac t  
with vendor  fo r  d es ig n in g ,  d r a f t i n g  and s p e c i f i c a t i o n  w r i t ­
ing a s s i s t a n c e  In the f i e l d  o f  mechanisms.

E. Submitted to the AEC re p o r t  BAW-1O12 con ta in ing  
an economic comparison between the breeder  and burner  con­
cep ts  o f  the  LMFR

F. Submitted to AEC r e p o r t  on meeting a t  Brookhaven 
Rat iona l  Laboratory with Nr.  G. W. Horsley o f  the  United 
Kingdom.

G. Discussed with Brookhaven Rational Laboratory  a sp ec ts  
o f  W" u t i l i t y  t e s t  loop which r e l a t e  to o p e r a t i o n  of t h i s  
loop by BAW ins tead  o f  BNL.
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III. TEST PROGRAM PLABBISG (¥. R. foley)

The Resear c h and Development Program was completed. 
Tha Chemistry faction was coaplatad and several additional 
rasaarch and development Items vara addad to tha othar fac­
tions. In addition, a critical experiment was lncludad in 
tha rasaarch and development program.

Tha project handbook, whieh la a coapllation of data 
and constants of lntarast within tha projact, was coaplatad 
and lssuad.

Calculations, paraaatars and preliminary designs >f 
tha Prototype section of tha Rasaarch and Development program 
wara dlscussad with Alllanes psrsonnal. Requests for bids 
for saall isolation valves, duap valves and chsck salvos wara 
lssuad. Bids wara received for largo LKFRE tast puaps.

A component tasting schadula was dlscussad with Alliance 
and lssuad.

A study of tha shlaldlng requirements Indicated the nec- 
esslty for test data. Preliminary calculations and studios were 
performed to deternine which ln-pile loop will be utilised for 
tha shlaldlng experiments. A detailed tast specification will 
be drafted for this work.

Meetings ware attended at B!fL and Alliance Rasaarch Can­
tor to discuss tha utility loop, various loop programs, and 
othar Items revelant to the LMFRE program.

- 8-



I?. LMFRg PRELIMINARY DESIGN STUDIES

A. REACTOR ENGINEERING (J. J. Rappell)

Work on specification drawings for the quadrant type 
core has been temporarily suspended due to higher priority of 
drawings required for the Phase I report to the ABC. Work 
continues on the written specification for this core arrange­
ment.

An alternate top end reflector arrangement has been 
proposed and a preliminary drawing completed. The scheme 
utilises a quadrant type graphite tank and a drilled block 
insert which is held down by key blocks and graphite screws.
A natural graphite filler Is proposed as a gasketing material. 
Cementing will be performed after all pieces have been lmpreg- 
na ted.

The reactor group has been requested to re-evaluate 
the benefits of the present arrangement which specifies control 
rods operating in beryllium thimbles vs uncontalned control 
rods which operate directly In the cell fluid. This will be 
done at the earliest opportunity and the conclusion published.

A reactor description has been completed for the 
Phase I Report to the AEC.

A summary of reactor cost estimating Information has 
been siAhnltted to the project administrator.

A detailed preliminary reactor vessel specification 
is being prepared.

Thermal calculations were continued during the part 
month. A report summarising all previous thermal calculation 
results Is being prepared for distribution.

Analogue study results for step Inputs of reactivity 
without rod control have been received. This preliminary 
study indicates that for small reactivity additions, the LKFRE 
system may oscillate on a fairly long cycle period. These 
results lndtcate that (1) a servo-controlled regulating rod 
may be required for adequate system control, and (2) more 
analogue work Is mandatory to more fully Investigate the 
characteristics of the LKFRE system. A specification for 
additional analogue work has been prepared and submitted for 
vendor bids. Additional discussion of this item is Included 
In the Instrumentation section of this report.

C
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B. HUCLEAn EKJI KEEKING
Shielding calculations continued during the month to 

determine the gamma spectrum at tha core surface, fission 
product activity In tha various coaponant calls, and required 
thlcknass of tha raactor call plug.

Arrangements ara be 1 ng aada to Includa provisions 
for measuring relaxation lengths of dalayad nautrons It. barytes 
concrata In radiation loop #’ at BNL, or an equivalent installa­
tion.

Sactlons of tha Hazards Raport concerning containaant 
and accldant postulation hava baan coaplatad Work vas lnltl- 
atad on tha malntananca sactlor. of tha raport

A nesting was held in Washington with members of tha 
AEC Hazards Evaluation Staff to revlav our ovar-all contain­
ment philosophy Tha proposed contalnsM»nt was considered iulte 
adequate, pending a more detailed study of tha Phase I and 
Hazards Reports which will ba completed In tha near futura.

C. PHYSICS AND MATHEMATICS T C Engelder)

1. Criticality Studies
a. The latest reference design has bean run using 

the Spectral Code (P)*. For Y(Bl)/V(C) * 0.5 and N(25)/N(Bl) 
1000x10"°, the equivalent cylindrical height and diameter are 
lOL.Bcm (3.^ ft.). This value Is somewhat larger than pre­
vious cases.

b. The effect on the critical concentration of 
the reference design due to such variables as bismuth and 
graphite cross-sections, graphite density, bismuth and/or fuel 
penetration, have been considered. Oslng reasonable ranges of 
values based on present Knowledge, an allowsnee of about 150-200 
ppm. of U0 5  Must be made for these effects. Presumably this 
margin will be redu ed as Information becomes available from 
the Research and Development Program.

