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L E G A L  NOTICE 
This report wos prepared os on occount of Government sponsored work. Neither the United States, 

A. 

nor the Commission, nor any person octing on behalf of the Commission: 

Makes ony warranty or representotion, expressed or implied, with respect to the occurocy, com- 
pleteness, or usefulness of the information contained in this report, or thot the use of any informotion, 
apporotus, method, or process disclosed in this report may not infringe privately owned rights; or 

Assumes any liob3ities with respect to the use of, or for damages resulting from the use of 
any information, apporotus, method, or process disclosed in this report. 

As'used in the obove, 'person octing on beholf of the Commission' includes any employee or 
controctor of the Commission, or employee of such contractor, to the extent thot such employee or con- 
tractor of the Commission, or employee of such Contractor prepares. disseminates, or provides occess to, 
any informotion pursuant to his employment or contract with the Commission, or his employment with 
such coniroctor. 

B. 



HW-64108 

Route To: 

1 3  

HANFORD LABORATORIES OPERATIO. 

MONTHLY ACTIVITIES REPOR 

~ 

I I 1 
P. R. No. {Locat ior  Route Date Signature and Date 

March 15, 1960 

HANFORD ATOMIC PRODUCTS OPERATION 
RICHLAND, WASHINGTON 

PRELIMINARY REPORT 

Th i s  r epor t  w a s  prepared  on.ly f o r  use within General  Elec t r ic  
Company in the cour se  of work under Atomic Energy Commission 
Contract AT(45-1) - 1350. 
repor t  are those of the author only. 

An.y views o r  opinions expressed  in the 

THXS DOCUMENT IS PUBLICLY 
A V A I L A B L E  



UNCLASSIFIED ii HW-64108 

DISTRLB UTION 

]I 

2 

3 
4 

5 

6 

7 
8 

9 
BO 
* 9  
Y P  

12 

13 
14 

‘5 

16 

17 

18 - 2 1  

22 - 24 

25 

26 

27 

I 2 4 1 9 2 1  

W. E. Johnson 

H. M. P a r k e r  

0. C. Schroeder 

F. W. Albaugh 
C. A. Bennett 

J. L. Boyd 
L. P. Bupp 
F. E. Creve r ,  GEAPD 

W. E. Foust  
P. F. Gast 

A. R. Keene 

H. A. Kornberg 
T. G. Marshal l  

L. H. MzEwen 

W. Sale 
J. W. Healy 

H. P. Shaw - V. R. Cooper 
Atomic Energy Commission, Hanford Operations Offlce, 

G.  F. Quinn, Director ,  Division of Production, 

Savannah River  Operations Office , Aiken, Sout t  Caro1mG. 

300 Files 
Record Center  

Attn: J. E. Trav i s  

Washington 25, D. C. 

UNC LASSJFLED 
-. 2. 

C ^ *  . . 



UNCLASSIFIED i i  i H W - 6  4 108 

TABLE OF CONTENTS 

Page 

Staff . . . , . . . . . . . . . . . . . . . . . . . . . . . i V 

F o r c e  Report and Personnel  Status Changes . . . . . . . . . V 

General  Summary . . . . . . . . . . . . . . . . vi through xv  

Reactor and Fue l s  Research  and Development 

Physics and Instrument Research  and Development 

Operation . . . . . . . . . . . . . . . . A- 1 througt  A- 48 

Operation . . . . . . . . . , . . . . . B-1 througt B-25 

Chemical Research  and Development Operation . . C-1 t h o u g h  C-22 

Biology Operation . . . . . . . . . . . . . . . . D-1 tkrougk D-? 

Onerations Resea rch  and Synthesis Operation . . . . E-1 throggk E-6 

Programming . . . . . . . . . . . . . . . , . . F- 1 tkrodgk F-4 

Radiation Protect ion Operat5on . . . . . . . . . . G- 1 tk-roagh G - 6  

Laboratory Auxiliaries Operation . . . . . . . . H-1 tkrougb H-20 

Professional  Placement and Relations Practices . . . I- 1 throug’z B- 5 

Fmancial  Operation . . . . . . . . . . . . . . . J- 1 tkrougL. J-4  

Invention Report . . . . . . . . . . . . . . . . . . . . . K- 1 

UNCLASSIFIED 



. f  . 

UNCLASSIFIED iv Hw-64'108 

STAFF 

Manager, Hanford Laborator ies  . . . . . . . . . . .  H. M. P a r k e r  

Manager,  Biology . . . . . . . . . . . . .  H. A. Kornberg 

Manager, Chemical Resea rch  and Development . . .  L. P.  Bupp 

Manager,  Laboratory Auxiliaries . . . . . . . . . .  J. L. Boyd 

Manager,  Operations Resea rch  and Synthesis . . .  C. A. Bennett 

Manager,  Physics  and Instrument Resea rch  and 
Development . . . . . . . . . . . . . . . . .  P. F. Gast 

Manager, Programming . . . . . . . . . . . .  L. H. McEwen 

Manager, Radiation Protection . . . . . . . . . .  A. R. Keene 

Manager, Reactor  and Fue l s  Resea rch  and 
Development . . . . . . . . . . . . . . .  F. W. Albaugk 

Manager Professional  Placement and Relations 
P rac t i ces  . . . . . . . . . . . . . . . . .  T. G. Marslxall 

Manager . Financial  . . . . . . . . . . . . . . . . .  W. Sale 

UNCLASSIFIED 



UNCLASS iIFiED V. %-64108 



vi HW-64108 

BUDGETS AND COSTS 

Costs for  February  were $1, 896, 000, an increase  of $76, 000 from 
January.  
authorized to Hanford Laboratories.  
a t  February  29 have the following cost-budget relationship: 

F i sca l  year-to-date costs  a r e  6370 of the amounts current,ly 
Hanford Laborat,ories programs 

(Dollars in Thousands) Cost Budget 70 Spent 

2000 P rogram $ 340 $ 616 5570 
4000 Program 4 475 7 412 6 0  

6000 P rogram 1 4 2 5  2 198 65 
5000 Program 336 62 1 54 

$6 576 $10 a47 61 ’ 

Funds authorized to Hanford Laborator ies  for F Y  1960 were  increased 
during the month by $36O1 000 for Division of Reactor  Development 
and $81, -300 for Division of Research.  

Costs of HLO r e s e a r c h  and development for  Hanford Product depart men?^ 
a r e  in  line with amounts authorized. 

RESEARCH AND DEVELOPMENT 

1. Reactor and Fuels  

The Phase 111 PRTR contract completion date has been changed from 
May 20 to June 24, 1960, to compensate for s t r ikes  and o+,her del-ays. 
Placement  of heavy aggregate concrete in the biological shield has 
been completed. The PRTR Final Safeguards Analysis was reviewed 
by the ACRS on January 28. 
proposed operating procedures were ra i sed  by the Committee a: 
the hearing. 

No ser ious  objections to the design or 

A writ%en review has not yet been received. 

A smdy of the compliance of the PRTR design with recently issucd 
General  Elec t r ic  Reactor Safeguards Council Standards showed :ha* 
full compliance could be achieved by making two minor changes. 

About 9 0  pe r  cent of the Cr i t ica l  Tes t  outlines have been reviewed 
by the PRTR Startup Council. 
starzed, and 35 per  cent of the operating process  specifications 
have been issued in rough draft  form. 

Writing of the Power Tes ts  has 

-- 
I 2 4  I 4 2 5  
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A Zircaloy process  tube, which had not been pickled o r  autoclaved, 
was removed f rom the Single Tube Prototype Loop af ter  2329 h o u r s  
of operation and found to contain wear depressions,  0.001 to 
0.002 inch deep, adjacent to the fuel element supports and severa l  
randomly spaced bl is ters .  

Thermal  cycling t e s t s  at  1000 psig of Zircaloy-clad A1-Pu rods 
have shown no dimensional changes after 25 cycles and only slight 
changes on a few specimens af ter  50 cycles. Ea r l i e r  testing at 
1400 psig resul ted in  considerable distortion. 
more  comparable to PRTR conditions. 

Present.  tests a r e  

The 19-rod Al'Pu cluster  i r radiated to 60% burnup in the ETR is 
being examined. 
spikes except for length. 
elemenr and the w i r e  wraps had loosened: bu+, c i rcumferent ia l  
bands were s t i l l  tight. no failure had occurred,  and no g ross  
dimensional khanges were evident. 
of 2000 psi  undoubtedly contributed to the observed thermal  
cycling damage. 

This element was prototypical of PRTR srar?-up 
Considerable crud had formed on the 

Exposure to a loop p res su re  

The reduction of -02 by carbon has been found to proceed a? 
1700 C with the formation of Pu2C3 rat,her than PuC possibly 
because of vaporization of Pu02 f rom the stoichiometric mixture. 
A prel iminary value for  the melting point of Pu2C3 has been 
determined as 2110 C. 

The 48th and las t  cold swaged, 19-rod cluster  UO2 fuel  element 
required fo r  the first loading of the PRTR was  completed during 
the month. Manpower released from the fabrication work w i l l  
permit  acceleration of other fuel  development work. 

The 85 PRTR Zircaloy-2 process  tubes have passed all non- 
destruct ive tes ts ,  mee? al l  requirements ,  and a r e  ready for 
reac tor  ins  tallation. 

Analysis of the data of heat t ransfer  experimems on the thermal 
hydraulic behavior of PRTR Mk I (19-rod c lus te r )  and M k  3.I-b 
(rod a,nd tube-in-tube) fuel elements confirms prel iminary con- 
clusions that self-induced flow reduction due to s t eam formation 
in the tube will not occur. 
that if one of the three  flow channels of the Mk II-b fuel element 

The analysis does show, however 

I 211 I U b  
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were  compleTely plugged" the other  two channels would increase  
in flow nearly equal to The loss  in flow of the affiicted channel 
and a low flow t r ip  would not occur.  

Ninety-five pe r  cent of the dissolved oxygen in fi1:ered ColLrnbia 
River  wafer  w a s  removed by employing ac?iva+ed carbon ?o 
catalyze the reaction between oxygen and aqueous hydrazine. 
This is of in te res t  for NPR shutdown conditions. 

Retubing of the Hanford production react,ors wi:h ribbed 
Zircaloy replacement  tubes is being de-emphasized in favor 
of accelerat ing the test installation of smooth bore ( r ib less )  
Zircaloy tubes ',o operate  with self-supported fuei. Three  
vendors have developed the capability to produce NPR Zircaloy 
process  tubes, as demonstrated by good p rogres s  on pilo: 
o rde r s .  The u s e  of Zyglo (fluorescen: dye) and u lmasmic  
non-des:ru ct,ive tes t s  on ?hese Tubes w a s  demonstra-ed ?o 
vendors.' representat ives  during the month. 

Est imares  of the fas*, neutron flux (above 1 Mev) of pr imary  
interes: for  graphite damage in +,he Hanford r e a c o r s  a r e  being 
significantly improved through a combination of Hanford nickel 
ac+ivation measurements  and mulTi-grolip machine calw!a*ions 
performed a: ORNL. 

Measurements  of radiaTion azenuat,ion a s  fur?r-ions of -emper  ~ 

a-ure and densiry a r e  continuing on i ron-serpenxne concrete 
bhielding. Recen: da-a indicate that, high density concrete 
(265 lb/ft3) of this type re ta ins  about 45 per  cent, of its original 
wa+,er content after prolonged baking a: 32@ C. 

It has been shown that, t he rma l  cycling produces appreciable creep 
in uranium meta l  under condi:ions which prodlice no c reep  i n  a 
s teady s ta te  test-. 

Wear tests to evaluate the scratching c h a r a c e r i s t i c s  of N P R  
fuel element support  mater ia l s  on the  process  mbe have shown 
that a low chrome molybdenum alloy s t ee l  has remarkably good 
propert ies .  
tube while the soft mayerials such as aluminlim and copper 
smeared  bad ly . 

Many hard ma+er ia l s  inves5pa:ed scra-ched The 

Post- i r radiat ion annealing of highly irradiar;ed uranium a: 600 C 
€or 100 hours produces as much a s  20 per  cent, decrease  in 
densi:y. Fu r the r  annealing at 880 C produced 1i~:le fur ther  
dec rease  in  density. These data Tend to establish tha: : emmra-  
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t u r e s  between the irradiatim temperature  (500 C) and 600 C 
a r e  c r i t i ca l  insofar as swelling is concerned. 

2. Chemical Research  and Development 

Plant t e s t s  showed neptunium can be caused to follow along with 
plutonium and uranium in the Redox process  and recent  labora- 
to ry  r e su l t s  point the way for  isolating neptunium f rom the 3A- 
3B columns. 

Surprising stabil i ty and a ten pe r  cent g rea t e r  capacity w a s  
observed in pilot t e s t s  of pulsed column car t r idges  for graded 
nozzle plates with the nozzles pointing up r a the r  :ban down. 
This finding is contrary to theoretical  r easons  behind the 
original nozzle plate design. 

Remote maintenance features  of the ,Fiss ion Product Packaging 
Prototype were  demonstrated to meet  design expectations of 
accessibili'y with a General  Mi l l s  manipulator. Converting 
sa l t  brine to a free-flowing powder. Though s imple in concept 
is proving ?o be a troublesome operation in the apparatus. 

The s imple  p rocess  of mixing and aging the cleaning solutions 
contemplated for NPR decontamination may, in itself. prove +,o 
be an effective waste disposal s tep  because a manganese precipita-e 
f o r m s  and adsorbs most  of the radionuclides expeced  to be presen.. 

Corrosion proper t ies  of unannealed experimemal  alloys of the  
HasTelloy-F type w e r e  found to be super ior  when titanium was 
included in lieu of niobium. Befter welding alloys should result,. 
Additional experimental  alloys will be provided by contract  wi:h 
Battelle Memorial  Institute. 

Salt cycle p rocess  work included elucidation of plutonium behavior 
in the sys t em (as yet an anomaly), development of cathodic depo- 
sixion of U02 with consistently desirable  propert ies .  and the 
development of needed analytical me:hods for  sals cycle chemical 
species .  A ve ry  sensi+ive and prec ise  mexhod of measuring O/LT 
ra t ios  in U02 by coulometric t i tration w a s  reported.  

Slow dissolution and emulsification difficukies w e r e  encountered 
on typical PRTR plutonium fuel alloys under rondicions anticipated 
f o r  Redox processing. 
and may requi re  ex:ended dissolution cycles. 

Silicon in the alloy causes  :he difficul?-. 
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P u r e x  formaldehyde-trea:ed was-x nectralized with aqueous 
ammonia (vice sodium hydroxide! resul'ed in a more  compact 
product f rom the Radian?, Heal. Spray Calciner. 
tion with the simulated feed was observed without sugar  or 
other  additives. 

Smooih opera- 

Effluent w a t e r  f rom a zircaloy tube wi7.h over four yea r s  
res idence ir_ a HAP0 reac?or  showed only Mn55 '0 be higher 
in concentration (ca. 2 5  per  cent! :han amounts in effluent 
water  f rom aluminum tubes. TwenTy of the mos? prominen? 
radionuclide concentrations w e r e  measured. in both effluen? 
waters  with values found to be equivalent o r  lower in :he 
zircaloy sys tem with *he excepzion of manganese noted. 

3. Physics  and Instrument Research  and Development 
~ 

A prel iminary study on the desirabil:c,y and technical feasibility 
of agromatic control of Hanford reac:ors w a s  completed. 
mendations have been made to develop a sys*,em for the NPR, 

Rerom-  

Room tempera ture  PCTR measuremen-s  on d r y  tube-in-?ube 
fuel elements in an  NPR-+ype core showed an inTeres+ing 51 C 
rise in "neutron temperarvre"  in passing f rom +,he edge of t.he 
1at:ice cell to the center  of the fue!. This effec+ IS caused by 
preferen-ial  absorption of low energy neutrons. 

Uranium rods  were  successfu!ly hea-ed '0 abou: 800OC in a morkup 
of an experiment 70 measljre fuel 'emperarGre coefficients a+, h igh  
:emperatures. 

The Berkeley Elec?ronic Analog Simulation Equipment (EASE 
w a s  delivered -&d installed, andca l ib ra f ionand  testing a r e  
under way. R e a c o r  speed-of-control and NPR s ta r tup  calcu- 
lations were completed wi:h the GEDA a n d o g  compiiier. 

In the  Nuclear S a f e y  Program,  experimental  svldiec: on :he poison. 
ing of a 170 enriched uranium-wa+.er la+,*.ice showed :ha*. :he addi-ion 
of 3. 2 g / l  of boric acid to +,he wayer moderator  would prevent a 
chain r e a c i o n  for  any quan-ity of 1% enriched uranium. 

Improved compuwr codes were  developed for crit,icali*.y calcula-ion5. 

The Neurron Cross-Section P rogram suffrred a se:back when a 
carefir!!y calibra?ed derrc-or on ?he DR spec t rometer  was dbmaged 
d s r i n p  operational reactor  r epa i r  work. 
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Methods a r e  being developed for measuring the PRTR 
prompt neutron lifetime by recording data at  the recorder  on 
magnetic tape and using laboratory computer equipment for  
analysis. 

In the Nondestructive Testing Program,  promising resu l t s  
a r e  being obtained with infrared methods for  determining :he 
heat t ransfer  character is t ics  of fuel core  to cladding bonding 
layers .  

PCTR measurements  were completed on the effect of a s ta in-  
l e s s  s tee l  loop in the EGCR iattice. 

Funds were received f rom the Air Force  for  support of 
additional basic studies on atmospheric diffusion and dispersion 
processes .  
plans a r e  underway to add more  samplers .  

The field sampling grid is being reactivated and 

Calibrations for measuring K40 and Cs137 ac iv i ty  in  people 
a r e  now in good agreement with resu l t s  of other laboratories.  
Zn65 activit ies for different s u b j e c x  show definite variations 
dependent upon work and home location. 

Work was completed on seve ra l  activii.ies re,!a:ed to the develop- 
ment, of improved methods for neutron dosimetry.  

4. B i o l o a  

Whereas a power function, of t ime adequately descr ibes  reten:ion 
of strontium and calcium in adult ra t s ,  in weanling rats, r e -  
tention follows a function represented by the sum of TWO expo- 
nentials. 

.-_- 
DTPA administered to pigs one hour after P u  injection cat-sed 
near ly  90 per cent of the administered P u  to be excreted in the 
ur ine  during the following s ix  days. In con+,rols- given no 
DTPA, only one to two pe r  cent was excreted in :he same period. 

5.  Progr,amming 

Ex+.remebjfavorable  r e s u k s  were obtained from a s e r i e s  of 
computer calculations made to evaluate and test, an advanced s*a*isTica; 
technique (Box-Wilson method) for  determining op+imum fuel 

I Z h  I 9 3 0  
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composit,ions in plutonium recycle  reac tors .  
in te res t  was the verification that, only smal l  interaction 
existed between the seve ra l  plutonium iso+,opes in deTerrnin- 
ing the reactivity lifetimes of fuels. Ir may :bus be possible 
to estimate the fuel value of a wide variety of plutonium com- 
positions- in a given reac tor ,  by very simple formulas,  

Of special  

Pre l iminary  calculations were made 70 explore ?,he charac - 
t e r i s t i c s  of mixed fuel cycles involving fast  and thermal  
r eac to r s  and /or  thermal  sys tems using plutoniurn-thorium 
and U-233 - U-238 fuel cycles. Favorable conditions were 
uncovered. 
cycles and a r i s e  f rom the higher PJ-241 content ob-tainable 
in the discharged fuel as compared wi7,h Pu-U-238 fuel cycle5 
in which dilution of PU-241 by newly formed Pu-239 is una- 
voidable. 

Especial  advantages were  evigent for t h e  PC, -Th 

TECHNICAL AND OTHER SERVICES 

A le t ter  summarizing the resu l t s  of the K-reactors  re!iab:!ity swdy 
w a s  issued. 
st,udy. 
the reliabil i ty of a sys tem of a rb i t r a ry  complexity has been discovered 
and is undergoing furr;her development. 

Fur ther  work has been done on the NPR reliabil i ty 
In this connection. a new and general  technique for compatinp 

Work on s ix  operations analysis programs continu-ed during -,he month. 
In addition, s ta t is t jcal  and mathematical  ass is tance on 26 problems 
was given within HLO and to other departments and operations. 

Three minor plutonium deposition cases  were confirmed during 
February.  Pre l iminary  esTimates of the plutonium deposi:ion cases  
indicated that all were  equal to o r  l e s s  than 10% of the maximum 
permiss ib le  body burden (mpbb = 0.04 p Pu). The :oral number of 
cases  +hat have occurred at  HAP0 is 249 of which 180 a r e  cl.irrentiy 
employed. 

The s ta tus  of radiation and pluTonium work restr:c:ions for Hanford 
employees did no: change during 1959. Four employees including 
one col la teral  contractor employee, a r e  res t r icred from all  radia'ion 
work and 10  employees are res t r ic ted  from plutonium work. 

Radia5on controls were  
tion Pilot Plant process  

established throughout, the Plutonium Fabric a -  
a r e a s  coincideni wixh s-,arrup opera-ions in- 
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volving fabrication of plu?onium fuel  elements.  
cal problems were encountered during s+,ar*,up activities. 

No unusual radiologi- 

There  are 29 current ly  active HLO projects  having combined authorized 
funds in the amount of $23,631,  000. 
projects  is $29, 796 ,000 .  Of :he 29 projects,  19 are on o r  ahead of 
schedule, and 10  are behind. 
difficulty except CGH-805 on which a revised project proposal has 
been submitted. 

The total  estimated cost  of these 

No projects are known to be in financial 

Fluorescent  penetrant testing and ultrasonic tesring of NPR process  
tubing sections w e r e  successfully demonstrated to representa t ives  of 
the Allegheny Ludlum Steel Corporation, Chase B r a s s  and Copper 
Company, Harvey Aluminum Company, Tube Reducing Corporauon- 
and the AEC-HOO. These companies a r e  potential suppl iers  of the 
NPR production process  tubes. 

The re  were 36 existing J. A. Jones Company o r d e r s  at :he beginning 
of the month with a total  unexpended balance of $348 902. 
o r d e r s "  three  supplements and adjustments for underruns amounted to 
$119, 623; expenditures dcring the month on HLO work were $124 116 
(Includes C.O. Cost). Total J. A. Jones backlog a+ month's end was 
$344,409. 

Ten new 

SL.PPORTING FUNCTIONS 

A r epor t  of r e su l t s  was issued for  the physical inventory of movable 
cataloged equipment in the custody of Physics  and Instrumencs Research  
and Developmen: Operation. 
valued at $967, 000 w e r e  physically counted. 
w a s  not located during the inventory. 

Eighteen hundred and twenty -four i t  erns 
One i tem valued a? $112 

There  are presently 168 i t ems  valued at $77,000 in the Laboratory 
Equipment Pool. 
being prepared for  distribution in HLO. 

A listing of i t ems  available for loan o r  t ransfer  is 

A special  reques t  w a s  received by Hanford Laborator ies  during 
February  for  the fabrication of unirradiated U02-Pu02 pellets for 
ORNL wit,h,an authorized amount of $1: 500. 
Union Carbide Nuclear Company. 

Costs wi l l  be billed to 

Hanford Laborator ies  has  been authorized $1 26- 000 for miscellaneous 
capital  work o r d e r s  during F Y  1960. This allocation will permir *he 

1 2 4 1 9 3 2  



xiv Hw-64108 

completion of work already authorized plus t h e  air condiTioning of 
instrument  rooms in the 329 Building, est.imat,ed :o cos: $15 500. 
W o r k  on the animal  f a r m  waste disposal 
no: be authorized until additional funds become availzble. 

estimaxed at $15. 200 can- 

As of February  29> 1960, the staff of Hanford Laborator ies  Totalled 
1305 employees, including 619 exempt, and 686 nonexemp:. There  
were  530 employees possessing technical degrees ,  inchding 3 16 
B.S.,  114 M.S. and 100 Ph.D. 

The medical t reatment  frequency for  February  w a s  1.44 as compared 
with 1. 41 las t  month. 
month, bringing the total  for the year  to date to 4 as compared w + . h  
1 0  during the same period in 1959. 

There  were  2 securi ty  violations during the 

The HAPO-wide study of P r e s s u r e  Systems continued during February 
Dr .  Plunkett of General  Engineering Laboratory reviewed HAP0 
P r e s s u r e  Systems and policies and pract ices  associated with their  
design and use. An in te r im repor t  w a s  issued. 

During February  60 offers w e r e  exyended for ?he Technical Gradua+e 
Program.  Eight; acceptances were  received, bringing the total TO 1 6  
f o r  the recrui t ing yea r  to date - 7 6  offers continue open. 

During February  10 offers were  extended to experienced BS/MS 
personnel and 4 acceptances were  received. 

Two offers  were  extended to Ph.D. candidat.es and one w a s  accepted 
by a Doctor of Vexerinary Medicine. There  are currenrly 2 open 
HLO offers  both to Ph. D. chemists.  

WiTh the addi*,ion of 9 new Technical Gradua+,es and the placemen: of 
one on permanent assignment. there  were  51 Technical GraduaTes 
on the program at mon:h's end. 

A course  in Applied Crea5vi ty  and 2 c la s ses  of PBM-I were com- 
ple?>ed during February.  
scheduled for  March 17 .  

The second c lass  in Applied Creativity is 

1 2 4 1 9 3 3  
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Fourteen nonexempt requisit ions were  filled during February.  
the receipt  of 1 7  new requisit ions and 3 cancellations. There are 
current ly  5 openings for which 4 candidates a r e  in  process  and one 
Transfer is pending. 

With 

for  Manager 
Hanford Laborator ies  

F W  A1baugh:pmg 

I 2 4  I 9 3 4  
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REACTOR AND FUELS RESEARCH AND DEVELOPMENT OPERATION 

TECHNICAL ACTIVITIES 

A. FISSIONABLE MATERIALS - 2300 PROGRAM 

1. METAUL7RGY PROCRAM 

Corrosion Studies 

Hydriding; of Zircaloy i n  Simdated NPR Gas Atmosphere. 
and Zircaloy-4 were exposed at 400 C i n  arl atnosphere cf 93$ He, 44 H2, ax3 
3$ CO. 
exposure. Examination of the resu l t s  reveals a l l  the samples were hydride3, 
and coaparison of the =-day and 53-day d&a indicates the hydriding ra te  i s  
accelerating. The autoclave f i l m s  offered only t e q o r a r y  protection, an3 
t k r e  was l i t t l e  difference between Zircaloy-2 and Zircaloy-&o 
ire was extremely localized ac  indicate3 by the hydrogeL analyses. 
resu l t s  and in+,erpretatior; of t h i s  eqerimerit are discussed ir: Hw-6389L, 
"Hydriding of Zircaloy i f i  Silrmlated NFR Gas Atmosphere - Ziter in  Report No. 1" 
by D. W. Skanno~, published February 11, 1960. 

Samples of Zircaloy-2 

A second l o t  of samples waE analyzed f o r  hydrogen a f t e r  53 days of 

The. kiydrid- 
Detailed 

Acid Staining of Coextmded Zircaloy-2 U r a n i u m  Core Fuel Elements. 
irivestigatioc w a s  cocducted during the past month t o  determine +,he cause 
cf acid stainifig which has been observed on recent cmxt,-ude.l Zircaloy-2 
clad, uranium core prototype fue l  elemems after the etch-autoclave process e 

Several variables were imeet igated us- stom sectiocs of similar co- 
extrdaed material. Ir, *his study the etch bath teaperatwe,  the etch ?ram- 
f e r  times between the etch bath a d  the  stop bath, the pH of the stcp bat's 
(from 3.0 t o  0.4), and the wont of metal removed &wing etching Were 
successively s t u d i d .  
surface s t r i a t ions  prduced during coextmsior were consilerably reduced 
i n  prominence by protractea etching 
prevented sa'isfactory rinsilig of the etched surface and h e x e  were the 
cause cf acid staining during autoclaving. 
corrosion product hydrogen i n  the cladding, mechanical mocthing of ?ke sa- 
face p r io r  t o  etching woull be desirable. 

k 

In EO case was  the staizirrg elimiLated un t i l  the 

These striatioxis apparently have 

Tc minimize the p i ck -q  3f 

J e t  h p i n g  emnt  Studies. 
wizh 0.2 and 0.5 m i l  cf nickel m d  heated f x  three arLd six hews a t  

Samples of X-8001 a;luminum, eleckvlesc piate? 

300 C, were tested by direct. impingement &' a 10-mil Etrem of 100 C 
water at. 140 f e e t  per secood f o r  seven and me-half hours. 
sanplss of X-8001 sluminum were deeply p i t t ed  by tkis rxpssm~. 
ance t o  a t tack improve? n t h  increased clad tkiclmess w.3 ice-eased teat , -  
ing t;ims. 
300 C f o r  s ix  horns res i s ted  at tack.  

Bare cor,t:d. 
Resist- 

E e  0.5 m i l  zlickel-plated samples vki:h hahi been heated ar  

Reactor DecoztaaAnation. 
alkalice pe-rmzganate followed by an appropriate acid solutior, appears 
promising fo r  applicaC,ioo t o  the NPR. 

The use of a decor;t&r;ation sequecce erqlcying 

m e  reactsr  Ijipixig izvolves welded 
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s ta in less  t o  carbon s t e e l  jo in ts  as well as a number of crevices. 
corrosivity of the acid solution tegether with i ts  high e l ec t r i ca l  
conductivity elihance galvanic and crevice corrosion. 

The 

The ef fec ts  of flow on galvmic currents were tes ted a t  60 C f o r  a pro- 
pr ie tary acid decoctarJLinarit (Turcc 55-8A, 12  oz/gal). 
consisted of a ser ies  of thick washers of s ta inless  s t ee l ,  carbon s t ee l ,  
an3 Zircaloy-2, a l ternately stscked with te f lon  insulators.  The decon- 
taminating solution is pumped through the center hole of the assembly 
a t  a known ra te .  Currents flowing between washers were measured on a 
recofiing milliammeter as a function of f l a w .  
an9 carbon s t e e l  had c rent densi t ies  of 0.3 ma 3 c& a t  0.5 f t /sec,  
which rose t o  0.7 ma/cm a t  11 ft / sec .  
blanketed i n  argon, the poss ib i l i ty  ex is t s  tha t  a small amount of 
residual oxygen increased the current measured. 
dissolved oxygen increased the galvanic current. 
improved, and similar measurements w i l l  be made on other acid decontamin- 
ants.  

The test  apparatus 

E ual areas of stainless 

3 Even though t h i s  solution w a s  

Deliberate increase of 
The apparatus i s  being 

A welded 304-L s ta in less  t o  a 212-B carbon s t e e l  couple and a similar 
pa i r  mechanically coupled were hung i n  the above solution f o r  two hours 
at low flow. The welded specimen exhibited about the same corrosion as 
the mechanically coupled specimen. 

Radiometallurgy Laboratory Studies 

Metallographic examination of one of the broken t e n s i l e  samples of 
Zircaloy-2 process tubing from XER Loop 2 ha6 shown p a r t i a l  recrystal-  
l i za t ion .  Two unirradiated control samples were t e s t ed  at  275 C t o  
show a~ average ultimate t ens i l e  strength of 56,200 ps i  and a t o t a l  
elongation of 4.s (RM-502). 
Zircaloy-2 clad uranium rod which was diametrically opposite t o  the  
spli t-rupture rod of a 7-rod c lus te r  revealed a hydride concentration 
of l e s s  than 10 ppm (RM-555). Metallographic examination of t he  area 
around the defected jacket hole in the  f i r s t  ETR Rupture Test showed a 
pocket of U@, under the defect, about 40 mils in diameter and 15 m i l s  
deep (RM-557). 
Fhrpture Test revealed a spherical oxide pocket of 50 mils i n  diameter 
under the defect, with many cracks in the uranium emanating from the  oxide 
pocket (RM-558). Diameter masurements of the exter ior  tube of the three- 
foot long tube-in-tube fue l  element showed the maximum e l l i p t i c i t y  of the 
OD t o  be nine mils and of the I D  t o  be twelve m i l s .  
were observed ( m 5 5 0 ) .  
w i l l  be reported i n  comection with the  respective programs of 
Design and Physical Metallurgy Operations. 

A transverse section made through a 

Exanination of the pre-defected rod from the seccsnd ElIR 

Eznny bumpy areas 
The results and conclusions from these tests 
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Electrcc aad O p i c a l  Mir,~osccqy. 
cladding and fiiel material afzer i r rad ia t ion  i s  a direcs  yay of Letecr- 
ing radiation damage ir, tLese msterials.  
advantages, sixice radioactivisy r e s t r i c t i m s  are  micirmzeb. 
aration of sui table  rhir, foiis by mrious methds has contimed 
radiat.ior: a a  abbeequerz exssllI;atior, of film mAi f c i i s  p5pared 
previously w e  i n  prcgress- 

Tne ss.idy of t,he &crostructure sf 

Thir f i l m  o r  f c i l s  &fer  
TT,e prep- 

Ir- 

Three micrcr. diameter par t ic les  of upaniul~~ 3isxi&s dispersed i n  E tkir.. 
e-capcrated f i in  of alumiran have beel; irradia+,ej. i n  a i7  fill& and i n  
evacuated ahmnum capstileti. 
tke  ura;nim dioxicie par t ic les  in  the  a i r  f i l l e3  capsfie had su'cli,?leb 
mt=, *he aiumiz~uui a.nS v a i s k e d  fron t h e i r  o r i g i n c  l o c x i o s s ;  iZ tco 
evacuat.ed capsuie, however, the p a p i c l e s  of uranium 3iQxide: s h w  2" 

Eresumakly, a cheuca l  re- 
action betwem the uraniuni 5ioxide an6 reskiuai a i r  occl~ns h y i c g  tr-e 
irradiatior,  i n  the a i r  f i l l &  capsules. 
paths i n  the alumirium  as f,-\u;d. 
w i l l  Se exaa5ne.d. 

Afzez a;c e ~ o s u r e  tc 6 x io18 cvt (tkmi: 

chznge up ts BL e q c s u e  cf 8 x Id- c! nvt. 

Nc evidccce of fissi:r. f x % p L ? l : :  

F i l m  iEarilar?d tc 3igkLer expcsures 

Sputtered films of Zircalox-2 have been sprayed w i t k .  pc ip tyrenc  spheres 
and then shadowed witk - ~ m i m  di~rrxide as a source of f isEimable 
materi.al. 
trmsmiseion eiectrorz diffra.ct . icq fit% 0:- hsa.ting i n  t h e  n;icrcscspe 
dewlopa c r p t d i i t e s ,  ayproxixu%.eig 130G % hi diameter, v ~ i c k  y K . 3  a 
d i f f r a c t i m  pat tern correspanding t o  Zr92. =ere is dcubt t.fierefcrs _f 

whether the z i r c o r i m  i s  presen? as a x e t a i  c r  az, oxiik filrri.. 
. f i l n s  have been i r r d i a t e d  aad f i s s ioc  fragmsri? tracks i r ?  regions of 
the spattered zircolzim f i h i  on whici; no uranium diaxfde i s  present 
have been fcxmd. Sicca no tracks were o b s e m d  ir, the i r radiated alm- 
inum films ccntaining r a n i m i  Sicxi-de par t ic les  I two al ternate  consid- 
eracions muss apply. Since ccmt.ras+: ir, t.he electroc. microscape ar ises  
fron s&ifferences ic e l e c t r x  scat+.erir.g F.>WC of regions i n  a specimen 

The aputts-ed Zrrcdoy-2 f i l z  shms rio c,yst,allir,ity by 

San&ickA 
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a d  i s  a function of specimen thickness, density, as well 
it i s  possible tha t  the f i ss ion  fragment t ra jec tor ies  are 

HW-64108 ' 

as atomic number; 
observable i n  

on ly  the  denser, higher atomic nurriber metal films. 
thermal conductance of the film, m e t a l l i c  versus oxide f i l m ,  may be the 
prime factor  responsible f o r  the appearance or  absence of the track. 

Sputtered f i l m s  of thorium oxide have a lso  been i r radiated i n  evacuated 
caps-des and f i ss ion  fragment t ra jec tor ies  have been observed a f t e r  an 
exposure of 3.1 x ld-7 nvt (thermal). 
i n  uraoiwn dioxide films, i r radiated t o  lower exposures, and are approx- 
imately 150 R i n  width and as long as two microns. 

On the other hand, the 

These tracks resemble those present 

& t a l l i c  Fuel Development 

Cluster Fuel Elements. 
on February 8. 
vere four 20-mil clad clusters  and two 30-mil clad clusters  i n  the cherge. 
m o s u r e  at the time of the rupture was 2520 EWD/T. 
i n  a peripherdl rod of the c lus te r  and i s  similar i n  appearance t o  the 
rupture which occurred i n  KER Loop 2 i n  October 1959. 
dence of gross crud formation or  damage t o  the other elements. 
or iginal  black autoclave f i lm appears t o  be in tac t .  

Tubular Fuel Elements. 
cled uranium are  being tes ted  i n  KER loops. 
Loop 2 with 272 C out le t  temperature. 
long al loy elements, and two 18-inch unalloyed elements. 
i s  750 W / T  with goal exposure 3500 W / T .  
440 C .  
achieved i n  W o r d  t e s t s  of NPR fue l .  

One of the 7-rod clusters  i n  ICER Loop 1 ruptured 
The ruptured cluster  was a 20-mil clad cluster .  There 

The rupture occurred 

There i s  no evi- 
The 

Enriched tube/tube fue l  elements of Zircaloy-2 
One t e s t  is  operating i n  

The charge consists of two 18-inch 
Present exposure 

Maximum core temperature i s  
Average specif ic  power i n  the t e s t  is 133 kw/ft,, the highest yet 

One $-inch long tube/tube two percent Zircaloy al loy element is now in 
Loop 4. 
charge. 

An NPR s ize  tube/tube element i s  being prepared f o r  an EX'R t e s t .  
end f i t t i n g s  on the top of the  element a re  designed t o  allow interim mea- 
surements during the course of the i r rad ia t ion .  
have been completed except f o r  autoclave tes t ing .  
f i t t i n g s  t o  the tubes should be complete by March 1. 
a t  the ETR 6x9 loop w i l l  equal or  exceed forecasted NPR temperatures and 
t e s t  flux. 

This element should operate a t  temperatures similar t o  the Loop 2 

Zircsloy-2 

Both inner and outer tubes 
Welding of the end 

Operating conditions 

The projection.welding of twenty hot headed KER inner tubes fo r  i r radiat ion 
tes t ing  has been completed. 
t en  TIG welded outer tubes t o  make up a charge f o r  i r radiat ion i n  a KER 
loop. These w i l l  be ready f o r  charging the f i r s t  week i n  Mrch. 
elements are  twenty inches long and contain natural  uranim.  

Ten of these inner tubes will be mated with 

?he 

?Zie electrographic technique f o r  detection and ident i f icat ion of surface 
cont&ni?lants has been used on the internal  bore surfaces of tubular f'uel 
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eleaents. 
shaft  i s  used, t o  asply t k e  e l sc t ro ly te  mis tece9  f i i t e r  Fa2er tc the 
suspected locatioxi withi-, *he tube 50=.e7 
pressing the test paper firdy agairist tlx surface while e icctzic  
current is  passed through the system, Aftc a ss i tab le  psriod 3f 
electrolysis ,  the paper i s  rem-,& am2 prcc2sse5 i n  the -SA m m e r  
t o  ident i fy  the specific cor,fax&.aize Tt5s device s1tp1;le~r;t.z t E - 3  
borescope aria -rectorsccpe ir. 3etec;irg lccatirtg, md idenzifyiIlg 
flaws and blemishes ic tke c l a d f i q  naterial wkfct my s e r e  ae f c c a l  
poims f o r  corrosior; attack duzir,g a;lt,ocla-dq asrC;, irradiakion - 

Az2 expar;ding &&LIE maz;.dr~l on a~ electzic-$ insuLat,e& 

The ~rarcirel i s  Tier, eqaziie5$ 

A specially designed sirigle coqmen t  test cf t u b l a r  geme.try foz E R  
loop irradiatior;  i s  being: prepared fro= cc?oxtr-~d& Zircaicy-2 :lad NFR 
inner tube stock. 
sions : 

These fue i  alement,s w i l l  kave the fzLloviLg dimer-- 

Inside diameter - 0.52 inch 
Outside d i a t e r  - 1.43 ioches 
Cladding thiclmess - 3.020 inck 
Length - 16 OG inches a 

Wey are expected t o  operaze a$ 60 kw per foot at; a maxim bulk wa%r 
temperature of 280 C. The m a x i m  uraniim temperature w i l i  -29 approx- 
imately 430 C an3 maximum heat f lux  w i l l  be 450,000 BTE/hr-f td .  This 
t e s t  more closely approached NPR cordi t icm t h m  ds elernen+,s previously 
tes ted.  The fabricatior; and t es t ing  of these fue l  elements i s  esseL- 
t i a l l y  complete except frJr welding 01; 3f s ~ p p c r t s  an1 arltoclavixig. 
i s  anticipated that, f i ve  usalloyed aad two urani-.m - 2 w/c zircoxii-an 
elemects w i l i  be avai laUe for i n - r e a c k r  t e s t ing  by the cecori? week of 
hhrckl 

1% 

It w a s  previously repor"ed tha t  out of a group of three,  two 18-inch 
unalloyed KER s ize  outer tubes, which were being prepared fo r  a KE3 
loop t e s t ,  had bad w e l b  and were being reworked. 
were welded i n  place, t h e  tubes were vapor blasted m d  raaut;oclaved3 
M t e r  auroclaving they were each found t o  Lave a rirtg Df white oxide 
ia the bore. They were vapor b&i!is.ted again, the bo-res examined wi%b a 
borescope, and the  regioxis where the white cxide had formed were fouzd. 
t o  have a rough, grmular appearance. 
autoclaved again, white oxide woul3 f o m  ir, t ha t  same area againc TJCI 
18-inch elements, one alloyed and one mailoyed, were charged in to  KEF? 
Loop 4, dong with a 36-inch alllrsyed tubuias element. 

m e r  new ead c a p  

It i s  l i k e l y  that, i f  they were 

KER inner a d  outer tubular Zircaloy-2 clad aat.eriaJ. received from FPD 
has been exanined. Some z i rconi -m hydride phase 'ms observe9 metailo- 
graphically iri $he zirconium cladding of b G t b  s izes  ic the? inner a d  
outer claddingo 
2GC ppm. 

Eythogen content is estimated t o  vary from 75 t o  
The hydride i s  preferer, t ial ly located i n  the cuter oIie-tCird 

of the cladding whet present 
t r a t iocs  hydride is ahserved 

i n  smailer quantit ies.  A$ higher coxen- 
thoughout the e r t l r e  c lad i i ix  t t ickt iesE.  

I 2 4  i s 3 s . t  
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Caponen? Fa3zicaticn. Three s ta inless  s t ee l  c lad u r a n i m b i l l e t s  were 
extruded €or FPD t o  deternine the f eas ib i l i t y  of coextruding s ta inless  
clad Tzanium eleaects. These b i l l e t s  were canned i n  copper and just 
g r io r  t o  extnision were preheated t o  640 C .  Tlie s ta inless  ciadding 
broke apart i a t o  approximately one inch long rings around +,he uranium 
core Auzirsg ex tmic lc  an2 require6 25 percerit increase ir. e x t r u i m  
fcrce over a sixiiar Zircdioy-2 clad b i l l e t .  

SW-eer. Zircdoy-2 clad aranium b i l l e t s ,  canned i n  copper -vith part of 
the copper C ~ L S  being outgassed, were extnided f;r FPD. These b i l l e t s  
were f o r  the purpose of determinicg the e f fec t  of cop2er mtgsssing on 
%fie Zircaloy-2 t o  wanium boad integri ty .  
sealed ic the Zircaloy-2 jackets. 

