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L E G A L  N O T I C E  
This report w a s  prepared as am account of Government sponsored work. Neither the United States, 

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

.A: Makes any warranty or representation, expressed or implied, with respect to the accuracy, com- 
pleteneu, or usefulness of the information contained in this report, or that the use of ony information, 
apparatus, method, or process disclosed in this report may not infringe privately owned rights; or 

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

As used in the above, 'person acting on behalf of the Commission" includes any employee or 
contractor of the Commission, or employee of such contractor, to the extent that such employee or con- 
tractor of the Commission, or employee of such contractor prepares, disseminates, or provides access to, 
any information pursuant to his employment or contract with the Commission, or his employment with 
such contractor. 
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BUDGETS AND COSTS 

February operating costs  totaled $2, 036, 000; f iscal  year-to-date costs  are 
$16, 716, 000 or 6470 of the $25,951, 000 budget. 

Hanford Laborator ies  r e s e a r c h  and development costs  for  February compared 
with last month and the control budget are as foll,ows: 

(Dollars in Thousands) Curren t  
Month 

c o s t  
Last  F Y  

Month To Date 
HLO Programs  

02 P rograms  
04 P rograms  
05 P rograms  
06 P rograms  

IPD Sponsored 
CPD Sponsored 

Total  

~ 

$ 50 
7 84 

65 
159 

1 058 
268 
168 

$ 32 
822 

76 
169 

1 099 
270 
183 

$ 343 
6 230 

525 
1 4 9 6  
8 594 
2 139 
1 339 

$1 494 

RESEARCH AND DEVELOPMENT 

1. Reactor and Fuels 

Budget 

$ 661 
9 479 

796 
2 372 

13  308 
3 170 
1 854 

70 
Spent 

52% 
66 
66 
63 
65 
67 
72 

- 

$1 552 $12 072 $18 332 66% - - 

The Plutonium Recycle Test Reactor  
with exceptions. Construction of the 
includes the Rupture Loop Annex and 

Phase III-A constrcction is complete, 
Maintenance and Mockup FaciliTy, which 
Cr i t ica l  Facil i ty Building, is estimated 

to be 5070 complete over-all.  Installation of gas  loop auxiliaries and serv ice  
piping is 959% complete. 
for delivery by Mav 15 of one main gas  blower to be run at reduced operatmg 
conditions. . 

Negotiations are in progress  with Bris'ol-Szddeley 

Additional analyses  of PRTR cr i t ica l  test resu l t s  show :he rad ia l  ref1ec:or 
worth to  be about 40 milli-k. 
calculated but is consistent with r e su l t s  observed elsewhere :CVTR Cri t ical  
Facility). The discrepancy is ascr ibed largely to the void effect of t h e  dump 
chamber.  The negative reactivity effects due to replacement of normal  fuel 
channels with gas  loop and rupture  loop componen+,s were found t o  be in 
reasonable agreement  with previous est imates .  

This value is about one-half tha? previously 

Specimens of Hastelloy R-235,  Inconel, Inconel-702 and AISI-406 showed no 
reductions in room tempera ture  ducnlity after i r radiat ion to over 1 02' Thermal 
nvt in a Hanford r eac to r  tes t  hole in an environment of 650 C helium. 
data  are markedly different than commonly obtained via room temperature  o r  
300 C i r radiat ion of s t ruc tu ra l  metals.  

These 
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Using an electrically heated model, boiling burnout heat flux for the 19-rod 
cluster  PRTR fuel  element w a s  determlned to be 900, 000 B / h r - s q  ft o r  
g r  e at e r  . 
Fabrication of aluminum-plutonium spike elements for replacement u s e  in 
the PRTR is approximately 5070 complete. 
tubes continues to be a problem. 

Availability of Zircaloy cladding 

Plutonium standards have been made to t e s t  the feasibility of monitoring the 
distribution of plutonium in a finished PuO2-UO2 fuel element by gamma 
spectrometry.  

A four -foot long Zircaloy-clad U 0 2  -Pu02 seven-rod cluster  containing 
s intered and ground pellets has  now attained an exposure of 2300 MWDIT in 
the ETR under simulated PRTR conditions. 

Zirconium clad plutonium plates have been successf~ i l ly  rolled in preliminary 
development directed toward an economlral  plutonium spike elemen!. 
difficulties w e r e  encountered at the higher ra t ios  of plutonium to cladding. 