• Wherever it appears in this report, the information herein 
marked (P) Is the exclusive property of THE BABCOCK <§
WILCOX COMPANY, and Is disclosed in confidence for the sola 
use and benefit of the "NITED STATES GOVERNMENT and any 
other use Is strictly prohibited

- 10-
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c. Additional critical experiments hare been 
checked where applicable. The detailed results of this study 
will be reported elsewhere.

d. The study of an alternate reference design 
employing a metal core tank wall Is continuing.

2. Reactivity Effects

a. The long range reactivity effects due to 
fission product and higher isotope accumulation have been re­
calculated using better information on the relation between 
critical concentration and poisoning. After two years of full 
power operation and no fission product removal, the total 
uranium concentration will reach about lU7*> ppm. by weight.

b. The reactivity associated with the core and 
reflector test holes containing either U^J'-Bl or Th-Bl has 
been computed, based on the homogenization of the test hole 
region. This problem Is being Investigated further using 
adjoint flux calculations.

c. The various reactivities that must be controll­
ed by rod motion have been summarized for the reference design; 
about 10% in k will be required.

3. Control Ryds

a. Additional black and gray control rod calcu­
lations have been made using the Con-Rod II Code (P). Thermal 
extrapolation distances have been computed for black, tantalum, 
and Croloy rods. The worth of rings of four rods of tantalum 
and Croloy Is about }0i and 20%, respectively. (The values 
given in BAW-1013 for Croloy and tantalum were for single rods In the ring.).

b. The reduction of control rod worth when en­
closed in thimbles of beryllium or Croloy is still being In­
vestigated.

4. Kinetics

a. Additional runs have been made using the trans­
ient analysis code. The earlier observations of serious pressure 
and temperature excursions when reactivity Is added at more than 
2-3^/sac. have been confirmed. The results will be reported more 
fully in the Phase I Technical Report.



b. Information about the behavir f v.# rr» •* 
temperature, fual velocity and t#aj»#ratur», fas velum* and rree- 
sura In th* ~r#sur l far, and aul tipllcatlon comtant during a 
typical transient ha a also been obtained.

c. Th# dlfferential aquations for tha kinetic 
rasponsa of tha tMFRE to a linear increase in raact:r. ty f.ave 
baan solvad and programmed for tha Electrodata computer, for 
usa In raactor startup problems.

5. Critical Experiment

a. AEC approval of tha LMFRS critical experiment 
as proposad in tha last monthly progress stataaant has baan 
withheld, pending avaluatlon of tha rasults of tha Phase I 
study. In view of tha stringent tlaa schedule, tha AEC has, 
however, authorltad tha design of tha raaota assaably aachan- 
lsm, but no aatarlals may ba purchased until coaplata authori­
zation has baan received.

D. IWSTRUHEllTATIOll AWI CONTROL iJ. P. Slues)

Negotlatlon I for high temperature nautron datactor 
davalopaant was dalayad until Phasa II baeausa of tha nacasslty 
to coaplata Phasa I raqulraaants on tlaa.

Sourca aanufacturars were contacted regarding tha 
availability of Sb-Ba sourcas. It appaars that Oak Ridge will 
ba till to provlda tha necessary sourca for tha LMFRE This 
sourca can ba placad within tha cora by utilising a small por­
tion of tha cantral tast hola.

Raactor startup studlas war# completed for various 
rates of rod withdrawal spaad and fual circulation tlaas. Tha 
mathod outlined In rfAPD-13 for tha solution of tha raactor 
aquations for a ramp Input of reactivity vere used and a check 
obtalnad by BdW Physics and MatheaaMcs larsrtant, utilizing 
sn Independent numerical a#thod for th# solution of th# r#actor 
differential equations So difficulty Is expected In obtaining 
a perfectly safe operating procedur# for tha startup of tha ra­
actor.

Prallainary raactor analogue studlas war# coapleted 
for 20, *0 and 2^0 MW reactors. Sufficient runs wara conduct­
ed to datarmlna that tha temperatur# coefficient of tha raactor 
Is Insufficient to give adequate rasponsa for small step changes 
l«l reactivity. Tha temperature coefficients of reactivity for 
both tha fual and graphite wara increased to det#ralne th#

aa
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stabilising effeet. Slight Improvement In response was noted 
but the systea was not self-regulating. The tlae delay for 
the graphite temperature coefficient was decreased with approx­
imately the same results as above.

K. SYSTEMS EWGi:J4-?11WG (8. S. Waldron)
A number of proposals were received froa pump manu­

facturers for the blsauth test pumps for the 12" pump loop and 
the evaluation of these proposals has begun. Proposals repre­
sent a very wide range in design, delivery, and price. Propos­
als submitted give sons Indication that perhaps the tlae situa­
tion as to delivery Is not so bad as was previously thought. A 
gseat deal of work has yet to be done before a decision as to 
selection can be aade.

Month was taken up principally with preparation of Information for Phase I report. Specifications were prepared 
and sent out for quotations. A rewrite of the reference design 
writeup was aade and added sections were prepared on alternate 
designs. Drawings were prepared for use In the Phase 1 report.



I

r. MECHAHISHS y.Hu :HERB; He (0. ». Winders)

1. Product a p p l i c a t i o n  co n fe ren ces  were bald w i th  
•  number of eo ap an le s .

2. n e g o t i a t i o n s  ara  con t inu ing  f o r  tha procurement 
o f  c o n s u l t a n t  s e rv i c e s  fo r  Mechanisms Eng inee r ing .  411 b id s  
were e v a lu a ted ,  and ln s p a c t l o n  a l a l i a  were aada to tha f a c l l l t l a s  
o f  th a  most promising b id d a ra .