The uraaiun: cores are  not 

S e c t i m s  of KER s ize  outer tube elements with brazed end caps produced 
by Nuclear Metals, Inc . ,  have been studied t o  observe the e f fec t  of the 
brraze cycle oa the -caniiun-Zircaloy bond and t o  deternine the'heat 
treatment required f o r  sa3isfactory grain s ize  ir, the ura.ni*m. 
sections h a v i q  a 3-3/4 and 6-1/4 minute braze cycle were given one, two, 
and three beta  heat treatments c o ~ s i r t i n g  of salt bath heating t o  730 C 
f o r  five mimtes, quenching t o  600 C sait ,  holding f o r  f ive  minutes and 
a i r  cooling. 
thickness of 0.0005 inch f o r  the 6-1/4 minute cycle aod O.OO& inch of 
the 3-3/4 minute cycle. 
treatment i s  approximately 0.0002 inch. 
ex);ends t o  1-1/4 - 1-1/2 inches below the cap urmium interface.  
beta  treatnent appeared sat isfactory f o r  refining the large grain 
urani.m s f x c t u x  produced by brazing. 
both sections between the cap and uranium, extending the fu l l  width of 
the cap, 

En6 

kasurements of the bond zone width indicated a maximum 

The normal bond zone width a f t e r  bets heat 
The zoEe affected by brazing 

One 

Unbonded areas were found i n  

Expanding t e s t s  were made on KER s ize  coextruded inner tubes. 
tu5es were expanded by plug drawing from 0.498 i m h  ID t o  0.526 inch ID 
ir, 0.005 i m h  steps.  
60G C f o r  f ive  minutes, air  cool) and sized, the other tube was ex- 
panded i n  the  as-extruded condition. During the secord sizing st.ep 
the as-extruded tube cracked longitudinally f o r  one inch from the e x i t  
end. %e cracked end was cropped, and the next three steps gave the 
sdme r e s -d t .  The as-extruded tube s p l i t  longitudinally fu l l  length on 
the seventh (0.535 inch die) step.  The heat t r e a t e i  piece showed no 
v is ib le  macro cracking during expansion 50 0.536 ioch ID (0.540 inch 
d i e ) .  
as-extruded material was more res i s tan t  t o  cracking; however, it i s  
expected on the basis of extrusion orientatiori and sizing nethods. 

The 

One tube was heat. t reated (733 C f o r  10 minutes, 

This behavior i s  contrary t o  tha t  observed i n  rod sizing where 

Clos-=e and Joining. 
af Zircaloy-2 clad KER outer tube stock by acid machining which con- 
s i s t ed  of ro l l ing  the tubes while submerged i n  5 - M HCi. 
&pth of removal of 0.150" & 0.005" was selected. 
t en  elements, based on an average of four measurements from each end, 
varied fro= 0.146 i m h  t o  0.156 inch w i t h  85 percent of the ends l y i c g  

U r a n i u m  w a s  removed simultanecusly from both ends 

AE average 
Actual depths f o r  the 
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within 2 0.003 inch of the desired value. Variations 3e twea  ends of 
individual pieces was normnal v i t h  the average l e s s  than 2 0.002 iECk 
f o r  all pieces except me which varied 2 0.004 inch. The Upariim Gurface 
had a l i gh t ,  crinkly appearace witk a gentle upward slope C,mard.s t,he I D  
w a l l  estimated t o  be OE the order of C.005 h c h .  
e f fec t  was l e s s  than kad bee= obeepved i n  the past  v i t t  
radius of curvatuze of appzoximately 0.W3 iT;cho 
s i x  t o  seven mils removed per Il;inute wit% relaxively fresh acid, decreas- 
ing t o  four t o  f ive mils per minute tis t c e  aci3 depleted. 
are  based on an ac id  temperatwe of 45 t c  55 C ,  and witin speeds cf roTa- 
t i on  G f  20 t o  30 xpu. 
uranium. 

The cmcave rcenise-is 

EXch ra tes  varied frm 
est.ha*ed 

These rat.es 

The stock material we-lvan mat t reated ingot 

Equipment t o  be used f o r  hot heading KEIi outer tubes i s  presently b e i q  
s e t  up i n  the 400-ton press,  previously used f o r  hot press wcrk. 
50-ton draw press proved t c  be too s m a l l  t o  hot Iread the la rger  t u b d a r  
elements. 

The 

This equipment. will be capabie of heading 20-inch 10% elements. 

Equipment is  presently being fabricated t o  hot head NPR inner tufies, 
which w i l l  head 20-inch lengths and w i l l  a l s o  require use of the 400-ton 
press. 

A projection welded end closure is being developed f o r  tubular fue l  
elements. 
concentric ring projections. !the tooling design was charqed i n  the 
past  month t o  permit successful gripping of the  coextruded elements, 
a f t e r  which a production test  l o t  of KER inner s ize  elements has beec 
projection welded. 
welded almost f u l l y  bonded end and the very high ra te  of production 
possible. 
of 500 per haw.  

This u t i l i z e s  hot headed tubes and a cap having a ser ies  of 

Among the advantages of t h i s  prccess are  the double 

Similar type wklds in i&mtry are  made at rates i n  excess 

Work has continued on the vacuum braze closure of KEZ outer tubes by 
means of a 95 w/o zirconium - 5 w/o beryllium eutect ic  braze a l l o y .  
Although the braze alloy can be melted and formed i n t c  a smooth surfaze 
within 15 seconb,  the braze does not wet t i e  uranim. A minimum time 
of two minutes a t  a temperature of 1050 C is required t o  cauee bondizlg 
t o  the  uranium. The s i ze  of the braze al loy par t ic les  is @portant i n  
reducing the melting time. 
+35 mesh (0.045 t o  0.016 inch d i a t e z )  which meits i n  30 seconds. 
l ayer  of -35 mesh (less than 0.016 inch diameter) alloy placed betweel; 
the  Zircaloy cag and the uranium, with a layer  cf -14, +35 msh material 
on top of the cap, produces more consistvent bonding and eliminates the 
requirement f o r  a helium overpressure a f t e r  t he  braze is  &+,en. TLe 
present cycle consists of the following: 
Al(N03)3 r inse,  one minute; load with braze al loy,  one minute; inserc 
into vacuum chamber and p q  down, 2-1/2 minutes; m e l t  braze, one-hdf 
minute; hold f o r  diffusion, two minutes; and cool f ive  minutes. 
mately f ive  grams of braze a re  required f o r  each mlt ,  of which b 1 / 2  
gr8.E are  -14, '35 mesh (0.045 t o  0.016 itch diameter) and one-half 
gram i s  -35 mesh (less thari 0.016 inch a i e t e r ) .  Preparation of the 

The optimum par t ic le  s ize  appears t c  be -14, 
A 

f h a l  etch., one m u t e ;  H N O y  

Approx- 

1124 I S k  I 
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e-i:..ccy,ic -:,.raz% a l h y  i s  < i f f i c a t  becwae of th? extreze Sarp>ess cf t k  
a3-2y. rhe gcss ik i l i sy  sf a Fealth tazaA: 
p 5 i t . i  3'1, 

laz 'cJr h.lir;+ jtizts c u A  FJe =de 02 Zircaloy wifk ease. 

:ix r;esi. fr~r exact COX- 
T L ~  t raze  allsy sham yhmonerial wett.ir-g 331 Zirciiloy Eitjk~: 

g i i~ . i  - F-. u=- - 7 S y ~ ! d i ~ s c  s e c c ~ ~ d  &l i 'k ra%r  f a i > z e  sf a ZircG9-y c b . 3  
cc;ext,r;;le.i cli;zte- zlemezt l;as beer carried out ir, th; ETR 3x3 i = G F =  
E i s  %est. reyrescnts ?.le firs+ time tha t  axA eleErA+. Lag Sseer. ckarge3 ir;-t..o 
a rcsztor .r irzsdia+,ed t.s goal exposxre 
i l z x  ar-3th.e: reactzr arid 5di-zerately f a i l e6  w-der f u l l  pmez ~5 hi&. 
z o s i a z t  t;eqerat.ur-c zo rd i t ims ,  The elenient.: wi t .k  a F r i c r  expoatire sf 
2-0 W j T ,  w a s  cpersrfed ir +,t;.e loop f o r  three days, caused 50 f a i l ,  m d  
operate2 i n  the 3efected cor-iiitior, f o r  ~ I L  ad2itima.l fift.een k o u r s 4  %ry 
l i t , t l e  act . i-dty was released fron; tte elemer,t 
period +he res.c+;r vas cycled from rull t c  107 power t h e e  f ines ,  aril the 
p ~ e r  %t.pzt2 of the element vas deliberately increase< t.0 cause beta 
phase oreration. 
spkerical psckct of cxide, perhaps s ix ty  mils i n  diameter, w-der the 
aefect.. . 
vere , = e m  at the center of the rod. The centra3 macrocracks may well 
have xcl j r red as a r e sd - t  of beta phase operatior,. 
twc i?izec.tio=lal rupt.ure t-ests are i n  c o q l e t e  agreewnt. and shcw that  
the i s h c t i c n  period in-react.or require5 t o  b l i s t e r  acd crack the 
Zircz~lcy-2 claddir4 i s  i n  excess of f i f t een  hours, as coapared t o  9 $Le- 
th i rd  t r l  one h9u.r induction period i n  ex-reaczsr autoclaves or  ~ O O F E .  
This grcss differelice i n  iniiuctioL period probably arises became tke 
9xidc f c m 2  iri-reac%or i s  generating heat,  tcm tending t o  conpact. the 
sxidc 
of %he &earn wkicfi s m  gain access tc the =tal surfece. 
are i n  Wreener:t i n  in5icating tha t  the pmtotyye NPR instrwne=lt,s iE -  
s t . d i e d  on tke loop are  m r e  ser,.sitive thaz was o r ig i r a l lg  Selieved ar.2 
m y  well be caFable of detecting a f a i lu re  i n  the NFR durir;g the in i t . i a l  
irzduct.ix. period. 

iiisckarged,j subsequ5ntly charge5 

Dnir,g the f i f teez-kow 

SubeeqLent sectioning of the defected rod r e ~ ~ C L . e d  a 

The uranium around the Dxide pcck5.t was c rackd  a d  macrocracks 

'R ip  resui ts  cf 'Lfis 

il;crea.se i t s  prot.ectivr3 nature ascld decrease the chemical ac t iv i ty  
Eoth experimr;,ts 

Rea?rc;-. SweLicg experime?2i;s of Zircaloy clad lxradum fuel rcds with 
: e l e c ~ d  wanirvn t e q e r a t , u e s ,  cladding th i ckess , ?  a d  e q c s w e s  are 
beir;g ca-dwte3 
ari3 Li-lG: aFe preseii51y b e i q  i r radiated i n  the Mm(. E x p w n e s  and 
merage center x r a ~ i m  texperatuxes of these capsdes  are, respectiEEly, 
i?OC, 1500, 1730, 22W MUD/?, end 70C, 275, 3i0, 335 C 2  
as Zigh 8s 53cO WD/T have beel;. es+,a??lished for  t&se caped.es. TVJG 
&-<itimaL caps-JJ-es tc compare t ae  swellicg character is t ics  cf izgoz 

airigol: uranium ha= beer; shipped tc the MllR f:r i r r a d i a t i m .  
zix remaining sgeil ing capsules iri D Reactor were discharged at  the en3 
of Jmuaq with 2103 W / T  exposure Examina+,ior- of the Hsnfmi 
sweliird caps;rl?s w i l i  begir, ir; March. 

Four swelling capsules, GEH-1L-97, 14-101, lh-i-03 

Goal e - q s s x e s  

DE 

h r k g  cxcl ic  temperature operation, pdycrJ%tall ir te Emim develcps 
microstress d i s t r iba t iocs  diie t o  %he azlisotrzpic thermal eaars ioc.  of 
the u2ranium crys ta l s ,  Cyclic temperature, const.ant. s t ress ,  creep t e s t s  
are being cor,ducteZ ta determine the effec+, cf these micrcrstress 



dist r ibut ions on nacroscopic creep ra tes .  
cycled betweec 153 C and 465 C, one cycle a day: and at a load of 
2000 ps i .  
gible, s t r a i n  ra tes ,  but a f t e r  nine tempra tme cycles tkie s t r a i n  was 
-9.6 percent. The tetifing 
apparatus f o r  adapting the standard c-wep machines f o r  these t e s t e  xar 
modified f o r  eas ie r  reloading of specimens. 
f o r  tes t ing .  

The f i r s t  creep t e s t  was 

Under steady temperature operatim, t h i s  lcad gives negli- 

No r e c k b g  was cbaerved o r  the samplo. 

The next sample i s  ready 

Arbitrary standards f o r  the metallographic ra t ing of coextnded bcnik 
have been issued by FFD. Some icitial defect t e s t s  have bees made of 
bonds with different. ra t iags  t o  r e l a t e  the standar- to t h e  service 
o r  performance requiremerits of the bonC?. Bonds of n m r i c a l  ra t ing 8 
(good p lus)  perform well i n  defect tes t ing;  bonds of rumerd rat ing 1 
(very poor) perform poorly i n  d i rec t  t es t ing .  
rafings is in progress. 

Testing of other bocd 

A notch fracture  test has been. macle ic the Radiometallurm f a c i l i t y  orA 
a wafer of i r radiated (2250 WD/T) coextrud5d fue l  rds .  m e  t e s t  in- 
dicated tha t  the clad fue l  bond was of hi& strength because separat im 
a t  the  clad fue l  interface did not occur. This behavior i s  i n  marked 
contrast with the  behavior &served at the s i t e  of an in-reactor 
f a i lu re  on the same i r radiated rod. Failure behavior indicated that 
the  clad fue l  bond strength haii deteriorated as the clad w a s  readily 
sypar6ted from the fue l  by the forces of the accumulated fuel corrcraior 
products. 
t e s t ing  of the i r radiated wafer compares with the behavior cf kigh 
bond strength unirradiated wafers and not. with tLe behavior of loutkr 
bocd s+,rength unirradiated wafers. Hzwever, differences ir, the  mcL- 
anical properties betweeri i r radiated aad unirradiate3 urmiurn may in- 
validate d i rec t  conparisor; of notch f r a c t c e  t e s t s  01 i r rad ia te5  &rid 
unirradiated coextruded fue l  material. 

The behavior at  the c l a i  fue l  bonO duririg notch fracture  

Tests nade ex-reactor show t h a t  severe scratching of tkie Zircaloy-2 
process tube w i l l  occur when f u l l  size3 NPR fue l  e1emer;ts xiti 
Zircaloy-2 supports are  charged i n  them. 
metal ana eventual t h iming  of the prccess tube a f t e r  a number of 
charge-discharge operations, these scra5ches may lead t o  local ize1 
corrosion o r  ac t  as regime of styess concentratioL. 
against autoclaved Zircaloy-2 p la tes  have been made using varioas 
metals that might serve as the beariag surface of the fue l  e lemnt  
support. Two steels, one a low Cr-I& a l l o y  s t e e l  and the other a 
0.8 percent C t oo l  steel, showed excellerAt wear character is t ics ,  and 
scratched.the autoclaved Zi rca lo j  p la tes  0d.y a f t e r  weariw f o r  dis-  
tances of 60 t o  190 feet. 
surface defects on the  Zircaloy. 
that had an oxidized surface frm autoclaving i n  300 C water did not 
scratch the Zircaloy p l a t e  a f t e r  wearing fo r  a distance of 180 fee t .  
The one-half inch diameter metal samples used i n  the tests were 
pushed against the Zircaloy with a force of 27 pounds. 
from the eleven x ~ t a l s  m d  alloys tes ted i n  th i s  ser ies  are that  a 

In addition t o  the loss of 

Wear tesze 

me scratches start where there are bad 
One sanrple of the lar a l l o y  s t e e l  

Indications 

I24 I 9 4 3  
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tough material gives the best performance as the bearing surface for the 
fuel element support. 
selection of bearing surface materials may then be possible. Therefore, 
another series of metals with high impact strengths will be tested to 
verify this correlation of toughness and wear performance. 

If this relation can be verified, a much larger 

The in-reactor test, in which 15 Zircaloy-2 capsules simulating fuel 
element jackets were tested, was discharded. 
ation will determine fracture strain in the seven capsules that burst 
and the amount of creep under constant intern& pressure in the eight 
remaining unburst capsules. 

Ferro-aluminum alloy billets were successfully ejctruded with the Dynapak. 
Cast billets, 7 w/o Al - 5 w/o Cr - 3 w/o Nb - 0.5 w/o Z r  - remainder Fe, 
were extruded into 5/8-inch diameter by 14-inch long rods at a reduction 
ratio of 1O:l at 1200 C. The high resistance to oxidation of this alloy 
was apparent when it was compared with AlSi 347 stainless steel extruded 
under the same conditions. 

Post-irradiation examin- 

A coextruded Zircaloy-2 clad uranium tube 1.45 OD by 0.625 inch ID and 
five inches long was made with the Dynapak at a 2:l reduction ratio. 
As expected, the outer jacket was not bonded at this reduction ratio. 
The effects of higher reduction ratios will be investigated. 

Design Analyses and Computations. 
basis for end closure design, analytic solutions are being established 
for determining the mechanical, thermal, and hydraulic conditions en- 
countered in the end closure region of a fuel element. Numerical eval- 
uation of a mthod for determining the temperature at the center of the 
end cap in tubular or plate type elements with bonded end closures has 
beeo started. 
thickness ratios of two and one are completed. 
ratio is being evaluated. 
to tube thickness ratios is strong enough to use a one term approximation. 
Temperature on the surfaces m e  high enough in the end cap thiclmess to 
tube thickness ratio of one to cause a surface temperature limit to be 
reached under certain proposed operating conditions for the NPR. 
bonded end caps should definitely cause operational limits on surface 
temperature. 

In order to establish a rational 

Evaluation of cases with end cap to fuel plate or tube 
The case of the one-fifth 

Convergence of the series for thicker end caps 

Thinner 

Facilities and Equipment. A stress analysis considering the creep 
deformation of the NPR process tube under combined pressure and lateral 
loadings is being made. 
and the numerical calculations are carried t o  the stage of determining 
a moment - curvature relation. An iteration procedure is used to fiod 
final deflection since the effect of the axial thrust on the moments is 
considered. 
hence, only one numerical case is considered. 

A numerical method of analysis was developed 

No attempt was made to program the method of solution; 
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2. REACTOR PROGRAM . 

Coolant System De vel apmerit 

Alu2llinm-i Corrosior, ir, Process Wa-5er 
grade cickei  plated fue l  e;emi;ts a t  80, 120, w-6 165 C i s  contiming. 
kspec t ion  a t  eight weeks of expssure slime5 c-x%;.emeiy gooC corrxior,  
resistance.  
b r i t t l e  and had flaked off of several eleaents exposirg the brigkit, s t in7  
cickel  p la te .  

Corrosion of Z i rcdoy by T c c o  4306 B.  
the single pass mcckup t-ukes f c  f m r  maiths a t  113 C were c l e m e l  2n 
Turco L306 B. 
i n  a th.ree oz/gal  soIiit.iori, result ing ic corrosion pelz5traTions cf 
0.15 m i l  and 0.25 xil, respectively. These penetrat.ions vere approxi- 
mately the same as obtained w i t h  unexposed coupons indica5ir.g tha t  tne 
films cn the coupons provided essent ia l ly  no p ro tec t im  agair-st, c c r 3 -  
sion by the "WCG 4306 B solutioz.  

k t - o f  -:eacfor tes t ing  of reactDr 

m e  scale or- the pieces is t3e iS5" test vas smewkat; 

Cou>ons of Zircalcy-2 exposed i n  

The c c - ~ p o ~ s  were cleaned f o r  15 nicutes a t  20 C ml. 33 C 

-KER OperatioI;. 
fue l  element i n  ICE3 Loop 1 on FeSruaq 7 produced a characterist ic chaix 
of warnings, including: 
scrammed the reactor) ,  (b) strong s m a t h e t i c  responses in. +,he moritors 
of the other three KER Loops, and ( c )  hign radiatlon levels  a t  the rear 
nozzle and a t  other points i n  the loop. 
rupture, showing abnormally Ligk 1-131, t c t a l  I, Cs-137, and Np-239 ccn- 
centretions. 
longitudinal s p l i t ,  about j/b-inch lorig, i n  the cladding of ar, m t e r  rod 
i n  the c lus te r .  
deposits. 

Effect of Badiatior. on Dicnmmte. To tes% tbe beha-rim of dirhromaze 
wheri silbJected t o  reactor r d i a z i o n ,  a r;cmnd 100 ?pa of ammor,iiun di-  
chromte was added t o  the KER LOOF 4 system fn r  a 15-day t e s t "  
loop was operated with aluminum dummies a t  an average temperahre of 
155 C ,  provided by gamm neat ma 5y hea5 frm the graphite 
addition of bombs of (N€4)2 Cr2 

t ion  of the dichromte and +,he adsGrpfion CZ it or1 the loap s r f a c e s .  
Average cor,cectrations meas-ced 2urirG the test were: pH b.5p 80 ppm 
Cr207 , 11 ppm NE++, 124 ppm t o t a l  solids,  4 ppm 02; and 1.5  ppm Fe. 
The 02 and Fe are  very much bi@er ti;= i s  t y E i c d  i n  KER at pE 4.5. 

Corrosion E v d u a t i m  of Eisulfa%e Decontaxiaatine; Agerits. 
ing of 5econtaminants i s  p r o c e e h r l  iz CEP-&. 3xir;g t a e  past moth,  
the loop completed three cycles Of a t e s t  using H2@-HCO; sclutioL, 
alkaline permasgarlate, and Wyandotte-112 (a sodium t i s u l f a t e  c leaniw 
compomd). 
along the heat-affected zone OG caKbon s t ee l  cf a carbon s t ee l  %G 
s ta in less  s t e e l  weld. 

A rupture of a 7 - r O d  Zlrcaloy coextrusion clad uranium 

(a )  a high delayed ne-utror ac t iv i ty  (which 

Water a m l y s e s  mnfi-rrrie5 %he 

Examination of the r u F t E e  i n  the water basin revealed a 

The fzel surfaces appeared c l e a  an2 f ree  cf c r u 6  

m e  

Frequeris 
was required t o  maintaip concemra- 

t ion .  This is probably the res7s-t 7 of botlr. ra2iatioc-induced decomposi- 

Cyclic. t e s t -  

Serious p i t t i r g  a t tack on corrosion coupons vas o b s e m d  

The H z O ~ - C ~ ~ - H C O ~  solution, a non-lukricating 

t e I2Ii I 9 4 5  
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solution to graphitar, caused overheating of the shaft bearing journals 
of the Chempump rotor. ?he loop will be out of service until the Chem- 
pump can be repaired. 

Oxygen Scavenging Studies. 
obtain preliminary results on the feasibility of naing activated carbon 

A laboratory-scale system was constructed to 

to catalyze the aqueous hydrazine-dissolved oqgen reaction. 
were run and excellent scavenging was obtained. 
9 gpm/ft' of oxygen-saturated, filtered water were used. 
tures investigated were 39 F and 62 F. 
initial oxygen was removed. 
ranged from 2 to 2.3. 

Single Pass Decontamination. 
facility during the past month: 

Three tests 
Flow rates up to 

m e  tempera- 

Hydrazine to oxygen ratios in the influent 
In each test at least 95$ of the 

Six tests were run in the 242-B single pass 

1. 

2. 

3.  

4. 

5 .  

6. 

1& !hrc0-4518 at eight gpm gave a decontamination factor 
of 63 on a present reactor pigtail. 
was 38-65 C during this 24-minute test. 

10% citric acid at four gpm gave a D.F. of approximately 
two. 

The temperature range 

The temperature range in this test was 78-85 C. 

lo$ TUrco-b5X? at eight gpm gave a D.F. of 14.3 on an 
H Reactor pigtail. The temperature range was 65-70 C 
during this 24-minute test. 

2.5$ Turco-4518 at eight gpm gave a D.F. of 22. 
temperature range was 67-70 C during this 24-minute test. 

The 

l@ Turco-4512 gave a D.F. of 27 during a five-minute 
test with a section of a KER-1 mockup tube pigtail. 
The temperature was 70 C during this test. 

A cyclic process using 2.54 Turco-4512 and 2.5% ~urco-4518 
gave essentially complete decontamination of a section of 
a KER-1 mockup tube pigtail in 24 minutes. Three complete 
cycles were run at approximately 70 C. 

Slug Rupture Experiments. 
has been exposed in an out-of-reactor loop for 11 hours at 300 C with 

An outer tube of an NPR tube-in-tube element 

essentially-no rupturing. 
clearance between the pinhole defect and the process tube. 
seventh hour the 24-mil hole was "reopened" with a 25-mil drill. This 
element had a small pimple (about 1/16" diameter) after the first hour 
exposure and which never increased in size or appearance during the next 
ten hours of exposure. 
assenibled six tims during the test. 

The tube was purposely tested with a zero 
After the 

The element was taken apart, inspected, and re- 
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The measurements snow %ha% all of the graphites made with needle cokes 
(GL-10, GL-11, VC and K C )  exhibited expansior; iri the transverse directiori, 
while those from other cokes XCSF and TSGBF) contracted. 

Several high density graphites prepared by pressure forming and baking 
processes were included i n  t h i s  i r radiat ion.  Exceptionally large con- 
t r a c t i o m  were not.ed as follows: 

HANFORD IRRADIATIONS OF HIGH DENSITY GRAPHITES 
2500 MWDIAT a t  550 t o  600 C 

Apparent $ Length Change 
Graphire me Density Tsansverse Parallel 

N C - 1  (unimpregnated) 1.81 -0.085 -0.091 
NC-2  (impregnated) 1.90 -0.128 -0.120 
NC- 3 (unimpregnated) 1.83 -0 095 -0.092 
NC-5 (impregnated) 1.92 -0 087 -0,087 

These samples w i l l  be re-3rradi.ated t o  determine whether the high i n i t i a l  
contraction ra tes  continue a t  higher exposures. 

Flux Monitoring. 
neutror; flux spect=llm in  the  Y t e s t  hole a t  C Reactor were obtained from 
O m .  
siGn-type code, the GNU-11, which had been modified t o  include twenty 
grmps i n  the rar,ge 0.183 mevcto 10 EV. The r a t i o  of the f lux  above 
1 mev TO the flux abGV€ 5 mev, the reported N i  activation threshold, was  
ca3culatc.j. t o  be 21.2 compared t o  a value of 12.9 f o r  a Watt f i s s ion  
spectrum, a change by a fac tor  of 1.65. 
erahle mdif ica t ion  occurs i n  the f lux spectrum i n  the t e s t  posit ion 
exrr  i n  the region above 1 mev. 

Preliminary resu l t s  from calculations of the fast 

The calculations were performed using a thirty-two group, diffu- 

"hue, it apFears t ha t  coneid- 

Similar calc-c&at.ions are  being performed for  the K Reactor l a t t i c e  md 
the N P R  l a t t i c e ,  arid the r e su i t s  w i l l  be used i n  an e f fo r t  t o  correlate 
damage ra tes  iri the  two reactors.  

Ther?r;al H w a i a i c s  Studies 

Hydraulic SEudies. 
examined in the hflraulics laboratory as par t  of the f e a s i b i l i t y  study 
f o r  iricreased flow ra tes  i n  the BDF type reactors by use of la rger  rear  
hydraulic f i t t i n g s ,  
ixig the existing header f i t t i n g s  (Parker f i t t i n g )  and using la rger  J-type 
corinectm-O. 
be increased up t o  15  percect abcve presant r a t e s .  'he maximum flow ra te  
corresponds t o  tha t  a t ta inable  by using a complete K Reactor type rear  
assembly Gn a BDF' tube. 
ori an assunpior, of constant f ront  header pressure; since reactor hy- 
d r a u l i c  supply ci~cves probably show a decrease i n  front header pressure 
with flow increase, the mtal reactor flow increase would be l e s s  than 

Fourteen different combinations of rear  f i t t i n g s  were 

k s t  of the  fourteeo cases examined consisted of rem- 

!he .data indicated tha t  normal single tube flow ra tes  could 

Attainment of such flow ra t e  increases i s  based 
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the  single tube analysis would indicate.. hkchanical problems may a l s o  
l i m i t  the use of the largest  reamed fittings which were tes ted (0.650" 
ID header f i t t i n g ) .  The results were reported i n  HW-63756 1. 

Heat Transfer Ekperiments Pertaining t o  Present Production Reactors. 
Three se t s  of experimerrtal data  concerning thermal hydraulic character- 
i s t i c s  of BDF type reactor process tubes under various conditions were 
completed. These data, obtained from the f u l l  scale e l ec t r i ca l ly  heated 
l o w  pressure heat t ransfer  apparatus, were as follows : 

1. Steady s t a t e  hydraulic demand curves f o r  enlarged rear  
f i t t i n g  at  standard rear  header pressure. 

2. Similar data with the same test section at  rear  header 
pressures of 150 psig.  

3. Steady s t a t e  hydraulic demand curves a t  very low tube 
powers with standard rear  f i t t i n g s .  

For data se+, No. 1, flow i n s t a b i l i t y  would not occur due t o  plugging f o r  
tube powers l e s s  than about 1100 KW i f  the tube were supplied with flow 
from a f ront  header at a pressure of 550 ps i .  
upstream plugging by a high t r i p  would not be realized with tube powers 
l e s s  than ~ O G  KW, with i n i t i a l  Panelli t  pressures equal t o  180 ps i .  

Double protection f o r  

For data s e t  No. 2, the hydraulic demand curves align with similar curves 
fo r  low rear header pressures i n  the boiling region. This i s  significant 
i n  tha t  studies of hydraulic s t a b i l i t y  f o r  reactor operation at high rear  
header pressures can be conducted with existing data.  

For data se t  No. 3, the hydraulic demand curves obtained f o r  tabe powers 
of 50, 100, 200, and 300 KN were carried t o  flows suf f ic ien t ly  s m a l l  
t h a t  the pressure drop had reached a maximum and was decreasing with 
decreasing f low* This fac tor  makes t h i s  data  of par t icular  value i n  
analysis of shutdown cooling conditions. 

Glass Heat Transfer Tes t  Section. The t e s t  section using an e l ec t r i ca l ly  
heated rod i n  a glass tube with annular cooling w a s  modified. 
couples in the  thermocouple p l a t e  at the  out le t  of the glass sectiori were 
modified t o  obtain an averaging of the radial water temperature gradient 
across the annulus. 
the nine thermocouples located around the annulus. 
cated that the l a t e r a l  positioning of the glass tube with respect t o  the 
heater rod was more of a problem than a t  f i r s t  realized. 
table  is  being modified t o  correct t h i s  s i tuat ion.  

!&e thermo- 

'h i s  w a s  done by soldering a copper f i n  t o  each of 
A short run indi- 

?he positioEing 

Laboratory Equipnent. 
mained shut down f o r  modifications t o  allow greater flaw and heat trans- 
f e r  ra tes  as provided by Project CGH-834. 
par t s  of the jab were nearly finished and the f i rs t  of two additional 
preheaters was ins ta l led .  

The high pressure heat t ransfer  apparatus re- 

The piping and instrument 

Progress was generally on schedule and 
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operation of the apparatus was s t i l l  planned f o r  the second week i n  
March 1960. I 

Design was completed for a short test  section t o  be inetalaed i n  a 
horizontal posit ion i n  the high pressure heat t ransfer  apparatus t o  
allow boiling b m o u t  experiments applicable t o  NPR cor;ditions. 
I n i t i a l  experiments were scheduled f o r  t h i s  t e s t  section shortly a f t e r  
s tar tup of the apparatus following completion of the secmd phase of 
Project CGH-834 

Cmnirlerakle d i f f i cu l ty  has been encountered i n  recording thermocouple 
readirzgs from e l ec t r i ca l ly  heated t e s t  sections whet usirig the new 
silicor- r e c t i f i e r s  as a heat generating source. 
on the d-c output of the r e c t i f i e r s  induces an undesirable current i n  
the thermocouples used t o  measure surface temperature io the heat. 
t r a n f e r  t e s t  sections. Suitable f i l t e r s  f o r  the recording instruments 
were devehped thas  would f i l t e r  out the a-c components of tne t h e m -  
cocplc signals without greatly affecting the response time of the 
instmments . 

The a-c r ipple  imposed 

Shzelding Studies 

Neutron and G a ~ u n a  At-tenuazion. 
t e s t  slabs were removed fromthe oven, where %hey were baked at 320 C, 
a d  placed i n  the shield f a c i l i t y  f o r  i r radiat ion.  The data indicated 
there was a 7 q l  lb / f t3  water loss  a f t e r  the concrete was baked a t  100 C 
arid 8,1 lb/frJ a f t e r  the 320 C bake. This leaves a t o t a l  of 6.4 1b/ft3 
of water retainez i n  the concrete a f t e r  the 320 C bake. 

The l igh te r  irofi-serpentine concrete (210 l b / f t 3 )  t e s t  slabs were re- 
moved from the shield f a c i l i t y  aad placed i n  the oven where they w i l l  
be baked at  320 C .  
zhis  w i l l  complete the  tes t ing  of t h i s  concrete i n  the "as-cured" COG- 
ditiaa 

The iron-serpentine concrete (265 l b / f t3 )  

After the f o i l s  have been counted md analyzed, 

Arc. i x e r i x i  report on the resu l t s  of the boron-steel the& shield t e s t  
has been issued as HW-63981, I'm Design Test MI-1037, Borofi Steel  
Thermal Shield Test." 
irxh p la te  of boron-loaded mild s t ee l  (appmximately 1 boron by 
weight) has been studied experimentally using the 36" Shield Test 
Fac i l i ty .  
and 4 - 5  fo r  thermal and resocance ceutrons respectively. 

In t h i s  t e s t  the neutrori attenuation of a one- 

MzasureEtts t o  date indicate attenuatiori factors  of 225 

fkgome National Laboratory has agreed t c  assemble the Perlow Neutron 
Rcocil Covrter with the exception of the t w c  councer wires. 
from H a n f b A  w i l l  irstall the w i r e s  m d  check the assembly. 
of the f i n a l  nine ior, chambers f o r  the C Reactor shielding work is  
complete. 

An engineer 
Fabrication 
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B. WEAPONS - 3000 ~RQGRAM 
Research and deveiopmect i n  the f i e l d  of plutoniun metallurgy corititLe3 i n  
support cf the Ha13or-d 234-5 Building Opemt ixs  azid weapons ievd.cFxec+ 
prqyams of the Wivers i ty  of C a l i f c z i a  Lawrence Radiatios La?ma?x-)- 
( a c  jeet  WhisLey) a 

via distributiozi l i s t s  appropriate t c  veapone devebpxn t  workc 
Det.ailE of these ac t iv i t i e s  are r e p r t e d  separa:.elv 

C, REACTOR DEVELOPMENT - 400G PROGRAM 

1. 

I 2 U  I q 

PLU!I'ONI?J?4 RECYCLE PROGRAM 

Basic Stu%es. Studies have cmtinued on the therm3 expamior. of' plu- 
tmim dioxide i n  m e f fo r t  +uo ,determine the cause f o r  the disccr,til;xfy 
which exisfs OE a p l c t  of A L/L versus temperature. The d i eco~ t imi f ; /  
has been cocsistently o3ser;red Se+;ween 600-700 C an cu1z.e~ f r m  s a t q l e ~  
rm i n  .mcu.o, while a specimen run in one atmosphere cf helium sh.me3 
no deviations from lineazrity up 50 1000 C.  beer- 
cycied three times i n  a V B C Y ~  of N-+ m % was sbtJec%cd t.c: x--a:,- 
diff ract ion axialyses. 
parameter of 5.396 t C.002 A iruiicating pipe p1ut.orii.a rlioxih. F,:. 
evidence of a second phase was fzinii? 
x-ray work sho1ll.l itetect a secon.3 pkase i f  Freser;t is a qiaLt,iC.y ~LNF&.CLC 

thw lo$. A ?lack rirg vas fznzd orL tkke di la5omter  chmber. a-E.::j.t f ' c c z  
icches abcve the s a q l e  md mi@% p s s i b l y  be the conleusate of a -cia- 
t i l e  oxide. This effec* Lae beer observed 3ef"cre wi%k C O F F ~ ~ .  It wL< 
seem unlikely t t a t  a c o q c m 2  x i t k  a melti tg point near 2303 C WQL: -LE 
vola t i le  a t  such low t.enperatcea. 
presently beicg i rvest igated by high temperature x-ray d i f f r a c t i m  e 

More determiratiorra have been ma.de ozi tke U@-FJO~ l iqvidusP srr,d all 
the experimental data s u p p r t  a coEtiruous liquidus cu-ve betwee- ?,?E 
two c~qcnu;ds e E e  phase clihgran: f o r  t h i s  syst.em has been calcuiatei  
usizg the l a w s  of iaea l  s o h t i o n s  a d  BT, approximat,ion f o r  the mlal 
entrcpy cf fUsior. 
ari-f gao5 agreement between the theoret ical  and ex-perimctai i iqui3iS 
c u r - ~ o  was $ound. 
at 2400 c (u@-90 PUO&. 
sistently seen a t  high +.eqeraturee an&, as reported, i s  m r e  severs 
f o r  U@ at melting +,liar f o r  he. 
Tagor p r e s s u e  of 'J@ at i t s  m e l t . i q  p.3,int is  abmt eight- times greater 
thaz t h a t  of Puo;! at i ts  naelt.izg pc i s t .  
cf h W 9  the vapor pressure r,f Ar& is scre 2802 t i m e  greater thax 
that of ?3C& at t h i s  +,emperatuse. 

A specimen whicki 

The :ace cer i tesd cu>ic pkaae fo-dzd had a l a t t i c e  

'ke  6iffractmet.e- use.3 ir 

The cause f o r  ths  disc,mt.iciilty is 

- 

!Be tkeoret ical  diagrani i s  of the siaple Cu-NI type:  

The mastimum devistior, w a s  b b ~ a t  5G C which ~ c c ~ x r e - 3  
The dendrit ic gro-hh effacr; i s  still COIZ- 

M r a p o l s t e d  dat.a indicate that t3r- 

Hawever, at  the meltir_g hziat. 

The thermal conductivity apparatus has beez campleted and i s  'being 
calibrated.  
materials coctaining plucVoci*.m w i U  take place i n  a vacum by +he 
coqara t ive  =%hod. 

Conductivity Iw&suzementvs t o  pcssibly 1000 C 02 ceramic 

Type k3O stainless  s t ee l ,  which has kea, calibrate:' 

5 1  
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by the USBS, is  used as a reference material. Ini t ia l  experirnente w i l l  
be directed toward obtaicing instrumental constants, thermal equilibrium 
over all temperatures, and an estimate of the accuracy which may be ob- 
tained from the apparatus. 

Sintered pe l l e t s  of U%, UO2-25, 40, a d  75 Pu02, a d  pure Pu02 were 
heated i n  saturated steam a t  350 C - 2500 ps i  fo r  24 hours t o  determine 
the exterh of attack as a function of canposition. 
made -- one on a ser ies  of high density pe l le t s  (1500 C - 8-hour s in t e r )  
and one on a s e t  of low density pieces (1100 C - 8-hour s in t e r ) .  
cases the pieces looked sound a f t e r  autoclaving, and no evidecces of 
heavy aftack o r  disintegration were evident. 
gained wejght. with increasing pU@ content, except fo r  pure Ri@ which 
was 0.127 gmlighter  a f t e r  autoclaving. 
gained weight; however, i n  t h i s  t e s t  both the UO2-75 pU% and the pure 
pU02 lost weight. during autoclaving. 
a f t e r  the contaminated autoclave again becomes available. 

Two runs have been 

I n  both 

The high decsity pieces 

The low density pieces a l s o  

These studies w i l l  be continued 

A ser ies  of carbides of both Pu and W have beer: made by heating the res- 
Fective oxides w i t h  graphite t o  1800 C i n  vacuum. The result ing pe l le t s  
have been repressed, using a paraffin benzene binder, a t  37.5 t s i .  
These pellezs have been resintered a t  1900 C f o r  two t c  s i x  horns. 
resul t ing bodies have had f a i r  densi t ies  estimated a t  80-96 from m e t a l -  
lographic s q l e s ,  but the t i m e  and temperature of s inter ing does not  
seem t o  be enough t o  achieve good homogeneity. Metallographic examin- 
a t i m  shows quite a b i t  of segregation; however, x+ray analysis shows 
almcst pure WC i n  the U& plus carbon samples. me l a t t i c e  spacirig of 
the sample made from 3% l e s s  carbon than The stoichiometric amount f c r  
UC shows a value of a. of 4.940 8 as compared t o  the reported W u e  of 
h.951 8. This reduced l a t t i c e  pa ra i i t e r  may be due t c  residual oxide 
ir- the system. 

The 

The plutonium carbide samples show strong l i n e s  of Pu2C3 on x-rsy 
ulalysis .  The a. of the sample of pU02 p l m  3$ less thm stcichio- 
metric ( fo r  A2C) carbon i s  8.129 8 as opposed t o  the r e p ~ ~ t e . 3  value 
of 8.130 8. This agreement i s  well withir, the limits of accuracy of 
the measmemen:. Two f a i r l y  prominect l ines  on the diffractoneter 
t race  were not indexed by the Pu2C3 s t n c t u r e .  
a su%oxi.le which was fomd ir, some of the other samples. 
graphs of t.hese samples show a prominent second phase which has cot 
been ident i f ied by etching techniques. 

These might a r i se  fron 
Riotolriicro- 

li, an attempt t o  get more homogeneous samples the =sintering w a s  t r i e d  
f o r  longer tirnes a t  maximum furnace temperature. 
f o r  the c o i l  as its insulation broke down and arcing resulted. The 
c o i l  was replaced, a rev crucible was  rammed, and the furnace i s  back 
i n  operation. I 

This prove4 too much 

The consister& producticn of the sesqui-carbide of plutonium while pro- 
ducing the mnocarbide of uranium under the same conditioris prompted ar; 
investigation in to  the r a t e  of the Rr02 plus carbon reactior:. The 

IPt I 9 5 2  
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reduction of pU02 by carbon was found t o  start (io the ribbon furnace) a7 
1700 C as determined by a sudden r i s e  i n  the system pressure. 
sistent production of Pu2C3 may be explained by a re la t ively hi& vapcr 
pressure of Pu% as compared t o  U@. 
cibles always show signs of condensed Pa@ on t h e i r  sides.  
iency in  PU due t o  such a vaporization would enmurage the formatior, zf 
w C 3  instead of P u C .  The vapor pressure of PuO2 w i l i  be determine5 a5 
these reaction temperatures t o  see i f  the formation of the mor;ocarbi& 
may not be promoted by a s l igh t ly  lower reaction temperat'ne. 
necessary t o  compensate fo r  the l o s s  of Azo2 by adding l e s s  carbon t c  
the s ta r t ing  mixture. 

This ccr- 

The top, cooler portions of cru- 
Any defic- 

It may be 

A preliminary value f o r  the melting point of Pu2C3 w a s  obtained. 
average of three determinations gave a value of a 0  C. 

E e  

Fuel Fabrication. 
inspecting tube qual i ty  is  continuing, and the r e l i a b i l i t y  of the stand- 
ards i s  being investigated. The tes t ing  of the f i rs t  100 rods indicates 
a high percentage have cladding defects.  A t o t a l  of 870 tubes are cur- 
ren t ly  i n  process, and v i r tua l ly  all of these have been swage sized and 
final gauged. After swaging and straightening, the inside diameter of 
the tubes were t reated with emery t o  remove b u r s  which created loadir,g 
d l f l i c u l t i e s .  F i r s t  end caps have been welded int.0 637 tubes with vir- 
t u a l l y  no re jec ts .  

The evaluation of ultrasonic tes t ing  techcAques f o r  

Four -hundred-ninety-six b i l l e t s  were cast  yielding 992 fue l  cores, and 
t h i s  completes requirements. The casting yield t o  date i s  as follows: 

Fuel Cores Percent Rejects Atkributed t o  Casting Process 

992 
108 - 
884 
12 

872 
69 

- 

100.0 
10.9 Rejected i n  development cf cornxior,- 

resistaxt allGy. 

Short b i l l e t s  re jec ts  -- or ly  one mi 
obtained from a b i l l e t .  