Some 

Radiometallurgy examination of a prototype PRTR spike element indicates 
that no significant physical changes occurred as a resu l t  of 72 thermal  cycles 
in the ETR loop. The corrosion r a t e  of the Al-Ni-Pu core  materia! of the 
spike element w a s  tested in an ex-reactor  loop under PRTR coolant conditions - 
pH 10, 300 C water - and found to be acceptably low., about 400 mils/month.  

Reduction of PuOb to Pu2O3 by d ry  hydrogen w a s  not found t.0 occur below 
1440 C. U 0 2  and Pu02 pellets and intermediate mixtures  were s intered for 
75 hours at 1500 C in hydrogen. Eight Pu02 pellets completely vaporized 
while the U 0 2  and the UO2-20 weight percent Pu02 pellets more  than tripled 
in weight by condensation of plutonium oxides. 

Addition of 10  weight percent Pu02 to U 0 2  w a s  found :o ralse the meltlng 
point f rom 2730 for  U 0 2  to 2825 C for  the 10 percent Pu02 materia!. 
weight percent  mater ia l  mel t s  a t  2700 C. 

Fifteen 

PuC w a s  found to $exist over  the compositlon range of 44 to 50 a / o  carbon. 

Plutonia-thoria and plutonia-zirconia sys tems were fur ther  investigated to 
establish composition l imits  and sintering behavior. 

A Mark II-C nested tubular U 0 2  fuel element has  been fabricated by 
vibrational compaction for high flux i r radiat ion testing in the ETR 6x9 
facility. 

A four-rod cluster  fuel element containing recycled electrodeposited U 0 2  
w a s  re turned to H A P 0  af ter  i r radiat ion in the MTR. 
tions show no abnormalit ies o r  dimensional changes. 

The element is now at the reac tor  s i te  awaiting charging. 
. %  

Pre l iminary  observa-  

1 2 2 9 7 4 c i  
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Prel iminary autoradiographic studies of t r ansve r se  sur faces  of i r radiated 
U02 fuel rods revea l  evidence of non-uniform fission product distribution. 

Investigation of the cause of the previously reported seve re  corrosion and 
hydriding of a KER-1 Zircaloy-2 process  tube has  continued. 
corrosion data on rings cut f rom an Enirradiated section of the tube indicate 
that the corrosion rate in 300 C, pH 10 water is e r r a t i c  and much higher than 
that of standard specimens. Also, it is now believed that recrystall ization 
occurred during cut-off operations and not in-reactor.  

The first 

Fai lure  to obtain a black oxide autoclave coating on beryllium-brazed 
Zircaloy-clad fuel elements can be eliminated by use  of moderate agitation 
and by removing at least 1-1 / 2  mils  of surface metal  during etching. 

Metal  tear defects in NPR process  tubes continue to plague the vendor, 
having affected about 50 tubes to date. Nondestructive tes t s  a r e  being 
developed a t  Hanford to detect these defects. 

Measurement of the activation energy for c reep  of annealed Zr-2 at 15, 000 ps i  
have now shown an abrupt increase  f rom 6 ,  500 ca l /mole  a t  281 C to 57 ,  800 
at 296 C. 
work on this transit ion temperature .  

Additional testing will be ca r r i ed  out to evaluate the effect of cold 

It has been found that non-fissionable metals  i r radiated with neutrons exhibit 
remarkable  s imi la r i t i es  in the post-irradiation annealing behavior. 
thesis  of i r radiat ion data  for  Cu, Ni, AI, W and Mo revea ls  a sequence of 
recovery processes  classified according to kinetics and falling into five 
tempera ture  ranges which can be roughly normalized according t o  reduced 
melting point correlat ions e 

A syn- 

Fa i lures  of Zr -2  coextrusion-clad uranium rods  and Tubes as a resu l t  of 
localized clad straining have occurred in both NaK capsules and in  high 
tempera ture  water .  
of cladding thickness over  a very  shor t  gage length. 
of equal magtn iwe but occurr ing over  a l a rge r  gage length have not caused 
cladding instability. 

These fai lures  may be correlated with a major  variation 
Variasions in thickness 

The f i r s t  KER loading of enriched, single-tube NPR-type fuel elements 
with brazed closures ,  discharged in ,January at an expos i r e  of 1200 MWD/T 
shows no evidence of damage. In-basin density measuremen's show a l a  3% 
increase  in uranium volume. This figure cor re la tes  well with swelling data 
f rom previous testing. 