}. D a ta l lad  co a t  f ig u re s  p a r t a l n l n f  to o p a r a t lo n a l
aachan iaaa  and r a a o ta  aa in tananca  equipment aa ra  es t im a ted  and 
su b m i t te d .

W. Draft  a r l t a - u p a  aara  r a l a a s a d  p a r t a ln ln f  to th a  
r a a o t a  aa ln tananca  o f  th a  LMFRE. Tha f i n a l  w r i te -ups  a l l l  ba 
u t l l l i a d  in making up tha  Phasa I Raport to  tha USAEC.

5. M o d if ic a t io n s  of  Plant Layout to .  3 and Coaponant 
Arrangement Ro. 13 a a r a  developed fo r  usa  In tha Phasa I Raport 
to  tha  USAEC Supplementary drawlnfs ware ra laasad  showing; 
concep tua l  views of a ho t  c a l l  arrangeattr t t  and of a a a ln ta n a n c a  
p l u « .

6. Raiding davalopaant  work was discussed with  p e rso n ­
ne l  f r o a  tha A l l ian ce  Research and Development Labora tory .

7. Development work Is  c o n t l n u l n f  on hot c a l l  a r r a n g e -
a e n t s .

0. CHEMICAL PROCESSING (W. E. M i l l a r )

Phasa I R efe rence  Design fo r  th a  F. P. V. reaoval  
sys tem  was coap la tad  . D ra f ts  of tha e h a a l c a l  process s e c t i o n s  
aba being issued by 0 .  C R. C. and MW. These w i l l  ba i n t e ­
g r a t e d  in  June fo r  th a  Phasa I r a p o r t .

Tha f i n a l  d r a f t  of tha C h e a ls t ry  Section of  tha  LMFRE 
R fsea rch  Prograa was c o a p la tad .

Work was i n i t i a t e d  on tha d e s ig n  of a waste d i s p o s a l  
s p s t e a  fo r  tha LMFRE

A conceptual  des ign  for  a sampling system s u i t a b l e  
f t r  usa on tha LMFRE was worked ou t .

C a lc u la t io n s  to  d e te ra ln e  tha h e a t in g  due to f i s s i o n  
ppoduct decay in  th a  o f f - g a s  sy s taa  ware i n i t i a t e d .



( The p ro b ab le  c o n c e n tra tio n s  o f  u ra n lu a , p r o ta e t ln lu a  
•a d  f la a lo n  p ro d u c ts , aa  a fu n c tio n  o f  t l a e ,  h a r t  been c a l c u l a t ­
ed f a r  an ln - p i la  lo o p  c i r c u la t in g  th o rlu sH b l sm ith s lu r r y .

On Nay 1. 1957 a s e a tin g  was h e ld  a t  Argonne R a tio n a l 
L ab o ra to ry  to  co n tin u e  d lacu aa lo n s o f f lu o r id e  v o l a t i l i t y  p ro ­
c e s s in g .  B4W agreed  to  aend a l e t t e r  to  Argonne re q u e s tin g  a 
r e s e a rc h  proposed f o r  a  study o f p ro c e s s in g  LKFR fu e ls  by 
f lo o r I d a  v o l a t i l i t y  M ethods.
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V. RESEARCH AWL DEVELOPMENT 

A. MATERIALS TESTIIG

E - r n 6  a n d  E - n i 7  C o r ro s l i  
Oil M a rk e r tT  J rTT

The c o n s t r u c t i o n  o f  f o u r  t s s t  lo o p s  f o r  I n v e s t i g a t i n g  
t h e  s u i t a b i l i t y  o f  Cro loy  2 - i A  f o r  u sa  w i th  l i q u i d  b l a a u t h  Is  
u n d a r  way. T h asa  lo o p s  a r a  b a in *  c o n s t r u c t e d  i n  a c c o r d a n c e  w i th  
t h e  g e n e r a l  d e s i g n  p r e v i o u s l y  t a s t e d  on th e  u t i l i t y  l o o p .  Car* 
t a i n  a o d l f l c a t l o n s  a r a  be ing  i n c l u d e d  to  c o r r e c t  a l n o r  d e f i c i e n ­
c i e s  no ted  d u r i n g  t h e  I n i t i a l  t a s t i n g  o f  th e  u t i l i t y  l o o p .

Two o f  t h a s a  lo o p s  w i l l  be f u l l y  a n n e a le d  and  two w i l l  
be n o rm a l i s e d  and  t e a p a r a d .  S i n c e  t h e  loops  a r a  r e a s o n a b l y  
s a a l l  in  s l s a ,  I t  i s  p o s s i b l e  to  c o n s t r u c t  th e  e n t i r e  l o o p ,  
w i t h  th e  e x c e p t i o n  o f  th e  p u a p , and  to  h e a t  t r e a t  i t  a s  a s i n g l e  
u n i t .  A r ra n g em en ts  have been a a d e  t o  use  l a r g e  h e a t  t r e a t i n g  
f u r n a c e s  In  t h e  B a r b e r t o n  Works o f  t h e  Babcock 6 W ilco x  Coapany 
f o r  t h i s  h e a t  t r e a t a e n t .