7.0 Blistered core re jec ts .  

Bg .1 

87.9 

- 1.2 

- 
80.9 - - Preliminary Yield 

Since all the b i l l e t s  have not been extruded, other re jec ts  may o c c w  
fo r  the above reasons. Additional re jec ts ,  a t t r ibutable  t o  the castir-g 
process, may occur from alloys which fa l l  outside plutonium cor;certra- 
t i o n  limits, as well as i n  other steps of the fabrication process. Cf 
the  three ,causes f o r  the tabuiated re jec ts ,  only the b l i s te red  core 
problem has not been completely eliminated. Consistent corrosion re- 
sistance w a s  developed i n  the a l loy  by casting irito unheated s a p k i t 9  
molds; short b i l l e t  re jec ts  were eliminated by increasing the melt sit5 
s l igh t ly  . 

I 2 4  1 9 5 3  
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Seven-hmLred and twenty-seven cores have been extruded, and t h i s  e f for t  
is  a l so  about complet.ed. 
load&, and olily two have been l o s t  because of st icking since graphite 
lubricarLt has been used. 
Each rod i s  helium leak checked immediately a f t m  the f i n a l  closure i s  
made a d  again a f t e r  etching. 

Three-hundred and f i f t een  cores have been 

Eighty-nine f i n a l  closures have been made. 

Fuel Evduation. 
protctype cluster  which isas i r radiated t o  a maximan of about 60 percent 
b m u p  of the Pu atoms is  currently being examined i n  the Hanford radio- 
metallurgical f a c i l i t i e s .  This element which employed the quick dis- 
corxect design was exposed i n  the ETR 6x9 high temperature loop f o r  a 
t c ta l  of 18 days at  f u l l  power and 2000 psig pressure.-. It had received 
a t o t a l  of about 1 5  thermal cycles. 
eas i ly  removed i n  the basin at; Hanford. 
ca-ted tha t  a considerable amount of "crud" had formed on the surface of 
the element arid t h a t  all the wire wraps had loosened, but the circun- 
fererAial s ta i r Jess  s t ee l  bands were s t i l l  t i g h t .  The s ta inless  s t ee l  
bal l  lock pins i E  the end brackets could not be loosened with the man- 
i p d a k r s  and it w a s  necessary t o  cut them of f .  The bottom end bracket 
was  then eas i ly  removed, and the manipulators were used t.0 disengage 
%he quick-disconnect f i t t i n g s  on the top end bracket. 
eighteen f i t t i n g s  operated sa t i s fac tor i ly ,  and the t i p s  of the end caps 
broke ori tkte remaining two. 
of the rods shcw signs of warping. A closer examination of the rods is  
ccmtiauing t o  determine warpee and chmge ir, length. 
s q l e s  w i l l  a l so  be obtained. 

The four-foot long Zircaloy clad Al-Pu alloy 19-rod 

The s ta inless  s t ee l  basket was 
Examination i n  the c e l l  indi- 

Sixteen of the 

Preliminary examination indicates tha t  some 

b ta l lographic  

This elemellt. w a s  fabricated by swage sizing the cladding onto the cores 
a f t e r  camking. 
tecfiniq>ie which may have aggravated the warp prablem. 
pressure would ccllapse the cladding and promote interaction betveer; 
th.: core ar.3 the cladding, A t  the time t h i s  element was fabricated, 
thp_ he l ica l  s-gacing wires were strained t o  t h e i r  yield p,?in+ o r  beyond 
as they were attached. 
looser-ir.g will occur under these conditions and the wires are  now attached 
while mder much l e se  tension. 

It vas d i f f i c u l t  t o  coritrol the d i a m t r a l  gaps by t h i s  
Also, PO00 psig 

It has been demonstrated s ime t h i s  time tha t  

The ?-roC, Al - 1.8 x/o Pu U c y ,  PRTR prototype cifister with Zircaloy-2 
c l d d i q ,  stakJ..ess s t e e l  end f ixtures ,  a d  quick-disconnect end caps 
was discha-ged from KER LOO;! 1. 
exposure, bst the rupture of another test element necessitated the 
ckarge remcval. 
iniicat,ed +ha% the cluster  was i n  good ccnditian a 3  had suffered no 
grsss iefa-maticLo 

me cluster  was s c h d d e d  fo r  a longer 

Cursory examinatior, of the elenex% io the reactor basin 

A: t.he present time there are  24 i r radiated U02-pUO2 capsules i n  the 
RaAiom?t;allurgy Laboratory fo r  examinatioc. E i g h t  specimeas have been 
eelecte-l f o r  c o q l e t e  evaluation. of" the  remaining capsules, all -idli 

IE photographed acd measured and twelve sent back t o  the MlTR f o r  ad3.i- 
t icral  imadia t ioc .  
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A comparisor, of the pre- and FOSt-irradiated st,ructxres of GEH-1L-19 cz-  
precipi ta te3 high density oxide pe l le t s  (302-0.026 v/o F ~ 0 2 )  ha- c. beer 
made. Both samples have been cathodically etckre3, anC, as expected 
noticeable grain s ize  differer-ce i s  seen i n  the s a T l e  cer;tere. 
i r radiated sample was held f c r  two weeks i r _  a t h e m  f i a  of 1.6 a; l?- T V  
and the  calculated core temperatre  was 1900 C. The pellets w e ~ e  ir.i:iaLly 
sintered f o r  eigh+, haws  a t  1500 C. The average central  gzsic area vas 
about four t o  f ive  times greater f o r  the i r radiated epeciner. 
edge of the pe l i e t s  the average grain area was approximafely t k  same f;r 
both samples. 

a 
. Trie 

AT ‘he 

Several a d d i t i o r d  experiments have beer f a b r i c a k ?  an3 are  avai t i rg  
schedulilig i n  the hfLT? azd ETR. They are as follows : 

1. A fo-u-foot l a g  Z i r c a l c y  clad 7-rod ciuster  prototype 
contaicisg Pu-Ai-Ni-Si-corrosior, r e s i s t am alloy ceres 
cantaiz;ing 1.4 W/O Pu. 
as great as 0.007 inch between the core and cladcling. 

This element has diame5-al gaps 

2. A four-f3ct lmg Zircalay clad 7 - r d  clurster prc+ot.ype 
corLtaining U@-Arw sintered ar,d ground pe l l e t s  as ?#he 
fue l  m t e r i a l .  
i n  as-received Zircalcy tubing. 

The rods contain ~ 0 2 - 0 ~ 6  w/o Aj+ core5 

3. Ar, 11-inch locg Zircaloy clad 3-rM cluster  colztainkg 
Pu-Al-Ni-Si alloy cores with as mch a5 O r O 0 8  inch 
diametrd- c l e a r a x e  ,betweer, the core an2 dad3irG. 

4. AT 12.-inch 10r.g Zi rcdoy clad ?-=.mi clus5e:- cor.tainirg 
Ar-Al a l loy  cores with as much as C.oa6 i rxh Ziam?tral 
gap betweer, %he core and c ldd ing .  
s l i p  f i t s  i n  as-received t.uking. 

TGese cores were 

5 .  IrLjectio2 cas% Al-Pd c w e  Z=. clad bcrndej. capsules. 

Fabrica$ion Development. &-AI fue l  rds  are bsir;g dram- T C  f i r d  :ize 
i n  a hooded d r a w  bench. 
bench hood t r J  reduce olie end of the rods f o r  ilzselct,ior, thrmgk the  iiie 
t o  s t a r t  the  drawing cperatior;. A commercial drawing lz3rica.c:. O&i’,-- 
#12, is applied by a dipFing operation and the  rods are  dram t r c m g i  a 
t u q s t e n  carbide die  e 

and excellerA surface f in i sh  a re  cb%ained by the &rawicg CFE :s?ix 

A cut te r  w a s  iiesigncl aed i r i e t d ’ k l  ir t h e  9:rs-v 

Very close d i m t r a l  tolerances (2 0. SC2 ir-23 ) 

A representative sampl5 of 
250 C f o r  24 hrJurs i n  s t a t i c  a e i x i z e d  wst+er w i % t  co signs of c?mC.5i:E.. 
The s a m  s q l e  w a s  theri autsclaved f c e  24 ~ I C S  at 350 C iL. stat ic  
deiocizedcwater with no signs of eorrosior_. 
indicate tha5 the U o y  apparently tioes not have a 1LjIilimrn Ceqeratllre 
l imi t  f o r  ccrrrosian, 

fue l  care ma?.erial was  ailtcclave2 atr 

The r e s u l t s  frm t h i s  
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A l l  par t s  have been machined f o r  the k r k  I-G Zircaloy-2 fuel element 
brackets. The projection welding f ixtures  f o r  resistance welding the 
ring and sleeve sub-assemblies are complete, and several large and small 
rings have been welded t o  determine proper machine set t ings.  
areas fo r  different  amperage ratings are  being sectioned and photomicro- 
graphed before the f u l l  fabrication i s  begun. 

The weld 

A dunnqy Mark I-G was completed f o r  charge-discharge tes t ing  i n  314 
Building. 
fabricated using the same process as the first spike load f o r  the F'RTR. 
The only other deviation fromthe actual loading other than the core i s  
the use of s ta inless  s t e e l  end brackets instead of Zircaloy-2 end 
brackets. 
t e s t s  i n  the 314 loop. 
water flow, pressure, and temperature. 

A second dunrmy 19-rod cluster  of the k r k  I-G design was 

This cluster  i s  needed f o r  pressure drop and thermal cycle:. 
The cluster  w i l l  be tes ted under specified PRTR 

Thermal cycling experiments on 30-inch long Zircaloy clad d m  elements 
are  continuing. Recent tests indicated tha t  the tes t ing  pressure was 
great ly  affecting the cycling results. Ten rods were cycled 80 times 
a t  zero pressure, and no changes were observed i n  the specimens. 
tion& rods were fabricated by various techniques, and the cycling t e s t s  
on these klemnts  are  continuing a t  1000 psig.  
present t.ime are  as follows: 

Addi- 

?he resu l t s  a t  the 

1. 

2. 

3-  

4. 

Six rods were fabricated using four-inch segmented cores. 
The segments were separated by indenting the can. 
elements were wire wrapped. 
curred a f t e r  49 cycles a t  a pressure of 1000 psig. 

All 
No dimensional changes oc- 

A coat of graphite lubricant i n  the form of dag was 
applied t o  the outside of the cores and the inside 
surfaces of the cans on ten  rods. There was a minimum 
diametral gap of 0.004 inch between the core and cladding. 
They were all wire wrapped. Five of these rods have re- 
ceived 25 cycles with no appreciable dimensioml changes 
occurring. 
OP, one of the other five rods which have received 50 
thermal cycles. 

The length of the core seems t.0 have shortened 

Six rods were fabricated with minimum diametral gaps of 
0.004 inch. 
wire wrap was attached. 
appreciable dimensional changes were observed. 

No graphite lubricant w a s  applied and no 
A t  the end of 25 cycles, no 

Ten elements were fabricated with minimum diametral 
gaps of 0.004 inch and they were all wire wrapped. 
graphite lubricant was applied. 
sionai changes had occurred i n  f ive  of the elements 
after 25 cycles. 
i n  one of the remainirig five rods at  the end of 50 cycles. 

No 
Essentially no dimen- 

The core showed signs of shortening 
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Thermal cycling results are  def in i te ly  dependent. OG the tes t ing  
pressure. A marked improvemnt has resulted fromlgwering the 
pressure from1400 psig t o  1000 psig, which is  closer t o  PRP co~di?icr ,so 
The pressure range around 1000 psig seems t o  be a c r i t i c a l  one fo r  a 
nominal can w a l l  thickness cf 0.030 inch. Ari inprovemefit ir, the cp=lir,g 
performance could be made by iccreasing the w a l l  thiclmess of the ?&iEg- 
The tes t ing  apparatus i s  being modified so tka t  a cor,starA% pre~sure  is 
applied t o  the specimens over all temperature Parges. 

A method i s  being developed t o  fabr icate  irradia%ion capsules f o r  
evaluation of a new fue l  design. 
OD, 1/16-inch ID, 3-inch long, was f i l l e d  with U02 powder to det,emr?_+ 
the density obtainable with loose powder f i l l i n g .  Apparently, bzirlgi-ig 
occurred i n  the  1/16-inch hole as the average density obtaire9 w i  +I- ..I I six 
samples was only 25% of tlieoriz$lcal. It i s  planned t o  inser t  the U02 
and eventually Pu02 f i l l e d  MgO tubes in to  Zircaloy tu3irz  and weld irl 
swaging end caps. 
and enclosed At02 t o  produce a self-shielded fue l  rod resembling a 'lcal- 
rod" type sheathed heating element. 

Crushable MgO swaging tubizg, 1/2-ic:ii 

This w i l l  be follcwed by swagiog t o  compact the M@ 

A niajor portion of the month w a s  spent i n  leak checking the amoc1a-e 
systems. 
Duxny cluster  #3 (Zircaloy-2 clad aluminum dummy rods) was autoclave& 
f o r  72 h m r s  a t  400 C and &T; i n i t i a l  pressure of 1300 ps i .  ! h e  final 
pressure was 1150 ps i .  
showed a uniform black oxide surface and no sigm cf wtirpirg. Trx ~ e r -  
temperature safety protection on the autoclave has been retisea 50 
operate on the internal  thermocouples as vel1 as thP hea+er elcmers.  
Thus, a pressure leak, which produces extreme thermal gradier,t i r i  The 
autoclave, w i l l  automatically ct;t the power t o  the heater befax tkAc 
fue l  rod cores are  melted. 

The number 2 autoclave uni t  now appears t o  be leak tight.* 

A visual examinatiolr of the furnace codccl rods 

The f l i ppe r  type glove ports that were or iginal ly  i n s f a l l e l  9rA ~:,'LP 
vacuum welding chamber wauld not meet requirements, and they were re- 
placed by the or iginal  type glove port with covers. The vacumi q-siex 
requi es a maximum of five minutes t o  pump from atmospheric presful.5 't 
m0-t m a. It i s  f e l t  that a minimum cf 20 minuzes pi- liowr. r iw  
should be allowed t o  evacuate the  l a d e d  fue l  tubes Sefore makizg t h e  
f i n d  closure. 
time is three seconds a t  1000 ps i .  

The welding chaniber i s  m w  ir, operatior,, a d  back fil: 

UOp F'uel Development 

PEL% Fuel Elements. 
mnth .  
f o r  fu l l  power F'RTR opera%ion. 
provide spares, replacements, and extras neeaed fo r  design and c r i t i c a l  
t e s t s .  

The 48th Class I fu5l elenient was coqletei l  s k i s  
.This f u l f i l l s  t h e  requirewrits fclr Class I UOz fie1 elenerL*r 

Other fuel elemen%s i r z  prccess w i l l  

A s  reported last, molzth, a t o t a l  of a80 rGds were swaged. Because zf 
constantly improving yields,  the last  100 were 3ivert.ed froni t b e  €'FER 
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fue l  assembly, a f t e r  svaging, and w i l l  be used f o r  special irradihtior, 
t e s t s  

Yields of Class I, swaged PRTR fuel  elements approached 90 percent d r i n g  
the month (as cmxpared with 19 percen% f o r  the Aprii-.Jure 1959 quarter)  
despite m r e  r ig id  standards a d  more severe tes t ing ,  

Seven autcclavej, PRTR fue l  rods randomly selected f roa  s ix  different. 
autoclave batches were checked f o r  uranium surface coritaminaticrL by 
exposing nuclear %rack f i l m  t o  the surface of the rods. Surface con- 
tamination varied between 0.0 and 0.2 micrograin/cm2. The totval Urranim 
fue l  element surface contamination ir, the PRTR core would be 0.06 gram, 
based on the average contaminat,ion found on the seven tes te9  fue l  rods- 

Fabri cation Development . 
month t c  determine the aependence of swaged density of -20 mesh fused U02 

Swaging experiments were performed h-rirLg t.he 

i n  Zircaloy-2 cladding on pre-swaged density and percent reduction iri 
f u e l  rod cross-sectional area. 
optimmn swage reluction that  produces maximum swaged demi ty .  Swagir-g 
beyond t h i s  point resu l t s  i n  decreased swaged density. Work-barAenlLg 
of the Zircaloy-2 cladding i s  presumably responsible f o r  t h i s  behavior, 
As the  wager dies open, a f t e r  impact, the cladding w i l l  "spricg-back" 
an amount depeEdent upon the amcunt of cold work present i r -  %he clad3ir;g, 
and the swaged Uo;? density w i l l  decrease accordingly. 
densizy is  a function of the pre-swaged densisy. 
a high densitty require less swage reduction t o  reach maximum density 
than do tubes loaded t o  lower derisities. 
int.rcduced in t c  cla?,.licg i s  accordingly less, less "spring-back'' occ*us  
and higher svaged Aensities r e su l t*  

For a given loaded density, there i s  ar, 

m e  swaged U02 
Tubes of U@ l o a d d  t o  

Because the amomt P J ~  cclrl work. 

A U@ density of 10.37 gm cm-3 (94.5% theoret ical)  was  obtaized by high 
esergy inpacz farming of evacuated, s ta in less  s t e e l  capsules P J ~  micrcrz- 
ized U02 a t  1290 C w i t F t h e  Dynapak machine. 
of 96.9 percent and 97.4 percent of t:leoretic& were obtained i n  stairr- 
l e s s  s fee l  a t  1200 C, and ir, Zircaioy-2 a t  750 C,  resFectively? w i t h  
d i f ferent  d ies .  Extruded material was non-uniform i n  core diamet.er axid 
w a l l  t h i  ckne B s 

Coextruded U02 dersLties 

Lead-tin alloys are  being investigated as gamma aksorptometer demit)" 
standazds. An alloy kiavizg a coxtqosition correlated with the  U02 density 
of i c t e re s t  may be cast  i n to  cladding of appropriate dimensian. Tfiis 
methcxi wiil elimirAate the tediw-is and somewhat uncertain method presectlg 
used t o  obtair  standards. 

Fuel Evaluat,ion. 
f i g u r a t i m )  fie1 element was completecl f o r  ETR c r i t i c a l  f a c i l i t y  t e s t s c  
A similar tests,assembly i s  nearing completion for irradiatioL i n  the 
ETR 6x9 in-reactor loop, 

A three-foot lmg, prototypic swaged 1 9 - r d  (PRTR cori- 

Swaged I?@ capsdes have attained ar, estimated exposure i E  excess cf 
13,500 MdD/T during i r rad ia t ion  i n  ETR-PER. 
capsules o r  elemerzt have occul-red. 

No fa i lures  cf swaged 
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Metallographic examination of the Zircaloy-2 cladding of m irradiate4,  
purposely defected, swaged U@ fue l  rod revealed a circumferential ky- 
dride concentration gradient at the defect. The hydride conceritratior- 
at 90 and 270 degrees from the defect, 200 ppm, was twice the hydride 
concentration a t  0 and 180 degrees. The average hydride concentratiozi 
elsewhere i n  the cladding was approximately10G ppm. 

Four-hundred and thirty-seven f ee t  of sintered U02 pe l l e t s  i n  s ta inless  
steel tubing were delivered t o  Chemical Developmnt Operation f o r  fuel 
element dissolution and chemical reprocessing studies.  

Basic Studies. 
theory revealed the came of a significant increase i n  the thermal 
conductivity of Uo;! which has beer indicated i n  i r radiat ion t e s t s  a t  
temperatures above 1000 C .  
below about lo00 C, &heres t o  a 1 / ~  law. 
mission properties of UO2 indicates t h a t  radiation contributes s ign i f i -  
cantly t o  heat t ransfer  within so l id  UOp, and radiation conductivity 
follows a T3 l a w .  

Preliminary c&kculations based on classical  radiatior, 

The thermal conductivity of UQ, measured 
However,  the optical  trans- 

A shielded, remote f a c i l i t y  fo r  high temperature microscopic examinatiar; 
of i r radiated U@ w a s  completed. 

Fac i l i t i e s .  The Thermatool R i b  Welder was ins ta l led  ir the 325 B u i l d -  
ing basement laboratory. 
sp i r a l  ribs on Zircaloy-2 clad PRTR fue l  rods and s t ra ight  spacer r ib s  
on nested tubular fue l  element components w i l l  be determined. 
equipment i s  essent ia l ly  a drawbench with f a c i l i t i e s  f o r  pulling the 
tube and r ib  stock through a s e t  of r o l l s  beneath a weldilig head. 
is generated a t  the jo in t  by 450 kc, 60 kw, resistance heating. Tlif 
weld i s  performed a t  a speed of 90 f ee t  per minute. The prelimiriary 
work performed on t h i s  equipment by the vendor w a s  inconclusive. 

The a b i l i t y  of t h i s  equipment t o  attach 

The 

Heat 
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Cxrosion Studies 

Need f o r  Et.ching Zircaloy Prior t o  Autocla-sicg. 
t ha t  i n  order t o  obtain meaningful weight-gain data during autoclave 

It has been recognized 

corrosion t e s t s ,  specimens must first be etched t o  prepare a reproducible 
surface. 
actual long-term corrosion performance of the mtd. and how e x h i n g  
affected the t i m e  t o  breakaway and post-breakaway corrosion ra tes .  

Six different  zirconium al loy materials were corrosion tes ted i n  400 C ,  
1500 psi  steam i n  both the etched and "as received" condition. Compar- 
i so r  of the r a t e  curves f o r  the alloys out t o  about 1000 hoGs reveals 
conclusively tha t  etching is required t o  obtain reproducible weight 
gains. 
t r a t e s  the differences i n  weight gain etchicg produced: 

However, it was not known haw necessary t h i s  etching was t o  

A comparison of the weight gains at  800 hours of exposure i l l u s -  

WeiQ;ht Gain, ma/&, a t  800-hr, 400 C, 1500 ps i  Steam 

Alloy Etched Unet c hed 

Zirc aloy- 2 38 36 (slopes similar)  
Zircaloy-2* 75 65 'I 

68 I t  

Zirconium 37 

Zircaloy-3* 54 340 

f l  

11 

27 (slopes d i f fe ren t )  
Zircaloy-4 36 

Zircaloy- 3 44 210 I t  

I f  

*Diplicates from different ingots. 

Corrosion Tesring of Zircaloy-2 from Colunibia National Spcnge. 
cf Zircaloy-2 made from C o i m i a  National zirconitsn: sponge were recently 
obtahied from KAPL. These coupons were machined from 3/4" thick plate  
stcck and hot rol led 0.200'' thick s t r i p .  
meet the corrosion specificat.ion of 28 2 10 m g / h 2  weight, gain a f t e r  a 

Samples 

Many of the samples f a i l ed  t o  



UNCLASSlFIED A- 27 m- &io8 

&day 400 C, 1500 psi steam test. 
observed together with mottled grey corrosion product films. Standard 
Zircaloy-2 coupons from KAPL, WAPD, and HAP0 were included in the test 
and were satisfactory. 
that the Columbia National material corroded rapidly for the first Tkee 
days of test, but then the rate slowed to a normal Zircalay-2 corrosioE 
rate for the balance of the test. 
weight gain, but a normal. terminal corrosion rate, the change in wcigiAT 
fromthree days to 14 days being esseritially the same for all of tke 
alloys. 
corrosion rates will continue. 

Weight gains up to 58 mg/b2 were 

Comparison of three-day and 14-day data indicates 

The end result was a high absolut? 

This test is still in progress to determine whether parallel 

Corrosion of Various Iron an4 Super Alloys.  
various iron and superalloys are being investigate6 for possible reactor 
application. The alloys are being tested in 360 C, 3200 psi deionize3 
water and have received approximately two months of exposure to date. 
406 stainless steel, 406 modified, and 430 stainless st.eel are exhibit- 
ing weight gains of approximately 5 %/am2 ead are similar to modified 
Ferral a d  a 6% aluminum, 24$ chromium, iron alloy, which have weight 
gains of 8.4 and 6.1 =/am2, respectively. 
stainless steel, Alfeno4, and Ferral are exhibiting weight gaics raizging 
from 18.3 to 26.2 mg/dm with the 410 stainless steel being the highest 
and Ferral the lowest. The various Hastelloys and Irlconels are vargririg 
from 11.6 to 24.2 mg/&, with Hastelloy "I?" sharing the larest. weight 
gain and IncoIiel the highest. Two alloys, a 14 yktrium, 3@ chromium, 
iron allcy and AllegheKy-Ludlum iron-nickel base alloy D-979 have ex- 
hibited weight. losses after only one month of expsure. 

The corrosion rates of 

302 stainless steel, 410 

Structural Materials Development 

PRTR Zircaloy Process Tubes. 
for delivery to the PRTR contractor. 
criteria: 

Eighty-five PRTR process tubes are r e a i y  
These tubes meet. the folloxing 

1. 

2. 

3.  

4. 

The minimum w a l l  t.hichess is 0.146 inch or greater. 

There are no metal flaws as measured by ultrasonics 
and compared to a 3-mil. scratch stmdard. 

(a) There are no surface flaws on the outer or inner 
surfaces as demonstrated by fluoresce& pecetrant testing, 
or 

(b) Where penetrant indications have been observed, 
radiographic a& ultrasonic testing sho-v nc defect 
to be present. 

The corrosior resistance is good as demonstrated by 
satisfactory autoclave films. 
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5. Tube bowing incurred during autoclaving has been corrected 
t o  within half the straightness tolerance specified t o  
the vendor. 

Of the remaining 12 tubes from the 97-tube order, two are  considered 
unsuitable f o r  reactor use but up t o  ten  may be usable on a controlled 
basis, being scheduled f o r  ear ly  removal and destructive tes t ing  as 
par t  of the tube monitoring program. 

Radiometallurgy Laboratory Studies 

A vibratory-compacted UQ fue l  element was sectioned a t  midpoint and 
photographed. P a r t i a l  s inter ing had occurred, but there  w a s  no central  
voia ( E M - ~ O V ) .  six samples from five various i r rad ia t ion  t e s t s  of U Q  
o r  Pu@-U@ capsules were dissolved and sampled for burnup analyses. 
Burnup samples were a l so  obtained from a 1.65 w/o &-A1 and an 8.0 w/o 
&-A1 al loy capsule. 
was completed t h i s  month. 

Examination of the defected Uo;! fue l  rod (RM-603) 

An unirradiated and a 0.4 a/o burnup i r radiated sample of uranium were 
annealed f o r  one hour a t  880 C and cooled a t  10 C/hr. 
density and Fax-film replicas for electron microscopy were obtained 
JRM-265). 
i n  connection with the respective programs of Ceramic Fuels, Physical 
bktallurgy, and Plutonium &tallurgy Operations. 

hktallography, 

The resu l t s  and conclusions from these t e s t s  w i l l  be reported 

mermal Hydraulics Studies 

Hydraulic S tab i l i t y  of Coolant Channels i n  the PRTR. 
the conditions leading t o  possible hydraulic ins+,abil i ty i n  the PRTR 
coolant channels was continued. Of part icular  concern i n  regard t o  
hydraulic s t a b i l i t y  i s  the poss ib i l i ty  t ha t  an increase i n  pressure 
drop i n  the coolant channel due t o  boiling would cause a self-induced 
flow reduction ana excessive fue l  temperatures. 

The analysis of 

The method cf analysis consists of conibinirig the hydraulic demand 
character is t ics  of the different  portions of the coolant channels and 
comparing the result with the hydraulic supply character is t ics  under 
different  conditions of normaJ and abnormal power and flow levels .  
"he hydraulic de-3 character is t ics  f o r  the portion of the coolant 
c h m e l s  containing the fuel elements were obtained from ful l  scale 
e l ec t r i ca l ly  heated mockups of the FTU'R fuel  elenents i n  the heat 
t ransfer  laboratory. 
am3 the  supply character is t ics  were taken from the pumps curves. 

The other demand charact.eristics were calculated 

For the coolant tubes containing Mark I type fue l  elements, it was found 
t h a t  there was l i t t l e  chmce of unstable f l c w  conditions. 
tubes containing Mark I1 type fue l  elements, it was  found tha t  the flow 
cooditions i n  the individual channels within the fue l  element were 
s table ,  but the margin of safety was not large.  
founO tha t  unstable flow i n  or,e flow channel would not be cietected 

For coolant 

F'urthermcre, it was  
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since the decrease i n  tube flow with one channel i n  the fue l  elenerit 
completely blocked would not cause a reactor scram signal.  

Protection Against Inadequate Cooling of a Fuel Element i n  the Event of 
a Small Leak i n  a PRTR Process Tube. 
rupture i n  a process tube or  i n  the piping between the f l r w  monitor and 
a process tube i s  by a high flow t r i p .  If such a rupture should occur, 
the leak flow would be many times the normal tube flow and a high flow 
t r i p  would occur. However, i f  a s m a l l  leak should occur, the leak flow 
would colne p a r t i a l l y  from an increase i n  t o t a l  flow t o  the tube and 
p a r t i a l l y  from a robbing of the flow through the heated section. The 
question, then, i s  whether the t o t a l  tube flaw increase is suff ic ient  
t o  cause a high f l o w  t r i p  before the f l a w  %hrough the heated sectiorL i s  
reduced t o  dangerous values. 
reactor would be scrammed before the heated section flow were reduced t r ,  
dangerous values i f  the high flow t r i p  point is  se t  no mor2 than 105% of 
ncrmal f l o w .  

The PRTR scram signal following 

Preliminary ci85culations show tha t  the 

Effect of W i r e  Wrapping on Coolant Temperatures i n  the W k  I Fuel Elemfit?. 
An e lec t r i ca l lv  heated test  section was constructed t o  determine the effect  
of wire wrap grientation on the coolant temperatures i n  the b r k  I type 
fue l  element. 
generation ra tes  and data will be gathered concerning the water tempera5ure 
dis t r ibut ion across the element fo r  different  orientations of the w i r e  
wraps. 

PRTR Project Magement and Design 

Phase I11 PRTR Contract. 
6 3  completed versus a scheduled 76% based on a May 20, 1960, cornpietior. 
date.  
35 days, extending h i s  contract t o  June 24, 1960, t o  conperisate f o r  
s t r ikes  and other delays t o  his-contract .  Over-all PRTR Froject i s  
estimated t o  be 82$ complete versus a scheduled 80.1%. 

The t e s t  section w i l l  be run a t  prot.oty'pical flows and heat. 

The Phase I11 contract portior, of the PRTR 1s 

However, the Phase I11 contractor has been awarded ac additional 

All pre-placed heavy aggregate concrete work on the biological shield 
was f inished t o  the minus six-inch l e v e l e  Conventionally mixed t0pFir-g 
pour is being delayed t o  permit repair  of the top flange on the inner 
l i n e r .  

The thermal shield blocks and cooling connections have beeri mocked up as 
required by the  Phase I11 contract. 
and cu t l e t  headers have been completed. 
i s  coq1ef;e except f o r  minor cleanup work. 

It i s  anticipated that the calandria and bottom primary shield w i l l  be 
delivered ,to contractor during the week of February 29. 

Welds on cooling connectione t o  in l e t  
Steel  work OE the rotating shields 

PR!TFl Stack Addition. 
complete. 
instal la t ior i  of obstruction lights and painting. 

The PRTR stack contract i s  e s t imted  tc! be 99% 
The coritractor was furnished backfil l ing and is  co?nplet.ing 
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Process Piping. 
safety r e l i e f  valves w a s  completed during the mnth. 

Fabrication of modified pressurizer nozzles t o  zccept 

Interim piping f l e x i b i l i t y  analyses reports ccvering deadweight and 
internal  pressure s t resses  and s t resses  result ing f romthe  f a i lu re  cf 
ring header supports t o  permit design movement were received from 
Electr ic  Boat Division of Genera3 Dyr,amics Corporarion. Thus f a r  the 
malyses have shown piping f l e x i b i l i t y  t o  be within code except f o r  
cases of stuck header supports. 
exl;remely r e m t e  and may be lessened by incorporating special provisions 
f o r  lubrication, or  t o t a l l y  avoided by monitoring piping mvemect durisg 
pipe expansion. 

Eight s e t s  of contractor submittal data on piping, pumps, and valves 
were reviewed. 

The probabili ty of such sticking i s  

Specification f o r  PRm ion exchange resins  and portable dispasable ion 
exchange uni ts  were writ ten and dis t r ibuted w i t h  bid invitation. 

I n s t m n t & i m  and Control. 
marizing a study on the compliance of the PRTR with General ELectric 
Reactor Safeguards Council Standards. 

A rough draft report was completed sum- 

It was found tha t :  

1. An interlock should be added t o  requ5re tha t  two neutron 
lneasuring channels be on-scale above a pre-se-c leve l  i n  
order f o r  the gas balance compressor t c  

2. The temporary second channel of source leve l  instrurneritation 
should be made permanent i f  the first year of operating ex- 
perience indicates t ha t  it w i l l  be needed routinely t o  meet 
recommendat.ior, 1. 

With these changes, the exis t ing F'RTR nuclear control system i s  believed 
t o  comply f u l l y  with GE Safeguards Council Standards which have been 
adopted t o  date.  

Purchase orders have been placed fo r  all GE procllred equipment f o r  re- 
visions of the m safety and containment sys+,ems. The design change 
f o r  revising the safety c i rcu i t  t o  require coincident signals t o  shut down 
the reactor was negotiated with the  Phase I11 cozltractor i n  the amount of 
about $45,000 plus several days extension of contract time. 

The special  s i l icone base compounds f o r  "pot.ting" the shim control 
cables in to  t h e i r  comectors have been ordered. Because of the ex- 
per i lneEtal  nature of these compounds and the special  techniques re- 
quire&, it i s  planned t o  have the "potting" done by plan% persoriel .  

AE invention report has been f i led  on a fusible  contact temperature 
monitor f o r  indicating temperature conditions above limits on the out le t  
of process tubes of a pressure tube reactor.  
monitor would replace coriventional thermocouples, resistance telnperature 

The proposed temperature 
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detectors, and t h e i r  more complicated measuring c i rcu i t s  with a simple 
device which i s  clamped around the process tube out le t  jumper, and a 
current detector.  A contact made of a material chosen f o r  i t s  melting 
or  softening point would be held against the out le t  jumper arid ari elec- 
t r i c a l  c i rcu i t  broken when the  materia3 changed s t a t e  or shape. Break- 
ing of the c i r cu i t  would cause a high temperature t r i p  signal t o  be 
transmitted t o  the control room. The cost of such a device and i t s  
measuring c i r cu i t ry  would be s ignif icant ly  l e s s  than tha t  of conven5ional 
temperature monitors currently i n  use. 

Fuel Handler. Fuel handler tes t ing  was completed. The t e s t s  indicate3 
tha t  minor revisions be made t o  auxiliary equipment on the machine. 
fue l  handler i s  presently available f o r  delivery t o  the construction 
contractor. 

Process Tube Assenibly. 
and tubes are  ready for  delivery. 
t e s t  requirements has been given t o  the contractor and general procedure 
requirements outlined. 

Fuel Transfer System. 
progress. 
operation of the system. 

IIigh Pressure Loop. 
control system transients  and s t a b i l i t y  at equilibrium cor,ditions . 
Fuel Element Hangers. 
due February 26. 

Helium Gas System. 
with in s t a l l a t ion  of piping of helium compressors i n  accordance with the 
revised drawings. 
and several days extension of contract completion date.  

Fuel Element Examination Fac i l i ty .  
now en route. 
Panel l i t  have been received. 
continued as par t s  were received. 

Electr ical .  
from 384 Building t o  the PRTR t o  furnish backup parer f o r  c r i t i c a l  d r i v e s  
i n  PRTR and the  Gas Cooled Loop. 
parer t o  the PRTR primary coolant pump low speed windings i f  BPA arid the 
d iese l  generator sources of power fa i l ,  but 384 power i s  available.  Ths 
cost of such an ins t a l l a t ion  is  estimated at  about $20,0w. 

The 

Nozzles have been delivered t o  the contractor, 
An interpretat ion of the acceptance 

Ins ta l la t ion  of the fuel  t ransfer  system i s  i n  
Some trimming and adjustment of location i s  required t o  enable 

Analog studies are  being in i t i a t ed  t o  evaluate 

Bids fo r  furnishing 140 fue l  element hangers are 

The Phase 111 contractor was instructed t o  proceed 

%e design change was consummated f o r  about $153000, 

The cast  iron shielding blocks are 
The two sections of the control console which were made ty 

Assembly and tes t ing  of the viewers was  

The scope design was completed f o r  the emergency power t i e - in  

A proposal was  drawn up f o r  supplying 

.pRf ~ i t ~ ~ t e . F _ a o ~ j ~ y ~ ~ o ~ e c t  CAR-842) . 
HW-63069, was appi-ove3. by General Electr ic  Company end transmit.fed 

The Project Proposal, 

t o  the ' U C  on-February 12 ,  1960. , \ <  

. >  - \. 1 - , i :,1 , I - . >  

I 2 4  I 9 b 5  



UNcLASslFm A- 32 Hw-64108 

The Design Cri ter ia ,  EW-6~17 ,  has been revised t o  irclude a reactor 
moderator system capable of changing and controlling the reactor tank 
leve l  a t  any point i n  the top four f ee t  of the vessel. 
equipment required fo r  t h i s  change includes an 850-gdl10n storage 
tank, an adjustable weir overflow system, an addition punrp, and assoc- 
ia ted piping and va3ving. 
32 f ee t  t o  house the additional equipment. 

Detailed design of the building addition has been completed. 
t ransfer  lock design was  withdrawn fromthe building design package 
and w i l l  be procured on a "design and build" basis. 
specifications were completed during the report period. 

Additional 

The reactor c e l l  was deepened from 26 t o  

The fuel  

Rough draft 

Fuel Element Rupture Test Fac i l i ty  (Project CAEI-867). 
d e s i m  c r i t e r i a  is  nearing completion with the c r i t e r i a  being 

Work on the 

a s s e h l e d  f o r  publication-of a comnent issue. 
be included i n  the design c r i t e r i a ,  are  about 85$ complete. 

Scope drawings, t o  

Work performed by Coolant Systems Development Operation indicates t ha t  
the  design f l o w  ra tes  f o r  the cation and anion ion exchangers of the 
makeup system must be reduced from 50 gpq/ft2 t o  25 gpm/ft2 t o  obtair, 
adequate capacity u t i l i za t ion  and t o  prevent bed leakage. It w a s  also 
indicated tha t  the mixed bed exchangers and the cation unit of the 
cleanup system can be designed f o r  50 gpm/ft2. 

Because the Rupture Loop w i l l ,  on occasion, contain ruptured metallic 
uranium fue l  elements, the poss ib i l i ty  of uranium f i r e  mst be consid- 
ered. S h c e  the PRTR fue l  handler is a i r  cooled, it was apparent tha t  
some modification must be made t o  it or t c  the established handling 
me+.hods. After reviewing a number of poss ib i l i t i es ,  it i s  proposed 
tha t  the en t i re  t e s t  section f i l l e d  with water would be rellloved and 
t rmsfe r r ed  t o  the storage basin. 
section w i l l  be lowered in to  a m e t a l  thinible which extends down t o  the 
-38 foot elevation. 
ver t ica l ly .  The thimble arrangement w i l l  a lso allow regular PRTR t e s t  
s e c t i m s  t o  be ver t ica l ly  disassembled. 

In  the storage basin the t e s t  

The fue l  hanger and h e 1  elements would be removed 

Design and Component Testing 

PR-1 - Discharge Operation Wckup. Testing of the PRTR fueling vehicle 
components noted below continued during the month: 

UNCLASSIFIED 
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a .  Position Indicator. The modifiei, bridge a d  carriage pcsitior, 
il;dicator systems were ins ta l led  on the carriage, ari3 operatior- 
w a s  successful. The systems w i l l  posision the carriage Df tiie 
fue l  handler within 0.045". h e 1  elements were charged and 
discharged w i t h  displacements four tims t h i s  amount. 

b.  

C .  

d. 

Air Cooling System. The shrouds were instal led but reqcirea 
hand grinding t o  allow the discharge cask plucger t o  pass by 
the shrouds. 
and sea t  i n  posit ion i s  8.3" Hg and with a V@ prc.tot.ype 
element i n  posit ion with the shrouds, suctior, pressure i s  8.6" 
Hg. 
t ion  on the seat (containirrg the U02 fue l  element) is  10.5'' Hg- 
The compressor will operate 9-l/2 minutes before overloading 
with the  10.5" Hg suction p- ressure. 

Process Tube Discharge. 
tube in to  the discharge cask md place the tube cn the seat 
were unsuccessful. 
i s  a re jec t  with approximatekg 0.250 inch bow versus C.100 inch 
specified. Guide rods i n  the seat drive a i r  cylinder were bent: 
when a5tempting t o  l m e r  the tube on the seat  a t  vazisus dis- 
charge hook speeds. 
i s  being modified t o  correct f o r  more misalignment bet,weer& tube 
and sea t .  

Compressor suction pressure with the shroucts 

Compressor suction pressure with a process tube ir posi- 

Initial a+,tempt.s t o  ra i se  the process 

The process tube being used f o r  t h i s  t e s t  

The a i r  cylinder was repaired, azd tke sea- 

Charge-Discharge of Prototype U02 Fuel Element. It i s  pcssi3le 
t o  charge ma discharge the fue l  element w i f l  f h . ~  cccterlilre of 
the discharge hook of fse t  3/16" from the centerline cf %he r222leC 
The discharge hois t  motor fail& with the fuel  element sppmxt- 
mtely  half way out of the process tube duricg one of' the dis- 
charge attempts. Motor f a i lu re  was caused by a "stickyt1 reLa-j  
i n  the discharge hois t  speed control unit. 
has keen discharged from a bowed process tube !maxim bow, 
approximately 2" located 9' from bottom cf tabe) w i t h  a disckasgc 
hook pu l l  of approximately 300 pourds. 

fue l  eiemeI-r 

PR-10 - Primary Loop Mockup. 
assembled a f t e r  1380 hours of operation wit?= in3ectioz water t o  the s e d  

The spare PRTB mechanical seal  pun^ wa:. Zis- 

chamber. Inspection of the high pressure sea l  revea led  the sane exzcasive 
wear pat tern observed OL the previous t e s t  IUC. 
higher power consunqtion, and decreased flywkseel coast dcs-m- time all cccxr 
simultaneously and appear t o  be caused by the  excessive seal wear. 
pump has operated 300 hours with a Gew lover bdance sea l  which allows 
higher leakage, 0.1 t o  1 ab. 
excessive wear. The pump manufacturer has been contacted and is  senditg 
a representative f o r  consultation a d  inspection of the pump, which vi11 
be disassenibled at  the  end of t h i s  month. 

Increased seal  temperatee,  

Tne 

The rew seal i s  already shoving eviderce 2f 

Additional t e s t s  are  beir,g conducted t o  determine if vibratioc o r  
pressure pulsatior, could be contributing t o  the excessi-qe wear raze. 
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The high pressure sea l  of the prototype pump continues t o  operate a t  
leakages l e s s  than 0 . U  gph after 2600 hours of operation. 
f a i lu re  i n  the drive uni t  caused t h i s  puug t o  be shut down during 
par t  of the month. 
t o  530 F, and the pump speed varied from 400 t o  2200 RPM, routinely 
without fioticeable e f fec t  on the sea l  performance. 

A bearing 

The temperature has recently been cycled from 350 

Evidence of e r r a t i c  leakage of the process tube high pressure closures 
has zecessit-ated a renewe3 emphasis on evaluating the leakage problems. 
Opera%ion each night as well as weekends, necessitated by the fueling 
vehicle t e a t s  during the  day, have resulted i n  230 hours of operation 
during the month with nine complete pressure and temperature cycles. 

Severe process tube heating ra tes  from cold t o  350 F i n  f ive t o  ten 
minutes occur during these cycles with the temperature thereaf ter  
raised t o  530 F i n  approximately 30 minutes. 
operating problems were encountered during these cycles which resulted 
i n  i x r e a s e d  leakage. 
gasket sea t  during charging, insuff ic ient  bolt-up torque, and excessive 
shims i n  %he process tube t o  nozzle flange. 
coLtinually monitored and resorted a f t e r  more prototypical conditioas 
are  resumed. 