U-zf diffusion couples a r e  now being i r radiated for sntdy of the mobilities of 
r a r e  gas  fission products in uranium. 
v e r s e  section f rom an extrusion which h a s  a core  of depleted uranium and a 
she l l  of enriched uranium. 

Each specimen consis ts  of a t r ans -  

9 1 5 0  I .  .. 
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S elf-sustained burning in the full-scale mockup of the EGCR lattice with 
dummy fuel elements,  graphite fuel s leeves coated with silicon carbide,  and 
EGCR moderator graphite occurs  above 6 7 5  C. 

Candidate graphites for  the Dragon Project  high-temperature gas-cooled 
reac tor  contracted during high temperat-ure i r radiat ions at  two to s ix  t imes  
the CSF contraction rate. This is tentatively attributed to the relatively 
large fraction of non-graphitic carbon in these mater ia ls .  

Work w a s  s ta r ted  on heat t ransfer  and fluid flow studies in support of the 
CANDU power reac tor  design. 

Chemical Research  and Development 

Ten measurements  averaged over  the lasr, TWO months '  operation of the pilot 
sca le  reac tor  effluent aluminum bed decontamination .facility showed the 
following removal  percentages for  principal radioisotopes: As - 7 6 ,  53%; 
P-32, 47%; Z n - 6 5 ,  6 2 7 0 ~  Mn-56, 71%. 

A high tempera ture  vapor phase chromatographic techniqLe w a s  developed to 
charac te r ize  the number and relat ive quantity of organic components in 
hydrocarbon diluents used in solvent extraction. The method can identify the 
number of normal  paraffin, branched chain, and aromatic  componenxs af ter  
pr ior  fractionation of the hydrocarbon mixtures mto these compound c lasses .  
Normal paraffins, for  instance, can be recovered co-precipitated with u r e a  
which ac ts  as a specific c a r r i e r  for s t ra ight  chained organic compounds. 
Characterization of the common hydrocarbon diluents is reported.  

Plutonium elution f rom previously loaded Florida pebble phosphate rock may 
be m o r e  difficult than last monthjs resirIrs indicated. 

In support  of the flowsheet for  the Hot Semiworks recovery of st~ront,:urn-90, 
a mini mixer-set t ler  rim w a s  made using one k+er of P x e x  s t ront ium con- 

however, cer ium decontamination was poor. Subsequent experimental  rms 
a r e  expected Co improve these features.  
aqueous st,ream to waste and did not c a r r y  any significant amount of strontium.,  

j 
I 

centrate  as feed. Reasonably good s t ront ium recovery was demonstrated; i 

Fine soiids in the feed followed the 

No strontium-90 w a s  recovered f rom the ion exchdnge equipment in :he High 
Level Radiochemistry Facility during The month because of r e p a i r s  mderway.  
Supporting laboratory work indicated tha' s - ron-mm purification caFac:ty of 
the in-cell  columns may be increased Zy a factor of th ree  by simply dilwing 
?he feed. 
shows Sr-'30 content and purity to be within specificat.ionF=. 

' 

I 
Analytical resu l t s  on :he composited strontium-90 producr. soluxion 

A second hot demonstration of the Sa:: Cvcle P rocess  w a s  completed using 
220 g r a m s  of i r rad ia ted  UO2 feed and :he sal t  residue f rom the f i r s t  run. 
By-product U 0 2  was again cleanly separa:ed f rom p!ufon:um and fission 

9 1 5  i 
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products. The product deposition of plutonium and uranium was better con- 
trolled in this run by an extended controlled humidity air sparge  pr ior  to 
electrolysis.  A s  expected, an increased concentraxon of t h e  tr ivalent r a r e  
ear th  fission products ca r r i ed  alcmg w i t h  the plutonium in the ro-deposivon 
step. 

In other work on Salt Cycle, there  a r e  indications that nickel-aluminum 
alloys may be sufficiently res i s tan t  to corrosion to form acceptable process  
vessels .  

Laboratory resu l t  s indicated that some radioactlve anions may be effectively 
removed f rom solution by minera l  replacement reactions.  The :ncorporaf,:on 
of radio-phosphorus and radio-sulfur during the replacement of gypsum 
(CaS04. 2H20) by barite (BaS04) in barium-containing solutions w a s  studied. 