The e l e c t r i c a l  components  f o r  th e  fo u r  t e s t  l o o p s  a r e  
b e in g  a s s e a b l e d .  Major components  such  a s  s w i t c h e s ,  s t a r t e r s ,  
t r a n s f o r m e r s  and V ar ld y n e  u n i t s  a r e  In p l a c e .  The c o n t r o l  c i r ­
c u i t r y  and much o f  t h e  I n s t r u m e n t a t i o n  a r e  c o m p l e t e .

lows:
The t e s t s  which a r e  p l a n n e d  f o r  t h e s e  lo o | f o l -

Nax1mum T eap . ,  F

Teap.  D i f f e r e n t i a l ,  F 

V e l o c i t y ,  F t / S e c  

Heat T rea tm ent

A d d i t i v e s ,  ppm

a

135

6

**5

t35

6

a
AM 5 

i 3 f  

12

a

22*1

6

n o r m a l i s e d  Annealed Annealed  n o rm a l i s ed
A Tempered A Tempered

Zirconium 350 350 350 3 t o
Magnesium 350 350 350 35c
U ran lua 1000 m oo iooc lOOC

a e ,  Hours 1*00 1*00 HOC 1*00
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E - M 1 8  T i l t i n g  Capsule  (W. M a r k e r t f J r . J

The t i l t i n g  capsule  equipment Is  assembled and In tha 
l a s t  month, d i f f i c u l t y  was e x p e r i e n c e d  in  s t a b i l i s i n g  tha con­
t r o l l i n g  a q u lp a a n t .  I t  has been naca ssa ry  to raw lra  tha thermo- 
coupla s y s t a a  In ordar to raduoa r a s i s t a n c a ,  and t o  p la c a  e a p a c l-  
tanca In aach tfheelco  A a p l l t r o l  c o n t r o l l e r  to e l i m i n a t e  d r i f t ,  
thus p e r m it t in g  a f i n a l  s a t t l n g  on aach c o n t r o l l a r  w i t h i n  tha 
daslrad ranga.

Tha program i s  now c h e c k in g  c h a a lc a l  c l e a n i n g  methods 
by c y c l in g  a a p s u l a s  prepared by th a  Chemistry Department.  Other 
c a p su le s  are  b e in g  t a s te d  to Improve t e c h n iq u e s ,  p r o ced u res  In 
lo a d in g ,  s e a l i n g  and su rface  p r e p a r a t i o n s  while  specimen weights  
and capsu le  s u r f a c e s  are being n o t e d .

A m e t a l 1u r g lc a l  exa m in a t io n  has bean com pleted  on three  
sa a p le s  o f  C roloy  2 - 1 A  tu b in g ,  I n v o lv in g  s i x  h e a t - t r e a t i n g  var­
i a t i o n s .  These trea tm en ts  were run to  determine th e  optimum 
heat treatment t o  be used In c a p s u l e  t e s t s .

E-12(<2 Z i r c o n i u m  M u r i d e  Tncorv  .F Ebar^a  ana
Ti li ItT 1 ̂ ’‘f1̂
Chemical a n a l y s i s  o f  21 h e a t s  of  Croloy 2 - 1 A  for* t o t a l  

n i t r o g e n ,  a c id  s o l u b l e  n i t r o g e n ,  a c i d  i n s o lu b l e  n i t r o g e n ,  t o t a l  
aluminum, and a c i d  s o lu b le  aluminum are  completed w i t h  the excep­
t i o n  o f  recheck on ac id  s o lu b le  aluminum r e s u l t s

A c a r b o n - f r e e  and n i t r o g e n - f r e e  heat o f  C ro loy  2 - 1 A  
has been vacuum melted and forged  to  1-1 /2"  round t o  be used 
for  t e s t  pu rp oses  It  i s  proposed to  c a s t  a heat o f  carbon-  
f r e e  with n i t r o g e n  and n i t r o g e n - f r e e  with carbon f o r  c a p s u le s  
to  check the e x i s t e n c e  o f  a z irco n iu m  n i t r i d e  vs z ircon iu m  
carb ide  th e o ry .

1-1141 M i s c e l l a n e o u s  M a t e r i a l  I n v e s t i g a t i o n s  iF  B b e r le l

T e s t s  a r e  in  process  on Cro loy  1 -1 /4  and C ro loy  2 - 1 A
tubing as r e c e i v e d  from Beaver P a l l s -  These are s h o r t - t i m e  
t e n s i l e  t e s t s  a t  rooa temperature a n d  uOC, 5 0 0 , £>00, 7 0 0 ,  oOO, 

(proposed o p e r a t i n g  temperature'*,  9 0 0 , tnd 97 5  F (maximum 
o p e ra t in g  t e m p e r a t u r e ) .

At p r e s e n t ,  t e s t s  are c o m p .e te  for* rooa tem p er a tu r e ,
400 , 500, and bOO F on Croloy 1-1 A  m ater ia l  on ly

17-
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O r d e r s  were p la c e d  f o r  e l l  m a t e r i a l *  n e c e s s a r y  to  
c o n v e r t  e i g h t  BAM type  c r e e p - r u p t u r e  u n i t e  f o r  u a e  w i th  l i q u i d  
e e t a l .  T h ese  o r d e r s  were f o r  vacuum equipment  e n d  a u x i l i a r i e s  
and a h i g h  sp e ed  r e c o r d e r  f r o a  Brown In s t ru m e n t  Company Order* 
to  th e  shop f o r  a s h in g  th e  n e c e s s a r y *  changes  I n  t h e  c reep -  
r u p t u r e  m a c h in e s  and f o r  th e  f a b r i c a t i o n  o f  t e a t  a s s e m b l i e s  
and sp e c im e n s  t o  be machined f rom  Croloy l * l A  e n d  Cro loy  2 - 1 A  
m a t e r i a l s  w e re  a l s o  p i e c e d ,

The vacuum pump h as  b e e n  r e c e i v e d ;  o t h e r w i s e ,  e l l  
o r d e r s  e r e  I n  soae s t a g e  o f  p r o c e s s i n g .