Several potent ia l  reactor 

These problems were fue l  element damage t o  cap 

The leakage rates  w i l l  be 

The Zircaloy process tube ins ta l led  i n  June 1959, before the pickling 
and autoclaving f a c i l i t i e s  were available, has been remved fromthe 
SiLgle Tube Prototype Loop a f t e r  2329 hours of operation near PRTR 
cor,ditions. ' Ee  tube was cleaned by sandblasting, followed by pickling 
m5 autociavirig. 
which upor. sectioning the tube showed wear depressions, 0.001 t o  0.002- 
k c k  deep, adjacen5 t o  the fue l  element supports and several randomly 
spaced b l i s t e r s .  The presently installed tube, which was pickle3 and 
autcclamd p r io r  t c  ins ta l la t ion ,  was examined a f t e r  963 hours of 
o p e r a t i s  witk a borescope. One suspected wear area was tc ted  a t  t5e 
fue l  element bottom support location and a b l i s t e r  near the top of the 
tube. Operation of the tube is continuing at  PRTR conditions. 

Borescope examination revealed several suspected f lays  

PRTR l3rima-y Pump . 
priniary pump during routine operation have been IlleasEed. 
campare i n  v i t u d e  t o  the f r i c t ion  losses as estimated i n  HW-63401, 
"PRTR Primary RMp Flywheel Analysis." 

Changes i n  power consumed by the prototypical PRTR 
The changes 

n - b o  - shim Control bbcku~.  
prototypical shim shroud tube extensions has been fabricated t o  In- 

&I dwainum t e s t  tank incorporating 

vestigate the  possible corrosion problem between the shim assenibly and 
the shroud extension. 

A trSp was m d e , t o  GE-APED t o  observe the first and second production 
models of the shim control a s s e d l y  i n  operation. The lead screws of 
the f i r s t  assembly had aa interference w i t h b  the bal l  nut. 
i s  making corrections on s i t e .  

The ve5dor 
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The other problem area enccuntered i n  production of the shim control 
assemblies is the drive motors which are being furnished by Glove 
Industries.  The GE-APED i s  inspecting the motors upon aryival.  EighX 
of the 23 motors inspected t o  date kave beexi rejected because 05 &efec~,s .  

P1i-64 - Gas Sampling Technique. 
system i s  comglete, and a f l n a l  report i s  being written. 

Tes5ing of the prot.otDe s q l i r g  

PR-70 - Hel ium Compressor Test. 
with hardened s t e e l  piston and sleeve and chromed pis ton rings w a s  re- 
moved from the test stand a f t e r  700 hours of Eatdsfactory service. 1? 
modified piston a d  sea l  system received f r o m t t e  German mandactxrer 
w a s  removed f r o m t e s t  a f t e r  10 hours when signs cf scori tg  aFpeare3 orl 
the piston. 
with a neoprene sea l .  

PR-80 - A i r  Cooling Ducs Test. 
cosplete. 
install  the new high pressure duct fo r  tes t ing  has beeo issi.ied. 

The modified o i l  compensating puxp 

The tef lon backup seal was removed, and the t e s t  res ta r te3  

Fabrication of the s e c o d  dcct i s  9$ 
A work order to remve the existing low pressure ciuct am5 

Special Tools. 
nozzle, process tube and fue l  element into the fueling vehicle s h m X  
the assembly become stuck has been tes ted .  
the nozzle out le t  elbow and hold-down assembly. 
cutker edge arrd drive w-it are  piamed before f i r a l  t es t ing .  

The out.let Eozzle core saw f o r  use i n  remc-dsg the 

The saw successfully Far?eS 
Inprovemerta t o  the 

Drawings on t i e e  of the special  wreIiches have beer, c o q l e t e , i  and are 
being checked p r io r  t.0 issuing f o r  connnezt. 

The cut-off s a w  has been fabricated and i s  b e i q  adapted t o  the fueiizg 
vehicle f o r  test.ing . 
m e  fue l  element extract.or is  80 percent c o q l e t e .  

Siliccne Foam and Sealers. 
li-mv of an ac+,ivator f o r  the silicorie. 

The second pwring  was delayed per,dirg de- 
The p o w  bas keen mafie. w-3. 

1eaks"similar t o  the f i r s t  pour. 
t es ted  as alternat.es. 

Two svbst, i tGe sealers are t c  te 

PRTR Outlet Nozzle Fa3rication. 
by J. A. Jones and delivered t o  the reactor s i t e .  
scheduled f o r  delivery by the end of the mofith. 
ozi welds, threads, elbow alignment, flarige thickness, bore ec:er&tricity, 
et.c.: was required of garts received from the vezidor. 

A t o t d l  of 67 nozzles nave beer, c o q l e t ~ i  
m e  remainkg 23 &re 

Considerable re-gair wzrk 

PRTR Rupture Disc Assemblies. 
completed by J. A .  Jones and are  now k i n g  heliumleak test*ed Frior t o  

The r q t u r e  d isc  assemblies have keeL 

delivery t o  the reactor s i t e .  
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Cadmium-lined Shieldiw, Cylinders. Ten of the shielding cylinders have 
beeri bored and l ined with cadmium by J. A .  Jones, and the remaining s i x  
are  scheduled t o  be complete3 by the end of the month. 

Izilet &if ice  Flange. 
was s ta r ted  duricg the mnth  and i s  now 45 percent complete. 

The revision t o  the i n l e t  psocess tube flanges 

Temperature Pro3e fo r  FJel Examination Faci l i ty .  Testing of the second 
prototype (100-K)  thermistor temperature probe using ac arsenic tri- 
sulfide wirrdow has been completed. 
the response time t o  63% of a s tep temperature change has decreased 254 
as compared with the same probe using a radiation s tabi l ized glass 
windcw. 
remained unchanged at  accumulated doses of log and 107 R; hQwever, at. lo8 
R the following losses appeared: 

The output has increased 5 0 6  and 

B e  t r ansdss ion  efficiency of the a-senic t r i su l f ide  Windows 

1. 
2. 
3. 

30$ loss at one micron wavelength 
loqd l o s s  a t  four microns 
Appzoximately 1% from f ive  to 1 2  microcs. 

The 12-micro~ cutoff point remairis unchanged. 
range u t i l i zed  by the thermistor probe (four t o  11 nicrons) i s  about 5%.  
The irraiiiat.ion t o  109 R i s  i n  process. 

The average loss  i n  the 

Desigr. ALalysis 

R#,uzE Loop Teqerature  Transients. Following a reactor scram, loop 
cmporierxs wid the primary coolant a re  subJected t o  sharp temperature 
t ransients .  
are depender,', on the loop operating conditions. 
automatic t e q e r a t u r e  control i s  a l s o  dependent on the operating con- 
di t ions of the par t icular  loop. 

m e  a5soiute magnitude of these changes and ra tes  of charge 
Thus, the necessity fG? 

Ir. crder to dete--mine the des i rab i l i ty  of an automatic control system 
fol- +,ha Rupture Fac i l i ty ,  a temperature study was programmed f o r  s d u t i c n  
or, the IBM-709. The conditions assumed were: 
(21 e lec t r i c  hea% capacity of 600 KW, and (3) maximum tube pmer  of 1800 KW. 
Th? prablem is t o  be solved assuming t ha t  follawing the scrm, the primary 
coolant. flw w i l l  remaiz constant, a l l  coolant w i l l  flow through the re- 
gecerat,ive heat exchanger and cooler, and the e l ec t r i c  heat.er w i l l  delivey 
609 KW. !Be 709 program i s  at present i n  the debug sfage, and solutions 
a re  expected early  next month. 

(1) H20 flow of 100,000 l b / h J  

EZfect cf Scram on Pressurizer DpQ Leve3,. 
ing a scsm ir- tlie PRTR was re-evaluate3. 
x.erfoxmd using the NPD reactor power decay curve. 
the more receIit ,curve by Untermeyer and Weills was used. 

The l iqu id  contraction follow- 
The pre-dous caJcdat ions were 

I n  the present etn3.y 

T1--e ~ e s u l t s  iEdicate tha t  the maximum ra te  of D20 coritractioc i s  aboGt 
3 C  gpm. 
g & l l c ~ c s ,  azd t h i s  GCCUS ir; about 30 seconds. 

The t o t a l  l iqu id  contraction is  estima3ed t o  be a3out 124 
Since the maximum h e l i m  
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flow required t o  maintain 1024 psig i n  the pressurizer is  about 1900 scfm, 
the present system (capable of delivering 3000 scfm) appears adequate. 
The resu l t s  a re  presented i n  HW-63861, "The Effects of a Scram on the 
Level of Heavy Water i n  the Pressurizer of the PRTR." 

Instrumentation. 
f o r  the PRTR has been published as HW-63789. 
scan 300 data points a t  speeds up t o  100 points per second. 
capabili ty i s  included t o  perform such functions as continuous indivi5ual 
tube power calculation and oIt-demand evaluation of xenon and iodiIie con- 
cectrations . 

A study report on a high speed aata acquisitior, sys-em 
The propose3 system w o d d  

Coqutirrg 

physics Analysis. Debugging of the SKG transport  theory code f o r  the 
IBM-709 i s  continuing. The calculation now yields the correct eigen- 
value f o r  the t e s t  case; however, the converged fluxes a re  i n  e r ror  by 
a large factor .  
gated 

&t.hods t o  accelerate the coxxergence a re  being investi-  

A study of "-rod PU92-UO2 fue l  elements has been i n i t i a t e a  i n  cooperatim 
with Plutonium kktallurgy Operation. Both heac generation a.rd reac t iv i ty  
are  being calculates. 

A brief  study was made of the e f fec t  on reac t iv i ty  of increasing the 
present Zircaloy cladding thickness on PRTR spike enrichmect fue l  elellifLts2 
If %he claddicg on the Pu-A1 elements is  increased t o  0.035" from the 
present O.O3O", the  loss  io reac t iv i ty  would be of the order of m e  miil i-k- 

Solutions a re  being obtained f o r  control rod reac t iv i ty  worzhs ir: a re- 
f lec ted  core. 
theory. Rods being considered may have eccectric locations i r +  the  core 
!Be calculational raethod has been programed f o r  the IBM-709 i n  FORTRAN 
language. The code (IiECON-RefTected eccentric control 1 i s  compiled 
compatible with MONITOR operations, 
An immediate applicatiori of the program w i l l  be t o  calculate rod strengths 
i n  the PRTR and PRCF where reactor f lux  dis t r ibut ions are affected cori- 
siderably by the effect ive increase i n  core s ize  due t o  a re f lec toro  

The neutron t rampor t  model used i s  two-group diffusion 

Debugging of the code i e  under wayo 

Furt.her employment of the F3 three-group diffusion theory c e l l  and r e a c t x  
sub-routizie i s  being made using the  FLUX-WEIGHT cal l ing program writter, 
i n  FC)R!EUN language t o  perform a survey of the properties and bekiavbr cf 
several core cordigurations i n  the PRlTR an3 FRCF. 
consists of the following: 

Output of the c d e  

A. C e l l  Calculation 

1. 
2. In f in i t e  multiplication fac tor .  
3. Average three-group fluxes i n  each c e l l  region. 
4. 

Three-groq flux and f i s s ion  density d is t r ibu t ioc  izl  c e l l e  

Cell average three-group erose sectioLs, flux and 
volume- weighted. 
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B. Reactor Calculation 

1. 

2. Effective multiplication factor .  
3. 
4. 
5 .  

Three-group f lux and f i ss ion  density dis t r ibut ion i n  
reactor (core, ref lector ,  shield,  e t c .  ) 

Three-group adjoint f lux  distributiori i n  reactor.  
nux normalization fac tor  (per watt of reactor power). 
Relative s t a t i s t i c a l  weight dis t r ibut ions given by 
products and cross products of the flux, the adjoizt  
f lux,  and the volume weight. 
formed f o r  three energy groups.) 
Average three-group adjoint fluxes i n  each core region. 
Average three-group cross sections f o r  the core, obtained 
by weighting region cnnoss-sections by the product of 
f lux  (i),  the adjoint f lux  ( i ) ,  and the volume weight, 
where i i s  the neutron energy group. 

(Nine dis t r ibut ions are 

6. 
7. 

Tkis code i s  currently being debugged. 
but some facets  of the reactor versioz require fur ther  modification. 

PRTR Startup Act ivi t ies .  
been presented t o  the Startap Council f o r  review. 
fue l  assemblies t o  be used i n  obtaining thermal. and epithermal f lux  dis-  
t r ibut ions during s tar tup tes t ing  have been designed, and fabrication has 
been requested. 

Process Specifications. 
tinued. 
d ra f t  f o m .  

PRTR Safeguards Analyses. 
w a s  reviewed by the Advisory Committee f o r  Reactor Safeguards on Jar..uary 28. 
A l l  questions of the safety of the reactor raised by the ConnniStee were 
apparently answered t o  t h e i r  sat isfact ion.  
yet t o  be received. 

C e l l  cases are t reated properly, 

A l l  but four of the Cr i t ica l  Test outlines have 
Special foil-containing 

manning of the Power Tests has been s tar ted.  

Writing of PRTR process specifications has con- 
About 35 percent of the specifications have been issued i n  rough 

The PR'ITI Final Safeguards Analysis, HW-6l236, 

Hmever, a written opicior- i s  

Plutonium Fabrication P i lo t  Plant ( P R O  j ec t  CA-7471 

Routine progress was made during the month in preparation of the secoxid 
f loor  t o  receive the transferred equipment. 
cable trays were relocated, l igh t ing  re-arranged, power cable ins ta l led  
f o r  the bus ducts, and the new l igh t ing  and receptacle power panel was 
instal led.  The hood exhaust and vacuum a i r  sampling l i nes  were extended 
in to  the second f loor .  Good progress was  made with the ins ta l la t ion  of 
the zircmium etch f a c i l i t y ;  mechanical and e lec t r i ca l  work i s  about 75% 
complete, and the f a c i l i t y  will be ready fo r  use as soon as plastering 
and painting are completed. 

A cowle te  schedule was agreed upon fo r  the mcvicg of equipment from 231-2 
Building. It was  nrled t h a t  the  removal. of the equipment, preparation fo r  
shipment, and transportation t o  308 Building w i l l  be performed by 200 Area 

The e l ec t r i ca l  and instrunaerit 
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Miiotenance. 
of perfarming work was approved during the month. The f i rs t  pieces of 
transferred equipment, the experimental autoclave h o d s ,  were received 
at 308 Building on February 25. 

A project proposal revision covering th i s  change of method 

Work on the s in te r ing  furnaces continued in  February. 
pressure control panel and the atmosphere control panel were received 
from the vendor i n  an incomplete condition. 
by construction forces. 
received though t h e i r  shipment regardless of s t a t e  of completion was 
ordered early in the month. 

The furnace 

This work is being completed 
Ihe cross-push mechanisms have s t i l l  not been 

Fabrication of the cryol i te  furnace hood has been complete f o r  some t i m e ,  
awaiting receipt of the furnaces. These have now been received, and work 
on mounting them i s  in progress. 
Wlilding i s  expected W c h  1. 

Delivery of the furnace hood t o  308 

PFflX Operatione 

Engineering hsistant t ra in ing  continued on schedule. 
of radiation t ra in ing  w a s  organized and s ta r ted  a t  month-end. 
Engineering Assistante have completed t h e i r  t ra ining with Mechanical 
Equipnrent Development Operation in the 3 4  Building. Another group of 
s ix  Eugineering Assistants w a s  assigned t o  the 314 Building f o r  a one- 
month t ra in ing  period. 
one month t o  gain experience i n  operation of high temperature-high 
pressure loops. 

Be-Startup Act ivi t ies .  
on s ix  t e s t s  during the month. 
submitted f o r  t h i s  review p r io r  t o  presentation f o r  approval by the Startup 
Council. 
t e s t s  w a s  completed, and a cost estimate of $22,000 was obtained. 

A l l  c r i t i c a l  tests except nuPiber 35 have been presented t o  the Startup 
Council. 
presented i n  March. 
la ted .  
fabr icate  the required items. 

The second phase 
Six 

Three Technicians were assigned t o  1706-KER f o r  

Final operational and design review was  completed 
A l l  but two of t h e  53 t e s t s  have now been 

Reparat ion of a l i s t  of special  equipment items needed f o r  the 

Test 35 and the revised introduction t o  the t e s t s  w i l l  be 

It is estimated tha t  $35,000 w i l l  be necessary t o  procure and 
Equipmnt requirements f o r  these t e s t s  were formu- 

The P"R Power Test Sub-council w a s  organized during the month. Two PRTR 
engineers were appointed as PRTRO representatives. 
twice during the month t o  formulate a rough draft outl ine of the tests t o  
be perfornred. 

Seven operating procedures were issued during the month. 
several emergency procedures and operating procedures i n  rough d r a f t  
form were circulated f o r  comment. 
Qualification Test f o r  personnel who w i l l  operate the reactor were - compiled _. 

The Sub-Council m e t  

In  addition, 

Answers t o  the writ ten portion of the 

and will be issued next 
issued t o  Bate and vere 
Operation personnel. 

1 9 1 3  
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A second communication system fo r  PRTR was scoped and presented t o  Design 
Development Operation f o r  t h e i r  consideration. 
provide commwiications t o  the new f a c i l i t i e s  being added and would provide 
back-up f o r  the present ins ta l la t ion .  

The second system would 

The F%TR Ammiciator b n u a l  w a s  revised. 
interested personnel. 

Copies w i l l  be issued t o  

I n  cooperation with FPD Maintenance, the p#l?i maintenance manpower re- 
quirements have been rev',ewed on the basis of the revised construction 
schedule. In addiC,ion t o  instrument calibration, maintenance activity 
during FY-1960 w i l l  be devoted t o  t ra ining and planning. 
ac t iv i ty  w i l l  start i n  Wrch on the reactor control room. 
the texxpcrary shop area i n  the  PRTR Service Building basement were ob- 
tained, together with a cost estimate. 
actioc.  
BPF data  are  avhilable . 

Calibration 
Layouts of 

Tbese w e r e  forwarded t o  DDO fo r  
Spare par t s  have been ordered fo r  PRTR components f o r  which 

PRTRO completed def ini t ion of calculational requirements f o r  the data 
handling system. 
i n  t h e i r  PRTR programming ef for t s .  

This information was transmitted t o  EDPMto a s s i s t  

PRTR Electr ical  &mal. 
Jmuary i s  20 percent complete. 
completion. 

Preparation of t h i s  manual which was begun i n  

The remainder, except f o r  test loops, will be finished by 
An additional for ty  percent is nearing 

FRTR Sampling Program. 
Analytical Laboratory Operation, the  use of a Perkin-Elmer Infracord 
f o r  determining isotopic purity. of heavy water was demonstra%ed. 
instrument, was  found t o  have the required range an6 sensi t ivi ty;  purchase 
requisit ions were prepared t o  obtain an Infracor3 f o r  the PRTR Analytical 
Laboratory 

A t  a meetir;g held with representatives of the 

This 
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BASIC SWELI;ING STlTDIES 

Two types of capsules f o r  i r radiat ing uranium a t  a constant temperature 
are  currently under construction: a metallographic specimen sweliing 
capsule f o r  inser t ion in to  e i the r  the MTR or the ETR, a d  a general 
swelling capsule f o r  insertion in to  a W O  reactor.  Four assemblies 
of the metallographic specimen swelling capsule a re  i n  nearly completer? 
stages of construction while four general swelling capsules have been 
completed and the  f i f t h  i s  i n  the f i n a l  stages of assembly. 

Several improvements were made i n  the design of the metallographic apecfmer, 
swelling capsule during the const,uction period. The method of affixing 
the heaters arAd the thermocouples t o  the vacuum t igh t  inner c h d e r  was 
modifiecl t o  include a welding sleeve. This improved the ease of weldiag 
and reduced the number of re jec t  assemblies. 
calculations have been made on the f i n a l  design, and, with no addltional 
changes, the capsule w i l l  be able t o  perform sa t i s f ac to r i ly  betweer, the 
temperature limits of 450 C and 630 C i n  a neutron f lux  of 3 x ld-3 nv t o  
1 x d4 nv. 
the large demand on the e l ec t r i ca l  heaters t o  keep the sample a t  a constmt 
temperature at  all times. The demand was such tha t  there was not suff ic ient  
room t o  place the required heater i n  the capsule and s t i l l  allow f o r  some 
swelling of the uranium. The changes tha t  have beer_ made have decreased 
the power demand on the heaters by 18 percent at  the lzighest toemperatwe 
and by 34 percent at  the lowest operating temperature. 
accomplished by completely surrounding the heater v i t h  NaK, Educing the 
weight of gasrma heat generating components and evenly d is t r ibz t ing  the 
heat remmal. 
swelling of 40 percent i n  v o l m  of the uranium speclmen. O f  the f m r  
capsules being constructed, one is  being used t o  evaluate the  heater and 
define Dperating limits, one w i l l  be used f o r  an ex-reactor comparisorL 
t o  the in-reactor t e s t s ,  and two are  scheduled fo r  i r radiat ion i r i  the ETR. 

Another s e t  of heat t ransfer  

One of the major problems i n  the design of the capsule was 

This was mainly 

Sufficient room has now been provtded t o  allow f o r  a 

Assenbly of the fourth general swelling capsule was  completed and the 
capsule w a s  successfully bench tes ted  ur,der simulated reactor coolant 
flow conditions. The Swagelok f i t t i n g s  tha t  were used i n  the previ0u.b 
capsules as thermocouple s e d s  t o  the  inner chamber containing the NaK 
and uranium specimens were replaced by a welded sleeve arrangement. 
Short sleeves were welded t o  the thermocouple sheaths, a36 each sleeve 
on each themcoup le  was then welded t o  a second sleeve which i s  par t  cf 
the inner chaniber cap. It was necessary t o  use sheathed NO insuiatec? 
thermocouples as the  available A1203 insulated thermocouples could nct 
be successfully welded. 

The completely assenibled capsule including the necessary e l ec t r i ca l  and 
thermocouple wiring and connections were shipped wi%h the control instru- 
mentation and capsule heater supply equipment t o  the reactor iri  the 1aTteF 
par t  of January fo r  charging as soon as possible. The ins ta l la t ion  of 
control instrumentation and capsule power sapply equipment f o r  9wo ca.pSLiLeZ 
was completed and tes ted at  the reactor s i t e .  

I 9 1 5  
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The f i f t h  capsule is  i n  the f ind l  stages of assembly but w i l l  not be 
completed unt, i l  in-reactor operating experience is  gained with the forzrth 
capsule. Any modifications tha t  become necessary w i l l  be macie, and 
assembly w i l l  be coq le t ed  s o  tha t  t h i s  capsule can be charged a t  the 
e a r l i e s t  opportunity. 

Pore Size and Distribution 

Opt ica l  and electron microscopy are  being used as a d i rec t  means f o r  
determiring the s ize  and dis t r ibut ion of pores i n  i r radiated uranium. 
A specimer, i r radiated a t  temperatures of l e s s  than 500 C t o  a burnup of 
0.41 a/o and then annealed 100 hours a t  600 C was subjected t o  an addi- 
t iona l  anneal of one hour at 880 C.  
of uranium was included during the one hour at  880 C .  
t h i s  experiment was  twofold: 
inclusions i n  a similar specimen annealed 100 hours a t  880 C was a resul t  
of time at temperature, e.g., a resolution or  "decarburizing" e f fec t  on 
the inclusions by the annealing treatmen+,; and (2) t o  obtain a measure 
of the e f fec t  of t i ne  at temperature on the s ize  and dis t r ibut ion of gas IC-  

pores i n  the specimen. The inclusions i n  the i r ra5iated specimen were 
again absent, but i n  the control non-irradiated specimen the inclusions 
were s t i l l  present,. These observations suggest. e i ther  tha t :  (1) the 
inclusions i n  the i r radiated and annealed specimen, which has considerable 
gas porosity, f a l l  out during specimen preparation steps; or t ha t  (2)  the 
inclusions go in to  solution as a consequence of the high f i ss ion  product 
concentration of the specimen. The density values f o r  the specimen under 
stady are:  
cladding and a 100-hour anneal a t  600 C - 14.97; a f t e r  rn additional one 
hour anneal at 880 C - 14.13. Such low density values r e f l ec t  consider- 
akle ia te rna l  and external cracking, as  well as open porosity, and must, 
therefore, be cmsidered t o  be qual i ta t ive on ly .  
are  i n  progress with the electron microscope t o  determine the po?e s ize  
m-a a ia t r ibu t ion  fo r  purposes of comparison with the observations W e  
previously wi+& t h i s  specimen and the specimer, annealed f o r  1OC hours a t  
UUO C. 
ing a t  880 C f o r  one hour t o  more fuily evaluate the observations. 

An unirradiated control specimer- 

(1) t o  establ ish whether the absence of 
The object of 

pre-irradiation - 18.7; post-irradiation - 18.7; a f t e r  de- 

Studies of the replicas 

An as-irradiated specimen i s  currently being prepared f o r  azrieal- 

The s t a t i s t i c a l  analysis of synthetic specimens containing spheric& 
pores with diameters of 1.17 microns has beec. completed. The aoalysis 
sk-ows t ha t  d i s tor t ion  of the p l a s t i c  replicatiorr medium occurs wherz it 
i s  stripped from pores cut above t h e i r  center an3 tha t  the extruded shape 
of the repl ica  conforms t o  a cylinder with a spherical. cap. A similar 
analysis is  being made fo r  pores with diaineters of 0.56 micron t o  eetab- 
l i s h  the e f fec t ,  i f  any, of pore s ize  on the magnitude of the d is tor t ion .  
I f  there i s  no s i ze  effect, the analysis shows tha t  areal  o r  l i r -eal  
E a l y s i s  can be applied i n  the measurement of pore void fractiQ,r?s a d  
pore s i ze  dis t r ibut ions and tha t  a precisior, can be ascribed t o  a given 
measurement. 

A formal report ,  "Metellographic Studies of Swelling ir, I r radiated ZTrani-m - 
Effect cf Burnup, I r radiat ion Temperature, azd Post-Irradiation Amealing," 
is beicg prepared. 

1 2 4 1 9 l b  
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3. 

So1,id Surface Tension bkasurements 

Investigation of the formation of f i ss ion  gas pores i n  i r radiated w&sim 
has brought about a need fo r  so l id  surface tension values ir, ura . r i iu  in 
the  presence of i ne r t  gas at  swelling temperatures. 
tensior  data  a re  t o  be obtained experimentally by a hmging wire +,eckxique.. 

The sol id  surf%ce 

hbdifications of the annealing furnace t o  aJlm di rec t  observazims 05 
the sample wires and continuous gettering of the kryptor; have been czm- 
pleted.  
placed i n  both ends of the f m a c e  tube t o  reduce specimn oxidatiorA. 
Wires tha t  are  0.003-inch i n  diameter are curreGtly being prepared f o r  
loading. 
these specimens at  600 C. 

High puri ty  uranium chips were machined dry  i n  argon and w i i ,  Se 

Efforts w i l l  be made t o  evaluate the sol id  surface tension of 

IN-REACTOR MUSU€EMENTS OF MECHANICAL P R O Z R T I E S  

This program has been i n i t i a t e d  t o  es tabl ish the nature of changes tamed 
i n  the properties of s t ruc tura l  materials during i r radiat ion.  C u r r e ~ t l y ,  
the study of the in-reactor creep properties of Zircaloy-2 i s  ir; prcgzess. 

The i r rad ia t ion  of an in-reactor creep capsule i s  i n  progress. 'Rie spec- 
imen i s  annesied Zircaloy-2, an& a duplicate specimn i s  being tes te - l  i r ; .  
the laboratory t o  provide a d i rec t  comparison with the in-reactor tesz .  
No s ignif icant  creep was measured on e i the r  specinen, at  s t r e s s  level-c 
from 22,000 t o  25,600 p s i  within the range of tempeyatures 525 F (274 C 
t o  630 F (315 C). The t e s t  conditions were then a l te re6  t o  a stress of 
30,000 p s i  and a t e s t  temperature of 500 F (260 C). 

During the month creep was measured on both specimens. 
reactor creep rate was 41x3-0-7 in/in/hr, while the ex-reactor specimrri 
displayed a r a t e  of 1.5 x 10-7 in/in/hr.  
fold increase on creep rate due t o  i r radiat ion.  
transducers are not as sensi t ive nor as accurate as t.he ex-reactor r=.ar-;-  
ducer, and m e r ro r  of plus o r  minus 100 percent i n  t.he in-reactor E a -  
suremnt is  possible. 
r a t e s  a re  not def in i te ly  established until a t  l e a s t  1000 howe 3: t e s t i n g ,  
These specimens have been under t e s t  f o r  somewhat l e s s  thm t h i s .  
s t a t i s t i c a l  analysis is  being made of the da%a so thz t  corif'idence 1 m . i t s  
may be placed on the rates. 

A second creep capsule has beer: ortiered with specif ic  chasges mace ir, 
specifications t o  eliminate the  shortcamings of- the protDtype capsuit. 
and increase the precision of the creep measurenerks. 
of specifications is t o  be made with the vendw a t  the end of %Lis mrz?~ 
before construction begins. A prototype model of a capsule eqlayirig a 
direct reading, mechanical extensometer i s  being construczed orz-site 
The mechanical extensometer was designed t o  give high sens i t iv i ty  a d  
accuracy, as well as having a suff ic ient  rar,ge t o  foliow the qec imec 'C 
elongation t o  f racture .  

me average iL-  

Thus, there i s  an apparelzt 27- 
However, the in-seacCc 

Also, ex-reactor creep da%a have shorn tha t  c r e o ~  

A 

A feci-aical re-v-iev 

1 2 1 r 1 9 1 1  
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PRTR Gas Logp (Project CAR-822) 

The delivery date f o r  the Phase A package has been re-established as 
Jix-e 1, l960, following a meeting with the vendor. This dase i s  taken 
as 60 days following the revised delivery date of the main gas blowers 
Cor-siderable d u f i c u l t y  i s  being experienced i n  the fabrication of the 
gas blowers. 

Final pr in ts  have been received and approved fo r  fabrication of the t.op 
and bottom f lex ib le  connec3ors fo r  the in-reactor t.es+, section. Addi- 
t.iona1 requisit ions were issued t o  fabricate these connectors from stain- 
l e s s  szeel (1200 F rather  than 1500 F )  t o  assure having connectors avail-  
able at the t i n e  of loop ins ta l la t ion .  

Die t o  the complexity and number of fac tc rs  affecting temperature trans- 
ien ts  of gas loop piping, t ransient  analyeis of the loop w i l l  be pro- 
gramme3 or, the new Berkeley analcgue computer as soon as the inst.rument 
has been checked out. 

Ik-Reacter Seckion. 
which was  tes ted a t  1050 F and 500 psig was removed f romthe  t e s t  f u n a c e  
and iiaassembly of the uni t  was attempted. 
ZensioLing mt galled the main stud and had t o  be machined out. 
machir,ing th? pin which prevents rotat ion of the dome with respect tr, the 
resf of the assembly was sheared and the dome rotated,  destroying the 
sealicg faces. 

Fabrication of a new cozzle closure assembly made of Hastelloy "X" was 
st,arc,e5* 
an3 temperature conditions. 

The nozzle closure assembly made of s ta in less  steel 

During disassembly, the 
During 

Leakage of the assenibly w i l l  be determined under f u l l  p r e s s u e  

The mechanical device which w i l l  be used t o  f l ex  compor;ents i n  the f m a c e  
was  coqleted. .  
f lex ib le  hoses was cor;tinued. 
Subjected t.o lcnig term h-ostatic tes t  a t  200 psi@: a t  room t e q e r a t u e  
withcut leakage. 
sta-rked 

Operation of the device was s tar ted.  Testing of the 
During the month the f lexible  hose was 

Hot tests on t h i s  uni t  a t  1200 F arLd 500 psig was 

Mditior,al Hastelloy "X" material f o r  use as the pressure tiL.te was ordered. 

M&erial received f o r  the in-reactor section i s  now 45$ complete. 

Fa'bricatioc of equiprent t o  t e s t  the out le t  helium bellows f o r  the b.ztt.oni 
face of tLe low=r shield was co@eted. 
s ta r te3 .  

Testing of the bellows w a s  
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Gas - GraDhite Studies 

Hot Capsule Experiments. 
up t o  5000 EWD at 500 t o  800 C i n  the MI3 continue t o  indicate that  tke 
needle-coke graphites contract l e s s  i n  both the transverse and pa- Tallel  
directions ( re la t ive  t o  the extrusiori axis) than CSF. 
tes ted,  the para l le l  contraction w a s  greater than the transverse. 

Results from twenty-two hot capsules irradia$ed 

For all grapkites 

Several capsules contained samples cut from a f l a t  slab extrusior. preFared 
by Great Lakes Carbon Corporation. 
16 inches. 
direct ion (transverse t o  the extrusion) vere the most s table  foliowe5 ?iy 
the 14.5-inch direction and the longitudinal 16-inch extrusion Cirection 
Samples from the center of the slab contracted l e s s  than peripneral saqies. 

The slab dinensions were 2.4 x 14.5 x 
With respect t o  dimensional s t ab i l i t y ,  samples from tke 2.4-irch 

G a s  Phase Oxidation Inhibitors.  
of chlorine effect ively inhibit  graphite oxidation i n  air  and ozone: 
chlorine appears t o  block active s i t e s  on the graphite surface, t k r e b y  
reducing the oxidation ra te .  
law: 

Experiments have shown tha t  s m a l l  amou?ts 
The 

Experimental resu l t s  obey the following ra te  

1 k3 AB [ C l 2  1/2 + 

d CO - 1 - -  at (02) 
where: k3 and B are  r a t e  constants 

A is  the t o t a l  r,umber of active s i t e s  

d co - 
at 

Further experiments w i l l  study the effects  of gamma rays and microT;ave 
discharge on these reaction ra tes .  

is  the  r a t e  of productioi of carbon monoxide. 

Oxidation Studies -- CO-60 Faci l i ty .  
with graphite io  the presence of cobalt-60 gamma radiation was measure3 
at  700 C in the glass gas loop. 
from 1.63 x 10-3 g/g hr t o  2.1 x loe4 g/g hr, as the fiow was increased 
from 140 cc/min t o  280 cc/min. 
900 cc/min, the reaction r a t e  remained nearly cor;stant at  5 x 10-5 g/g hr. 
The higher oxidation r a t e s  at  lot: gas flow ra tes  are a t t r ibu te3  t o  t h e  
longer residence time of the gas ic the radiation f i e l d .  
flows the product of the interaction of carbon dioxide with gama radia- 
t i on  i s  removed before chemical reaction with the graphite sample can take 
place. 
se r ies  of experiments. 

The reactiolr r a t e  of carbor d i a i d e  

The reaction r a t e  decreased l i nea r ly  

With fur ther  increase i n  flow from LOO t 3  

A t  higher gas 

The’effect of sample temperature w i l l  be investigated ir, the nex. 
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D. RADIATIOK EFFECTS a- METALS - 5000 PRCGRAN 

Radiatior, damage recovery is  being studied f o r  a number of metals; namely 
cspper. nlckel, tit.acium, zirconium, i roc,  mdybdenum, and type 347 s ta inless  
s t e e l .  
d i f f r a c t l a  spectra are beiEg studied t c  determirx she character is t ics  of 
recove--y mxhanisnis. 

Tensile prcperties,  microharbess, e l ec t r i ca l  resistance, ar~d x-ray 

One hour iscchranal acaealing t reatnents  a t  25 C increments were exr,ended 
f r o m  350 tc 425 c f 3 r  i r radiated and unirradiated specimns of molyb8enum, 
z l rconim,  arrd Rickel. L i t t l e  change it the e1ec-c-ical resistance and hard- 

300 C; hcwever, the hardness remained nearly constant betqeen 300 and 425 C. 

Sevec i r r d i a t e d  molybdenum specimens were tes ted i n  tensiori during the 
moritlr,. The increaee i n  flow s t r e s s  with s t r a i n  ra5e was measured f o r  speci- 
mers i n  tke urLirradia+,ed a d  1 x 1d-7 rivt and 1 x 1018 z;vt exposure con- 
ditions. The 
ccefficier-t of raTe sens i t iv i ty ,  which i s  defined as the chwge i n  l o g  s t r e s s  
with chmge i n  1c;g s t r a i n  r a t e  (a+, room temperature and approximately two- 
Fezcelir t c t a l  s tzair) ,  did nct appreciably change with e 
b w  decrease3 from 0.038 t c  0 025 wi%h exposure t,o 1 x 138 nvt . Specimens 

agirig smdies .  

The s t r a i n  rafes  employed were 0.001, 0.01, and 1.0 ic/miri. 

5ure t o  1 x lDL7nvtj 

frcn the 1 x iCJ7 a i  1 x 1 6  8 z ~ v t  exposure groups were prestrained f o r  strairi 

Ccrslrdcaian Tf t e q o r a r y  lead shielding f o r  the Instron tens i le  instrumen: 
ad e iec t r i ca l  r e s l s tmce  ap?ara%us vas completed, and the rencte t ens i l e  
tes f icg  3f i r r d i a t e d  specimens was successfully demonstrated. 

ke-anr,ealing x-ray diffract ion studies,,meta.llGgraphy, e lec t r ica l  resistance 
rnmau-ernenzs., mc? microhardness t e s t s  were completed f o r  the unirraciiat.ed arrd 
i r radiated SFPCimeilE of cgpper and iron. 
sscvei?. a aecrease a f te r  e. exposure of 9 x 1018 nvt wit 'n  no fur ther  chzge  a t  
1.5 x l$G E&. The 
peak skif tc 'witk exposure observed fo r  copper agree vith theoret ical  ca lcu -  
la t iozz fsr stacking fault farmatian. $" l a t t i c e  parameter f o r  irm f i rs t  
increased with 8=1 exposcre of 4.6 x l$ 
of 1.5 x 1020 nvt. 
radiated molybclenum whish belongs t o  the same crystallographic system. The 

ani or&? a slllall subsequmt broaiiening w5t.h exposure t o  1.5 x 1022 nvr. 

The l a t t i c e  parameter of capper 

Line brodec ing  clecreased continuously with exposure 

nvk ther. Secreased with as exposwe 
m e  ctanees i n  parameter are similar t o  those f o r  ir- 

l i n e  shape f a r  irm shcwed a marked sharpening viSh exposure t.c 4.6 x 1@ - 8  IIC 
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D. CUSTOMER WORK 

Radiometallurgical Examinations 

Corroded DR Process Tube (RM-401). 
process tube from DR Reactor was examined. 
tube appeared good, and no intergranular a t tack w a s  observed. 
corrosion products present on the internal  surface or i n  any of the p i t s .  
However, a uniform 0.002-inch thick oxide layer  w a s  observed on the outer 
tube surface. 
attacked areas was typical  of erosion caused by turbulence i n  the cooling 
water. 

A sample of a badly corroded aluminum 
The metal qual i ty  of the process 

There were nc 

The prof i le  of longitudinal and ‘transverse sections of 

0 
1.47% Enriched I & E Fuel Elements (RM-404). 
clad i n  x-8001 aluminum al loy,  which had developed severe hot spot corrosion 

Two enriched I & E elements 

attack, were received f o r  examination. 
the can w a l l  had suffered an accelerated intergranular a t tack which i n  one 
of the elements had progressed t o  the AlSi layer and caused an incipient 
rupture. 
5070 of the residual can w a l l  thickness. 

In  the center of the hot spot areas 

On the  other element the corrosion at tack had penetrated more thar, 

Routine Slug Examination (RM-403 ). Two non-ruptured, internal ly  and exter- 
na l ly  cooled, Hanford production fue l  elements were given a cursory examin- 
ation as par t  of a newly-instituted routine program. 
been i r radiated i n  the same tube and both exhibited evidence of hot spots 02 
the surface. The fue l  element with the  more severe hot spot had warped 
approximately 50 mils, and approximately l€$ of the can w a l l  had been removed 
from the maxim-temperature area of the hot spot. 
transversely a t  the midpoints of the slugs, and the two halves of each slug 
were sectioned longitudinally.  
meta l  was i n  good condition. The in te rna l  coolant annulus was i n  excellent 
condition in both slugs. 

The two elements had 

The elements were sectioned 

No unbonded areas were noted and the uranium 

kta l lography Laboratories 

A small capacity spot welder has been adapted f o r  attaching an e lec t r i ca l  
contact w i r e  t o  metallographic samples when electropolishing or electro- 
etching i f 3  required following a mechanical polish. Previously, contact 
t o  the sample was made by e i the r  drilling and tappir4 a hole through the 
mountillg m d i a  (p las t ic  or  bakel i te)  or  by soldering a contact wire t o  the 
specimen. 
discharge type, a length of small diameter copper wire can be spot welded 
t o  any sample quickly. 

With the welding ursit,a Unitek Weldmatic of the condenser- 

Samples Bocessed During the Month: 

Total Samples 406 
Carbon Replicas 37 

Photographs 
Micrcgraphs 

.z., l4xkographs i* 431 
70 

DEGWSSI LIED 
Elec t rm Micrographs 274 

1 2 4 1 9 8 1  775 
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Special Fabrications 

BarLs-Fl-itor;im and High Exposure Plutonium Fuel Elemefit Fabricatinrr. 
ext,miori  claci FU-Al eiemenze are being f a h i c a t e d  fo r  i r radiat ion i n  
Sa=&- River reactors,  For Campaign I1 of the Trans-plutonium Prclgram 
la eiements are requires, and 272 e1emel;t.s of the same design are nee3ed 
3-mir-g FY-1960 t o  make high exposure plutccium f o r  the Plutonium Recycle 
Pr,grap. 
c~f fabricarian: 

Co- 

A t  the Fresent time there are 157 pieces i n  the following stages 

25 cast  b i l l e t  cores, 14  machined fue l  cores, 
96 extruded and ssraightened fue l  rods, and 
22 machined fue l  rods. 

Develspmect of cast- t eck iques  t o  give the end configmatior, t o  bath 
eEds of the b i l l e t  i s  i n  progress t o  eliminate b i l l e t  machiniog. Sever, 
castir-g at'expts were made, but sol idif icat ion shrinkage and gas' entrap- 
E L t  ir; t h e  b i l l e t s  w m  extensive; however, segregation was not a problemo 
Tc,e~e studies w i l l  be contimed. 

Stipznecr of rod stock f o r  the aluminum (x-8001 U Q y )  clad5ing componects 
t a s  betL dday33 f o r  the second time a.rid i s  currently scheduled too leave 
5r.e vendor's plant en February 19, 1960. 
c l a d l i q  for a p o r t i a i  of the rods was approved, and f i f t y  se t s  of cor@po&exts 
are beir,g macniced 

F~dcxi-u-Alimiri.m Ailoy Pins f o r  SRP. Fabricat.iec of 60 a lmir ,um clad F'&-Al 
al isy  Fir& f o r  SROO i s  coritinuing. The a l loy  containing 15.7 w/o €?.I was 
c a s t  i s t o  b i l l e t s  0.375-inch, 0.125-inch, and Om@g3'7-inck i n  diameter. 
0.575-inc'r. b i l l e t s  were hot exCruded in to  two 2L-inch wires ranging from 
3.03l5-lr.cG t o  3.033-inch io  diameter. 
s k e c  die ir: a ver t ical  20-ton hydraulic compactir;g press. 
ra:in was 87 t o  w e  with exkxsior; temperanares cf 450 C and 550 C requiricg 
agproximasely the same pressure smgi rg  up t o  235,000 Fsi. 
cbsert-efi ax t.ke extruded suface at. both temperatares. 
f,3 a 0~~7C~=-incIi length by inser t ion i n  a l u c i t e  firnure and facirig the ends 
wit?- a f i l e ,  

Use of aluminin (11OG alloy) 

The 

ExtrJsion vas done with a f l a t  face 
The reductior, 

Galling was 
The pins were cut, 

Ear l ie r  a t t e q t s  t o  draw the 0.0937-incL diarneter b i l l e t s  t h r G u g h  several 
rehic-rions t o  the f i n a l  s ize  of 0.0325-inch diameter were unsxcessfd. .  