3.  Physics and Instrument Research  and Development 

Predictions of control rod effectiveness in the NPR w e r e  substantiated when 
exponential experiments gave resu l t s  in good agreement with calculations. 
In other NPR support  work, the recently completed measurements  on t h e  fuel 
temperature  reactivity coefficients were  reduced to an analytical expression 
useful for  hazards  analyses. 

A la rger  surge  tank may be needed on the NPR secondary loop according 70 
results of an analog computer simulation of t h a t  system. 
toward simulation of the total NPR plant was assis ted by simplificarion of 
two existing heat t ransfer  models. 

Meanwhile progress  

Difficult requirements  for  radiation, a r e a  monitoring instrumentation in the 
NPR building may be met by a new sys tem which has completed six weeks of 
successful  performance in the laboratory. Previously developed sys-ems 
gave unsatisfactory performance af ter  occasional exposures t o  high level 
radiation. 

I r radiated fuel inspection and other operational act ivixes  ar The NPR w i l l  be 
aided by newly designed improved portable per iscopess  binocular underwater 
per iscopes.  and borescope c a m e r a s ,  and by an optIra! instrcmen'  now linder 
development for measurmg fuel channel d:stortions, 

Analysis of data f rom the s t a r tup  experiments a' the PRTR has c0nfirrnf.d 
:he value of improvements in calculation techniques devised since ?he design 
of PRTR and now incorporated in +,he MELEAGER code. 
t o  favor.the cur ren t  values of U. S. measurements  of +he nei,+rons pe r  fission 
of Pu-239 a s  against :he somewhal: higher "wor ld  ai-erage" value. 

Results also tend 

A t  :he Plutonium Cri t ical  Mass Laboratory 
be required.  
the hooa chosen for the ini-iai experiments has successfully passed performance 

replacement of faulty valves w i l l  
Meanwhile The vendor has  agreed to supply the replacemen-s. 

, 2 ); 17 r:; ?9? * * < %  
I ; :- -.-'.* 
-_. .. ' b  a 9  
.--' ... 1.- ..- t L .. .I z :I 5 r7;&* 

.. . . - .  
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tests and improvements in the control sys tem w l l l  ST111 fi;rther reduce chances 
of critica1i:y incidents occurring. 

Predictions of c r i t i ca l  mass by calculations took a s tep  forward with applica- 
tion of recently developed methods *to unmoderated Pu-A1 alloys where good 
agreement w a s  obtained with the only existine experimental  data: all 
plutonium and half plutonium. 

Remote measurement  of high radiation levels in the environs of a radiation 
incident may be possible in the future through installation of newly developed 
inexpensive detectors  at locations where nuclear accidents might conceivably 
occur. 

The u s e  of inconvenient headphones with portable radiation detection instru-  
ments may be avoidable in the future through a new development. 
acceptance of a prototype miniature plug-in resonant air column speaker  has 
been enthusiastic. 

Field 

The quality of fuel element bonds as indicated by ultrasonic tests does not 
cor re la te  in many cases  with heat t ransfer  propert ies  measured with d i rec t  
thermal  testing methods recently developed. These differences a r e  being 
thoroughly investigated concurrently with fur ther  improvement of the :herma1 
tes t  equipment. 

A major  s t ep  forward in the automatic interpretation of electromagnetic tes t  
resu l t s  w a s  achieved with laboratory demonstration of an electronic method 
for t ime r e v e r s a l  of the signals, a necessary  link in the interpretafion process.  

The operating safety of the PCTR has been re-evaluated following a recent  
addition of fuel channels. The effectiveness of fuel in  old and new channels 
w a s  compared experimentally a s  was the st.rength of control rods in various 
fuel loadings. 
impaired by the modifications. 

The resu l t s  confirmed that the safety of the PCTR w a s  not 

Some assis tance has been given to CPD,:n response to a reques: for aid in 
determining the causes  for unsatisfacTory performance of automatic contour 
control on renent ly  purchased lathes. 

4. Biology 

Treasment of reac tor  effluen? with aliJmin..r= *, :rn:nps gave a sllghtly h.igher 
fish mortali ty than did untreai,ed effluen?. 

Some difference in virulence w a s  noted in C. columnaris organisms isolated 
las t  yea r  f rom fish taken f rom var iocs  !cca!ixes in  the Co7umbia River. The 
most virulent w a s  taken late, af ter  r i ve r  t e m p e r a t w e s  had dropped below 60 F. 
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second generation animals receive 0. 5, 1. 5 and 4 rads /day ,  respectively, - 
at birth, weaning, and s ix  months of age. 
noted in offspring maintained on the same  feeding level. 
Sr-9O/Ca increased between the t ime of birth and six months of age. 