K - 1 2 8 i Cheat c a l  A n a l y s e s  M. A. i e l l b e u a h .

Met Cheat  ca^ Methods

O g jA in a  • The d e v e lo p m e n t  and t e s t i n g  o f  p r o c e d u r e s  
f o r  a n a l y s e s  o f  u ran  1 u* m  b i s m u t h  have been c o a p l e t e d .  This  
method e m p lo y s  e sodium c a r b o n a t e  s e p a r a t i o n  end  th e  a d d i t i o n  
o f  d l a m ln o c y c lo h e x e n e  t e t r a c e t l c  a c i d  *DTA) t o  remove o r  com­
p lex  a wide r a n g e  o f  p o s s i b l e  i n t e r f e r i n g  I o n a .  The ye l low  
uranium 71 d l t e n x o y i m e th a n e  i s  measured by d i f f e r e n t i a l  a b s o r ­
bance a t  412  mu and 426 mu.

Z i r c o n iu m  -  The c h e m ic a l  method, a s  s u b m i t t e d  by BBL, 
f o r  th e  d e t e r m i n a t i o n  o f  t i r r o n l u m  m  b ism uth  h a s  been t e s t e d  
i n  our  c h e m ic a l  l a b o r a t o r y .  However, I t  i s  hoped  to  change o r  
p ro v id e  a d a p t a t i o n s  of  t h i s  m ethod which would b e t t e r  lend them­
s e l v e s  to  r o u t i n e  a n a l y s i s .  S e p a r a t i o n  t e c h n i q u e s  such  as  ion  
exchange  p r o c e d u r e s  and us* o f  m eta l  r e d u c t a n t s  have  been t r i e d .  
The use  o f  x l n c  e e t a l  has  shown th e  e o s t  p r o w l s e  f o r  r eeo v a l  o f  
b l s e u t h  t h o u g h  a s tudy  o f  t h e  p o s s i b l e  d e l e t e r i o u s  e f f e c t s  o f  
d i v e r s e  I o n s  h as  not  been  c o m p l e t e d .

M ean*s iue  The d e s i r e d  p r e c i s i o n  ha* n o t  been o b t a i n e d  
u s in g  wet c h e m ic a l  p r o c e d u r e s  f o r  a n a l y s e s  o f  t h i s  e e t a l  in  
b l s e u t h  o b t a i n i n g  a d d i ’ lv e s  and  «o. r. pr Good r e ­
s u l t s  e r e  o b t a i n e d  on pure  magnesium s t a n d a r d s ,  i n d i c a t i n g  t h a t  
th e  n u e e r o u s  s e p e t a ' tom s t e p s  n e c e s e e r y  f o r  c o m p l e t e  b ismuth 
removal a d v e r s e l y  ef  f e - - i . . c . i*y 1 n ex cneng#  p r o c e d ­
u r e s  a r e  u n d e r  s tudy  and a b s o r b e r  # vs c o n c e n t r a t i o n  c u rv e s  have 
been p r e p a r e d .  Datg on r e p r  J u l b i i i t y  and a c c u r a c y  in  uae o f  
* h i s  m o d i f i c a t i o n  i s  now b e in g  © f a  red

I r o n  - A n a ly s i s  f o r  i r o n  i n  b i sm u th ,  u s i n g  t h e  very 
s e n s i t i v e  b e t h c p h e n a n t h r o l t n e  method was s u s p e n d e d  due to  th e  
t ime consum ing  p r o c e d u r e s  n e c e s s a r y  to  a s s u r e  low blanJts  end 
minimum r t e m i a m t i c n .  The B roohheven  method



for analysis of Iron, which usos a dlchloroethyl ether-n haxana 
extraction of ths o-phenanthrol In* complex, is currently under 
study.

SpectroxrapM: Methods
4r tad Mi la Blimtfa
In the last progress report it was pointed out that a 

spectrographlc aethod for slrconlua and aagneslua in blsauth 
had bean developed, utilising a solid oxide saaple (froa an 
evaporation of a blsauth solution) as the spectrographle saaple. 
Although the aethod appeared satisfactory, It Involved an addit­
ional tlae consualng step - that of evaporating the liquid saa­
ple to dryness, and was not readily adaptable to routine control 
of the blsauth loops. As a result, a solution excitation teeh- 

'•'nlque, slaller to that used at Brookhaven was Investigated. 
Results showed that slrconlua and aagneslua could be determined 
directly on the solution saaple over a range of 100-900 ppa 
(with respect to blsauth). The aethod has been In use for the 
past month In deterainlng slrconlua end aagneslua on saaples 
froa the utility loop as well as the tilting capsule tests.

The disadvantage of the above aethod lies In the H a l t ­
ed sensitivity which Is attainable, not only for the slrconlua 
and aagneslua, but also for iron and chroalua. This limitation 
is more serious In the case of the latter two elements because 
of the relatively low level of concentration expected (5-X> ppa;. 
As s result, more work is necessary in deterainlng Iron and 
chroalua In this type of material.

Determination cl Rare Earths in Thcriua

It Is anticipated that the thorlua to be used In the 
thorium blsauthlde slurry will require analysis for various 
lapurlty elements. Many of the rare earth elements have ex­
ceedingly high neutron capture cross sections and furthermore, 
are particularly difficult to determine in thorlua. Antici­
pating the need for this analysis and realizing that the devel­
opment of a aethod.for this determinetlon might require consid­
erable tlae, work was Initiated this quarter whose purpose was 
to develop methods which would be satisfactory for carrying out 
this deteralnatlon.