Manager, Rsactor and Fuels. Reeearck 
and Developmect 
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1nstmenta.t.ion and Systems Stcdies 

A Frelininsry study on the des i rab i l i ty  and technizal fesa ib i l i fg  zf a;plyi.r!'! 
autm&tic  control systems t o  Hanfora reactore was caplezed.  A reactor con- 

Maint,sfn corstant pmer level .  
Prevent or min in ize  spatial osci l la t ion cf pwer  
Provi2e power setbazks when warnings are reached. 
Scram the  resctor when safety levels  are reached. 
Permit the  operator t c  override the  serm ar,d use mamial conT.rsl, 

fmc t ion  would be t o  control a smooth s tar tup a r  shct.&mn. Hcevever9 ';his 
m c t i o n  is  nore d i f f i z d t  and is  enough different  Gam those of eqLilr5iri-m 
operation that it, seems l i ke ly  8 single 6ervo colrld not Bo bo%h jobs. 
con:lu3e,c th? an automatic contzol should be developed for- the NPR. Wziic a 
serve c o d d  be built fo r  any one of t he  existing Hadord reast-xa,  t.heir ;:tr?trc:- 
t i on  an6 cksac ter i sn ics  are scch as t o  require a bigger an6 mere zmpXicar+C 
sepvo. Thcs an autamaC,ic control system for tae NPR v c d d  be an easier f i r ~ t  
step, and would result i n  greater gain. 
program k v e  been reemended t o  Ipc. 

?Iris E ~ L -  

&propiatre actions far EL devei:pmt. 

The NFR Rea5 Exchanger program was delayed since c a p t e r  t k e  WE~S reedeC f.sr 
speed of control inf'orm.&tion +,his month. 
bairy p-~% on the c m p t e r .  

The heat exchanger ~ r c ~ g r s m  i~ r.@v 

Cdibrat ion t e s t s ,  were canpleted on the prototype Scintillcrtion kgsrifhmfc 
Area Mcnitor fo r  poesible use at t he  NPR. 
were m a d e  t o  pemi t  elev.zted temperatiire use t c  +140°F. T%E cal ibrzt icn testP 
covered the tiiee-de:ade instrument range from 10 m/hr tc 1C r/hr. 
ment m h m  negative e r ror  was eight percent of t rue  readingJ an2 the  m s l x i n z  
posit ive errcJr was sixteen percent of true reading. 
(107) occurred at t ~ c  r/hr, arid the  maximum posit ive ermr (ltig.k,\ ocs-zrac? SC 
1'28 mr/hr. 

Several slight c i r a i i t  mdifica5ioI-E 

TEE insrr;- 

The maxiam neg9tfve erz3-r 

Slight Erjjustments of %he c i rcu i t  rheostats can charige3 %e % e ~ F r F 1 ,  
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k K:_7a% Csrlc prog=.am is presently being formulated fo r  in f in ise  aqyeoils-pl-i;tonlm 
-3 cwnn eysWzms. Sane of the  infcrmatfon that will be obtained from t k i s  x d ~  
is :he follm3ng: (1) Neutron s p e s t m g  ( 2 )  Fermi age, (3)  mfgraticn ssca3 
(11 j infiAnire miiLtiF:i”;5:icn eonstant (k), (5 )  f i s s i e n  energy d i s z r i 3 ~ t i o n ~  (6  ’j 
ma life of t5.e neutron i n  t h e  system, . (7) mean slowing ifam % b e  of t he  ne+ 
TT.xOanci,  ( 8 )  %he affezf of Lnelss5ic scat ter ing on the Fermi age- 

A Mmca C w l o  progpan f o r  n e a r c n  t h e m d i z a t i o n  ft’dies has been formdazed 
exxi iz Fressntly being debugged, 
mine5 fr;r any desired posit ion within t he  l a t t i c e  cell.  
x h t e  zSe t h e m  c t f l i z s t ion ,  and rg fo r  the latt ice in question. 

me ne-ctron s p e c t r a  b e i m  1 ev -11 be dete2- 
%is code w i l l  a l s o  ca l -  

F-mher work dGne on the revifiion cf the IDIOT eode 50 ix1uCe pl-.xooim i n  
*-Le f i e1  regicns and t o  & E q t  the  zoiie $0 t t e  Monitor s y s t a .  Tne revision kas 
I ~ L , E  :mplcted an6 deb3;ging has continued %h.mugho-ct tk.e past mont.k. llhe zo5e 
LZF ??en a n p i l e d  on Mmitor b\;t l i t t l e  sufcess hae been oIAained i n  the d e k q -  
sing ef for t .  
-dl1 h 5 m c  operable on t k e  Monitor system. 
lis-. &en z ~ e d  50 c a r r y  Oist c r i+ , ica l i ty  calsulS5ions f o r  ~ r & m  rcdr in water. 
-UE ree-;l’;e empme WPte favorably with previous c&lzula,tfom f cr” waE;r-moder&zed 
_c:~++s v i ~ h  %e exzeption of ?.ne two parameters 7 an< c e  A ~w-y sim~le Iucxiifics- 
Tior, tc f i e  exS,ting program wlll be required t o  bring T; and E in30 agreement 

It is kope3 that the  difficdC,y will be overcane an3 the cor% 
This code (ncn-monitcr version) 

T. 

1 2 4 1 9 9 0  * 
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Cri t ica l  Fgci l i ty  of the PRP 

The decisions, concerning the  purpose and scope of an experimental program f o r  
the Cr i t ica l  Facil i ty,  which were discussed i n  the l a s t  report have been forwarded 
t o  the  designers. 

Estimates of the time necessary f o r  cmpletion of various aspects of the prograi 
are being worked upon. These estimates include time for the writing of a FTO- 
gram Document, the procurement of fuel f o r  the D20 moderated reaczor, the  pro- 
curement of fuel and templates fo r  the  Ugh% water experiments, and the plan- 
ning of exyeriments. 

Subcrit ical  Experiments w i t h  Plutonium 

Cr i t ica l  approachsand exponential experiments were continued with PU-Al alloy fuel 
elments i n  light water. 
and 24-inches i n  length; the  cladding is Zircaloy-2 with a w a l l  thickness of 
0.03-inch. 
and 1.80-inches; a hexagonal pattern was used for  the  l a t t i c e s  which were fully 
water ref lected.  These data are summarized below. 

-. 

"he fue l  elements are  a - 5  w/o pu, 0.506-inch i n  Ciameter 

Measurements were made t h i s  month with l a t t i c e  spacings of O.%-inch, 

Cr i t i ca l  No. of 
Lat t ice  H/PU* 24-inch Rods Estimated Cr i t ica l  
Spacing (atan Extrapolation (cylindrical  Mass (spherical Buckling 

0.9 427 7.39 1% (2.11 ~g PIA*) 1.7 ~g PU* 11,261 

( inch@$ ) rat i o  ) Lgnsth (A> ge=try) gemetry 1 (10- 5m-2 

1.8 2422 ,7.00 cm - - - Is563 
* Pu-240 i so topeH 5.3 percent. 

The buckling i s  observed t o  be negative fo r  t he  spacing of 1.8 inches. 

I n  the  course of the experiments cadmium r a t i o  measurements were made using U-235, 
and Pu f i ss ion  chambers as wel l  as a BF3 counter. 
bct are  summarized below for  the  l a t t i c e s  measured t o  date; these measurements were 
made i n  connection with possible f'uture temperature e f fec t  measurements. 

Latkice Cadmium Ratio 

(inches ) (Atom Rat$o) Chamber Chamber Counter 

These data hme not been anhlyzed 

Spacing H/PU* Fu Fission U-235 Fission B33 

0 . 9  
1.00 
1.10 
1.80 

427 
583 

' 75.5 
2422 

15.1 9 01 12.4 
14.3 19.7 18.6 
22.4 21.2 23 .o 
33.3 50.6 52*5 

The r e su l t s  of the c r i t i c a l  mass and exponential experiments which have been 
empleted t o  date a re  shown graphically i n  Figure 1. 

I2111 I 9 9 3  
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A s+-& iz keing mde t o  datemine the  materials and developent nee&& t o  allm 
Zerri fa be en5ered mamnslly in to  the  memory of the  RCL mr;lti-a,b,n.nd anayzer .  
bn 5,55i,tion, it. is  desirea t o  enable the system t o  perform :armin arithmerical 
€ u : z i m s  swh as aat0ms;tis channel inform&tion smma%ic.r? sni dsle%ion, 

i 1 2 [ 1 . 2 0 0 4  
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A new secondary emission tube manufactured by CBS Hytron me: 7548 was received 
m 2  tested.  
for the EFP 60 in fast pulse work. 
x i e i v e d  do not approach the advertised transconductance an2 current octput and 
3s not appear tiekisfscrtory &E a subst i tute  f o r  any tube type. 

It was hoped that these new tubes c a d  be w e d  &E 6 sxbstitute 
It was found that the engineering samples 

Antilag CcaqlLter 

TZE 2mputer folutions this month includerl t he  speed of control (see 2000 Pro- 
grm - Present Reactors) and the  NPR star tup ealcul&tions (see 2000 P r o p a n  - 
F-tde Feactore),  

A t&bLLz?ion of tte operating and down time f o r  the GEEA c a q u t e r  f o r  Febma.rjr 
f O l l a c J E  : 

??'e Tinscheduled d m  t . h e  a m m s  t o  12.5 percent, of the  netc poes2ble operat- 
i?! : h e  (t4.0t.al poceible opemting t h e  m i n i t s  schedded d o n  %be!.  Tnc equip- 

ftiilttras encomtered during the month were randan, 

T5e new Eerkeley W E  cmputer was delivered on February 8> 1960, 
r e ~ r r a ~ ~ t m f v e s  vere a t  HAP0 through February 26 t o  complete the in s t a l l c s i a i .  
Or, t t i e  vhokj  the i r m a l l a t i o n  progressed cp i te  well. 
d i f f i c u t i e i  enxnmtered, exzept for failure of the DigitErl Vol-heter. Tiiis 
-wxs Larre ted  by ti, rep1acen;en-t of several of the printe9 c im! i t ,  boascis xm- 
grizging tkze l og i s  circuits. 
Tiijs d i f f i cu l ty  Involves the  appemance of t w o  decimal points i n  the remote 
r s % i o ~ t  
3 1-c estimted t k m  apprmimately one m0nt.h more w i l l  be reqLirad t o  mnplete 

Berkeley 

There were nc mejcr 

One minor d i f f icu l ty  remlrs t o  be comecteii. 

Fkrkcley hae p ra i sed  to send 9 new cir:uit bcwd tc Z Q ~ E C Z  this. 

aczeptm.r-e t e s t s  and place the cmFater i n  active gemice. 

A bot& of 448 manhous shop work was eanplete3 of whkh 10 percent m s  fo r  IF?> 
17 FEPZ~IIZ. for CPD, 62 percent for  HLO and XL percent fo r  CEO. 
ixl-zied: 

The wark 

.30 

4. 

5 .  

Repsir of one crane periscope head fo r  Redox. 

% g a b  of one microscope fcr m. 
Fbbri;a-,ion of qyaptz ~fecec,  for the 231-2 Building. 

1 2 4 2 0 0 b  
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6 .  

7. 

8. 

9. 

Modification of a 1-1/8 inch diameter boreszcpe for IPL.. 

FYspasation of microscope slides for the Health Recor3s VrAt. 

Preparation of four q m , r ~ z  r d s  for use as li&t p f ~ e s .  

Fabrication of three non-darkening lenses for the craze p?r i s :qz .  

R 
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Chemical Reeewch & Developaert 

FISSIONAX8 MATERIALS - 2CCC FEiC*X?AM 

IRRPDIATION PROCESSES 

Decontamination cf Reactc: Cc~porelzC,~ 

G m  a c s i y s e s  showed t h a t  t he  poor decon taa i r a t ion  r e p o r e d  l as t  !nor:t:; f o r  a l l  
coupons i n  a 4oad:ng discherged i n  la te  D e c a b e r ,  1959 fro= KER Mockq Tube 3 
was due +,o This i s  the  f i rs t  tine t h e s e  i so topes  have been en- 
countered i n  l a k o r a t c r y  tests of decontanirat ior i  procedurres f o r  t k  NPR. 
Were remove? only abcut one-tenth as e f f e c t i v e l y  as Fe59 by decontamination Fro- 
zedares proposed f o r  t k e  NPR. 
wlil be s i g n i f i c a n t  ir h i  cmtaxzination. 

and AdLL?. 
They 

It i s  not  a n t i c l p a t e d  t h a t  t h e s e  two isotopes 

Phenylthiourea w a s  evalua3ed as a co r ros ion  i n h i S i t c r  i n  amon iun  cizrate-EDTA 
s o l u t i o n s .  
w l t h m t  s i g n i f i c a n t  l o s e  c-f decor-tmine.tione 

Corrosion of  carScr_ steel .  w6s reduced Sy a f a c t o r  of about three 

S tud ie s  o f  Cteqontamicaticn of  prccese tubes azd p i g t a i l s  cf p r e s e r t  HAP0 r e a c t o r s  
were ccriCYir;Ued. 
s o l u t i o n s  con ta in ing  o x a l i c  ac id .  Alminum su r faces  are cc8t.. Amng aecontsmiza- 
t i n g  s o l u t i o n s  sc fa r  t r i e d ,  sadis, dic?iroirate-s-Sfuric a c i d  i s  t h e  orLy  cze 
found e s p e c i a l l y  e f f e c t i v e  f o r  a l a c i r m  s u r f a c e s .  The s o l u t i o n  corrcdes carbon 
s teel  excess ive ly  a t  concei:tratians r equ i r ed  f o r  e f f e c t i v e  decontamicetics of 
aluminun . 

The s t a i n l e s s  s t e e l  p i g t a i l s  are e f f e c t i v e l y  decontaminated by 

U r a n l m  Oxidation and F i s s i o n  Prodcct V o l a t i l l z a t i o n  S tud ie s  

Perfclrnance t e s t i c g  of t h e  h igh - l eve l  f i s s i o n  product v o l a t i l i z a t i o n  fecillty 
w a s  continued i n  p r e 2 a r a t i o c  f o r  t h e  f i s s i o r  product v o l a t i l i z a t i o n  s t u d i e s  a t  
high i r r a d i a t i o n  l e v e l s .  
remediet .  The p rob len  of most concern i s  the  r e t e n t i o n  of f i s s i o n  products oa 
t h e  s t x f a c e s  of stainless steel equipment and tubing ever? after in t ense  decoc- 
t a n i n a t i o n  e f f o r t s .  
e s s e n t i a l  t o  the success  of t h e  experimerts t h i s  ccnditiori  canna? be t o l e r a t e d .  
Where possible, s t a i n l e s s  steel  apparatus  i s  being replaced by pieces  f a b r i c a t e d  
from e i t h e r  qJartz o r  Pyrex. 

Seve ra l  problems were encountered and are being 

Since q u a n t i t a t i v e  recovery of  t h e  f i s s i o n  products is 

Two experiments were performed in which u rac i~ -a luminum-Zi rc s l cy  s y s t e m  were 
heated t o  temperabres of 14GO and 1440 C i n  carbon dioxide-heLim atmosphere 
and h e l d  f o r  26 and 5 minutes, r e s p e c t i v e l y .  
o r  break-through of  malten uranium through t h e  Z i r ca loy  boat  was observe<. 
However, subsequent observat ions and metal lographic  examinations of t h e  r e s idue  
from t h e  1400 C and 26-minute experiment d e f i n i t e l y  e s t a b l i s h e d  thar; uranium 
had completely pene t r a t ed  t h e  Zircaloy and t h a t  t h e  l a t t e r  w a s  extremely 
b r i t t l e  and had f a i l e d  a t  s e v e r a i  2 o i n t s o  
def ine more compiezely the  p e n e t r a t i o n  of Z i r ca loy  by m3lten uranium i n  the r e -  
gion of 1400 U which i s  about 400 Z below the  melt ing p o i n t  of t h e  a l l o y .  

h r i r g  bct.h experimeate r-0 flow 

F u r t h e r  experiments are planned t o  

I Z b Z O O 8  
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Flow r a t e s  axd concen t r a t i cns  of bulk  cons t i tLen t s  eclployed i n  a b a k h  
c o u n t e r c r r e 2 t  tes t  of  t h i s  f lowsheet were as follows: 

Stream 

2 1.3 0.3 

yuC (-i?exoce) 3 - 0.25 

During the  p a r t i t i o n  of neptcnium f r o n  plutonium ar.d cracim the s c m 2  
stream (?AS) was rr-de O . @  M in vanaayl ion .  
recovery of neptuniun the  f eed  <=de up from the  waste from the  parti-  
t i o n  m) w a s  rrade 0.02 M in dichromate. 

I n  the s i r r u k t e d  f i ca l  

- 
With t h e  th ree  extrac5io2i and th ree  s c n b  s-bges which were used i n  
t h i s  run, neptunium l o s s e s  i n  both  cyc les  were somewht high (1.4 per- 
c e n t  t o  the  orgacfc e x t r a c t  i n  t h e  p a r t l t i o c  cycle  at& 0.7 perceLt. 
t o  t he  aqueous waste ir the recovery cyc ie ) .  
cculd probably be reduced wi th  acXi t lona l  scrub acd extracTLon s tages ,  
as should be a v a i l a 3 l e  ir: the  3 co lum, .  

Hok-ever, tkese l c s s e s  

Separat ion o f  n e p t m i m  frcm p l u t c r i u , ?  and u r a s i u x  w a s  gOGd, de- 
contamination f a c t o r s  Soicg  lS00 f o r  plutonium and "75 f o r  uraniurr;. 
Again, these  could pro3s-ziy 5e i rproved w5th a l o c g e r  e x t r a c t i o p  
seEtio2 i n  the p a r t i t i o n  cyc le .  Measured r u t h e c i m  deccnfazicat lcn 
f a c t o r s  were about two La +,he - r ,a r t l t lon  cyc le  ar-d a k x t  s i x  i n  the  
nepfunium p u r i f i c a t i o x  cycle ,  vhich comprised 0 d . y  a s l c g l e  pass .  
Thus a spic f l c v s k e e t  w o d d  ;;r,Zou3teFLy be r equ i r ed  t c  accoopl lsh 
the  Receasary f issizr.  pro2uc: deccrtarzir-aticn t o  FCIKL~ :he n e p s u i w  
p r o h c t  t o  5e losded  ou t .  

Purex HA S c r b  C o l m  Stuclies 

Bo%h a s i eve  p l a t e  (0.08-inch diameter holes: 21 p e x e r i t  f r e e  are&) 
end nozzle pla5e c a r t r i d g e s  were i n v e s t i g a t e d  as gohsible s l t e r -  
uat.es f o r  the  €?A c o l u ~ ~  "zebra" c a r t r i d g e .  
c a r t r i d g e s  were far  s u p e r i o r  t o  the s i eve  -@<e ca r t r idge ,  bc-iz 
wi th  r e s p e c t  t o  o p e r a b i l i t y  an3 crud scruF;=ixg ef fec tLveress .  Tke 
most f avc rab le  s c m b  ca rz r idge  i n v e s f i g s t c 6  t o  dz,te i s  cozpcsed of 
two-inch spaced, s ix  p e r c e c t  f r e e  area nozzle  p l a t e s  with 1/8-izch 
diameter hc les .  The f lood ing  frequency of t h i s  c m t r i d g e  i n  
t j rp ica l  dua l  d i a a e f e r  column was about 15 t o  20 cycle/min g r e a t s r  
than t h a t  of t he  ex t r ac t i c r ,  s ec5 ic r .  
t inuous th-ougkcut t h e  opertible range cf p l s e  f reqcencies;  and PC 
teceency fcr phase inve r s ion  was noted. 

The r?ozzle p l a t e  

The c r g a r i c  p3ase was con- 

Orre s e r i e s  cf FLIES a% 1.1- inch  F d s e  a q l i t u d e  -de i n  a w-i- 
d i m e t e r  colullir_ wi th  twc-inch spaced t en  percent. f r e e  are6 Z G Z Z ~ ~  

p l a t e s  i n  the scrdb s e c t i o n  gave f l o o d l r g  f r e q w r c i e s  a%oLt, 20 
cjrcle/mic lower  than the  corresponding e x t r a c t i o n  s e c t i o n  f l o c d k g  
f r equenc ie s  It was observed, however, t h a t  crud ez5rsiment iz 

I 2 4 2 0 1 0  
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t.ke s x u b  section was excessive at high frequencies. 
not observed a t  lower frequencies ncr with the sm-e cartridge cperared a t  C.6- 
inch Dulse amplitude. 
should be greater,  perkaps by as much as  50 t o  100 percent, tnar, twice the pulse 
amplitude. 

Tiis crad er-trai;i_nrer,t vas 

These observations indizate t h a t  the plate spaz5sg 

Attempts t o  produce a "zebra" effect  'ty inser t i rg  one-foot s e r t i o r s  of one-inoh 
fluwotheDe Reschig r i i g s  a t  two-fwt ic tervals  i n  tke 0.08-%zlcfi hole sieve =ar t -  
ridge vere cnly par t ia l ly  successfhl. 
flooding, but the coalescing a b i l i t y  of the rings w a s  pocr. In crxd scr;l'cbicg 
studies,  the material t ha t  w a s  scrubbed tezded t o  5e carried t o  tLe t c p  9f the 
=clw.n by the entrained aqueous. 

Tie p las t ic  r i c g s  did te rd  t 3  control 

%rex 1C C3lwn Studies 

A g-aded nozzle plate  cartridge w%th 23 percent f ree  ayea and 3/16-i:ch aim- 
e t e r  nczzles poir-tizg up has beer, evaiuated i n  the three-inch diame5er 12 czlurcr, 
with 2 1.0-inch ljillse amplitude. The bottom half of the nice-foot CrJlumn has 
fcur-inch plate  spacing, and the top half has twc-ir& plate spacing. 
mexi i r -~~ fiozdirig r a m c i t y  was about 2000 gal/hr-sq f t  at  55 cycles/nic. T f i x  
X ~ X ~ Y J E  varies iess  than f ive  percent from the previcusly evaluated sandwich 
csrtr;c?ge at a 1.O-in:n amplitude, ard the plant type cartridge a t  0 . 5 - x c h  
m9ii tude .  
ridge with the  nozzles pointisg dcwn. 
operated stably over a wider frequency range a t  tke higher f l 3 w  ra tes ,  ard was 
easier  t c  start up and less sensit ive tc upsets tkar, the 3 - e r  tm cartri2ges. 
The effizier-cies of all zartridges. were g x d ,  

WASTE ?iEATME3'I 

The 

3 e  maximum was about ten percent greater than fo r  :>e sane car t -  
The graded nozzle plate cartridge 

Semivsrks Wasze Zaiciner Prstctype 

Six rzrs, using simGlated fcrmaldehyde-killed t k e e f o l d  :oncertrat.ed FUreX 
i ~ a a t e  as feed, were completed during the month. 

TEE! primary pmblem Zoritinues t30 be the  buildup of l m p s  cr? the feea cczzle. 
When i m p  o c c x  t t r e e  deleterious conditions may result.: 

a. Poor at.onizati3c, resul t ing ic  excessive agglomerate fcrmatix 

5 .  Ereaking off of tke nozzle lumps with attendar,t lump buildup iz  the 
prsduct 

t. Diff icul ty  i n  proper contra1 of feed r a t e  due t c  the variat5cr.s ir. 
presswe drop at  t he  nczzle. - 

7ariatior.s is eperating, temperamre ?ram 400 t2 6~ S showed ~o sigzificar-t 

sufficient 30 keep nozzle buiidup and 1-mp formation t o  veaz a:zeptjakle leve l ,  
k-:t resu l t  ir, urdeeirably small average prxluct par t iz le  s i ze .  
air-feed flow r a t i c s  r e su l t  i n  more desirable average prodtlct par t iz le  s i z e  
k.-t a l s c  r e s d t  i n  excessive nczzle lump fcrmatior,. 

5=' ef'fert OK Gozzle buildup. 
IV 
0 - 

Atomizing a i r  ts feed flow ra t io s  of about 6~20 are 

LGwer ascmizlrg 

- 
A:: cml ing  of the feed nczzle i n  ore experiment. (an attempt. t s  prevect. pc tez t ia l  
pre -aisjiy&jr,4in the nczzie; cozf irned last meith s ck seraatims (HN-63743 .L: I 

p. 4- 4 n zzle lump formation i s  not prevented by t h i s  tecliziq-Je. - 
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Cne run c s i n g  &ge? feed solction which ha6 preciFita3ed was perform3 wi*h u CQT 
d i f f i cu l t i e s  &.le t@ the  s l u r r y ,  
respect t o  tke processizg of pc t e r t i a l  slurr:r-cor_r,ai;=l=g feeds. 

This s1iccessf.L Perforrcsrce iz sxoxrsgir;g &-irk 

Ircyeased cperatilzg terxLera5x-e ?as res-&zed 5n izcreas-c,r', rL",rare a& scll'ste 
v c l a f i l i t y ,  

Batch k'aste Cslcisat:oz SFLkes 

Laborator:, scale studies were mde GL f i r i n g  or' s i zLa ted  P x e x  hfgk-level,  
high-acid, wastes tha t  ha5 b2ex neztralizec', w i ~ h  ca~.sc,ic t o  0.8 M e x c e s s  NaCE 
and Cried t o  a eclici .  Upon f i r i s g  at 55C C is EL iour-izch-5Sa5ter - sts:zrless 
steel  pct, t k e  dried sc l ids  were reduced t o  miter caustic c m 5 a x k g  ::e 
i r o n  acd al-ainum. 
density of  2.2 grms/cco 

E? cooled sc l ids  vere l i g h t  grees, aL4 ka3 i! 5 . ~ 2  

a -  Witiiont the a td i t ion  of sod im sclfsfe, the g r a r u a r  s o l i t s  
sintered ln tc  a scXd w s s :  except f c r  t ks  ',OF 
NO vollze  re2uction was nosed. 

cae-haif i x k .  

Observation Wells 

1 2 4 ' 2 0  1 2  
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ronit.oring wells with the probe after i t  has Seen calibrated. 

There xere no sLgrificanf changes in grcund vzter cortayzlizatio3 pattercs i L  ths 
vic;cit.jr cf the 203 Areas. 
l i sh ing  Furex cri'clbed wastes as the mosC, l i ke ly  scurce of 5 - 2  coc+anina%ioL f o x 2  
f c u r  nZes  scutheast of t h e  Pxex  Pla2t. 
cez$raTicz being detected in  the grcm2 v a t , -  a t  t - a t  <.fst&,nce fron; Parex l a  1.7 x 

Revised grcusd water ccr-tow daza tissisted ir, estsb- 

Tie currert  Seta par t ic le  emitter CGL- 

L C - b  'IC/CC, e ssen t la i ly  a l l  sf ir S c k g  Ru'sfj-Rh10 2 . 
DisFosai to Ground 

Wastes dzschargei t o  tke 22.6-A-3 cr ib  were sanFled an2 analyzed -m evalixite t d e  
ncei  f o r  s c i l  c ~ i p a  4 e s t l c y 7  Spven s m ~ l ? ~  were a3 lyzed and f c - u d  t o  cczltaiz 

fcr Sr 
r- 5; x 13 u c / n  Cs ard less  than 5 x lo-' L ; c / ~  Co 50 E The anslyses t$s are C C ~  yet coniplete. 

Arrargezeit Percezt k ' i e l i  

' i., H y C r c l y z e r  + bal l s  and cubes j f: h 

Ir? a l l  cases the equisrnect perfwze3 w e l l  i n  t l e  evapcraticc End roaetfzg ZCZCE 

liowever, ic t k e  %r&.nsitLor, zone the crystals stuck t o  the w G l ~  of the tu5e =EA 
cclLc? no t  -ce rsxcTred s i r q i y  3y the scraper or the d l 1 i r - q  act icn of The rc& e I;% 
rs&.scr. fcr %e s2pcrioriTy cf t he  stainless  s t e e l  tube art! the m i L d  s t e e l  rccz q?,5 

t h e  I c v c r  teil;Per&kre c5eveLope5 i=! the tcbe which re&xed the tetidelzcy f c r  sa,: :c 
s t k k  t c  t h e  V E ~ L .  IC no case did cake bui ld  up on the b a 2 s  c? rc"Is, ever ir, t he  
case cf the ir,Euctl-rely hehted rods.  

I 2 4 2 0  I 3  
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Remote mintecasce feamres  of the prototme assenbly were demcret-afe6 u i r q  
the recectly ir,stalled General M i l l s  mnipulatnr.  
eqec ta t ions .  Eowe*rer, some methcds of r e f i c i rg  tke eq-Lipniat t c  irqrove r e -  
motability Secme evident tur icg tes t ing.  

A l l  coxpments ~ e :  S r a i g  

Volat i l izat ior  of Ces'm 

Solid cespm zirlc fe-rccya3ize trace6 with ~ a l 3 7  wcs a i r - k i e d  a t  i:)? c szi 
ther  heate< t o  600 C s  
through the so l id  f o r  one h o w .  
sparge f o r  two hGu1'8. 
0.03 percent of the t o h l  radloactivity iz l i t ia l iy  preserrt ir the so l i?  was 
found i n  the cff-gas scn3bers  after spargirg with bctn eir and steax. 

Wfth the temFerature held a t  60C C, a i r  wbe gasse6 

Off-gases were collected i", hater  scru%3ers0 Less :kat 
Tie a i r  sparge w a s  then followed 5:~ e s t e m  

Strontiun Recovery fror! %ex 

Effor t  has been directed tcward (1) proving-up the de t a i l s  of the prczztLiac 
plant test ,  and (2 )  developing flowsheets f o r  tke reccvery of stroctCuz Ir 
the Purex head-ecZ equipment --- e i the r  on a strortim-orrly >asis o r  as  OZP 
product of variciis c r ~ d e  prcdwt  nixes. 
month w a s  that s t r o c t i m ,  t o e ,  i s  largely dissolved by t h e  a lka l i re  n s ~ a ~ k s k  
cf the sulfate c&e (which was in ten ted  t o  renove the ie&i ca r r i e r ) .  
f h d i n g  hss required revision of  the prcposed fhvshee t .  
t he  cake can 5e adeq-mtely dissolved 
n i t r i c  acid and a m o n i - a  acetate  washes. 
se9arates the sokible strontiuro f r o s  the irsoi-inie iesd  at2 rare  ea:-% 
oxalates. 
ra re  ear th  hydroxides are reaei ly  2issrJlved ir acid,  

Kcst e lmi f i can t  fir?S.;ng cf the 

'3% 
IS rxk- agpears fkat  

f r o r  the centrifuge by a C O X ' > ~ E ~ ~ ~ G L  of  
An aci6iic o x d s + , e  F:ecipi:a?xL 

Caustic metathesis ther; soL.Lci1iz.es and rmoves tke letid, ard t k e  

ANALYTICAL AliD II?Sm!TW CXl?24lSTFE 

Piant UO3 Reactivity 

Resctivity of plaat  TJC was o'ctaine5 f ron  t.he-ruo3a;arce neasureaerts *.;ring 

dhta f o r  coqar i sons  with correspmding Psdxah data ,  
r s t e  was doubled b two per day (8 hours) by locatilig the therrrr.cr-~le r e g d a -  
t o r  nearer the sample. 

i t s  reductioc a d  hyCrofluorinatloa. 3 Finished PrcZucts Tecbolsgy d s e t  -iZE 
S a q L e  p-ocess:nq 

Feces Sample Preparstioc Prior t o  Radiochelnical Andysis  

Laboretory +,he f o r  the destruction of crgtxiic ma5zrial in fecss 5'9s redxce2 
fron three days t o  two days, and acalyt lcal  accuracy w a s  i ~ ~ r o v e d  s igc i fxar t -  
lye Orgarric m t e r i a l  i c t e r i e r e d  w i t 2  radiochemical mthods used to measi~re 
isotope COZCentrfitiOnS. 
of  repeated evsporatkns with concertrated c i t r i c  acid foxowed k2- Zea'.Lsg 
a t  575 C i'n a muffle furnace. Destructios w a s  accelerated by evapra t i sg  
i n  8 N n i t r i c  acid with dropwise ( a t  f i r s t )  additicn of a3035 5 L c;f 3? 
percezt hydrogen peroxide j u s t  p r ior  t o  dryness. 
e very cozitrollatle reaction. Often a evapra t ion  w a s  adeqcat5 til 
prodwe an inorgaoic product sui ta3ie  f o r  r ad ioche r i s t7 ,  
tion w a s  ~ o t  controlled quite c a r e f d l y  ecoxgh, as marry as tvo sx:ssqLfL7. 

!l%e generally accegted 6eStrUCtfGi metho9 c,c.rs ists 

The acre 5iiu?e aei? gave 

When she 3 3 s t r u c -  

I z4p20  13 
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evtiForatlsrswfth f u i c g  n i t r i c  ac iZ  containing abcut 10 rJ of 30 percelit nydroger 
p e x x i 6 e  were ceeded. E l h i n a t i o n  of the  ruf f le  furnsce hecticg szep avoided t.le 
a z a l y t i c a l  e r r o r  frcx occasional  s p a t t e r i n g .  

Elect<rodeposi t ioc of Plutoniw.  

Plctonluic w a s  s ecu re ly  e l e c t r o d e p s i t e d  cn t h e  end of a n i c k e l  1.03. G f  cre-eight2-  
k c h  dFamt-er .  
anrrmiu f c r r i t e  was 98 pe rcec t  depositeii  by means of sn average cwreL: dersixy 
of 50 -/erri f o r  6Q hours.  
e o - x z e  f o r  neutrcr, spectrometers .  

Ope Eicrcgran of p l G t o n i m  i n  0.005 M s d f u r i c  a c i d  - 0.075 K - - 

The plutonium d e p o s i t  will be used as a c a l i % r a % i o r  

Suxmary Pxq R e p r s  

X r e F o x  which s u m a r i z e s  pmp,  a g i t a t o r ,  and valve d e v e l o p e r t  a c t i v i t f e s  w i Y k k  
Chzernical Dzvel0Fn;ent f o r  t h e  years  1950 tk-rougk 1958 i s  c u r r e n t l y  Seing issued 
as ird-538%. 

Cr, %he bssis  of' F l a r t - s c a l e  Tests i n  prctotype eqGipment, t h e  aqueous recirciA- 
l a t fo r ,  g u q  of t h e  Purex G-1 tarik has been modified t o  i q r o v e  t h e  con+,acTicg 
e f f i c l e r c y &  With the  modified a r r a r g e n e r t ,  organic frorc the  C co17zm i s  d i s -  
ckarged 2i:cctly i n t c  t he  p m p  s u c t i o n  where i t  i s  mixed wi th  s e v e r a l  v o i m e s  
cf aqiec.;s wash s c l u t i o n  then <ischarged t o  t h e  Raschig r i n g  s e t t l i n g  area of t ke  
t azk .  Tke 3 2  Eiii iefng s t d i e s  w i t h  "cold" so1Gtions have dszcs:rate& t h a t  t k  
xkases are  thorocghly I-,ixed i n  t h e  pump arid adequately e e t 5 e d  i z  t a e  ee:tlirg 
C ~ W ~ P T  
c k r a c t e r l s t l z s  of "degrade3" s o l v e n t  acl! t o  stud) m o d i f i c a t i m s  of t he  sys tem 
v h k k  aZlo12a Terni t  recontact ing s e t t l e d  organic .  

AdCifional stUdies are planseci vi% t h e  system t o  deTe-mine p e r f o n a x e  

Ss?pi?s of Vlton A rubber, Urethace rubker> and Teflon, f e l t  were %ste3 a t  
rrisn t e n p e r a t i c e  i n  piiosgerie gas .  
Zays r/ 

t k c s e  xi-;erials which have Seen r e s i s t a n t  t o  phosgene a t  room t eqe ra tu re .  

mere were 110 e i g r i i f i c a r t  charges a f t e r  SS 
EqGipmnt. i s  being a s sezb led  f o r  500 F phosgene-atxcepkere teeTir,g of 

Kcroseal, (3* F. GooLrich p l a s t i c i z e d  polyvinyl  c h l o r i d e )  l i n e a r  p s l y e t k y k c e  
axi  z p l a s ' f c i z e d  po lyv iny lch lc r ide  were t.ested i n  b o i l i n g  38 pe rcez t  h y b c -  
C L l  -AL--c a c i d  f o r  10 days. The chaLges i n  t.he materials were n e g l i g i b l e .  

- UC3 PlarL5 C -1 Vessei C a l i b r a t i o n  

The sraniiuI1 i r v e r t o r y  v e s s e l  (C-1) a% U G 3  p l a r t  has been r e C a l i h a t e d  accordir-g 
:cL t k e  p o c e d C r e s  e s t a 5 l i s k e d  5y C .  G .  Hough an2 C .  L. Pleasarize, hV-57365 
E7 i, "Calibr&ticz. c f  Process Vessels." 
i ~ 0 2  kta icf i icare  t h e  n,ew s t a t e n e n t  of accuracy t o  be f 0.18 p e r c e r t  fcr thLryv- 
2C5O-gaLcn t r z n s f e r s ,  based OE op,e c a l i S r a t i o n .  

S t a t i s t i c a l  a n a l y s i s  of t h e  c a l i b r a -  
A 2  

The p r e v i m s  aczllracjr value 
I 2 4 * 2 0  I 5  
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f o r  or,e calibration was k 1 .0  percer,t and k 0.5 percent f o r  t,k-ree celi3rtitlons. 

Resia Level Detector 

Report, XW-63532, t i i . led "Ultrasonic Resin Level D$.';ec%or'' $J Dc C. E ' = ~ e r  a:-i 
C. L. Pleasance, vas issued t h i s  aonth. 

Pdrex KSP Photometer 

An analysis of the HSP photornerer and the HA c o l ~   opera",^^ &iring t'?a rcr_-.k 
reveals some cor re la t ior  beh-een the HSP uraziiun concertra5io2, the  c d z x  
waste losses,  ar;d the columr decocta;;?izaticn. 
instr-nent  t o  uraniuni concentration in the presence cf a rx&er o f  c t k c  
char.girig variables ( e .  g - ,  p d s i n g  frequency, mircr f l o v  sheet chasges, e x .  ) 
has given The i r x t r m e n t  sxffizienf paxert ia l  t o  warract P c t h e r  c5servtitiore 

Tne s e l e c t 9 e  sers i t iv i sy  o f  th  

P r e x  E-3 pH Frobe 

Stxdies on the e f fec ts  of garm radiation os glass axl. c a l o m l  elect=.c.??s Fc- 
dicate tha t  f a i l x e  cf the Plectrodes in the Purex E-3  Tank probe was r c t  %e 
t o  radiation damge e 

i s m  indicate t h a t  f a i l w e  was probaXy due t o  fractcre 3f ~ k e  glass ezveicp? 
in  t h e  gland sea l .  

A & E i t k ? G  experimects ;ti%h gLm?-ty-p seaLsg  xecrsc- 

Alpha Det.ectioa wlth Pol;rvicjrltoluene 

DP;I tes% cf p lyvinyl tc luene  (PVT) p las t ic  phosphor >.ave 5ePI; c c q 3 t e 5  
The naxizu be+& ecergy respcsse t o  a 0-76  mv t h 1 2 m  sc ' xce  {bzta)  LC: 
reduce3 by 6. fac tor  of two whel: the PVT phosphor t h i c k e s s  i s  r ea lxed  
f ron  f ive  zils t o  two nils. Ever, with t 2 s  r e d u c t i x  i n  3e:a r e 5 p z s e ~  i t  
appears that  PVT %-ill be apFlicable only t o  i txtall t i5iocs w h e r t  the 3lph-a 
t o  beta ratio i s  constarAt or  wke2 be ts  backgram2 i s  Legligible.  

Shear S~rrster.  
t c  p€m:it tes t ing  of 8 scale-nodel of the Iroc?ifie$ NPF skiear s y s t a r  
recently 5evelopeSL. 
preliminary shear b a s h  cleanup studies by Chemic& SevelopneIit, ar?d scose 
design stddies by Chemical Processing Deprtze3s Fac'iities Englieerirg. 
"he currect C Q L C P ; ) ~  iaciildes: (1) z shear attached t o  e c r i t l c a i l y  safe 
feed t r o u g h ,  (2 )  a c r i t i c a l l y  safe catch bucket fsr t>.e sheared mf~ri81, 
( 3 )  a c r i t i c a l l y  s&fe s -np  bslcji t h e  catch bucket eqjiF2eC v i > k  a r e c i r c ~ -  
l a t i c n  pJm& ( k )  5* hydrodons  i n  the CirculatLon l k e  f o r  gross  pirrisula:? 

The 321-A Bliildfrzg shear systen! i s  currently 5.zlng z o k f f ? ?  

The modified corcept, w a s  fcmdsted as a reelLt. cf 

1 2 ' 4 2 O R  b 
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clsamp,  a d  (5)  a high efficiency f i l t e r  f o r  cleanup of the bat5 a t  the erd of 
a &ear caqa igc .  In the above CCEceFt, the catdh bucket m e t  be firdjr coc- 
rected ( r o t  water tiat) t o  the shear t o  kold l i qu id  ic the feed t rwcgh aE5 
r_inirdze leskage 09 wazer f r c a  tke syscm. Leakage i s  ccZected ar;d routed 
thrc-.igk the hydrcclone f o r  separation of par t iculate .  The FartiCulhte-riCh 
xiderflow i s  roiited t c  %he shear thrcaz whiie the "clear" overflow is rozted 
tc %e Ehear troxgh. Aithocgh t h i s  corcept irtroduces ti. sksar-catck bccket s e d  
grotlem, 1% elirAcetes the c r i t i c a l  IELES problen; encsmtered whea partlc1Lates are  
scspe~&ii i-, the la rger  nonsafe ske&r basic prevfoilsly corsidered. 
sPCerably less Liquid is heid x~ ir t he  proposed system, t h e  bath cleaLup systez. 
Ls i q i i f i e d  cocsider&i.y. 

Sfoeo ccc -  

Yankee A t c ~ e  Fuei Elenrent 9mc! C u t t h g .  
cor,t.imeC with t e s t  cu-ticg of assernjly k~asds { approximteiy 3/6L-icch thick 
kv l/2-i1ich wFCe stainleas  s t e e l  YanBs) 5y kcife s l f t t i r q .  
knives are  pKLled uprard t c  cut t.he b a d s  which a re  held in a j i g .  
Vee-hives of various si.lapes have Seen successfd .  F a  forces vary frm 150 5c 
903 15s. f c r  2!2-ir?ct-wide b a d s  20 t o  50 m i l s  thick. Kn i fe - s l i t t kg  of 3znCs 
c s z r e ~ ~ y  offers  the nost  gron;ise f o r  (1) minimum eqGipnett costs,  and (2 )  rnizi- 
LXC proba3ili t ies of fue l  rod d w e  during ~i sas senb ly .  

Disassem2ly studies of Yackee f ~ l s  

I n  the t e s t s ,  the 
Cuts with  

Yarkee Atcnic F:ei E;erce?,f Red Cuttic&. 
hacksaw cu t t i rg  05 bunces  cf msilpported rods. 
with so l i4  3/6-inch-&imeter rcds, wcre cut successfully (%,e  ., xi-,ho.;: grcsc ro5 
Fjetdir-g o r  Slade c2,mage) cn 5o:h the hydraulic aEd spring f e e l  klG~ks6;~i. 
la t ter ,  hcvever, req-Lirec? 6 s a c r i f i c i a l  backup plate  t o  lizit tkp, >la& fee5 rBfe. 
Res-dts were sL;fficiec.tly prcnzisirzg t o  warrant fabricstLon cf a =ore exac$ 
?isrAkee pTcTcTjTe froc: s p ~ i ~ l  t ~ k k g .  
tlizinstes the Pee2 f c r  u s i r g  s k i m  and cther specialxy devices. 

Hzrdware ctlbcff studies coLtinLe8 w i t h  
S imla ted  Yackee assezblies, 

m e  

S x c e s s f u l  rod c=ltY'_sg v5:k tbe backsasr 
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hydrofluoric acid w a s  added t o  maictaic a corstan% pH. 
rates were ok taxed  a t  pH values racgicg from six to Eite an2 i n  sc lu t ic r  C C X F C S ~ Y ~ C Z E  

representing sseps in the  dLssclu*icn t o  0.8 M PH4)2 ZrF6. 
generally lower thar t'r,ose obtained in the s tzndard Zlrf lex decleCL.rzlg Frcceclcre 
( i r i t i a l  5 M - NIij+F). 
t f o n  tc  a tersricd arrn0c.i~ fluczlrconafe c o x e c t r a x c c  of  0.8 M wes : r ~ . f c t i t ~ i ,  fr,: 
oxide-free Zircaloy-2 wkec the p2 v u  IIsaintaiLed cocstsc5 a? seven. 
r a t e s  were less a t  higher pa. 
ic ttis proc=dure+ 

Icsfactaneous dissc2uticrA 

Disscl~tio~ ra tes  were 

An integrated Genetration r a t e  cf abmr teL mils / ,k . r  f"cr dis-.cIii- 
- 

Peis'rs-xcr 
Oxi& coste3 fuei pieces have Seen p e p ? e L  r'cr tes- :  

S-dfex Deelazding Mcdificatiocs a 

p i s o n  duriag Sulfex declsdding i~ being explored. 
b i i i t y  of bor2c acid i n  4-6 M STiLfuric acid is abcat 0.3 M. 
3OL-L s ta inless  s t e e l  were r,cIt appreciably affected hy +,he p r e s ~ c e  of 3cr;c 
(0.3 ML 
losses  is Suifex 2ecladding solut,iocs. 

Tie use of boron (Bc r l c  acid)  as a x1-2le  r--eu,;rc: 
A t  r o a r  tYeq,erat-ire, K-e so>:- 

DisscluticL ratis fcr 

Preliminary data irzdieate cc e f f ec t  of kor i e  a c 3  c c  w e n i . ~  dFcxi5-5 C C I C  

- 

4 2 0 1 8  
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. -  

hW - 64iO8 

(an air pressure t ransfer  p u r )  h s  transferred 35 gUlcc/mimte of 3 G i l h g  
water bgsinat a head of 90 f t ,  and a p u p - j e t  system (a  short  sh&ft FUP ac',uti%s. 
a l iqLi6 j e t )  has generated a fiow of  28 gallos/=i:: against a 23-ft  kea?. With 
the jmbo-pogo-stick pump, d i f f i cu l t i e s  have beer! encountered with the sc1020i3 
vaives which supply t ransfer  a i r ,  
b m i t  tc replace the troublesme solenoids.  
on the p u p j e t  spsen  t o  detersine c p e r a t h g  c h a x c t e x s t i c s  cf  dLffermt .je: 
desigm. 
usilrg a skcrt-shaft  cocvectiocalig lukricated s m p  ratcer the 2 puiq eqlo;-i'r,g 
process hb r i cased  bearings. 

MDtor-drivefi rotary valves are cqArreo5y keF-g 
Additional stuC.;es arg conseEFla?%i 

FOllOYiEg coxpletion of tkese tests a prctctfle pms will >e I'c~Zzkated 

Redox SoiveLt Extraetioc of U r a n i ; ~ - ~ o l y S d n ~ - A ; l o y  Feels,  
sEtsler -WE vere =de t e s t i n g  recovery of piutonitix f r o 3  t i g h  a c i ~  ( ~ ~ 4  M) feet5 
coctairing 0 .1  M dichronate, b.;? not kebted f o r  p k t o n i m  cxi ia t ic r .  
p r e p r e d  57 diesolvir,g unirradiate0 U-5 w/o MC alloy; f i s s i x  prc5cctz a ~ c l  
Flutcoiu.r,'IV) were added a f t e r  the i i s s o l u t i m .  T o t a l  s&lr , i rg  stretgtk- (LE:z-~ € 2 ~ :  
i ron) ,  t i m e  hetween a6ding plLtoLim!IV> an2 prccessing, 6rzZ Eges th2 ;  &t 2ou ?tz;5ra- 
ture i,55 C >  vere varcables st;ldied. 
*.x%r.i-ac 0 a 2 f o r  pluxnii1.m arid 0.2 to 1 e 2 f o r  r e p t m i m .  
varied frora 10 t G  20 fcr gross t e t a  and frm 8 %o 29 f o r  grcss garnsa> 

AdZi t f c ra l  r1r-i d x t r  
- 

The feeds were 

Percectage lcsses  t c  tke PAW were= 0.825 f c r  
DecorstarL-at Lor- f ac5ox 
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Support of C r i t i c a l i t y  Studies 

Preparation cf Materials. 
uranium t r iox ide  have been converted t o  the n i t r a t e .  

A l l  321 Buiic?,.:g hcldings cf three percezt C,,, err 
The forthcomhg P!kiR expert- - 

ments t o  determine Km v s  H/U r a t i o  f o r  three percent enriched honogeneous c r s ~ y l  
nit rate-water  systems w i l l  cons is t  of f i v e  e x p e r b e r t s ;  
range of e ight  t o  12, and two i n  the range of 30 t o  40. 

three i n  the Z/V ra t<c 

UOg Cake Densi t ies .  
Frocessing, t h e  aens i ty  of uranium sol ids  (expressed as g U/cc) and 5ke atoxic 
r a t i o  of hydrogen t o  uranium (NH/Nu) have been deternine2 f o r  UC2 - HpO d x t c r e s  
ranging from compact cakes t o  d i l u t e  s l u r r i e s .  
a t h e o r e t i c a l  curve of the equation: 

To provide information f o r  c r i t ; i ca l  nass s$udies fclr NPF' 

The p o i r t s  a l l  f a l l  very close tC 

. ,  

1 2 4 2 0 2 0  
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REACTOR DEVELOPMENT - 4000 PROGRAM 

PLUTONIUM RECYCLE PROGRAM 

S a l t  Cycle Process 

Development work on t h i s  process during the  pas t  mccth has been concentrated on 
prcblem areas requi r ing  e h c i d a t i o n  p r i c r  t o  i r i i t i a t i n g  experiments ir the  High 
Level Radiochemistry F a c i l i t y .  These include: 

a. Elucidation of plutonium behavior. 
b. Development of cathodic deposit ion techniques f o r  U02 yie ld ing  

deposits from which the  U02 can be recovered by remote manipulative 
techniques. 
Development of needed chemical a n a l y t i c a l  methods f o r  s a l 5  cycle U02 
products . 

c .  

Behavior of Plutonium i n  S a l t  Cycle Systems 

It has been previously reported t h a t  under c e r t a i n  col;dit.iccs plutonium tends t o  
co-deposit with uraniurr dioxide i n  the  cathodic deposit ion s t e p  by which the  U02 
i s  t o  be recovered. Additional work has confirmed t h i s  and suggests tha+, the 
eo-deposition is  most e f f i c i e n t  when s o l i d  oxide i s  present  i n  t h e  celZ arid d i s -  
so lu t ion  ( v i a  ch lor ine  generated a t  the  anode) i s  occurring concurreztly with 
despos i t ion  of oxide on the  cathods. 

This work has a l s o  shown t h a t  complete dissolKtion of  mixed c r y s t a l  uranium- 
plutonium dioxide can be e f f ec t ed  a t  a reasonable rate with azhydrcus hydrogen 
ch lcr ide  gas i n  t h e  N a C 1 - K C 1  e u t e c t i c  a t  750 C .  The solu3le uraciam and Flu- 
tonium spec ies  under these conditions have been shown ( v i a  d i s so lu t ion  of the 
sa l t  systems in aqueous so lu t ions )  t o  be u a E i u ( I V )  and plutocium(II1) 3ut the 
e x a c t  nature of  the  ions present i n  the  salt phase has not, ye t  been a sce r t a i aed -  
Chlorination of the  aelts does not produce higher oxid.ation s t a t e s  of piutoniun;. 

Exploratory attempts t o  e f f e c t  a c l eac  separa t ioc  of plutonium froo. -Xar_im 
have beec only p a r % i a l l y  successfu l ,  f i v e  t o  t e o  p e r c e r t  of the  piutoniur. 
Tending t o  follow uraniun: i n  a l l  cases.  
include : 

Approaches which have been t e s t e 6  

a. A i r  sparging NaC1-KC1 melts contailling uranium( IV) and p lu tcc i -m(  III 1 
i n  the  hope cf p r e c i p i t a t i n g  pU02 while leavfrig u r a r i m  ir; soLution 
as U02". 
ic t h e  melt ( e i t h e r  i n  sclu5ion o r  as ficely dispersed solid). 

In  a l l  cases four t o  t e n  percexis of t he  plutoni-a. rexriaiced 

b. P rec ip i t a t ion  of U02 from a so lu t ion  of U0$l2  and P J C ~ ~  ir NaC1-KC1 
e u t e c t i c  5y sparging w i t h  "anthydrous" ammonia gas, thereby preciFitat , ing 
U02 and hopefully r e t a i r i n g  plutocium(II1) i n  s o l u t i c n  i n  the salt 
phase. Again a f r a c t i o n  of the  pluiocium appeared i z l  the 302 pre- 
c i p i t a t e .  

c .  Cathodic deposit ion of U02 i n  t he  presence of an achybous  hydrogen 
ch lor ide  gas sp&rge i n  t h e  hcpe t h a t  p a r t i a l  r ed i s so lu t loz  of the  U02 
depos i t  as it f c m e d  might reduce i t s  plutonium cocfent.  Once agaiz,  
a f raz t ior .  of t he  plu%oniun w a s  i n c o r p r a t e d  in t h e  UC2 deposiz, 0 

I 2 4 2 0 2  1 
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I n  the course of t h i s  work it w a s  shown t h a t  use of a graphite e l e c t r d e - o z  v k c k  
U02 has keen yreviodsly d e p s i t e i !  as a= anc&e in e l e c t r o i y s i s  of a U C & ~ - K ~ C ~ - K C L  
nelt res-i!.ts i r =  smoth  accdic dissolut ion GP ur&ch,~, arid czrreap-di:;g ;~F??L ct;cr_ 
i n  the a w u n t  of  c E o r i z e  evolved. Thus, there  is a pcesibilfty 0: r e 3 x i L g  :?.e 
plutonium corrtent of urarii7m t o  be d i s c m d e t  v i a  8 second e l e c 5 r c r e f i r k g  s’;%r c r  
perhaps 5y empicyicg a m d k  d i s s c l u t i o c  t o  e f f e c t  the iritis1 ~ i s s o l a t ’ c s  of t h  
feed, hoping t o  f i n d  cccditfcrzs leading t o  prPferent i&l  dissclcthz cf U 0 @‘re,? 

a twcj-stage opera7lon t c  e f f e c t  clean seFsra:ica G,” ~ ~ T O Z L - X  azd ILEX~~Z :-c’Js-i7er. 
h o g .  Should t h i s  latter CpproGck l ikewise f a l l ,  P t  w i l l  Sa T~CEBS&T*- 3 9  - 

J tc, ..rt&LCjr 

One of a number of p r a c t i c a l  d i f f i c u l t i e s  which c o c f x c t s  +,he ccndcct c f  e : q ~ _ * I -  
ments i n  the High Level Radiochenistry F a c i l i t y  is relrzcvai o f  U02 f r o 3  t:?e 
cathode. 
iriformation has been o3tained on the  e f f e c t  of var ia5les  on the  c h z r a c x r  of +:.e 
U 0 2  e e p a i t  forzned by catAodic deFosit ioo.  
a t ta i r ,able  condLticzs, YO2 can be deposited cri graphite ic  3eposFts r&r,gLrg f r c z  
a very dense, hard coat  which nust  be chiseled off the  electrode, 50 8 ~:TC’LS, 

dendr i t ic  depcsiT which car be removed from t h  catkoie with g e r t i s  nechar-fzal. 
abrasior .  
the Eigh Level Radicchenistry F a c i l i t y .  
progress t o  evaiuate o ther  propert ies  (surface area, p a r t i c l e  s i z e  dis:rf?cyicc, 
F a r t i c l e  density, oxygen/uraniun r s t i c ,  e t c  ) t o  aecer ta ic  i f  fh?se F r c p e r t i e s  
wnich relate t o  ease of‘ r e f a b r i c a t i c n  a d  u l t f m t e  p e r f o r m m e  vary apizec.ra?Ly 
with the m m e r  cf f o r ~ n g  the deposit .  

_ *  Io the coarse of p i l o t i n g  Froceaures f o r  t h i s  operat icr ,  corslzera3,e 

Within the realrt cf pracsicCby 

The la t te r  type of deposit  i s  preferred ?or t h e  r e ~ c G t ~  ozer&t:xs 
Hcvever, measurexec-:s are c1.-:erCy ir 

Detenilratior of Oxyger;,/Urarlum Rat ic :  i n  UO,r 

Ar_al:?sis of CDlcrfOe in Selt Cycle ?J02 Products 

the powder i s  ground t o  ti smaller par5iele  sire. 

I 2 4 2 0 2 2 3  ’F 
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2 .  Amonia n e u t r a l i z a t i o n  (v ice  NaOH) w a s  tyied successfu l ly  i n  ore 
rm. This s u b s t i t u t i o n  has the  i i n p r t a n t  a h a c t a g e  cf e l i ~ n e t i n g  
sodium ion  (which increases  solut?il:ty and l s ackab i l i sy  of t he  
c a k i n e d  res idue)  arfi sodiun c:trate (whcze wide iiqL;.:d raage COE- 
p l i c a t e s  c a l c i n s r  operat ion)  . 
neu t ra l i zed  with aquecus amonia  and the  s l u r r y  c&Lc:neS wi+ihsdt  
sugar o r  o ther  add i t ives .  
was more compact than  +,hat c h a i n e d  e i t h e r  w:% s c i l t c  watt.e o r  
c a u s t i c  neu t r a l i zed  waste. Y3.e t c t a l  weight oi reeidlre was s l s ~  
decreased (from 20C grams per  l f t e r  cf acid:: waste fz 15C: graw per 
i i t . e r  af  a m c c i a  neu t r a l i zed  wast;.), apparect ly  &!e t 3  g r e a t e r  
d e s t r u c t i m  of s u l f a t e .  

FGrmalSe>y2e -trsated waste was 

Operation was ueve r i t fu l ,  and t he  product 

3.  The zeramic f i l t e r s  have ccxtinued t o  give t rouble ,  dxe t c  leaks  
around the  gaskets  or  t o  cracking caase6 5g d i f f e r e x i a l  t 2 e r s a l  
expar,sic!z:. 
Lie ts a t c .0  Icw vapor velrJcfty,  
shcws m c h  p ro r i se  f o r  ics3lu5le  res idues .  This c , m s ~ s t s  of; e2ictm- 
ting the  f i l t .e=.s  and csl?,ie.nslng t he  s 3 ~ 3 e n s f b l e s  ~ 5 t h  t5e  p o w r ' , ~  
? r = l h z t  folLcwe2 bj e-capsrat.io3 t r ,  dryness ii2 th f i r A a l  s torage  
c c n t a i m r .  T X s  t r e a t m n t  has the ad tee  adrantages of a tm t c  
t h . r e  ofcld in2reas.s in p-cduct dens i ty  (es ccnpared t c  a s - p = ? . Z x t d  
gcwfer) p2cs an iacreaze  in Yr-erEal c.oneustivit.y. Ac';:antsges c '=E: 

pot-type . x l c i n a t i c n  in222.de e i in i - r s t ion  of f o a d n g  and of :?aX.,ger 
sf cff-gas l i n e  plugging. 

A eyclcne was t rZe5  ??ut f a i l e d  t o  work wel l ,  Frc'bably 
A Si?ferer t ,  m d  nzvel,? ap-,rcack 

Mineral Reszt ions 

I 2 4 2 0 2 5  
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cf t h e  reaztcr t u b e s ,  
2C r ad io i so topes  except  f o r  Ma56 were equa l  t c  o r  i e s ?  than  those f r x  tk-e 
r e a c t o r  as a wkole ( o r  from alumtnuni t u b e s ) .  
h igher  frorr t h e  Zi rca loy  tube .  
e f f e c t  woi~ld be i f  t h e  ea t i r e  r e a c t c r  were tubed wi th  Z i r z a h y ,  h:t t,l-.ese 
da ta  indQsa te  t h a t  the r e a c t o r  e f f l u e n t  water woul i  I l G t  be g r e s t l y  a f fe - ' t e2 , ,  

The values  from t h e  X r c a l o y  tube fsr a l i  of t hese  

The ~ n 5 3  w a s  abeut. 25 pe r  r,er,t 
Fur the r  data are needed t r J  P e t a b l i z i  wk&t fhe  

Zomptcr -Caxal l ing  S p s c t r o m t e r  

The Zcxptcn-Caiicelling Spectromster  was aasezbLed an2 teste5., 
the backg m n d  of f a c t o r s  of two t o  f i v e  ar,d a r e5uc t i sn  of tfie Ccnptcn p r t i c n  
of t h e  Zn'? s F e c t r a  ~f about a faztcr  cf I'ive were c b t a i n e i .  Tke . le%ctcr 
x n s f s t s  of a f i v e - i n s k  diameter, f i v e - i n c h  hi&, N a I ( T i )  w e l l  c r y s t a l  i n  t he  
cen te r  of E p l a s t i c  s s i a t i l l a t i o n  d e t e c t o r  26-inch dianieter ?C-incn t i g h  
which is Dperate2 i n  an t i co inc idence .  
r e s u l t  frcm inc reas ing  t h e  e f f i c i e n c y  of l i g h t  g a t h e r h g  f rcn the l a r g e  
d e t e c t o r ,  

A re5~: t ior :  ir. 

Fur the r  ircprovemnts is psrfcmn&r,:e r r q  

CecicRg and Hgcb-ology 

The l a s t  w e i i  on R c j e c t  C E I H - ~ ; ~ ~  (CET FY 1959 w e l l  d r i l l i n g  pxgrazl;) was 
bsgun, F i f t e e z  wells are complete f o r  a t o t a l  depth of 3052 f e e t "  
38 f e e t  iess t h a i  p red ic t ed  o r  an  underrun of 1.2$0 
5;) encoun te re i  Lasait 63 f e e t  k igher  than  p red ic t ed ;  t h i s  fnd2cates  t h a t  
s i tes  e x i s t ,  even c lose  t o  o p e r a t i i g  a r e a s ,  whe=.e ndmerous wells prool& 
pressmably gcDd z o n t r c l b u t  where geologic  d a t a  are inadequate f o r  prcper  
p r e d i c t i o n s  a 

T M a  :a 
A s iLgle  w e l l  ( 6 9 9 - e -  

Z a n s  were m d e  tr- determine t h e  dFfferences i n  head betwser, tke aq<Lfera 
psxieTrate2 d i l r n g  %he d r i i i i q  3f the Zr?3A-Ji&ial we2.s 03 FY lg6G prcgrsn, 

i n  a sedtmeztary series t l i rougt  tLe i n t e r v e r i n g  aqLir:iudes er  by m & n s  cf 
t k  vel;. t k e m e l v e s .  The c o n t i n u i t y  ,?f the a q u i f e r s  a3d aqL<=l;r2es s l c o  
w i l l  be  b e t t e r  e s t a b l i s h e d .  Tlze data w i l l  h e l p  de t e rn ine  where t h e  w e l l  
cas ings  skould >e p e r f o r a t e d  t o  minimize v e r t i z a l  f low. T X s  w i i l  p r m i t  
zcre r e p r e s e n t a t i v e  mwng of ground waters a t  depth a c t  Trcvide better d a t s  
towar2 un.dercta=ldirg the p o s s i t l e  nicveinerit of wastes a t  depTh, 

n Lkis w 2 i l  h e i p  de t e rn ine  the p c t e n t i a i  gf in te rchange  cf waC,er between a q ~ t f e r s  

P. te?,lr,iqde w s 6  developed f o r  t . rac ing  t h e  flow 1fr.eE et m y  paint, ir: a t.uc- 
di l rensional  flew moilel. 
seacz  cf f i n e  hypoaerxic XeeCes; the dye is swept a long tke t r a3epa ren t  
p l a s t i c  s i d e  gf the nodel  thus ,defining the s t r eaml ine .  The :ec?aZqix w i l l  be 
use3 t c  eva lua te  the in f luence  of dens i ty  cn  the "sinking" of dezser ~ ? 1 u t . i x i ? ~  
Ir, the grcjund wat.er. 
water  beneati, watsr mounds impcsed on the water table ir, t.k,e m~%; w a s  c i e a r p j  
3emce t r 9 t e 3. 

A &ye s a l u t i o n  is  i n j e c t e d  i n t o  t hs  f i - w  p a t t s r n  by 

CbserTring tbe dye- t race3  s t rean:  l i n e s ,  t h  ncwemr;t cf 

A s tudy c5 3% f 3 w  l i n e s  benea t3  a mcun2 w a s  s tarte5 t , ~  e s t a b l i + k  tke cccd i t i cne ,  
If any, x 3 e r  which a mcund could be considered t o  b l x k  t h e  naturs ;  m v e m n t  Gf 
g z u n 5  water. 
w a s  a s s m e 2  t o  r e p r e s e n t  t h e  top f l c w  l i n e  i n  a two-2fmexioaa l  zc.7e1. Tke 
Sct t rE  f iow l i n e  would have t g  be h o r i z o n t a l  i E  t h e  Case c.f a kl-?rf:c'ntal 
m d e l  an4 the equat ion  f ~ r  t h i s  f b w  l i n e  :ar thx be mtegra%ed .  3'r-p these 
t w c  equa t f ccs ,  the bmndsry  va lues  of t h e  p o t e n t i a l  can be 93ta:cei fcr fLLw 

Fcr this  purpose the Forchbeimer equa t i cn  fcr t w - d i z e n s i c m l  f l c r w  

1 2 4 2 0 2 1  
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through a two-dimensional model having only one marce. 
was s e t  up t o  test the  assumpticns made i n  Dbteining tke  eqzs t ions  f c r  tke 
upper ard lower flow l i n e s .  
appeared frcni t h i s  a n a l y s i s .  

A kypzthe t ica l  cas? 

ITc cont rad iz t ion  t o  these  a s u q t i o n c  kas 

Soil Chemistry and Geochemistry 

A r a d i o t r a z e r  aetkod for determining e f f a c t i ~ e  6:ffm:a z c e f f l s f e n t s  was 
i c v e s t i g a t e d  f o r  app l i ca t ion  t o  tne  study of p a r t i z i e  X f f c i o n  2x1 z-ir,c.p- 
t i l c l i t e  an3 perhaps wi th  o the r  radfc iso tope  rem-rai r s a z t f o w  TrLe xe3.c: 
involves  measuring the  f r a c t i c n  cf z e o l i t e  i o a i i n g  with time it a flcwi-rg 
s y s t e m  using a s c i n t i l l a t i o n  c r y s t a l  monitoring a ami1 bed cf tke  mir,era;, 
Tbe g f fec t fve  d i f fus ion  c c e f f i c i e n t  of t he  2x0 exchangicg c a t i c n s  i n  ?:-e 
z e o l i t e  may be ca l cu la t ed  from t h i s  h a d i n g  curve. 
e f f e c t i v e  d i f fus ion  s o e f f i c i e n t  a t  two d i f f e r e n t  t e n p e r a t i r e s  if w i l l  be 
poss ib le  t o  obta in  the  hea t  of a c t i v a t i o n  cf t.he exchange rea2tQon.  
of apparatus  f o r  perforcling these  measurements was s t a r t e d ,  

By determining t h e  

Assen32y 

It was previousiy noted tnat  z i rccniun  was remcvecl with apparent ccmplete- 
ness  from s o i l  equi l ibr ium system when the  z i rconiun  concentrat ion waE 
t e n  t imes the  measured ca t ion  exchange capaci ty  of tke  SGL i n  ~ k e  systein. 
Similar experiments performed withcut eoi; i n d i c a t e 3  that Z k c m l L m  c c 2 d  
be c e n t r i  uged from 3.2 x 16-2 M d i s t i l l e d  wster systems &bow p9 5 .  
3.9 x 10- 
be l i eved  thgt zirconium e x i s t s  as a c o l l o i d  cver a wi3e pEi range i n  the  
systems s tudied .  The Z r  co l lo ids  a r e  a p s r e n t l y  i s o e l e c t r i c  near pH 7 
and t i is  can be sen t r i fuged  from d i s t i i l e d  water s y s t e m s .  I n  a l k a l i x  
s y s t e m ,  however, t he  ccllo2ds became s t rcngly  pepriize; a79 negativ?::? 
charged and a r e  adsorbed by anion exchange r e s i n s .  

I n  
It i s  E M Zr s o i u t i c n s ,  removal was near ly  compPete near PH 7 .  

Groxn? Waste Inves t  ip;at’,ons 

I n  the mathematical ana lys i s  and graghing of i abc ra t c ry  da ta  e v a h a t i n g  
t h e  ic f iuence  of cclumn l ength ,  t he  r e s u l t s  were too  s;at%red to ? ~ + a ~ l l s L  
the func t ion  r e l a t i n g  c o l u m  length  and c c l m n  capac i ty .  T h e r e f x e  a 
program was s t a r t e d  f o r  perforniing six r e p l i z s t e  experiments f o r  sa::- 
column length  s t u d i e 5  ac3 for each of three competing :xis (Ea, Mg, an3 Ca’, 

It i s  poss ib le  t o  def ine  the e f f e c t  cf systen pX cn scfl a i s3 rp t ion  near ly  
as w e l i  with equi l ibr iun;  determicat ions as w i t h  c o i u m  exper lnec ts .  
ba t ch  equfli’Srium st i tdies  a r e  being u e d  t o  def ine  tr_e In t e raz t fon  between 
pH and the e f f e c t  of competing ion Concentration on aPsorptic:? c f  ztrrntiun; 
i n  s o i i  eysterns bcth w:th arLd without t h e i r  nasnra l ly  o-.z&rring carbonaw 
miner-als. I n i t i a l  experinents  are with systems containing strscffm 
barfuo, mer the  pE range 1.0 t o  11.0. 

T9uc 

Unsaturated-f iow adsx-lstion experiinents w i t h  scil columns were zontinued; 
f i v e  new e x p e r h e n t a l  c o l ~ m z s  were s t a r t ed . ,  The bmaktkmugh =uv-eS 
drawn from t h e  r e s u i t s  of experiments successfu l  enough t o  p e r ~ t  th:s 
exanina t i sn  r e r e a l  the t y F i c a l ,  “Srr-shaped curve.  Tc ?ate ,  no trerid 1 s  
evident  i n  e l t h e r  t h e  slope of the curve o r  the  pos i t i on  of t he  5rJ$ break- 
through poin t  w i t h  r e spec t  t o  degree of s a t u r a t i c n  or zensior, g rad ien t  
across  tke bed. 
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The breaktkrcugh of ST@ apparent ly  reached i t s  maximurr: i n  LWO welis near  t h e  
experfnerfa:  c r i 3  neay Cable M @ U n t B h .  Both of these  wells show a z m t i m i n g  
C!Co of about C,C.?S while no raCiostront ium has been de te - t ed  Pc Df,ker rccnitcr- 
Ing  wells a t  tr.e s i t e .  
152lute2 by n a t w a l  ground waters before  sampling, r e e z l t i n g  i n  tne low C * C 3  
equ i l ib r ium vaiue, 
s fye  r o s e  six inches du r i cg  t h e  pas t  2L days.  
I n  t k e  water levels :s weiis E o n i t w i n g  t h e  experiment bu t  may h a w  sclze i n -  
f>uen:e sr, the r e s u l t s  :3taSned, 
sp ike9  x k t i c n  a t  a flcw r a t e  of four  g a i l c n s / f t * / d a y .  

The s t rcn t iun  s o i u t i o n  e n t e r i n g  the  c r i b  i s  s i g n i f l n s n t l y  

The water l e v e l  i n  a su r faze  pond mar t k e  nrcldsL c r ib  
TLis  .i,k-snge 1s n c t  y e t  re f leC5e3 

The small experixenta;  :rib nsw ac:eTts the 

F i e  Id P.pp a r a t LE, De ve l o  pne nt. 

@ne u n i t  cf a 3eep-vel1 water saE?ler w a s  f a b r i c a t e d  and t e s t e d ,  
cpe ra t53  s a t i s f a c t o r i l y  under a depth of 46C feet  of water. 
cf a check va lve  i s  i n d i z a t e d  f o r  mre Dosi t ive  r e l e a s e  of a i r  pressure  frerc 
t h e  Earnpie b c t t l e  as it i s  r a i s e d  fron; d e p t h ,  

The sampler 
The d e s t r a ' o i i i t y  

M i  zrsmer 1 tit s 

The depos i t i cn  was nieasw,ed cf t w c  and. fou r  m:rcc Farti;les from a f l u l l  I n  
laminar  f lcw t r m u g h  a 3;4-inch-diameter s t a i n l e s s  s t ee l  p ipe  an9 a @ne-icck- 
d i a n e t e r  a A m i n u E  p i p e .  I n  the % r a n s i t i c r .  f r o a  t u r t u l e n t  t o  lamicsr flcw, 
ths depos i t i on  of four-micron p a r t i s l e s  dezreasei sharp ly ,  i n i f c a t i n g  t h a t  
lepc,-i t ;cn was depenzent p r imar i ly  011 t u b u l e - - e  The dspori-  
tEsn cf tw:-mlcron p a r t i z l e s  decreased a t  a much slcwer ra te  i n  t h e  sane 
T r a n s i t i o n ,  frcx Egh t o  Icw Reynclds nuzllbers, fzi3iss';ing t.rAat d e 2 c l t l c n  cf 
t h e  s m l l e r  par;;cles w a s  m w e  dependent on Lanica? d i f fus ' i c r  . 2 . ~ 5  ~ 5 s s r - ~ a  - 
ti% w35 scp-,orte5 cy the p r e f e r e n t i a l  depos i t i on  of the very ma;: partFILc5 
;n t Q e  lamina=. flcw experi icects ,  I n  gene ra l ,  t h e  p a r t i c k  d e F o s i t i m  r a t e  i n  
larr.lrar flcw i s  several orders of magn'tule 2wer  t k e ~  fGr depoet t icn  a t  
Repicids n m b e r s  g r e a t e r  tSan a k u t  500G. 

cf the fluzd. 

Depos i t icn  of same l a r g e r  p a r t 5 c l e t  was 3bserved under f h w  rates w L : k  skcuL9 
F.avs p r e c h d e i  depos i t i on  Icy e i t h e r  t u r b c l e m  cr  :acinar d;ffusim. 
po:t-Llat,e3 t h a t  unbalansed a e r o d y n d :  f s r c e e  u n s y m w t r l = a i  p a r f l c l e s  
zoulfi flzpart a radi ia l  v e l o c i t y  compcslent r e s u l t i n g  i n  % p s i t i o n  G f  l a r g e r  
Fart1:les near  the w a i l .  Ir, e x p e r i m n t s  u s x g  32 riLcrc.n spher5:al  g l a s s  
bea3.s the 5eposf t fon  x n s t a n t  decreased frcm h cm'rcn a t  N 
imeasurakly sinaz values (less t han  0.0i crc/min> at N 
s u p p r t e d  The trjp9thes;s cf unbalanze5 f c r c e s  5aus:ng @pos i t ion  of t h e  larger 
unsymie t r i za i  ZIS Fsrticiee 

It WE=- 

cf  3CGC tc 
,fcE2000. T l d s  
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dIOLOG'I OPd.:;";ZTION 

No s i g n i f i c a n t  changes i n  o rgan iza t ion  took p l a c e  ciaring t h e  month, * 
Be TECX:iCA?L ACiTJIi'IES 

FLS3IOIJA3LE 1 ; h T S I N S  - 2000 F T C I G W I  

31 OLOGIC AL P;C i :I ITY) RIN G 

Ea< io iod ine  Contarnination 

Soncen t r z t i cns  of II3l i n  t h e  thy ro id  glands of  jack r a b b i t s  were about  one 
h a l f  those  observed one year ago, Values follow: 

Locat ion 

Fross sr 3ar r i c  ade 
4 >Ales  Si Redox 
Ilahluke Slope 

pc /g  Vet w t .  
Average i b ; a x i m u m  

1 10-3 2 x 10-3 
1 x 10-3 2 10-3 
i x 1 d  1 x 10-3 

Trend 
Factor  - 
- 2  - 

Coluybia FLiver Cont .mina tmn 

Concentrat ions of gross  b e t a  e n i t t e r s  i n  g m e  s p e c i e s  of waterfowl c o l l e c t e d  
from t h e  Columbia River were approxina te ly  two tines those  observed one year 
ago. Talces f o l l o w :  

Coot f l e s h  
Lli-Ji.?g duck f l e s h  
Grebe f l e s h  
River Luck f l e s h  
G-211 f l e s h  
Lerganser f l e s h  
Heron f l e s h  
Goose f l e s h  

LOC a t i o n  

Hanforu Ees, 
It 11 

11 I t  

f t  I t  

It I t  

rl I t  

I1  I1 

It I f  

FC/Z i e t  W t .  
Average :.aximm 

- 
- 2  
+ 2  
- 10 
- 9  
- 5  - 

9 Values are compared with t hose  ob ta ined  i n  Kovember 1959, 

F a l l o u t  Con t a n i n a t i o n  

F i s s ion  products  occur red  in r a b b i t s  from Hanford Reserva t ion  i n  ti-e 
fol lowing maun t s :  

I Z W 3 0  



UTJCLASSIBIZD D- 2 

Smple  ’Type 

Bone 
Feces 
1 . h ~  c l  e 
Liver  

p c / g  Wet Platerial 
Aver age 

2 x 10-5 
1 x 10-5 
5 x 10-5 
4 x 10-6 

Swamp Contamination 

Cmcent ra t ions  of mixed f i s s i o n  products in tissues of waterfowl coilecteci  &t 
221-U a n G  Redox swam were about. one- f i f th  those observed one year ago. Vaiuez 
follow: 

S q l e  T p e  

Diving k c k  
Bone 
Sof t  Tissue 

Eiiver Duck 
done 
Sof t  T i s  sue 

Coot 
33ne 
S o f t  Tissue 

p c / g  iJet I.iateria 
Average 

9 x 10-5 
7 x 10-5 

1 1 x 10-3 
2 x 10-b 

J: Vdues  are compared wi th  those obtained i n  November 195ye 

ZfZect of Reactor  S f f l u e n t  on Aquatic Organisms 

iioutine monitorlkg o f  t he  e f f l u e n t  from the  100-KE reaz to r  was continued w i % k  
f inge r l ing  cninook salmon. l ior ta l i ty  o f  the f i s h  he ld  i n  e f i l u e n t  cmccncraymc: 
t y p i c d  of those  p re sen t  b- t h e  Columbia River ana p red ic t ed  f o r  the f u t u r e  
mounted t o  about 2 p e r  cent .  I h i l e  t h i s  is  s l i g h t l y  g r e a t e r  than  t h e  c o n t r c l s  
(mor t a l i t y  aFFroxi:ately 0,s per  cent ) ,  it i s  we l l  withfri the  expected range 
and probably r e f l e c t s  on ly  a more r a p i d  developmental ra te  which r e s i l t s  f r o m  
t h e  s l i g h t l y  warmer temperatures. 

Survivdl of columnarls c e l l s  i n  r i v e r  water was t e s t e d  a t  temceracLres r a g i n g  
from 50 to 7L F. A t  t h e  lowest temperature, su rv iva l  was acproxir.ately h t l x s  
Erea te r  a t  6 cays than  was s u r v i v a l  a t  t h e  highest  temperature,  Hicroscopi: 
examination s,howed no formation o f  microcysts,  f n c i c a t h g  t h a t  c y s t  formation 
probzbly occurs on ly  under condi t ions  of growth. 

Yi th  concentrat ions of columnaris s eve ra l  f o l d  g r e a t e r  than used wi th  salmcjn 
l a s t  years  f i s h  were k i l l e d  spo raa i ca l ly  and only a f t e r  a prolonged Fost-  
exposure Feriod. It i s  still uncer ta in  whether this represents  a r e s i s t ance  
of t h e  ymnger  sah.on t o  t he  orgmism o r  whether t h e  .,‘estern b;asnlngt,on stram 
of  salnon p r e s e n t l y  used is more  r e s i s t a n t  tzan  the  local  s t r a i n  used i n  i a s T  
year  s t e s t s .  

1 2 1 1 2 0 3 1  



Cichlids (an egg 1ayb-g t r g p i c a l  f i s h )  have Seen e q x s e d  t o  t k e s  le-.-els of P-)- 
in i;ater f c r  approximately f ive  montns, 
Some of these f i s h  hzve now reached maturity a m  a few eg: lots have been os-,a7xic3, 
.;ttenpts a r e  being made t c  improve the te:hnique for  h a n d i n g  the  nexly sp'-tsried 
eggs s o  t h a t  more r e l i a b l e  estimates o f  t h e  n a b i l i t y  of the sex produc%s,qsn '02 
obtained, 
in the  same a c ~ a r i a .  
i q e c  for c5nsistency i n  oociy ouruens between -Lnain5ual f i s h .  

Swviva l  hzs been excel lent  i n  ;U. l o ~ s ,  

A discouraging f e a t u r e  i s  the wide rmge rn concentration of P ; L  c l  i isr-  
AdLition o f  t:?e isotope t o  t h e  water has ne t  res%l;ed 13 :n? 

Zinc - 
m e  r a t e  cf turnover of Zn65 in ramS varied from 10 t o  30 per  cent per day for  most 
t i s s u e s  t; less  than LF:C' Fer cent u - 1  bane and v,?luntary muscle. 

C O  Retentior. curves were obtained f o r  Sf' 
t o  ;-eanlmg Fats. Tnese da5a compare t o  s i m i l a r  r e t e n t i m  curvas Frevic.isi:J 
obtamed with i-.atiLre r a t s ,  lis i n  the  case o f  the mature a i m i s ,  a s ingle  y o m r  
f u n c t i m  o f  time dld no+, adet-n;ately descr ibe the r e s u l t s o  The d a t a  czmla bs 
resolved ? c i t e  nicely -into t t m  exponent id  functiops. Ths r e t e n t i c n  cf bo?h 
Sr5@ anS Cad5 v e r e  d i e t a r y  calcium dependsnr.--CabS t o  a mich greater  e x t e L '  thar 
SrSO. 

a b  eaL5 a h i n i s t e r e d  intraperltoneaX-,. 

I 

A nore dezailed analysis  o f  t h i s  d a t a  will be for thsommg,  

After a 2 8 - c q  f fcmait ioninglT period 3n the experimental diets, +,he 25 matms 
rats  i n  tl?e experiment t o  stuay simultanems v a r i a t i o n  Df F ~ C S  -~0~215 ai :&ciuiil 
l e v e l s  i n  t h e  c;et were each administered a t r a c e r  d x e  of C Z ~ ~ ' ~ . ~  sr9? b.- 
stonach tube. 
i5 days post administration. 

hcre-;i.cn w i l l  be col lected d a i l y  u n t i l  t h e  a n i m L s  are s a : r C i z y d  

KO er.idenca of bone damage was seen i n  the 120 x-ray Fla tes  o f  repTesentati-e 
o r l g i n d .  o r  F1 anmals YI the chronic SrFo t o x i c i t y  study ( 9  months after star*-Lng 
radioisotope feeding) 
50-day f:twes and a suggestion of change rn a 70-oay f e t a l  l i v e r  ir, the  15 pc,/c.a;T 
group. Tkis damage was predicted on the b a s i s  of obsernng some changes in 
the b l o o c  qf t h e  p i g s  seen a f t e r  b i r t h ,  
W/dW Sr4' feeding schedules a d  tnen bred iri  order t c  - - e r ~ y  t h e  damage seen 
in the  70- and SO-day fetuses)  

Histological  changes were observed in t!ie l i v e r  of 

(T-do more sows were placed c 2  25 or 53 

I n  ac;c'ition to  the chw.ges i n  blood. const i tuents ,  sofie of she 25 pc/aay F-, 
animds sho i~  a depressed growth, cry skms hair l o s s ,  lef,hargy and l o s s  cf 
aFpe+- I --Le. ' 

http://hcre-;i.cn
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The test  t o  ae t emine  the  toxicity of  SrYO t o  t r o u t  was s t a r t e d  l a t e  i n  the  month 
a f t e r  d i f f i c u l t i e s  involving high dose rates during spiking of  the pe l lezs  were 
overcomee 
rainbow t rout  a t  l eve l s  of 5 x loo3 pc ,  5 x 1 0 - 5 ~ ~  and 5 x lO-l,uc/gram o f  flsh/dayo 

SrSo-YYo i s  now being adriinistered v i a  forzs-feediqg techniques t o  

Iodine 

The Palouse swine tha t  have been fed 1131 dai ly  during most of t h e i r  adul t  l i f e  a r e  
being sacr i f iced  a t  various stages of gestation. One sow sac r i f i ced  on t i e  84th 
day of a 1124ay  gestation period exhibited a t h  oid concentration orJy aboiJt ono- 
half  that  of the f e tus ,  The f e t a l  thyroidal I 13y concentrations, however varie.3 
by more than a fac tor  o f  two. 

Three young ( ? / b  bred) Pitman-IvIoore pigs  were given t racer  coses o f  s3' pr ior  
t o  s ac r i f i ce ,  
was 55 per cent  of the administered dose a t  10 hours, while the  peak c o n c e n t r e t i c  
a t  24 hours a f t e r  o r a l  administration was 40 per cent. 

Following in t raper i tonea l  aiuninistration, peak uptake in t h e  thyroid 

Cesium 

Previous da ta  has indicated t h a t  subs tan t ia l  amounts of d3' may be aasorbed 
on t o  r o o t  surfaces under nu t r i en t  cul ture  conditions, 
the adsorSed cesium, r o o t s  were t rea ted  f o r  varying periods of time with carrier 
cesium s o  that the Cs1j7 could be exchanged o f f  of the roots ,  
sore 50 per  cent of the  Cs137 was removed under all conditions. Future attempts 
w i l l  be made t o  determine whet'ier the concentration of  adsorbed cesium is E, 
function o f  potassium concentration i n  the substrate ,  

I n  an attemp: t c ?  rsmove 

It +Feared tha t  

Flu to n i m  

Three pigs t r ea t ed  with 9 grams o f  DTPA one h m r  a f t e r  Fu inject ion 
fn the urine,  f rom 78 to 885 of the  Pu dose, during a period of 6 days 
following in jec t ion ,  This compares with excretion of from 1 t o  2 pe r  cent of 
the Pu dose i n  control  animals, 
LT the l i v e r  by a fac tor  of 26 and deposition of  PU i n  bone by about a fac+,or 
of  10. 
analyses. 
in the  pig is  essentially s imilar  t o  t h a t  previously observed in great  d e t a G  
i n  the  r z t e  

excre:ed, 

The DTPA treatment lowered deposition of PU 

F - h a l  r e su l t s  and material  balances await the completion of additional 
It wmld appear from these preliminary results t h a t  the acticn of 9TPA 

Skin s i t e s  in jec ted  6 months ago with Pu239 (IV) n i t r a t e  a t  1eTrels up t3 I ) ~ C / E ~ X ~  
show v a q i n g  degrees of eschar forma%ion, the degree being generally a f'unztion 
o f  dose e 

Two more swine were subcutaneously injected with Plutonium in order to t e s t  t h e  
effectiveness of tourniquets in pEeveGting plutonium 
n o t  ye t  complete; however, it appears t h a t  the l i v e r  
tourniquets were arpl ied showec concentrations about 
animal on d i c h  tourniquets were used,) 

4 2 0 3 3  

translocation. (Analyses are 
of the animal on which no 
eight  tines t ha t  o f  the  
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X-ray p la tes  of two anunals in jec ted  a t  6 weeks ana 6 m n i h s  of' age w i t n  1.3 p c  
of h 2 3 9 / K g  body weight eyiciemed bone changes, 
anmals injected with Pd2j9 t h e e  and one-half nonths ago looked llke mi a r i y  
s tage of an osteogenic sarcoma (precancerous les ions) .  
b i jez ted  - 3 with 
stuciy ix jjo) 

The changes i n  the bones cf tk.5 

(Five more ar.ifi&s verf 
ana 2 with h2j9 - t G  bring t'ne t o t a l  animals on thy5 

Radio act ive Part,icle 5 

A study of the  e f f e c t s  of single and d a i l y  ( f o r  six months) exposures t o  Sr%OL 
aerosol  was t e m i n a t e d  by s a c r i f i c e  of  the surTrivmg mice. About two a d  orie-half 
years has elapsed sincP the  mice were exposed, S m d l  changes in t t e  c i r c d a t k g  
leukocT%es weye obsened,  
s ~ ~ ~ - Y ~ O  content  are  not  complete. 