S. PROTOTYPE TESTIMG

R-HJ7 Evaluation of Engineer inn Tests

A test apparatus for tasting the reactor dump valve
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( p r i m a r i l y )  h a t  been d e s i g n e d .  Some o f  *he r e q u i r e m e n t s  
m a i n t a i n e d  by t h i s  d e s i g n  were an o p e n in g  p r e s s u r e  haad o f  
86 p t l  and a n a a r l y  c o n s t a n t  f low v e l o c i t y  th ro u g h  th a  v a l v e .  
O th e r  components which  may be t a s t e d  I n  t h i s  a p p a r a t u s  a r e  
t a a p a r a t u r a  I n d i c a t o r s ,  p r e s s u r e  g a g a s ,  f l o w  m e t e r s ,  l i q u i d  
l e v e l  I n d i c a t o r s  and c h e c k  v a l v e s .

F u r t h e r  work o n  th e  v a lv e  d e v e lo p m e n t  p r o g r e s s  w i l l  
be d e s c r i b e d  In th e  f u t u r e  under  th e  a p p r o p r i a t e  fi number now 
a s s i g n e d  to  each  p r o j e c t .

Members o f  t h e  R e s e a r c h  C e n te r  a l s o  p a r t i c i p a t e d  In  
d i s c u s s i o n s  r e g a r d i n g  s p e c i f i c a t i o n s  and d e s i g n  d e t a i l s  o f  
s e v e r a l  l a r g e  b i sm u th  pumps.  Components and a r r a n g e m e n t s  o f  
t e s t  a p p a r a t u s  f o r  t h e  t e s t  o f  a f u l l  e l s e  p r o t o t y p e  pump hav e  
been  s t u d i e d .

K-1288 U t i l i t y  T e s t  Lool H .  H a r a a r t .  J r .>

The u t i l i t y  l o o p  has  had a t o t a l  o p e r a t i n g  t l a e  o f  
675  h o u r s .  Of t h i s  t i m e ,  e i g h t  h o u r s  were  w i th  a on t h e  
c i r c u i t .  The /AT c o n d i t i o n  was n o t  m a i n t a i n e d  any l o n g e r  t h a n  
n e c e s s a r y  to  check t h e  v a r i o u s  loop co m ponen ts  b e ca u se  th e  
a d d i t i v e  c o n c e n t r a t i o n s  were no t  known. Magnesium and z i r c o n ­
ium have  been added t o  t h e  loop In  b o th  t h e  h o t  and c o ld  l e g s .  
Developm ent  c f  a s a m p l i n g  * e h as  b e en  mad'*.

A new h e a t  e x c h a n g e r  w i th  s m a l l e r  c l e a r a n c e s  a t  t h e  
f l o a t i n g  tu b e  s h e e t  was I n s t a l l e d .  A c o n s i d e r a b l e  p o r t i o n  o f  
t h e  b l s a u t h  f low In  t h e  o r i g i n a l  h e a t  e x c h a n g e r  was l e a k i n g  
by t h e  tu b e  s h e e t .  I t  I s  e x p e c te d  t h a t  t h e  new e x ch a n g e r  w i l l  
r e d u c e  t h e  l e a k a g e  t o  a t o l e r a b l e  am o u n t .

E-117C Cro loy  t o  Cifafrhitc Seal  j k .  M a r k e r t . J r . ,

Drawings were c o m p le te d  f o r  t h e  C ro lo y  to  g r a p h i t e  
s e a l  a p p a r a t u s .  Some o f  th e  m a t e r i a l  f o r  t e s t i n g  Is  a l r e a d y  
on h a n d .  S ince  t h e  s p e c i a l  s t e e l  and s p e c i a l  g rad e s  o f  g r a p h i t e  
a r e  on  a f o u r  month d e l  lv*»ry s c h e d u l e ,  t h e  s c r e e n i n g  t e s t s  were 
r e v i v e d  In  o r d e r  to  g e t  a s  much p r e l l B i n a r y  work done a s  p o s s i ­
b l e .  The s c r e e n i n g  t e s t s  a r e  a bou t  t o  b e g i n  o p e r a t i o n  s i n c e  we 
were  f o r t u n a t e  to  hav e  some o ld  b e a r i n g  t e s t e r s  on hand w h ic h  
o n l y  needed some m inor  a l t e r a t i o n s  t o  a d a p t  t h e n  to  o u r  n e e d s .  
These  t e s t s  w i l l  s t a r t  w i t h  c o m m e r c ia l ly  a v a i l a b l e  g r a p h i t e  
and l a t e r  t e s t s  wi l l  be co n d u c ted  w i th  t h e  s p e c i a l  g r a d e s  
p l a n n e d  f o r  LMFRE.
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C. CHEMICAL PROCESS I JIG

E-n-K fapm yggiM  A.
A t e n t a t i v e  p ro g ram  h a t  been o u t l i n e d  to  co v e r  t h a  

r a s a a r c h  and p i l o t - s c a l e  t a s t i n g  o f  t h a  c o m b in a t io n  m o l t e n  
s a l t  and f l u o r l d a  v o l a t i l i t y  c o n c a p t  o f  n u c l a a r  f u a l  r e p r o c e s a -  
l n g . T h is  program I n c l u d e s  tha  e s t i m a t e d  t i m e ,  t p a c a  and a t n -  
power r e q u i r e m e n t s  n a c a s s a r y  I f  t h a  R a a a a r e h  C a n ta r  I t  t o  
u n d e r t a k e  th a  p r o j a c t .

Tha program h a t  baan rev iewed  by R asaa rch  C a n ta r  p e r -  
s o n n a l  and has baan p r a s a n t a d  a t  a t e n t a t i v e  p ro p o sa l  to  AED 
p e r s o n n e l  a t  L ynchburg .  F u r t h e r  d i s c u s s i o n  o f  th a  p ro p o s a d  
p ro g ram  I s  to  ba h e l d  a a r l y  i n  J u n a .

D. tm;;tr?tiiemtattob

E-1 1)5 C o n t in u o u s  UranluMmrmrm* n l t o r l n x  S v a i t z

E ar ly  in  May 1957 ,  a s tu d y  was u n d e r t a k e n  to  d a t a r s i l n a  
a  p o s s i b l e  method f o r  s e t t i n g  up a m o n i t o r i n g  system which  would 
ba c a p a b l e  o f  p r o v i d i n g  a c o n t in u o u s  u r a n iu m  235 c o n c e n t r a t i o n  
s i g n a l  f o r  bo th  I n d i c a t i o n  and c o n t r o l  o v e r  a range  o f  10 t o  
2000  p a r t s  par  m i l l i o n .

S p e c i f i c a t i o n s  have s t a t e d  t h a t  t h e  uranium m o n i t o r e d  
w i l l  ba In  b ism uth  a l s o  c o n t a i n i n g  a p p r o x i m a t e l y  *>00 ppm o f  
z i r c o n i u m  and magnesium o p e r a t i n g  a t  a  t e m p e r a t u r e  o f  b e tw ee n  
750  and 1200 F. Tha I n s t r u m e n t  sh o u ld  ba c a p a b le  o f  m o n i t o r i n g  
w i t h  an  a c c u ra c y  o f  ♦ ?i and respond  t o  changes  o f  c o n c e n t r a ­
t i o n  w i th  a minimum p e r i o d  o f  d e l a y .

An e x t e n s i v e  l i b r a r y  s e a r c h  was u n d a r t a k a n  to  d e t e r m i n e  
t h a  chem ica l  and l n s t r u s w n t a l  methods t h a t  cou ld  ba a p p l i e d  to  
a  p r o j e c t  o f  t h i s  t y p e .  Tha chem ica l  and  m e t a l l u r g i c a l  p r o b le m s  
t h a t  a r e  Invo lved  i n  t h a  o p e r a t i o n  o f  a  b i sm u th  loop ware  i n ­
v e s t i g a t e d .

Methods such  a s  x - r a y ,  s p a c t r o g r a p h l c ,  mass s p e e t r o -  
■ e t r l c ,  s u b c r l t t c m l  m u l t i p l i c a t i o n  t e c h n i q u e s ,  n a u t r o n  gun 
m e th o d s  and p o l a r ^ - g r a p h l c  methods a r e  b e i n g  c o n s i d e r e d .  D i s ­
c u s s i o n  w i th  r e p r e s e n t a t i v e s  o f  v a r i o u s  companies  and an  ASTM 
Com m it tee  (E-lW) w o rk in g  on s i m i l a r  p r o b l e m s ,  have h e lp e d  I n  
e v a l u a t i o n  work.

T h is  work w i l l  c o n t l n u a  w i th  t h e  o b j e c t i v e  o f  s u b m i t t ­
i n g  recom m endat ions  f o r  th e  most s u i t a b l e  methods f o r  a c t u a l  
d e v e l o p m e n t .

- 2 1 -



E. REMOTE MAINTENANCE

E-123 i

A l l a l t * d  amount o f  g roove  w e ld in g  on c a rb o n  s t e e l  has 
b e en  dona by a a a n s  o f  th a  g a s - s h i e l d e d  m e t a l l i c  a r e  p r o c e s s .  
A p p l i c a t i o n  o f  t h i s  p r o c e s s  to  g r o o v e  w eld ing  r e q u i r e s  a  ao ra  
v e r s a t i l e  p o s i t i o n i n g  d e v ic e  to  s u p p o r t  tha  h a ad .  T h i s  I s  being 
p l a n n e d . S e v e ra l  o t h e r  a d d i t i o n s  t o  t h i s  weld ing  a r r a n g e m e n t  
a r a  b a in s  c o n s i d e r e d  each  o f  which s h o u l d  improve t h a  o p e r a t i o n  
and r e s u l t a n t  w e . d s .  S eve ra l  g r a d e s  o f  Croloy w i re  a r e  on o r d e r  
so t h a t  we aajr e x am in e  the  a p p l i c a t i o n  o f  t h i s  p r o c e s s  to  low 
a l l o y  m a t e r i a l .

During May s e v e r a l  w e ld in g  c o n c e r n s  were v i s i t e d  In 
s e a r c h  o f  new p r o c e s s e s  o r  new e q u ip m e n t  t h a t  would c o n t r i b u t e  
t o  the  d e v e l c p a e n t  o f  restote  a s i n t e n a n c e .  t w a l u a t l  n o f  the  
v a r i o u s  equ ipm ent  s e e n  a t  t h e s e  i n s t a l l a t i o n s  I s  b e in g  made.

An o r d e r  f o r  a 3 0  Kd t r a n s f o r m e r  to  f u r n i s h  c u r r e n t  
f o r  an l n d i e t l o n  - f o r g e  b u t t  welded  J o i n t  has beer, i s s u e d .  A 
u n i t  to  p r o v id e  t h e  n e e s s a r y  p r e s s u r e  i s  in  th e  p r e l i m i n a r y
d e s i g n  s t a g e s .

r.em ica^ C^ean^r*' und l e e  r .ta ^ lru i*.l o r

All a t t e m p t s  to  c l e a n  e q u ip m e n t  o f  any s i x # ,  w i t h  the  
method d e s c r i b e d  i n  the  ; r a c e d ln g  rep  r t . , were u n s u c c e s s f u l •
In  a l l  c a s e s ,  »r. I n s o l u b l e  b lac k  f i l m ,  composed m a in ly  o f  
a l p h a  i r o n ,  remmlne" i r f a c e ,  and er be removed
by a e c h a n l c e l  s c r u b b i n g .