Histologic s tuc ies  acd assay of  the t i s s u e s  f o r  t 

Equipnent has been assembled. f o r  study of the e f f e c t  of ra r ious  parameters 
(vi2 e rate and dept I of  brea t  i ing,  r e l a t i v e  length o f  expirat ion and i n s c i r a t l c x j  
on deposit ion o f  p a r t i c l e s .  
patte-rn i n  r a t s  and dogs, 

A thermistor i s  being used t o  s-dy r e s F l r a m q -  

A total sf 1; beagle dogs died between 5's and SO5 cays a 3 e r  dep6si t icn cf  PL- 3 7 9 ,  C,, 
The zcuta le+hal  G O S ~  nay be l e s s  t h a n  was expzcted frclr. sarli2r staaies. 
dogs, i e a t h  vas prezeded by l c s s  o f  weight, increase o f  r i s p l r a t o r y  rzT5 f r m  
'30 to 170 o r  r o r e  yer minu+,ec and  exe eased r i i ibers  of c i r x i a s u l g  l e d c c c y ~ e t .  
A t  autopsy t h e  lungs %:ere sonsolidated. 

Ir L i  i 

Gastroiin t e s t i n a l  Iiaciict ion Injury 

Aidit icnai  d a t a  were obtamed on the e f f e c t  of intestinal racha~wr, GII t k  f e i d  
excretior. rf rn LravenousLy administered I l J l - l a b e l l e d  p c l j j ~ i n y ; p y r m l i a x e  ( P E \  
3periments in rats ind ica te  no increased exsret icn m the X-ray dose rangmg 
f rom 1000 t o 5 0 0  r, and a decreased excretior, wiTh a nitrogen mustard dcse cf 
2 ng/kg as compared with I mglkg. 
i o se  depender,t increase in the f e c a l  excretion o f  PVP m r i n g  the t f h o d q ~  pe:i>d 
fo l lowing  administration ( 3  t o  5 days f o l l o m n g  irrad3at:ooc). T i i ~  normal 
excre?ion o f  PIT -5, the dog 1 s  e i t e  a i f feren? from the rat,  an^ prcszrit data 13 
i n m f f i c i e n t  t o  completely evzluate the diagnostic p o t e n t i s i t i e s  of ;his 
Frcseciure ir, tke dog. 

Limited s tudies  with dcgs mciicaTe a? X-r-ay 

Kicrobiol ogical  Stugies 

Additional d a t a  were obtained mdic  a t ing  +hat leakage o f  Fctassium anc phospha-5 
froni i r r a i i a t e d  yeas? c e l l s  was g r e a t e r  untier anaerobFc T h a n  aerobic ccndl t i tnss  
TLis d i f f e r e n x  was sm.ilsr whether the experunen+,s were c x x i ~ c t e c  t i i th o r  n+,hoii* 
glticose as a su5s:rats. 

1 2 4 2 0 3 4  
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Associated with experiments to evaluate the l ag  phase of growth in yeast  c e l l s o  
some experhents  were conducted using X-irraaiation of the cul tures  p r io r  to the 
growth phase. 
difference i n  t h e  growth r a t e  nor  total growth obtained by the cu l tures  with or 
without &O mc tritium/ml of  solution. 
pre- i r radiated gives a markedly depressed growth r a t e  as compared t o  c e l l s  grown 
k-~ the  absence of  t r i t ium,  
protection of the  pre-growth dose of X-rays, 

In  cul tures  receiving a pre-growth dose o f  25 kr, there was no 

Such a dose cjf t r i t ium w i t h  Cells no t  

There is a t  present no explanation f o r  this seeming 

Effects of Radioactivity on Populations 

Cultures of grain-infesting moths, Ephestia, which were established l a s t  month 
in media containing d i f fe ren t  concentrations of 
of development by the end of February. 
cul tures  reach maturity next month. 

reached the 3rd l a rva l  stage 
Effects Will be evaluated when the ccjntrol 

Stock cul tures  o f  Habrobracon, a wasp which is pa ras i t i c  upon Ephestiai were 
obtained and. a r e  being developed f o r  s tud ies  of the e fzec t  of raaiat ion upon 
populations 

I4anager 1 
BIOLOGY G P B A T I O I I  

HA Lornberg : es 
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C, Lectures  

a. Papers  Presented  a t  ItIeetings 

None 

b e  Off-Si te  Seminars 

H. A. Kornberg, February 5 ,  1960, "Radiation Bio logy  at  tIanford,lf 

E. Le Uhler, February 1 2 ,  1960, Unive r s i ty  o f  Washington, S e a t t l e ,  #rash. 

Argonne Nat iona l  Laboratory,  Lemont, I l l i n o i s .  

c .  Seminars (i3iology) 

Po L. Hackett ,  'Yematology of ?3xperimental Animals,t1 February 10, 1560, 

Capt. J .  Z o  West, "1k;etabolism of P32 i n  Piice,tl February 10, 1960, 

F r o f .  E. J. Fos te r ,  Bept. of A g r i c l l t u r a l  Chemistry, WSJ, Pullman, Wash, 
" S p e c i f i c i t y  of Enzyme Action". 

D r ,  E. A .  Hennacy, "Fac tors  Affec t ing  the  F l l l i n g  of t he  F rog l s  FIeart", 
'ebruary 24, l Y 6 O .  

D. Z o  I k r n e r ,  "Technical A&y.inistration,ii February 24, 1960. 

ti, Seninars  (Local)  

ITe C. Hanson, Y a r r a t e d  co lo r  s l ic ies  of f o r  t h e  Fa ther  and Son 
Janquet  a t  t h e  Ves ts ide  P r o t e s t a n t  Church, February 1, 1960. 

- ?  r: C e Hanson, llRad.oecolo&y, )I Information meeting - 202-Bldg, , '200--West, 
February 1 2 ,  1960. 

Yo 2 .  Hanson, "Narrated c o l o r  s l i d e s  o f  Alaska1', f o r  Carmichael Jr. d igh  
Science c l a s s e s  (5 t a l k s ) ,  February 19.  

Eoni tor in  g Informat ion Pleeting, Febmary  21 (3W Area) 
-. J e B a i r ,  "RaCioisotope t o x i c i t y  f r o m  pulmonary absorption,I1 Raaia t lcn  

Do Pub l i ca t ions  

a. 3 1  Fub l i ca t ions  

B. ?' Fos te r  and R.  L. Junkins,  "Off-Project Xxposure from Yanford 
I ieactor  Zf f luent , "  February 1, 1,960. 

I 2 4 2 0 3 b  



E-1 

OPERATLONS RESEARCH AND SYNTHESIS OPERAIION 
M O N T i I  REPORT - FEZRUAFX, 196C 

ORSANIZATION AID PERSONNEL 

R, L. Easmnn t r a n s f e r r e d  t3 TEMPO effecxfve February 1-5, 1362'. 

OFERATI'INS RESEARCH ACTTJITIES 

I nF ut -0 g t p  ~1 t S imla t i o  n Model 

Program-ing of t h e  GCL method of e s t ima t ion  was completed. 
f z r  :he use of t h e  method was i ssued .  

An i n t e r i m  gui3r  

Sex-cra' ca ses  of t he  h igh ly  segrega te  HAP0 mcldel were h g i c a l l y  l i s t e ?  az2 
prepa re2  f o r  computation. 

5 e b x  Disas ive r  Study 

D - e  1 3 g i n d  a c a i y s i s  of one model of t h e  Redox D i s s c i u t i c n  Frore55 w 3 s  :x!ple:ei* 
The l c g i c a l  a n a l y s i s  e m h a s i z e d  t h a t  models zf t h i s  tyrje r,%ncZ+. be cahLa:z2 t y  
repeat,ed a p p l i c a t i o n  of  m u l t i v a r i a t e  r e g r e s s i o n  and G L  ~ e r h o d e  t~ what m y  
qjpsr  t o  ke  k g i c a l  subsystems of zhe o v e r - a l l  m3del. Farthermcxe, i t  was 
e-;:&nt t h a t  t h e  mo2el XLE not  l o g i c s l l y  i d e n t i f i a b l e  for t w o  x w m s :  

(1' Tke m,r?el conta inea  two basic i d e n t i $ i e s  which wculd cause singil3r;t;cs 
i n  tte m u l t i v a r i a t e  t r e a t m a t .  

(i+ The m=.%el f a i l e d  t 3  rreet c r i t e r i a  f o r  necessary and siffisient r:o.::tl=r,s 
gf i c l e n t i f i a k f l i t y  i n  two of t h e  seven s t r u c t l r r a l  eqGarior,s. 

UFC:! rem?-+--al cf t h e  two i d e n t i t i e s  and adjustmerit Qf %e c s c s s ~  ~ a t : c z  >-  - -  3 s  . 
t3 ~ s t h f y  tke  necessary and s a f f i z i e n t .  c o n d i t i x ~ s  i n  zke twc equa.rim3 vk i :2  
w e r ~  ccc, i2ent i f isble ,  a model having l o g i c a l  f t ienzi ty  was ckts ine3. .  

OFERATIONS ANAi'fSIS STJDIES 

C p l i t y  Cert.if i c a t i o n  Program 

Ass:si,mce was given i n  d e f i n i n g  d a t a  requirements  of the. V2allT-y cers5fica-i:a 
prclgram suciz t h a t  t h e  program t o  u t i l i z e  Ii3M equipment ia p r ~ c e s s l r ~ g  :be 2a:s 
can ? e  ccmpleted,  

Past irradiatim, da ta  from t h e  f i r s t  seiren tubes  d ischarge2  ucder t i i s  prcih: = 

t i c 3  t e s t  were analyzed, wi th  t h e  results d iscussed  i n  a sezret dDcumen5 
HW-SGSl, "Analysis of lhta f x m  I n i t i a l  Seven Tukes Dlscharged 'Jnder = P - Z 6 A  It 

2/2+/6? 0 

ConTrs l  cksr te  were s e t  UP for p r e - i r r a d i a t i o n  dimens;onsl measurements ?%-e? 
cn qualPty C e r T i f i c a t i c n  d a t a  from October, 1959 -- J a m a r y P  136C. 
w i l l  k= msLntsined in The f u t g r e  ?;y FPD pergonnel.  
1 7 1 1 7 f l 7 7  
I L T L U J  I 

T h s c  char's 
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Fuel  Element F a i l u r e s  

1959 I and E rup tu re  d a t a  'are be ing  u s  a t o  obt  . - .  i n  estimates of t h e  parameters  
used i n  t h e  basic r u p t u r e  r a t e  equat ion .  
3n s o l i d  f u e l  elements.  
r e l a t i v e l y  l imi t ed ,  t h e  parameters  cannot be estimated wi th  much p rec i s ion .  The 
p r e s e n t  rup tu re  model w i l l  cont inue t o  be used un le s s  t hese  I and E d a t a  sugges t  
t h a t  it i s  n o t  v a l i d  f o r  t h i s  geometry. 
by Process  Analysis  personnel .  

These estimates were o r i g i n a l l y  based 
Since the amount of I and E rup tu re  data i s  s t i l l  

Ca lcu la t ion  a s s i s t a n c e  i s  be ing  provided 

P r o b a b i l i t i e s  of a t t a i n i n g  a goa l  i ncu r r ing  less  than  R rup tu res  dur ing  1960 
were c a l c u l a t e d  as a func t ion  of a t r u e  metal q u a l i t y  improvement. 

O p t i m i z a t i m  of Reactor Operat ions 

A f o r n u l a  g iv ing  t h e  d i s t r i b u t i o n  of time between unscheduled outag- p s  was used 
I n  the rough draf t  d i scuss ing  expected downtime as a func t ion  of r e a c t o r  ope ra t -  
i n g  cond i t ions  and manpower. I n d u s t r i a l  Engineer ing personnel  suggested t h a t  t h i s  
formula i n  i t s e l f  could be u s e f u l  t o  area a n a l y s t s  as an a i d  i n  schedul ing r e a c t o r  
outages.  It was t h e r e f o r e  documented and d iscussed  i n  HW-64013, "Dis t r ibu t ion  
of T ime  Between Unscheduled Reactor  Outages, " 

It i s  f e l t  t h a t  a real savings i n  t o t a l  r e a c t o r  product ion  can be e f f e c t e d  by 
us ing  an optimum system of a l l o c a t i n g  supplemental  crew personnel  dur ing  simul- 
taneous shutdowns of more than  one r e a c t o r .  
IR an e f f o r t  t o  i l l u s t r a t e  t h i s  o r  similar systems, a t tempts  were made t o  c o l l e c r  
p s r s i n e n t  d r t a  t issociated w i t h  r e c e n t  shutdowns t o  show what savings would have 
r e s u l t e d  from d i 2 f e r e n t  crew assignments.  The necessary d a t a  could no t  be found. 
The p r e s e n t  p l z n  i s  t o  i s s u e  a r e p o r t  us ing  a genera l  approach and p o i n t  ou t  what 
d a t a  would be r equ i r ed  be fo re  a r e a l i s t i c  e s t ima te  of savings would r e s u l t .  Such 
data are a l s o  r equ i r ed  before  one can r e a l i s t i c a l l y  eva lua te  t h e  e f f e c t  on t o t a l  
p roduct ion  of having a d d i t i o n a l  personnel .  

Z-Plant Information Study 

The AEC b i d  r eques t  f o r  computing equipment t o  be used i n  t h e  2-Plan t  s tudy was 
i s sued  l a t e  las t  montk. 
Operat ions3esearch & Synthes is  Operat ion has accepted t h e  p r o j e c t  management f o r  
this study. 

2-23-60. 

Such a system was proposed i n  December. 

Vendor b i d s  on t h e  equipment are now be ing  eva lua ted .  

R e l i a b i l i t y  S t u d i e s  

Work on t h e  K r e a c t o r s  system r e l i a b i l i t y  s tudy  continued. 
l e t t e r  summarizing t h e  results has  been w r i t t e n .  
t h e  NFR r e l i a b i l i t y  s tudy.  
mzdel f o r  d i g i t a l  comFutation. 

A new and gene ra l  technique f o r  computing t h e  r e l i a b i l i t y  of a system of arbi- 
t r a r y  wmplex i ty  has  been discovered,  and i s  undergoing f u r t h e r  development. 

A rough draft of a 
Fur the r  work has  been done on 

I n i t i a l  s t e p s  have been taken toward programming t h e  

Inventory S tud ie s  

The economic o rde r  q u a n t i t y  formula used t o  guide t h e  procurement of genera l  
s not  a t  p r e s e n t  inc lude  a formal procedure t o  de t e rn i ce  whether or  
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n e t  it i s  advantageous t o  take  edvanttige of q u a n t i t y  d iscounts  c r f e r e d  by - ;en2cr~. 
A procedure t o  k n d l e  t h i s  s i t u a t i o n  was developed during t h e  month. 
i s  FreseRt ly  be ing  communicated t o  General S to res  and Excess P rcpe r ty  Operation 
managenect and buyers  through a s e r i e s  of meetings.  

ThF p r o c e h r e  

STATISTISAL AND MATHXMATICAZ, ACTIVITIES FOR OTHER HAP0 CCIMPONENTS 

Fue l s  P repa ra t ion  Department 

Several. tubes  of data desc r ib ing  v a r i a t i o n  i n  c l a d  th icknesses  f o r  co-extruciei 
t ubes  were analyzed.  
the results were conipared. 

Thermocouple readings  ( s p e c i f i c a l l y ,  t h e  p d o( t r ans fo rma t i sn  t e q e r a y u r e ;  
were eva lua ted  from several runs  us ing  co-extru2ed f u e l  elements i n  order  tc 
evaluaze t h e  e f f e c t s  readings  of type of  thermcrouple, Inserz'ion 
depth,  age of thermocouple, and s e t  temperature .  
i n g  of e f f e c t s  i n  t h e  data which c l m d e d  t h e  i n t e r p r e t a t i o n .  

Two methods of measuring t h e  c la& t t i c k n e s s  were uses.  and 

There was cons iderable  ccnfzund- 

Braze3 Layer I n t e g r i t y  r e j e c t  data from t h e  canning l i n e s  covering several days 
experience i n  January were analyzed t o  determine whst t h e  e f fec?s  on rejec? 
rates were of v i b r a t o r  f requency and/or amplitude.  
experiment conducted i n  t h e  306 p i l o t  p l a n t  a r e  c u r r e n t l y  be ing  analyzed w15k t h e  
same Gbject ive i n  mind. 

Data f r c n  a c c n t r c l l e d  

Rejec t  d a t s  and total count  d a t a  from an experiment p rev ious ly  designe5 a?? 
recen+,ljr c=lniucted i n  the  206 p i l o t  p l a n t  were sukmi t t e i  f c r  a n a l y s i s .  
m a t  was concerned p r i m a r i l y  with an  eva lua t ion  of t h r e e  methcds of Z x z - s p i r e  
Inse r t ion :  but it was a l s o  p o s s i b l e  t o  eva lua te  o the r  e f f e c s s  of interes:< 
experiment was designed as a 2 x 2 x 3 f a c t o r i a l  wi th  f i v e  r e p l i c a t l m s :  2nd 
a x e  again,  t h e  irnportance cf " t i m e "  as a v a r i a b l e  was 3emonstraTed' 

Tt;. exper:- 

Tr;e 

I r r a d i a t F m  Process ing  DeDartment 

A s tudy  i s  be ing  made t o  determine how f r e q u e n t l y  tube f a c t o r s  sk._a.Ld b e  :alsula:e?. 
The e f f ec t  on aeeuracy and p r e c i s i o n  of t h e  c a l c u l a t e d  tube p w e r  and/sr  e x p x - r c  
as a f u n c t i o n  of the procedure used %o a s s i g n  tube  f a c t x s  i s  under cm3Ldersri:r .  

Seve ra l  e x t r a p o l a t i o n  equat ions  based on quadra t i c  or thogonal  F d y n m i a l s  were 
construc5ed f o r  personnel  cf D Process ing  Operat ion i n  connection wi th  tl-e evsl-  
ua;fcn of a two-phase flow experiment.  

Chemical Process ing  Department 

A p r e s e n t a t i o n  of B-PID experience wi th in  CPD, and of means of ob ta in ing  a mcrf 
r e a l i s t i c  measure cf t h e  e f f e c t i v e n e s s  of c o n t r o l  procedures,  was made TO CPD 
management. A s  a r e s u l t  of t h i s  meeting, it was requested t h a t  a r e c a l c u l e t r c c  
of CPD E-FID's f o r  t h e  p a s t  s e v e r a l  months be made us ing  t h e  minimum var iance  
E-PID es t ima t ing  technique p rev ious ly  recommended. 
ke  Fresented  t o  macagement i n  e a r l y  March. 

The r e s u l t s  of t h i s  work  ill 

The C - l  v e s s e l  was c a l i b r a t e d  dur ing  January us ing  p r e c i s i o n  equipment. z-15 a . 
prccedure for c L l i S r a t i n g  process  v e s s e l s  which was dxumente2  e s r l i e r .  i)ata 
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f rgm t h i s  c a l i b r a t i o n  were analyzed dur ing  t h e  month. 
was w r i t t e n  which w i l l  genera te  t h e  c a l i b r a t i o n  table. 

I n  addi t ion ,  an  IBM program 

A r e p o r t  was w r i t t e n  showing t h e  p r e c i s i o n  of  t h e  uranium content  i n  a shipment 
of oxide powder as a func t ion  of number of samples analyzed.  

F in ished  Products  Technology reques ted  and were suppl ied  t h e  dimensional specf-  
f i e a t i o n s  of two more cams designed t o  cont inuously mechine a proposed Lawrence 
Radia t ion  Laboratory weapons component model. 

Re ia t ions  Operat ion 

A s e r i e s  of meetings were he ld  f o r  t h e  purpose of d i scuss ing  e f f i c i e n t  methods of 
organizing,  e x t r a c t i n g ,  and t a b u l a t i n g  the information contained i n  t h e  responses  
t o  a psychologica l  ques t ionna i r e  which had been given t o  a c r o s s  s e c t i o n  of p l a n t  
personnel .  
Frocess  

Surve f i t t i n g  and consu l t ing  s e r v i c e s  were provided personnel  of Employee Compec- 
s e t l o n  Operat ion i n  regard  
survey curves e 

Csnsul t ing  s e r v i c e s  were suppl ied  Community Re la t ions  Operation management i n  
c m n e c t i o n  with a Tr i -C i ty  Area community opinion survey. 

A procedure has  been agreed upon, and t h e  d a t a  ana lyza t ion  i s  i n  

t o  comparing W O  s a l a r y  curves w i t h  o f f s i t e  s a l a r y  

C m t r a c t  and Accounting Operat ion 

A summary was made of t h e  e f f i c i e n c y  of t h e  d a t a  p rocess ing  of roi l t ine commercial 
a p p l i c a t i o n s ,  where e f f i c i e n c y  i s  de f ined  t o  be t h e  percentage of c lock  time 
z c t u a l l y  used i n  d a t a  process ing  by E l e c t r o n i c  Data Process ing  Operation personnel  
These r e s u l t s  w i l l  be u s e f u l  i n  determining what I s  a reascnable  percentage of 
tLme t o  schedule work 

Sons t rucs ion  Engineer ing and U t i l i t i e s  

Fur the r  work was done on the problem of e v a l u a t i n g  fa i r  c o s t  estimtes i n  r e l a t i o n  
:o b i d s  rece ived  f o r  Hanford p r o j e c t s .  
t k e  low b i d  from the  fa i r  c o s t  estimate were develcped. 
a running record  of 1960 p r o j e c t s ,  and eva lua t ion  of t h e  methods i n  a c t u a l  a p F l I -  
ca t ion ,  ea sy  t o  use procedures  and c h a r t s  have been prepared f o r  Es t imat ing  Operation 
personnel  

I n  t h i s  r e spec t ,  two methods f o r  predicting 
To f a c i l i t a t e  keeping 

STATISTIXI, AND MATEEMATICAL AZTIVITIES WITHIN HLO 

X 3 C  Prograa  

Reactor S t u d i e s  , 

Fur the r  i n v e s t i g a t i o n s  of t h e  behavior  of t h e  s o l u t i o n s  t o  t h e  three-parameter  
r e a c t o r  k i n e t i c s  d i f f e r e n t i a l  equat ion  cont inued.  
complexity of the problem, e x p l i c i t  s o l u t i o n s  eppear t o  be unobtainable  w i t k -  
S U ~  ilndue e f f o r t .  Nevertheless ,  under appropr i a t e  assumptions on the parameTers, 

Because of t h e  extreme 
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comparison of t h e  asymptotic s o l u t i o n s  wi th  t h e  known behavior  of Mathieu 
func t ions  i n d i c a t e s  t h e  p o s s i b i l i t y  of small reg ions  of statle c h a r a c t e r .  
F u r t h e r  s t u d i e s  are i n  p rogres s .  

Mathematical a s s i s t a n c e  was given t o  members of Reactor Technology Deve1cproen.t. 
F u e l s  Design, and Phys ica l  Measurements. 
t h e  formula t ion  and s o l u t i o n  of appropr i a t e  p a r t i a l  d i f f e r e n t i a l  equat ions  
wi th  p re sc r ibed  boundary condi t ions .  

Zirconium Phys ica l  P r o p e r t i e s  

S t a t i s t i c a l  a n a l y s i s  was completed of d a t a  from a r e c e n t  Fue l s  Development 
Operat ion experiment t o  i n v e s t i g a t e  the  e f f e c t  of hydrogen content ,  am5ient 
temperature ,  and notch o r i e n t a t i o n  on f r a c t u r e  angle ,  f r a c t u r e  mcment; end 
impact breaking  s t r e n g t h  of bo th  annealed and co ld  work zirconium samples. 
model was formulated f o r  each t e s t  i n d i c a t i n g  t h e  e f f e c t  of d i f f e r e n t  Level 
combinations of the s i g n i f i c a n t  v a r i a b l e s .  

I n  a l l  cases ,  t h e  proklems invs lved  

A 

LOCO Program 

PRTR S tud ie s  

The s t a t i s t i c a l  a n a l y s i s  of  t he  Phase 1 pres su re  t e s t  of t h e  PRTR cont,ainment 
v e s s e l  was completed. A rough d r a f t  document has  been w r i t t e n  which c m t s i n s  
t he  mathematical  and s t a t i s t i c a l  t echniques  involved i n  the  ana lys i s ,  t h e  
outcome of t h e  a n a l y s i s ,  and recommendtitions a r i s i n g  out  of t h e  a n a l y s i s  t3 
i n su re  s u f f i c i e n t  p r e c i s i o n  dur ing  t h e  Phase 3 f i n a l  t e s t .  

Swell ing St l idies  

Tee search  f o r  a c o r r e c t i o n  f a c t o r  f o r  t h e  d i s t o r t i o n  o r  e x t r u s t c n  intrA.A-ed 
i n  t h e  sample p r e p a r a t i o n  p rocess ing  has l e d  t o  t h e  deve lqmen t  of a new 
mathematical  model. 
pore  ccn f igu ra t ion  produced on the r e p l i c a t e .  

Study of micrographs of p l a s t i c  balls i n  a "scctch" medium cont inues in a n  
a t tempt  t o  determine t h e  e f f e c t  of pore  s i z e  on d i s t o r t i o n *  

This model more adequate ly  r e p r e s e n t s  t h e  a i s t r i k u r i c n  of 

General 

I n s  t.rumentat ion  

I n  connect ion wi th  t h e  s tudy t o  determine t h e  f e a s i b i l i t y  of aut3matiDn cf 
gamma spectroscopy data t h e  problem of confidence reg ion  e s t i m s t i c n  fen- a ty: 
cDmpcnent gamma spectrum i s  be ing  considered.  

I n  some t a l a n c e  i n s t a l l a t i o n s  involv ing  r a d i a t i o n  zones it i s  d e s i r a b l e  to 
i n s t a l l  t h e  ba lance  so t h a t  t h e  working p a r t s  are l o c a t e d  ou t s ide  t h e  rar ' ist icr,  
zone, while t h e  ba lance  hand is l o c a t e d  i n s i d e  t h e  r a d i a t i o n  zone. Such an 
i n s t a l l a t i o n  r e q u i r e s  t h e  use of an a i r t i g h t  seal between t h e  two z x i e s =  D z T a  
were analyzed t o  determine t h e  e f f e c t  of t h e  seal  upon t h e  s e n s i z i v i t y  =.f a 
p rc to type  t r i p l e  beam balance f o r  Chemical Development Opera t iocL 
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S t a t i s t i c s 1  Development 

A t a k i e  of t o l e rance  i n t e r v a l  f a c t o r s  f o r  normal error d i s t r i b u t i o n s  was 
cons t ruc t ed  2nd w i l l  be made a v a i l a b l e  i n  t h e  near f u t u r e  t o  Laboratory 
Fersonnel  

for Carl A. Bennett ,  Manager 
OPERATIONS RESEARCS & SYNTIIESIS 

I,. GJ Wsters:kss 
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F'ROGBAMMING OPERATION 
FEBR'CXARY 1960 

A .  REACTOR DEVELOPbENT - 4000 PROGUM 

PLUTONIUM RECYCIJ3 PROGRAM 

Cycle Analysis 

Computer Code Development. 
the montk;, 
ccde, and necesssry modifications made. 
i s  now ready f a r  t e s t ing  with the input code. 

The RBU output code was mostly 3ebugged during 
An improved method was adopted fo r  the f i r s t  portion of the Pripx: 

The completed cross-section l ibrarv 

The use of a re la t ive ly  new s t a t i s t i c a l  method (Box & Wilson, 
SOC., B, 13, 1, 1951) t o  determine maxima i n  &ti-dimensicma1 space was c?m- 
bined wit~HL9's Meleager physics code t o  permit the  3eterminaticn of  phtcnLun 
compositions which give the  longest exposure in  a given reactor.  
t es t ing  t.0 date has yielded what appear t o  be v a l i d  and ccnsistent es t isbtes  
of incremental f u e l  exposure fo r  each of the  four plutonium isotspes 3f 
in te res t .  I n  a sample case, the reac t iv i ty  controlled at ta inable  Pie; 5xp:- 
sure of a "standard" reactor enriched t o  l.5$ Pu-239 p h s  Pi-241 i n  cor,Jur,c- 
t i o n  w i t f ;  u-238 can be represented by the following equation: 

Roy. Stat .  

I r , i t i a l  

where N = mols or atoms of isotope involved 

fo r  plutonium batches i n  the neighborhood of the following compceition. 
Pu-239 = 3l$, Pu-240 = 34Q, Ri-2kl = 258, PL-242 = lee 

In  other wcrds, if some number, N, of Pu-239 atoms incrementally increases 
the at ta inable  expcsure by 100 W / T ,  tha t  same number of atoms, N. of PA-2-t 
w i l l  decrease the exposure by 5 MWD/T, e tc .  

- If one adds the  r e s t r i c t ion  that the t o t a l  enrichment i s  s n s t a n t  a t  lo? 
atom per cent, equation (a} becomes: 

where AN r e fe r s  t o  the incremental atoms of the four plu*onium isctcpes.  
result.s of calculations using equation (b) a s  compared with t tose  ca cula1~3. 
w i t t  the Meleager co3e where AN was changed i n  increments cf 1 x l d  atims/-: 
a re  shown below. 

Tr_e 

'UNCLASSIF3.3 
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~aximim ~xposure, 1.5 a t .  $ 
Enrichmen%, W / T  

Melesger Equatior, B 

The actual  plutoniiun cornpeeition fo r  the l a s t  case s h m  (=%I?) is P~-239 = 
33. j1$, Pu-240 = 36.03, P L - & ~  = 31.60, PU-242 = 
t i on  was Pu-239 = 31.35, PU-240 = 33.59, PU-241 = 24.%, PL-242 = 12.1C. 
close approximation i n  exposure obtained by the  use of e q u t i c n  f b )  i s  confu -  
mation of the premise that  the e f fec t  of i n d i v i d u l  plutonium isotopes orr 
expcsrue is a l inear  cne w i t h  only small interact-ion bet.ween isotopes. 

me start , ing sompzsf- 
The 

Fuel Cycle Sfuudies. F a t h e r  progress has been made on %he general c o r r e l a t i x  
of the reac t iv i ty  worth of plutonhm f x e l  emichment as  csmparefi w i t h  Y-235 i n  
several reactor types* About 150 different  cases have keen salcslated ta l a t e  
using the Meleager c d e .  A preliminary study of the data sTlggeets tha t  p l ~ t o -  
n i m  a s  enrichlent w i t h  TJ-239 may be effect.ively u t i l i z e 3  i n  reactors ~ s v i n g  
ra tber  low moderator t o  f u e l  r a t io s .  Althzugk the at ta inable  expr-sure f o r  e 
given emickunent leve l  i s  i n  ggleral  lower undie~ these conditicnz, tk c h ~ g e  
i n  reaz t iv i ty  cver the reactor l i fe t ime i s  a l s c  l e s s  ~kizb is  a c  Important 
i t e m  from an cperatfng viewpoint 

T: explcre Fstent ia l ly  prcmising mazes of pllitonium bearinn P e l  k t i l i z s - i x ,  
s:outing calc-dations were mile t.0 a s s i s t  i n  evaluatiriq tke pct.=tial r f  f;el 
cycles combimng ~ - 2 3 6 - p ~  and TL-2324-233 systems Seversi k g i z a l  ccmhm- 
tirnssuggested themselves a s  a resu l t  cf detailed phtar iun  fueling s+-i3.ie~ 
i n  the Fast. 
c m  be lessened by integratior? w i t 5  U-233-TL systems, &nC vi55 versa. 
it a pears t!mt integration of" f ae t  and thermal r+lszt>r f ~ c l  cgcleer m y  benefit 

It may even kin cut  t h a t  integration of fast.-therm1 resztos fdel eyc3es v l tk  
bpprspria-re canblnations of. ';r-E38-F?=, and Tk-U-233 Psels c!xi increase tke 
p m h c t i v i t r  of such reactor S Y E Z P J ~ S .  

In  effect ,  it appears t-kt some d e f i c i a c i e s  cf" DA-T:-~$ sys+Jems 
A l s o ,  

Y-23 8 -PU syetems per se, and tc! a lesser extent benefit  t k s  T~.-%232 ~cycles .  

These considerations a r i s e  from the fac t  t h s t  i n  the  t . > c m a l  spectrum, 5 2 3 3  
fs especfalkj beneficial  a8 an enpfeknent material i f  employe2 witk U-23.5 
-cecause cf the f a s t  effect  pcssihle with v-238 but nst witk tkorium. 
b s  a higher 9 than pktonium In  tbe thermal spectrun. 
eiderations nextron production is benefited more w i t r ,  C-232 than wLth p1pitor;i.m 
~ e c a u ~ e  tka tbermal reactor nelrtron pmduction i s  determined by the product 
In IS t k e  ae-titrm p x 3 x t i . m  from thermal f i e s i cn  i n  5 - 2 3  or plitonixn a d  E 
is the neJtron ImiLtiplicatioc from fast f i e s i m s  i n  ~ - 2 3 6 ) ~  on the other 
hand, plutonim bepefits  as an enrichment material i f  empleye3 vfth thorium 
as a f e r t i l e  material because t t e  highel: therm1 cross seetenn cf thsrium 
i q r o v e s  the thermal l i t i l izat ion,  f. 

'5-233 
Frcm f a s t  effect  p1m- 

'c 

-7 e - 2  A f7&rther keneflt resfi ts  bs:aus: L - c ~ ,  

1 2 4 2 0 4 4  



resulr ing from ttcri-xn f e r t i l i t y  i s  chemically different  fr3m pl,t:r~iam 
~esulting from ':-233 f e r t i l i t y .  
building up the P.i-2b1 specie r e l a t ive ly  t3 P2-239 ?o nisker levels  + , b n  
pcesible i f  the plLtcnirun i s  intimately mixd  k - i t i i  1--23? and t h s  idx€i  
with freshly generated Pu-229. 

Pc-2Ll i s  e s w c i a l l y  vtiluable beca-me it: yields m3re ris-Atrws 3n f i s s : x  
than dces e i ther  h - 2 3 g P  TJ-233, or  "J-235. 
fuel ,  as P J - ~ L ~  ICui1d.s up so b e s  Pu-242, whfcn i s  8 parasi t5  In t p e  tkErmL 
spe2trum. In the fast. spect.rum, kowever, it appears t ha t  P;-2i2 w i l l  fiss:m, 
p e r h p s  w i t i ;  a kigh cross section. P.is h r a c t e r i s r f l c  cf PI-2a2 ani  t r e  !L@. 
ncxtrsn yield of P J - ~ L ~  on f i s s i o n  indicates t k a t  f a s t  reart3rs may ai?r&r,?9~f:~lslv 
use p1utm.i-an gecerated i n  thermal reactors Very prslimir,sry stcdies Ferf YEI 
i n  tLe past year, and LOW being investigate3 i n  more d e t s i i  
b l l i t y  of a LO per cent reduction i n  over-al l  30ubling tixE fo r  a FlQTCIi iA f 3 3  
breeder c o ~ ~ p l &  t o  a hi& conversion x t i o  tlrermal r e s c t r .  

pF..TR S t ~ r t ~ p .  
and precess sped f icat ior ,s ,  pl-irs preparati3n of preliinimry sctej~lrs a n d  7x1- 
t en t  r,f the Power Test phase of the stsrtLp. 

PFTF Plans an3 Schedules. Stcdy of possitsle reduzticns of mcB plL+.cr,z-m! ~ ~ 3 ~ 5 5  
under a l t e rna te  PI?.Tp. schedules WES continued. 
pkxonium reqiiirements i f  spec ia l  prcce&ses a re  used f t c  scrap r e c ~ e z  j- 

together with u t i l i z a t i o n  of more frequent chemical p r x e s s i n g  :J€ spent: 
fue l .  Galcdat ions f m  f a i r l y  accurate determination of t k s e  pstect-a1 
s a v i n p  a re  being refinedi. 

Attempts were conrimed t c  obtain a3ol;t m e  kil-grsm of ? . I &  e x p : ~ - ~ ~ e  ? - * A ? ? L I ' ~  

for PCF? ?estirig, 
frcm 9tkr s l t e s  vas ex?lwel v i t h  some fn i iza t icn  tb? it rn13-x ? $  m i e  
svul lable .  

12 tne  case of F1ut;nim t k i s  perruts 

Iiowever, i n  a m  tLe:m&l r e a t f s r  

sk.we3. tte F:ZSL- 

Wsrk in sllpport of P9TR s ta r tup  i~~c l r ; . ' l ~T  rev1w 3f C r i t L C a l  ~ C T C  

It may t e  pcssible t: reL*rc 

??--e poss ib i l i t y  of cbtainzng some sui?able srrap m ? e r - ~ L  

The f i n a l  ou?zame w i l l  not be b,mo f3r a m G x B  o x -  two 

SPECTIC FXL CYCLE AIWLfSIS 

Progr tas  to date and f l i twe  plans Were reviewed Vi% AEC-3F3) Fersmnel I n  a 
meeting in WasLingtorA. 

Tlie oev f u e l  cycle econcmics zole ?AS been defined tc  tke point of lx:lng 
reviewed by programmers w h ~  w i l l  m i t e  the  algebra i n  a f x m  t o  slrnFllfv 
pr;gr&nuning. 
vsPJe of ea& plutonium iactcp.; 9s developed by t k e  R.x Wi1sz3 met4h?d. 
This v f l l  simplify eva1atin.g tke m r t h  of the "asnes" from sr? i I r G l 1 y : i c r -  
whisk can be nearly as great as t h e  i n i t i a l  f i s s i l e  ztarge in hi& cmwers;zil 
rst ic macGiiies 
cf a l l  reazt-ir o'scillTing ppitzniun: "xtr,kes f i r  EC s p c i f i ;  rzac:-zz 5 y  a feG 
simrle equations. 

I n i t i a l  conditicns of the Ccmbustirn Ecgineering PW2 r e a c t m  have been ~ 5 + - 9 b -  
lisheci f o r  the Meleager e d e .  a d  vozk was begm 3n the detcrmimzticn ,?if 
Cf3h exposure conditionsG 

LTltimte1.y the c d e  w i l l  w e  information as t c  ttte relat:-:e 

In  addiTim, it may 5e possible t9 detesmne tr.e f ,cl %-~ll;f 
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B. BIOLOGY AND MEDICINE - 6000 PROGRAM 

HW-64106 

Radiological Consultation 

Consultation was rendered concerning radiological problems involved with dis-  
posal of reactor eff luent  water t o  the Columbia River, integrate9 radiological 
instrumentation systems, and on proposed regulations for radiat ion protection. 

m e  f i r s t  d r a f t  of the  proposed chapter f o r  "Meteorology a d  Atomic Energy" 
was prepared; t h i s  chapter describes t h e  methods of calculating radiat ion 
doses ftoh the  dispersal  of radioactive materials.  

C. CYI'FER ACTIVITIES 

Dr. Sioma Kagan, prominent economist and demographer, presented a lecture  on 
wzmld-wide population growth problems a t  the Hanford Science Colloquium on 
February 5.  

Additional f a c i l i t i e s  i n  HLO were cleared f o r  unclassified tours.  Clearance 
f o r  access t o  four previously uncleared buildings, 3707-C, 3730, 314, and 747 
has increased the number of avai lable  tour sites from 18 t o  30. 

Assistance w a s  rendered and arrangements made f o r  six tows (involving 57 
people) through HLO and wo f a c i l i t i e s .  

I n  addition, special  arrangements were made fo r  broad par t ic ipat ion by EL0 
personnel i n  Edisoni Day a c t i v i t i e s ,  involving f a c i l i t y  t a u s  and semi- 
individual counseling of 126 outstanding senior science students and f a c d t y  
members from 17 high schools. 

Manager PPogramming 
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A. ORPd=ZATIa  AND PERajCNNEL 

F m r  exempt in te rna l  t raas fers  were effected on Feb~aary 1, 2.960, t.2 Frmide 
bros?eYrlee exper iexe .  The trsnefera inzluded: F. Swanberg, S p e c k l i s t  - 
lk3iological Development t o  Supervisx - Bioassay; G. 3. E r x n ?  Sxpx-visor - 
Bioassay t o  Supervisor - Environmental Monitoring; R. C. Dczer, Su?er.rihsor - 
Environmental Monitoring t o  Supervisor - Exposure Records; azd L. L. C~awforC~ 
Supervisor - Eqcsure Records t o  Specis l is t  - Rariiatim Mmitming. 
nonexempt radiation monitors were transferred w i t t l n  the gr2.q t 3  b rxdea  
t h e i r  work experience. 
mnent aseigment as a Special is t  - M i a t i o n  Motzi%osLng on Fe'Srzry 1, 1960. 
The faree of the Radiation Protection Operatioa tc ; ta la  133. 

Three 

One teeknical graduate, D. I?. Brady, was pbceZ on per- 

Three mainor plutonium deposition case6 were cmZLrme5 3ur:sg FebrJsxy. The. 
t o t a l  n u b e r  of depositicn cases that have cccu'rred a t  W O  i a  2%3 3f which 
180 are currently employe&. A review of cme6 cf internal  depasiti92 2: p h - -  
t .o~)hm for 1959 hdica ted  there were 18 emphyees, bcluding clne eollsterah 
scntractar  employee, who receive2 measurable i z t e n a l  deposi t im of Fhtosliun 
f o r  the first t b e .  the mestkmm 
pemiseible baly burden (mpbb). A&litiomlly, ei3ht employees r5ze ive3 mkcs  
t - d t  ?peasinable, aepos'tior? of mixed f iss ioa p rddc ta .  
iz:urie& coztiaued t 3  be cce of the more i=cllmoil mdes oT inter-ml ieF3sLti.x 
09 plutmftun. 
t h e 9  t o  Sc eueces&ul i n  removal of plutos2m aseacfs%e; v i t h  aim? injuries. 
There were nine cases &iring 1959 Fnvolviw plutonium co3aminste5 izj-xies 
where a small amoun5 of t i s sue  vas excised by Irxkstrisl p h y s i c a s  t 9  rt5ixt 
the possibiXty of" i n t e m l  clepositim. 
i n  exzess of the maxlrmrm permissible b&y ?nrZen i n  kcme !O.& p e ) .  
0,9 rs l iaf ior j  &XI plutonium work r e s t r i c t i m a  for HanZoorJ, employe46 bld n o t  
=€--e k r i n g  1959- Four employees, inzludtr?g m e  coLEateral colzC,raztcr 
employee, are res t r lc ted  fran a l l  radiation wark a& LO empZoyees e re  r e s t r k t e i  
frm -,2~%anhun work. 

The maxkm case appe~bred t o  be about lo$ 

Contambatel nfnor 

'Jse of the Whole Body Counter m d  minm %-gi:a: exsisicrn :m- 

The maxiitrun mcrmt excise3 W ~ E  sXghtly 
>.e staCia 

Three JA donee Ccmpsny employees an3 three CE employees received general 
exfernel contminatiola t o  h0,OOO d/m Pu wb-en a fLr resrzlttd f r a  xeLle-?g wark 
i n  N-sell  aC, the Purex Building. 
removed. Preliminary bioaaaay samples i d i c a t e 0  n i ~ o r ,  if e q ,  depoeitio?: cf 
plutonitun e 

Efier-1 skb ccmtm2acUion was resd i ly  

kdiat ior .  controls were establ!.shecl thrarghwt F2:At%i.;m FabricatFm S i L Q t  
Plant, procesa areas eoincibest with s tar tup cprstisas i n ~ o l v b g  fabricat  203 
of plutoniun-aluxb-m f u e l  elements. 
enccruntered b w 3 g  8tartup ac t iv i t i e s .  

Fa5iatian dose ra tes  up t o  300 mr/Pir a t  s d i s t a x e  of 100 feet frog? tAe tl~fL22QZ 
required extension of r6~Ciiatio~ z m e s  dl;rlng ra2,lographic %eet.ing  pers st L m s  a t  
Waite B l u f f s .  

No u n = r s a l  racli3lcgical problem were 

I 2 4 2 0 4 1  





Thls is indicat.ed by 8n increase of &bout 3@ in the  nixn?xr 35 p r x x  C,s&:kF 
observe6 when canpared t o  the Type A f i h .  