A f t e r  c o n t  in u ed  i n v e s t i g a t i o n ,  a d d i t i o n a l  c l e a n i n g  
methods were c h o s e n  f o r  f a r t h e r  e v a l u f c t i  n .

Cr : 7  . l e a  w» re  . e a r e d  by * ne v . -  .» a*-‘h o d s ,
c h a rg ed  • ’ hi s m i t h  : pa u ra r . 1 .c and. -
x l r c o n i u *  and m agnesium. These c a p s u l e s  were ‘ hen I n s t a l l e d  
i n  th e  t i l t i n g  c a p s u  r a t u s .  Af**r  * week’ ’" ♦ " ,  *he
c a p s u l e s  a r e  c u t  o p e n  and exam ined .

R e s u l t s  t o  d a t e  i n d i c a t e  t h a t  two of the  f i r s t  f ^ u r  
c l e a n i n g  methods p r o v i d e  e a e t a l  s u r f a c e  which I s  m ost  e a s i l y  
wet  by the  b i s m u th  a l l o y .  These i f f i

f .  Sand B l a s t i n g .

2 .  C le a n in g  w i th  I n h i b i t e d  HCt f o l l o w e d  
by t r M t t f n t  w i th  € % I o d in e  s o l u t i o n  I n
SM»thancl.
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S c r u b b i n g  th e  a c i d  c l e a n e d  s u r f a c e  by c i r c u l a t i n g  
a  s l u r r y  o f  HgO th r o u g h  t u b u l a r  s p e c i m e n s ,  p r o v i d e s  a ve ry  
c l e a n  a p p e a r i n g  s u r f a c e ,  l . e . ,  f r e e  from p r e v i o u s l y  o b se rv e d  
a lp h a  I r o n  d e p o s i t s .  Capsu le  t e s t s  a r e  now be in g  made on s u r ­
f a c e s  c l e a n e d  by t h i s  method.

I t  I s  p l a n n e d  to  use  m e ta l  s u r f a c e  e x a m i n a t i o n  by 
x - r a y  and e l e c t r o n  d i f f r a c t i o n  a s  a  means o f  c o r r e l a t i n g  
s u r f a c e  c o n d i t i o n ,  a s  p ro v id e d  by v a r i o u s  c l e a n i n g  m e th o d s ,  
and r e s u l t s  o f  e x p o s u r e  to  m o l t e n  b ism u th  a l l o y  I n  t h e  c a p s u le
t e s t s .
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71. RADIATION LOOP TESTING (E. E. Nalsh)

A. RADIATION TEST LOOP IK). 1

A s tudy  to d e te ra ln e  whether the  s y s te a  c o n ta ln a e n t  
req u ired  c o o l in g  in  the event o f  a r l s a  o f  a a b le n t  a i r  during 
o p e ra t io n ,  was c o a p le ted . Tha r e s u l t s  o f  t h i s  s tu d y  In d ie s tad  
th a t  coo ling  I s  re q u ire d ,  and adequate  equipment has baan 
o rdarad .

D aslgns o f  tha co o la r  and furnaca have baan c o a p le ted . 
Upon app roval o f  thasa  d a s lg n s ,  f a b r i c a t io n  o f  th a s a  eoaponants
ta n  begin .

P in a l  design o f  tha Melt-Duap Tank Is  In  p ro cess .

B. RADIATION TEST LOOP MO. 2

Tha p r e l i a ln a r y  d e s ig n  phase o f  t h i s  s y s t e a  Is  In 
p rocess  and th a  d e ta i l e d  l n f o r a a t l o n  necessary  to  o b ta in  ETR 
en g in eer in g  approval I s  being c o a p l le d .

C. RADIATION TEST LOOP MO. 3

N eg o tia t io n s  fo r  t e s t  space In the NTR ware continued 
and r e s u l te d  In  a suggestion  by NTR to c o n s id e r  u se  o f  e i t h e r  
HG-5 o r  HR-4.

Tha f lu x  In HG-5 I s  a p p ro x la a te ly  101 ~ and Is  love r
In HR-4.

D e ta i l s  o f  th e se  f a c i l i t i e s  and tha f l o o r  space r e ­
la te d  to  each  a re  an -ro u te  f r o a  NTR.

E v a lu a t io n  o f  these  f a c i l i t i e s  based on th a  quoted 
f la g  i s  In p ro c e s s .



(
V I I .  HAZARDS KyiLOAYIOW

S ections o f th e  Hazards Report concern ing  containm ent 
and a c c id e n t p o s tu la t io n  have been com pleted . Work was i n i t i a t e d  
on th e  aa ln ten an ca  s e c t io n  of the r e p o r t .

A meeting was h e ld  In W ashington w ith  members o f  th e  AEC 
H azards B ra lu a tlo n  S ta f f  to  renew ou r o v e r s e l l  con tainm ent
p h ilo so p h y . The proposed containm ent was considered  q u i t e  
ad e q u a te , pending a more d e ta i le d  s tu d y  o f  the Phase I and
H a z a r d *  f ta n o r ta  w h i c h  w i l l  he c o a n l a t a d  I n  th a  n u r  f u t u r # .