Preparation was s t a r t ed  with ?he C s m s e l ' s  OfZfce on a standar? cmtr&zt .  i n s e r t  
t o  s c c m d e t e  the re2iglogisal  aspects  of UP0 Zol la te ra l  contract, X E ~  

There wae one me2ical ',reatmen% injury curing the mo3t.5 fcr  a frequezsy oi 3.45. 
No secur i ty  viols%ions occurred during February. 
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ENVIRC)I!JbENTAL MONITORING - RESULTS 

G-4 -m-5Llc5 

(Mid-January 1960 - Mid-February 1960) 

Sample T y p  and Location 

Drinkinn Water 

F’lonthly 
Average U n i t s  

100-F Area 
Separations Areas 
Pasco 
Kennewick 
R i  chland 

Columbia River Water 

Above 100-B Area 
100-F Area 
Hanford 
msco  
McNary Dam 
Vancmver, Washington 

1131 Separa, +ions Areas 
1131 Separations Stacks 

AcTive Pa r t i c l e s  - Project 
Active Pa r t i c l e s  - Environs 

Vegetation 

Isotopic 
Gross Beta 
Isotopic 
1sot.opic 
Gross Beta 

Gross Beta 
Isotopic 
Is0 t opi c 
Isotopic 
Gross Beta 
Isotopic 

0.6 
1.5 x 10-7 
4.6 
1,4 

c3.0 x 10-8 

1.2 x 10-8- 
1.8 
205 
14 

l e 5  x 
0.4 

1.0 
0 02 

Separat.ions Areas 
Resident ia l  
Ea B t e r n  Wa shi ngt 3n and 

Oregon 
Fiss ion Products l e e s  

1131 - Wash. and Ore. 

1.1 x 10-5 
2.7 x 

1.5 x 10-6 

3.0 x 10-5 

*The $ MPCGI is t h e  percent of the  maximum permissible limit fo r  occupationd 
e m s u r e  t o  the  gast .rointestina1 t r a c t  calculated from drinking water limits 
contained i n  NBS Handbook 69, 

W h e  $ MFCG~ is  the  percent of t h e  maximum permissible concentrations f o r  
persons i n  the  neighborhood of controlled areas  f o r  continous exposure t 2  
the  gas t ro in t e s t ina l  t r a c t  calculated from drinking water limits contained 
i n  NE3 Handbook 69. 

+*IUS locat ion is now sampled quarter ly .  The most recent r e su l t  i s  t.akled. 
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Expoezre InctZeents Abnve Permissible U n i t s  
Wnsle 3d .y  

0 
0 

1 
2 

F e b n a r y  21,8& 
1960 tz 2ate  39,452 

142 
2.88 

6 
7 

573 
2,319 

117 
434 

0 
3 

c 
3 

5 e 

0 
3 

9 
3 

* 
6 

Plu.tx1-m: Sanples Assaye2 
Resu1t.E above 2.2 x 13 -8 p:/saple  

I 2 4 2 0 5  I 
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U r a c h n  Analyses 

Savple Description 

F u e h  Prepars t ion  
Banf ord Lab ora t  o r i e  s 
Chemical Processing 
Chemical Process Fng* 
Spes ia l  Inc idents  
Ra3d an 

G-6 

' Following Exposure 
un i t s  of 10-9 pc u/cC 

Nmber 
Maximum A v e r a E  Samples 

61 4.8 56 
37 5 92 27 
35 4.2 35 
52 33 2 
2.1 1.1 14 
1.4 1.2 22 

~w-64:oe 

Following Period of No ExFxLre 
U n i t s  of 10-9 pc V/cc 

Number 
Max'hum AveraRe Smpies  

I2 2.7 58 
84 2.9 29 
50 5.9 46 
41 4 1  1 

* Samples taken p r i o r  t o  and after a spec i f i c  job during work week. 

Thyroid Checks Februarx 1,960 t o  Date 
Checks Take2 0 0 
Checks above Detection L w i t  0 0 

,%n? Cheeks 
Checks Zoken - Alpha - Beta-garnma 

Ski2 Cmtaminat ion 
F k t  on i.m 
Fiss ion  P r d u c t s  
'Jran?m 

Por t.ab i e  I n s  t m e  n t  s 
CP .%ter 

2 4  
Ckher 

Z1in C 

Tota l  

Persocnel Meters 
Ba3ge Film - 

P e n ~ i l s  
Other 

Total 

Misaellrx ~uc: S p e z i r l  Services 
T d x l  N.mber of Ca l ib ra t ions  

32,181 6137: 
43,776 89,283 

2 1  
45 

6 

46 
69 
14 

Number of U c i t s  Calibrate3 
1963 t o  Date 

1,831- 
589 31-5 

807 1,506 
188 

=%= 

2,269 
, 3 7 5  
i ,341 

' 
Rad ia t  ion Prote c t. i 
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LABORATORY AUXILIARIES OPERATION 
MONTHLY REPORT - FEBRUARY, 1960 

GENERAL 

Secur i ty  performance f o r  the Operation was sa t i s f ac to ry  w i t h  no violat ions 
during the m n t h .  

Safety performance of the  Operation was  considered sa t i s fac tory .  
no major i n ju r i e s ;  the  minor in jury  frequency rate was 1.97, which i s  consider- 
ably below average experience. 

There were 

TECHNICAL SHOPS OPERATION 

Total  productive time f o r  the month w a s  15,164. T h i s  includes 14,325 hours 
performed i n  t h e  Technical Shops, 500 hours assigned to Minor Construction, 
235 hours assigned to other  p ro jec t  shops, and 104 hours assigned to of f -  
s i te  vendors. Total  shop backlog is 22,778 hours of which 50% is required 
i n  t h e  current month w i t h  t he  remainder d is t r ibu ted  over a 3-month period. 
Overtime hours worked during the  month was 5.7$ (1,079.4 hours) of the  t o t a l  
avai lable  hours. 

Distr ibut ion of time was  a s  follows: 

Man-Hours of Total  

Fuels Preparation Department 1,434 9.5 
I r rad ia t ion  Processing Department 798 5.2 
Chemical Pmcessing Department go4 6.0 
Hanford Laboratories Operation 11,531 76.0 
Construction Engineering & Ut i l i t i e s  360 2.4 
Miscellaneous 137 - 9  

A higher than normal overtime r a t e  was experienced due to emergency require- 
ments o f  our  customers. 
and development programs i n  HID. 
Processing Department i n  the  fabricat ion of  graphite molds and temperature 
measuring eqyipment f o r  high p r i o r i t y  weapons work. 
Processing Department on the development and fabricat ion of tools to be used 
i n  over-boring graphite assemblies was  completed on an emergency bas is .  

Several  of these involved high p r i o r i t y  research 
Assistance w a s  a lso provided to the Chemical 

Assistance to I r rad ia t ion  

Secur i ty  performance was  s a t i s f ac to ry  w i t h  no violat ions.  
medical treatment i n j u r i e s  f o r  the  m n t h  which is  within' the forecasted 
parameter 

There were eight  

UNCLASSIFIED 
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RADIOGFWHIC TESTING OPERATION 

A t o t a l  of 5,509 tests were made, of which 1,395 were radiographic ( in-  
cluding x-ray and gamma-ray) and 4,114 were supplementary t e s t s .  Out of  
a total  of 3,955 man-hours, 1,046 (26.4$) were i n  connection with radio- 
graphic t e s t s ,  and 2,909 (73.6%) were used on supplementary t e s t s .  The 
supplementary t e s t  work included; autoclave, borescope, mensional measure- 
ments (micrometric), eddy current,  penetrant (fluorescent. O.D.  and I . D .  ), 
surface treatment (a lka l ine  cleaning, pickl ing,  and vapor b las t ing) ,  and 
ult.rasonic (flaw detection and thickness measurement). 

The number of pieces  handled t h i s  month to t a l ed  5,121 it.ems. 
mater ia l  represented by these i t e m s  m u n t e d  to 53,945 f ee t .  
of feet  to pieces is the r e s u l t  of work w i t h  tubular components. 

The feet. of  
A high r a t i o  

Work was done f o r  23 d i f fe ren t  organizational components representing most. 
of the operating departments and service organizations.  
reports  were issued de ta i l ing  tes t  findings .with conclusions and recommended 
act ion.  
occasions f o r  advice and information on general t e s t i n g  theory and appl i -  
cations f o r  o ther  thm the jobs tabulated i n  P a r t  I1 - Testing S t a t i s t i c s .  

A t o t a l  of 55 

Radiographic Testing Operation was consulted on 46 d i f f e ren t  

Testing and treatment of the PRTR process tubes has been completed. Eighty- 
f ive  tubes which meet a l l  requirements are  ready f o r  delivery to t.he PRTR 
contractor.  An addi t ional  four  tubes a re  also ready f o r  the PFtTR contractor 
bu t  these tubes do not meet a l l  of  the establ ished reqyiremenDe. 
are  being reprocessed and two others  a re  r e j ec t s .  

S ix  tubes 

Fluorescent penetrant t e s t i n g  and u l t rasonic  t e s t i n g  of NPR process t.ubing 
sect ions w e r e  successfully demonstrated to representatives of  the Allegheny 
Ludlum S t e e l  Corporation, Chase Brass and Copper Company, Harvey Aluminum 
Company, Tube Reducing Corporation, and the AEC-HOO. These companies are  
potent. ial  suppl iers  of the NPR production process tubes. 
demonstration, the Hanford procedures were presented i n  de ta i l  using displays 
and s l ides ,  and discussions were held r e l a t ive  to equipment costs  snd ot.her 
d e t a i l s .  

P r i o r  to the f i e l d  

As of February 8, full time support of the C-25 tube shop was  taken over by 
Kaiser Engineers. This support work includes j a n i t o r i a l  and maintenance 
service and assigned craftsmen f o r  equipment and service modifications t o  
the building. 

Contractor work has a lso been s t a r t e d  i n  the C-25 Building w i t h  first. work 
being directed to i n s t a l l a t i o n  of  heaters,  spr inkl ing system, bui lding 
s t ruc tu ra l  changes, and s iding.  A new 60' long hot a lkal ine cleaning ~ a n k  
and an associated water r inse  tank has been received and in s t a l l ed .  In- 
v i ta t ions  t o  b i d  have been sen t  ou t  on the major equipment instal la t . ion and 
construction phase of the work f o r  the tube shop. Two engineering assis t int .s  
have been received on loan f r o m  IPD t o  commence t r a in ing  f o r  t h e  NF'R t e s t i n g  
work. Training has a lso been s t a r t e d  of  KE craftsmen f o r  t h e  pickling, auto- 
calving and penet rv l t  operation. 
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The first major work i n  the  308 Building f a c i l i t y  was s t a r t e d  t h i s  month. 
Testing of W U  f u e l  rods w i l l  involve radiography, u l t rasonic  core in-  
t eg r i ty ,  and bond t e s t ing .  
penetrant,  and ul t rasonica l ly  tes ted .  
the 308 radiographic f a c i l i t i e s ,  the  darkroom was act ivated.  The darkroom 
was planned i n  an t ic ipa t ion  of  such f u e l  elements as  these and it contains 
ex t ra  deep tanks and provision f o r  close temperature control .  

The last  of  the 1100 sheath tubes f o r  Ceramic Fuel element fabr icat ion 
have been received on-si te  and t e s t i n g  i s  proceedingo Along with com- 
p l e t ion  of t h i s  tubing order the f i rs t  Ceramic Fuel element PRTR loading 
i s  nearing completion and f i n a l  t e s t s  are being performed on the f inished 
f u e l  elements. 

In  addition, claddings will be eddy current,  
To permit optimum u t i l i z a t i o n  of 

F ie ld  t e s t i n g  work is  proceeding rout inely w i t h  major e f f o r t  being devoted 
to the s i te  work a t  PmR, process vessel  fabr icat ion work, and assistance 
to biology in  animal s tudies .  

Testing S t a t i s t i c s  

No. of  
Component Tests 

CE &U 28 

CPD 

FPD 

HrA 

r .- 

I 2 4 2 0 5 5  

143 

133 

4143 

F t .  of  Weld 
o r  Material  

11 

65 

235 

49176 

No.  of  
Pieces 

4 

59 

97 

4782 

Description 

Radiograph weld test. coupons ; 
ul t rasonic  thickness measure- 
ments on PRTR bottom sh ie ld .  

X-ray weld on multi-purpose dis-  
solver  assembly (Progect. CG-772) ; 
Radiograph welds on modification 
of H-10 vessel  f o r  use i n  E-13 
posi t ion;  Dwg. H-2-39854, 

Swaged t h e m c o u p l e ,  NPR fue l  
elements. 

9/16" O.D.  Ceramic PRTR fie1 md; 
Zr-2 wire f o r  me1 rods; radio-  
graph 2 NAK f u e l  elements; S/S 
thermocouples; radiograph two 
surge locks; a 505" I . D .  Zr-2 
tubes; 5 / 8 I i  O . D .  s o l i d  Zr-2 mds; 
radiograph 108 C.R.B. core i n -  
t eg r i ty ;  radiograph 2 f'uel e le -  
ments f o r  can w a l l  thickness; 
radiograph welds on S/S nozzles 
sect ion (PRTR) ; radiograph swine 
f o r  S r  90 programs; 5 and 1 5  m i l  
wall S/S tubing 10 m i l  wall  inconel 
x-tubes; B, D and F type z i rc .  tubes; 
.680" I . D . ,  Zr-2 tubes; 3/8" O . D .  In- 
cone1 - X, Inconel 702 and Hastalloy - 
X-tubing; Ultrasonic thickness measure 
ments 300 area pressure vessel  survey. 

UNCLASSIFIED 
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Component 

I P D  

H-4 Rw -64108 

No. o f  F t .  of Weld No. o f  
Tests  o r  Material  Pieces Description 

1062 4469 179 Zr-2 KER process tube film review; 
radiograph welds on S/S nozzles; 
radiograph soot  blow back l i nes  on 
boi'lers i n  1 8 4 4  Building; furnace 
welded; bTPR t& tubes; f luorescent 
penetrant reactor  p i g t a i l s ;  PRTR 
tubes. 

Totals 5 509 53945 5121 

CONSTRUCTION OPERBTION 

There were 36 ex i s t ing  J. A .  Jones Company orders a t  the beginning of  the 
m n t h  with a total  unexpended balance of $348,902. Ten new orders,  three 
supplements and adJustments f o r  underruns amounted to $119,623; expenditures 
during the  m n t h  on RLO work were $124,116 (Includes C.O.  Cost) .  
J. A. Jones backlog a t  m n t h ' s  end w a s  $344,409. 

Total  

Summaq 
HL CE&U 

. Unexpended Une xp e nde d 
No. Balance - No. Balance - 

Orders outstanding beginning o f  m n t h  29 $ 246,460 7 $ 102,442 

Issued during the month (1nc.Supp. & A d j . )  10 $ 119,713 0 90 

J. A. Jones Expenditures during m n t h  
(Inc.  C.O. Costs) $ 92,235 $ 31,881 

Balance a t  month' s end 24 $ 273,938 6 $ 70,471 

Orders closed during month 1 5  $ 61,96p 1 $ 10,500.w 

* Face Value of Orders Closed 

On February 4 a work authorization was  issued to J. A. Jones f o r  i n s t a l l a t ion  of 
equipment i n  the  306 Building Addition. 
By t h e  end of the  mnth ,  t en  equipment pieces  ha& been moved in to  the building 
and two of these have been set  i n  t h e i r  intended locations.  Approval to set  
three o thers  has been obtained. The TOO ton press ,  which weighs some 55 tons, 
was brought inb the  bui lding horizontally,  raised to a v e r t i c a l  posi t ion,  and 
set  in to  i t ' s  anchor b o l t s  without any t rouble .  This i s  one of the heaviest  
units of equipment handled as a s ingle  piece i n  qyite a while. 

Preparatory work s t a r t e d  February 11, 1960. 

UNCLASSIFIED 
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Projec t  CA-747 - The removal of the equipment f r o m  231-2 Building and t rans-  
por t ing  to 308 Buildin'g w a s  assLgned to  P lan t  Forces. Removal work start .ed 
February 22, 1960. So far, two pieces  have been removed and brought to the 
308 Building where  Jones' forces are r e i n s t a l l i n g  them. 
scheduled to move March 1. Work i n  both buildings i s  progressing very w e l l  
and on schedule. 

Two more pieces are 

FACILITIES ENGINEERING OPERATION 

Projec ts  

There were 22 authorized pro jec ts  a t  month's end w i t h  total authorized funds 
o f  $6,877,000. 
One p ro jec t  was  completed and m e  new p ro jec t  was authorized during the month, 
One p ro jec t  proposal was submitted to  the Commission and three pro jec ts  are  
i n  preparation. 

The t o t a l  e s t i za t ed  cost  of these pro jec ts  i s  $8,715,000. 

The following summarizes the s t a t u s  o f  HLO pro jec t  ac t iv i ty :  

Number o f  authorized pro jec ts  a t  month's end: 22 

Number o f  new p ro jec t s  authorized during month: 
CAR-885, Geological & Hydrological Wells - FY-1960. 

1 

Projec ts  completed during the month: 1 
CAR-837, Animal Pens, I so l a t ion  & Examination F a c i l i t i e s .  

New pro j e c t  proposals submitted to AEC during m n t h :  0 

New pro jec ts  awaiting AEC approval: 2 
CGH-832, Full Scale Physical Constants Testing Reactor 
CGH-874, Consolidation of Plutonium Metallurgy F a c i l i t i e s  

New p ro jec t  proposals i n  preparation: 5 
CGH-888, Biology Laboratory Improvements 

Uranium Scrap Burning F a c i l i t y  
S t r e s s  Rupture Test  F a c i l i t y  
Chemical Process Research & Control System 
F i e l d  Servicing Center - Atmospheric Physics e 

The attached p m j e c t  report  d e t a i l s  the s t a t u s  of individual pro jec ts .  

Engineering Services 

T i t l e  

Glycol Heat Exchangers - 325-A 

329 Building Cooling Problem 

Ventilation - 314 Building 

S ta tus  

F ie ld  work essen t i a l ly  complete a 

Ins t a l l a t ion  work depends on ava i l -  
a b i l i t y  of funds. 

Engineering complete. F ie ld  work de- 
pends on a v a i l a b i l i t y  of m d s .  

UNCLASSIFIED 1242G51 
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T i t l e  

F i r e  Detection System - 146-FR 

E l e c t r i c a l  Modifications - Room 
24-A - 326 Building 

Modifications, 3707-C Building 

108-~ Building Solvent, Acid & 
Cylinder Storage, & Loading Dock 

Elec t r i c  Hoist - Graphite Shop - 
3730-C Building 

Refrigerated A i r  Conditioning 
Room 1-30 - 146-FR Building 

Reactor Room Exhaust Ventilation 
Control 326 Building Basement 

HLO Area Improvements Study 

Pressure Vessel Study 

Design Eddy Current. Table 

Invest igate  Coaxial Cable Between 
325 and 329 Buildings 

I n s t a l l  Sound Enclosure f o r  300 Ton 
Hydraulic Pump - 325 Building 

Additional Improvements t o  A i r  

3706 Building. 
Supply - R O O ~ S  204 a d  206 - 

Sta tus  

Ins t a l l a t ion  is  80% complkte. 

F i e ld  work s t a r t e d  on 2-29-60. 

Work complete . 
Fie ld  work i s  e s sen t i a l ly  complete. 

F i e ld  work depends on a v a i l a b i l i t y  
of run&. 

Specif icat ions f o r  a i r  conditianers 
prepared. F i e ld  work depends on 
a v a i l a b i l i t y  of funds. 

Design i s  complete. 

A study i s  being performed to improve 
HLO buildings and grounds. A summary 
report  will be issued i n  March. 

This i s  a continuing work program i n  
volving vessels and safe ty  devices. 

Design complete a 

Engineering work has s t a r t ed .  

Fabrication and i n s t a l l a t ion  m r k  has 
s t a r t e d  

Design complete 

Twelve budget s tud ies  f o r  major p l an t  additions which w i l l  be considered a 
p a r t  of the  FY-1962 and revisions to FY-1961 Plant  Acquisition and ConY 9 t ruc t ion  
and Equipment Budgets; also,  several  p l an t  engineering type Jobs covering 
s t ruc ture  repairs ,  u t i l i t y  extensions air  conditioning, noise abat,ement and 
improvements to equipment are being performed. 

UNCLASSIFIED 
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Drafting and Design Services 

Work load is constant with reasonable backlog. 
Buildings are  busy with steady work loads. 
performing an increasing amount of  work f o r  the recycle program. 

Branch o f f i ces  i n  306 and 308 
The cent ra l  d ra f t ing  mom has been 

Design and draf t ing  work i n  progress includes the following: 

1. PKTR Gas Loop - In-Reactor (14 drawings - 80% complete). 
2.  Break away Corrosion b o p  ( 5  drawings - 27$ complete). 
3. Special  Tools - Scope - H i g h  Level U t i l l t y  Cel l  - 327 Building. 
4. PKTR Fuel Element Rupture F a c i l i t y  - Scope (approximately 11 drawings 

required - 4 drawings complete) - Projec t  CAH-867. 
5. PRP C r i t i c a l  F a c i l i t y  - Service piping, w e i r ,  shielding block, and 

safe ty  rods (approximately 7 drawings required - 804 complete). 
6. Loading Dock Enclosure - 321 Building (appmxiznately 5. drawings 

required).  
7. A, B, and G Hand and Shoe Counter - (approximately 15 drawings 

required - 30$ compldie). 

In addition to the  above work, miscellaneous small design-drafting jobs are  
i n  progress including p ro jec t  "As-Built" work. 

Approxhately 174.8 drawings including sketches, work sheets,  and formal 
drawings were completed during the  m n t h  of  February. 

Maintenance and Building Engineering - Landlord Functions 

Costs: December - $ 178,352 
January - $ 161,558 
Total  through January - $ 929,368 

Analysis of Costs 

The $929,368 expended to date represents 63.8s of  the annual budget, and 
98.5s of  the expenditure predicted f o r  the first seven m n t h s  of FY 60. 
O f  the  $150,000 budgeted f o r  improvement maintenance, $110,000 has been 
spent, and $40,000 committed. 

To date, the s ign i f i can t  variances f r o m  the forecast  are:  to ta l  mafn- 
tenance overrun, $47,900; janitor a d ,  pamr operator overrun, $12,100; total 
u t i l i t i e s  underrun $33,500; engineering underrun, $3,900. In  e f f ec t ,  
there  appears to be a net  overrun o f  $22,600. 
maintenance have not  been made as promptly as ant ic ipated;  consequently, 
they have masked the  overrua of a the r  costs .  

Bi l l ings  f o r  improvement. 

UNCLASSTFIED 
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Already, d ra s t i c  measures have been i n i t i a t e d  to sharply reduce the 
maintenance trend. The controls which have been exercised since the 
budget cut  l a s t  October were made more rigorous. 
have been cancelled - and a l l  pending maintenance work except the most 
c r i t i c a l  has been stopped. 
p r i o r i t y  basis. 
building operator and j a n i t o r  service leve ls .  
operating i n  the  most austere manner of HLx>'s history.  

More routine orders 

Maintenance money is  being rationed on a 
Investigations are being made of the e f f ec t s  on reduced 

A t  month's end, we are  

Imp  ro vemen t Ma inten mce  

I t e m  - 
Heating & Ventilation Correction 
Relocation & Alterat ion 
Pa in t  
Ele c t r  i c a1 Imp ro vement s 
Lighting 
Crane Ins t a l l a t ion  
Miscellaneous 

January FY To Date 

$ 14,460 $ 57,595 
1,374 12,560 - 11,736 

73 1,447 - 413 - 24,910 - 1,777 

To t a l  $ 15,907 $110,438 

Miscellaneous 

Approximately l7,OOO square f e e t  of p r i n t s  were reproduced during the month. 

The t o t a l  estimated value o f  the 1 4  requis i t ions issued during t h e  m n t h  was 
$22,000. 

TECHNICAL INFORMATION OPERATION 

An eventual cost  reduction o f  over $1600 was effected by a rigorous review 
o f  the Library 's  per iodica l  subscriptions and the elimination of i t e m s  which 
(1) no longer appear to be needed becsuse of changing HAPO requirements and 
(2) which do not  appear t o  be mrth the cos t  as far as  HAPO is concerned. 

The ver i fying of  key punching was discontinued during the month. The IBM 
Ver i f ie r  056 was returned to Electronic  D a t a  Processing Operation f o r  re- 
assignment to another HAPO component. Rental charges of  $58,30 p e r  m n t h  
w i l l  discontinue e f f ec t ive  March 1. 
FY ' 6 0  will be $233.20. 

Rental savings f o r  the remainder of  

Approved mailing addresses f o r  sending documents t o  members of  the GE Reactor 
Safeguard Council were received during the  mnth .  
sen t  to Council m e m b e r s  will be on a loan basis and subject  t o  HAPO's 
Quarterly Inventory requirements e 

and handling instruct ions,  time has been spent i n  bringing back into 
accountabili ty those documents previously sent  to GE IGSC members, and 
making necessary route cards. 

I n  the f'uture, documents 

Since receiving the approved addresses 

UNCLASSIFIED 
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Two proposed c l a s s i f i ca t ion  guides were forwarded to ROO f o r  approval. 
They are:  

Hw-63448 "Proposed Topics on Separations P lan t  Data f o r  
Hanford Classif icat ion Guide" 

HW-63726 "Proposed Guide to Atomic Weapon Data a t  Hanford" 

The two guides, when approved, w i l l  replace Section 400 of  the Hanford 
Class i f ica t ion  Guide and W-36713 REV2 "Guide to Atomic Weapon Data a t  
Hanford" dated Apri l  1, 1957. 

A proposed NPR Fuel Element Class i f ica t ion  Guide was prepared by HOO and 
submitted to RAP0 f o r  comment. 
than  ex i s t ing  AEC approved NPR g u i m c e .  
the comments from the  three in te res ted  HAP0 departments w a s  underway a t  month's 
end. 

I n  general i t  appears to be more r e s t r i c t i v e  
Work on developing and coordinat.ing 

The Spec ia l i s t ,  Classification-Declassification made a b r i e f  presentst.ion on 
the c l a s s i f i ca t ion  s t a t u s  of  chemical processing and weapon program work at. 
a secur i ty  meeting i n  CPD's F a c i l i t i e s  Engineering Process Design and Develop- 
ment group. 

A reply was received fmrn the Division of  Class i f ics t ion  to our request 
(HW-62773) t h a t  the secur i ty  s e n s i t i v i t y  of amounts of iodine 131 released 
to t he  atmosphere be reconsidered. 
agreed that. iodine 131 release data  need not be c lass i f ied .  

Based on data submitted by HAPO, the  DOC 

All Departments have been informed tha t ,  a f t e r  April  1, 1960, Classified 
F i l e s  will no longer send document inventory clerks  to individual o f f i ces  
dm c lea r  and re-route t h e  document holdings of employees who are  t.erminat.ing 
o r  t ransfer r ing  to a new assignment. 
turning t h e i r  document holdings t o  Classified F i l e s  wi th  ins t ruc t ions  f o r  
re-routing, having a secre ta ry  o r  c le rk  re-route the documents using t.he now 
well-established f i e l d  mut ing  procedure, o r  using some combination of these 
procedures. So f a r ,  t he re  have been no complaints about t h i s  minor reduction 
i n  TI0 services.  

Employees w i l l  have the option of  re- 

A t  the tFme of t h e i r  next Quarterly Personal Inventory, a l l  document holders 
w i l l  receive and addi t ional  IEM l i s t i n g  of  a l l  CONFIISEN!WU,-UCUMENTED AND 
NON-CLASSIFIED documents charged t o  them fmm Technical Information F i l e s .  
The IBM l i s t i n g ,  when combined w i t h  the  record of  current charge-outs supplied 
by the new mut ing  fom,wi l l  enable all customers t o  c l ea r ly  iden t i fy  a l l  
mater ia l  charged fmm Fi l e s .  In ten t  of  the program i s  t o  a s s i s t  the customer 
to iden t i fy  and ul t imately return non-classified documents to F i l e s  since many 
are  of  technical  reference value. 

UNCLASSIFIED 
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The Manager, Technical Infomation, attended a 5-d3,y meeting a t  IEM head- 
quarters i n  Endicott, New York, on the subject  of information storage and 
r e t r i eva l .  He and D r .  R. K. Wakerling, UCRL, represented the Information 
Storage and Retrieval Committee of the AEC' s  Technical Information Panel. 
Basic IBM equipment was shown, basic  concepts discussed m d  evaluated, and 
speakers presented a number of r e t r i e v a l  systems ac tua l ly  i n  use. 
s u l t  o f  t he  meeting, the Information Storage and Retr ievsl  committee plans 
to submit some recommendations to the AEC concerning the mechanization of  
the A E C ' s  Technical Infomation program. 
a day i n  Washington attending the meeting of the Steer ing Committee of the  
Panel 

As 5 re-  

On the  return t r i p  the Manager spent 

Two members f r o m  GE ' s  Computer Department i n  Phoenix gave a formal presentation 
of the  new GE 250 Information Search and Retrieval System t o  in te res ted  HAPO 
personnel on February 15th i n  the  3750 Building. 
were handled by Technical Information and a l l  TI0 exempt personnel attended. 
The machine appears t o  have p o s s i b i l i t i e s  f o r  use a t  W O .  
have been discussed f o r  a p i l o t  study i n  a l imited area of HAPO technology. 

Arrangements f o r  the meeting 

Preliminary plans 

Work Volume S ta t . i s t i c s  

Document Distribution and F i l e s  

Documents muted  and discharged (copies) 
Documents issued (copies) 
Documents sent  o f f - s i t e  (copies) 
Document reserves f i l l e d  (copies) 
Documents picked up and delivered 

Do cumen-1; Accountability 

Holders of c l a s s i f i e d  documents whose f i l es  

Documents inventories i n  F i l e s  (copies) 
Documents destroyed or r e t i r e d  (copies) 
Documents revised (copies) 
Documents pul led and documents f i l e d  (copies) 
Documents reclassified 
Accountable copies of  SECRET and DOCUMENTED 

we re inventoried 

CONF'IIYENTLAI, documents on-si te  

Reference and Publication 

Books cataloged (new t i t l e s )  
Books added t o  the col lect ion (volumes) 
Ready reference questions answered by pro- 

Li tera ture  searches by professional  staff  
Reports abstracted ( t i t l e s )  
Fo rmsl rep0 rt s prep are d ( t i t l e s  ) 
Off-s i te  requests f o r  HAPO reports  (copies) 
Reports released to CAP ( t i t l e s )  

fess ional  staff  

Jmuzry 

14,940 
14,041 

7,303 
572 

17,256 

596 
6,906 
5,052 

862 
n, 550 

38 5 

207,230 

147 
37 3 

105 
101 
240 
11 

330 
38 

February 

19910 5 
14,571 

3,722 
842 

21,045 

30 3 
9,746 
5,651 
1,054 

12,422 
406 

207,778 

135 
2 51 

180 
10 5 
269 
11 

330 
21 
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Jmuary February 
Library Acquisitions md Circulation 

Books ordered (volumes) 361 230 

Books circul-+,ed (volumes) 1,864 1,895 
Periodicals  c i rcu la ted  ( i ssues)  3,609 

Per  i o  d i  c 31s o rde r e  d 164 18s 

3,113 
72 91 

1 5  
63 

228 

Inter-Library loans 11 
Films borrowed o r  rented 40 
Indus t r i a l  f i lm showings -- Bound per iodica ls  added to the  col lect ion 

Library Collection : 

Mzin Library W-10 Library 108-~ Librdry Ind. Med. Tot 31 

No. of books 28,759 8,355 1,554 2,004 40,672 

No. of bound 
per iodicals  13,209 1 1,431 96 14,737 - - - 

41,968 8,356 2, s a 5  2 , 100 55,409 

C las s i f i c~ l t ion  and Declasd:fication 
Jzmuary Febru:,ry 

Documents, including dr3wings md photogrzphs 
98 reviewed f o r  bwngrading o r  dec lass i f ica t ion  190 

Documents and papers (intended f o r  o r a l  
presentat ion o r  publ icat ion)  reviewed 
f o r  appropriate c l a s s i f i ca t ion  

Dbcuments submitted to Declassif icat ion 
Branch, O a k  Ridge 

21 G 

7 3 

Manager 
Laboratory Auxiliaries 

JL Boyd:jw 
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FROFESSLONPIL PLACEMEST ANI2 
iiELATiONS PRACTICES OPEMII9X 

A s  of Fekruary 29, 1960, t h e  
including 619 exempt and 686 
n i c a l  degri.es, including 316 

staff of Eianford h k o r a t o r i e s  ro ta l led  1305 enpLo:;~es, 
conexempt, P-ere were 530 employees pobsessing t e c r -  
E.S., 114 M.S. and 100 Ph.l). 

%ALTE5 SAFETY ILnTL, SECUFI2' 

T i t l ~  medics2 treatment frequency f o r  February was 1.b as comphred with 1,bl last 
month. There were 2 secur i ty  v io la t ions  during t h e  mor;t'r,, t r ing ing  t n e  totai fo- 
t h e  year t o  date t o  4 as compared with 10 during t h e  same period i r i  1959. 

'The iIAP9-wide study of Pressure Systems cont imed during Fe'rrurry and was high- 
l i g h t e d  5y the  v i s i t  of D r .  So Plunkctt, General Engineering i a k x a r o r y ,  t o  r e n e w  
%PO Fressure Systems and p o l i c i e s  and prac t ices  pertslinirg t o  t r , z i r  desigri and 
use e 

Consultations were provided t o  25 operations on 46 protierrs pertain5ng -to & wldi 
var ie ty  of sa fe ty  chemical hazards ana c t e d c a i  t o x i c i t y  and security q u e a t f x F c  

PROFESSirJNAL PLACEMENT 

During Februery, 60 o f f e r s  were extended t o  nev ES/MS cacdidatss, 8 ticceptx-ces 
were received and 76 o f f e r s  remain open. 
received f o r  t h e  Technical Graduate Prograa. 
deme t h a t  t h e  o v e r a l l  competition f o r  the new graduatc i s  kigrier ?LEE iL prc-iioAs 
years. 
accurately evaluaCue the  e f f e c t  of t t i s  competitior, on iUP13's acceptarcfs rz-.+* 

To date  There have keer, 16 accsptmc5s 
We are encountering ihcreasta  FIZ- 

It w i i l  not be =til t h e  first -%if of Apr i l  trat we vi11 ?x a t l e  t3 

Ten o f f e r s  were extended t o  experienced ES,/MS p e r s o u x i  acd 4 accepttincee wcze 
received durilig t h e  month. 

Four Fk.C.'e v i s i t e d  Richland during Febrary  f o r  iLtervisws. 
extended during t h e  molith with ac acceptance being rEcsiaed fron; s, i b c t o r  of 
V e t ~ r i n a r y  Medicine. 
mplo-pnent w i t k i r  tne h b o r a t o r i e s .  
h a w  been ext.ecded and 6 
Emford r e p r e s e n t a ~ i v c s  w i l l  p a r t i c i p a t e  i n  recruiTfng an i  follow-up v ls i t s  h: 

t t e  Uni-Jersities of Vashington, Minnesota, Wiscoriain, ma MLchigan. 

I-GO o f f e r s  k t r f  

There a r e  current ly  2 open o f f e r s ,  both t o  chemists foy 
For t h e  r e c r u i t i c g  ]ear t3 &tar, i 4  offer: 

acceptances received f o r  320. ruring t L e  c m l r g  mozi;t'r, 

Nine new TecmiCal Graduates, including 8 nem5crs of t k  W~stsrn C i ? m l t  E s l g l r i ~ r -  
ing Program, were added t o  our r o l l s  durirg t.he month, oz1e Te .?-race1 ;radu&rc- 
accepted permancnt assignment, and a t  month's ecd there  were 5 1  on the  p r c g r m ,  

A COUSE i n  Appiicd Crea t iv i ty  f o r  15 Engineering Assis tants  a r d  2 c lasses  of 
FPM-Z wi t? ,  40 p a r t i c i p a n t s  were completed during t k e  month. 
Applied Crea t iv i ty  is scheduled t o  commence OL March l7tk.,, 

1: secon2 class in 
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!The €EX a.nnua1 employee i n f o m t i o n  meeting was held on February 3 and February 8 
with an attendance approximating one-third of the Laboratories force.  

Laboratories personnel par t ic ipa ted  i n  the  recent reconci l ia t ion of a l l  non-unit ,  
nonexempt jobs 

Fourteen nonexempt requis i t ions were f i l l e d  during the  month. 
of 17 new requis i t ions and 3 cancellations,  there  a r e  current ly  5 open pmit iona  
fo r  which 4 candidates a r e  i n  process and one t r ans fe r  i s  pending. 

With the  receipt  

Manager, 
Professioral  Placement 
aLd Relations Pract ices  

Ti Marsbl1:bo 
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TABLE I1 NONEXEMPT EMPLOPMEIVT 

Nonexempt Employment Status Jar. m. 
Requisitions 

At end of month 

Cancelled 

Received 

Fi l led  

5 5  

0 3  

4. 17 

7 1 1  

Nonexsmpt Transfer Request JarL Feb 

Transfers 

Active cases a t  end of moo 72 74 

CancelP5d 2 i  

New i 6  

0 3  Transfers effected 
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C - Teclmicsl Gradlxte and Teclmicim 
North Priding Februar:; 29, 1@0 

Training P ~ ~ g r a r ~  
- 

51 Munber af Persorincl on Assizment 
( W O  Tech Grad Program.. ....... .42 
(Western District E .  P .  9 ......... - 

a s t r i k u t l o n  of  Ass igments  by Departments 

a 3  
CE &U3 
D D  
IPD 
CPD 
c a o  

20 
1 
2 
2i 
6 
1 

40 
I1 

a- S k i  08 

7 

ci I 

,. 
" 



UNCLASSIFIED J-1 

F I M C I A L  OPERATION MQNTHLY REPORT 
FEZR'jARY 1960 

Personnel 

There were co personnei chaqes  durir;g February. 

Act ivi t ies  

li: February, $172,100 of equipment was made available for  traxisfer f r s m  EGKP t3 
Plant. 
of $3,700 w i l l  be vouchered t o  Plant Record 3y Property Aec.mntir4 i n  Marck-. 

O f  t h i s  t o t a l ,  $144,400 was vouchered t o  PPmt in February. Tke k a l s x e  

The s ta tus  of EKP a t  February 29, 1960 i s  compared with the s+&t-~s a5 
Fejruary 28, 1959: 

(Amounts in  Thousands) 

Expenciitures 
Camitmerrt s 
In Process 

Februslry 29, February 28, 
1960 r959 

Iachded i n  the  expenditures is an accl-ual. of $61,000 fo r  nisety nex5rm dozbeters  
received by Ra6iation Protection. 
$20,000 more thar anticipated.  
equipment s i tuat ion was reviewed and it was determined that an &ddft icml $22,9X 
woLd be r e w i r e d  for  expellditures t h i s  f i s c d  year. 
eurreEtly ir o w  possession covering the bulk of t h i s  m m n t .  

The cost cf these dosimeters is  a-gprcx%teCF 
A t  a meeting w3%h Radiation Prctectfoz <heir 

Approprieticz Reqicsts ere 

Laboratory A u x i l i a r i e s  i s  prepari  three A R ' s  aggregating $IC'j,@OrJ far  msctiz;e 
tools .  This covers approximtely~0,OC)O for  replacement m c h f x  tx1s and tke  
balance for new equipment. 
mies current allocation. 

These requirements are i n  aadi t ioc t o  Lhborst3z-y k z k l -  

It n m  amears that an additional $1OO,OOC w i l l  be expended %his f i s z a l  year 3t 
f i o j e c t  CC-785 In-Reactor Studies Equipment because of mere fevorable delivery 
dstes tha.n anticipated fo r  the console equipment. 

A report  WBS issued showing the  results af the  physical invezbry  of mvaLe csst4- 
loge6 equipment is the  custody of Physics and Instruments Research an6 IkveirsFrnezt 
Gperafim. Physicacy counted were 1,824 items, valued a t  $966,674. 
cued a t  &.I2 was nett located during the inventory. 
$18,470 a~ recorded oc Property records as RDX equipment were determined $2 be 
capi ta l .  

h e  itex 
Fifty-sever items W u e d  at 

The e s t h t e a  first cost of $18,470 with an accmulated reserve of 
$7,3i2 was added t o  record with an off-set t ing 
acco'zt. Ten units of Property of Others were 
recard f o r  control purposes of which nine weye 
propeyty of the  V.S. A i r  Force. 

entry t o  the %zi-Fma P!Jrrz-+aer.t 
physically located azd escisea $7 
the  property of KAP2 an6 oze t.k.e 



CCST ACC@+3FTII?G 

Ccssside;Pstle effcrt. was devoted dmkg the month t o  the prepZZt.i@n of Wrdget fcr 
FY 1962 and Revibisn of Budget fcs FY 196i.. 

1. 

2. 

3.  

Detailed uperst- ccst budgets have been prepared for +,he fd.2miiz corn- 
pne r t s .  Revieii and 6pprovG by Section mansgesreat t,c-Sete eze irdicat.ej.. 

Hmforil laborstcries - GeBersl 
F i m c i d  Appr5ve.l 
FkfessioraL FLacement and Rehtions PPactices Apprcvca 

Operatdms Research and -thesis Appraved 
Iabopatory Awiiiiariea : 

TeeMcd. Info.matios A ~ p ~ ~ v e d  
WriPdinga and t . . i l i t les  Approved 
Wner Compone& 8 

Fbliiaticn Protection lIflXT2V€%ii 

Standard ra tes  for  li@dating Biiidinq arzd Util i t ies  c z ~ t s  f G r  Fisc& Years 
1961 and 1962 have bees calefiat.ecl a& building rental has been aLloeate5 C,s 
HLG eonpnects for bAdge+, puzzses. 
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INVENTIONS OR DISCOVERIES 

All  persons  engaged i n  work that might reasorably  be expected to 
resu l t  in  inventions o r  d i scover ies  advise  that, to the best of their  knowledge 
and belief, no inventions o r  d iscover ies  w e r e  made  in the cour se  of t h e i r  

work during the period covered by this repor t  except as listed below. 
pe r sons  fur ther  advise  that, fo r  the period therein covered by ttis repor t ,  
notebook r e c o r d s ,  if any, kept i n  the cour se  of their  work t a v e  beefi 
examined f o r  possible  inventions o r  discoveries .  

S1icl- 

INVENTOR 

R. J. Engelmann 

0. F. Hill 

R .  J. Sloat 
J. D u m  

R.  J. Sloat 
J. Dunn 

A. K. Pos tma  

R. T. Allemann 

R .  T. Allemann 

R. H. Moore 

A. S. Wilsor, 

H. Harty 
H. K. Nelson 

TITLE O F  INTENTION OR D;SCOVERY 

Tempera tu re  C o m r m s a t  lor_ of Cond J C  t o r s  
fo r  the Purpose  of Mairztaxrng Cors t a r t  
Res is t  anc e 

A Simple Device for  the C o n v e r s i o ~  of a 
F i s s ion  Product Solr;t;or, o r  Slurry to a 
Free Flowing Powder Ir! a Skipping 
Container 

Leak. Proof Control Valve - Tkermal iv  
Actuated 

Leak Proof Control Valve - Bourdon Tu5.e 
Actuated 

A Moving W a l l  E lu t r ia tor  €or  1rnr.roved 
Sizing of Particles 

Radioactive Waste  Treatmefir (HW-640761 

Remote Manipulatlon Technology: Quick. 
Make-and-Break Screw-& Toggle C l a m r  
f o r  Swagelock and Corcentrac: Fit t ings 
(HW-6 3739; 

A Method f o r  Preparat ior ,  of Uran: 7 um- 
Aluminum Alloys {HW-63749: 

The  Separatfon of Tkor-urn acd  U r a i u m  bx. 
the Use of a Solution of Ni t roger  Dzox-de Lr 
Tributyl  Phosp ta t e  as  a Solver,' 

Fus ib le  C 0n-t ac t Higt-  TemFerat ire Monitor 
for Reac to r  Ins t r ument :ofi 