Slight effects on growth were 
The rat io  of 

Sequential addition of different calcium nuclides to sheep s e r u m  demonstrated 
an i r r eve r s ib l e  binding of excess  calcium. 
of calcium regulation in blood. 

This may lead to a new concept 

Less than 0.1% of orally administered neptunium was absorbed in ra t s .  
Localization in bone, ovary and adrenals  w a s  noted. 

Irradiation of a shor t  section of sma l l  intestine causes  as much loss of 
ma te r i a l  f rom blood to gut as does i r radiat ion of the ent i re  intestine. 
suggests a regulatory center  in this area.  

This 

5 .  Programming 

Machine calculations are being initiated to parameter ize  nuclear fcel  COSTS 

(in mills/KWh) for thorium cycles variously enriched with U-233,  U-235,  o r  
Pu of three alternative isotopic compositions. In other computer activities, 
the MELEAGER code is being generalized and improved for more  rapid and 
economical physics calculations applicable to differenr. methods of reac tor  
fuel charging. 

The predictability of reac tor  operating conditions f rom the isotopic composi- 
tions of recovered cesium and s t ront ium fission products is discussed in a 
s e c r e t  repor t  issued during the month. 

TECHNICAL AND OTHER SERVICES 

There  are 1 7  current ly  active projects having combined authorized fGnds in the 
amounf of $19> 328, 000. 
Total expenditures through December w e r e  $16, 372, 000. 
posals have been submitted to the Commission requ esxng total authorlzatlon of 
$540, 000 on seven new projects.  

The Total estimated cost  of rhese projects  is $25.  978, 000. 
In addition, project  pro-  

. 

The Director  of the Division of C!assifirat;on met with H A P 0  personnel February  1 
TO discuss  the cur ren t  classification resl;r: -:ions on p!cTonxm. The  disc x i s ion  
was pr imar i ly  an eechange of 1nformat:on on pol:cy, pra .  +.:re2 dnd the effecc: of 
the res t r ic t ions  on  the Plutonium Recyrle  Program,  
tonium in :he init ial  PRTR loadings w a s  reques:ed. 

' Dec!assif;carion of t h e  ~ k -  

During CY-1960, Technical P-tblications p.+bl:sheri 1 3  7 forma; repor73 and 2 5  
informal repor%. 
and 23% i l iustrations.  Average nulmber of days each repor t  was in Technical 
Publications W ~ S  3 I .  7. 

These reporss  contained 6 .  8'3 pages of whlch 77vo were  +ex: 
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A mathematical  model fo r  reactor  front-to-rear flux profiles has been developed 
which simplifies computational and interpretative featsres .  

Break strength data f rom severa l  tubes of normal  I and E fuel elements were used 
to derive a model relating break strength to fuel element power and residence time. 
These models may be useful in providing information about thresholds for spli t  
ruptures  . 
A new gamma density-dose calibration function has been derived and fitted io 
density-dose data. 
and can be mathematically inverted to express  dose as a function of density. 
These propert ies  a r e  not enjoyed by the gamma calibration function presently in use. 

The function a r i s e s  naturally f rom theoretical  considerations 

Assistance is being given in determining the post-irradiation data requirements  for 
NPR fuel elements. 

One case  of minor plutonium deposition was confirmed during the month; prel iminary 
bioassay measurements  indicated the amount to be probably l e s s  than 570 of the 
maximum permissible  body burden. The total number of plutonium deposition 
cases  that have occurred  a t  Hanford is 265 of which 192  a r e  currently employed. 
Two contaminated minor injur ies  required excision to remove plutonium f rom the 
wound site.  
mum permissible  body burden to l e s s  than 5%. 

Excision reduced plutonium in the wound f rom about 25% of the maxi- 

Exposure record  cards  for CY-1960 were  distributed to all employees. 
employees received in excess  of 3 r e m s  in 1960. 
received was 4.6 r ems .  

Thirteen 
The maximum penetrating dose 

SUPPORTING FUNCTIONS 

Hanford Laboratories received two special  requests  during the month: 

Heat Transfer  and Fluid Flow Studies for Canadian Cooperative program. 
Est imated cost for F Y  1961 to be t r ans fe r r ed  to AEC is $50, 000. 

Evaluation studies of the Vallecitos Boi!ing Water Reactor  control rod 
dr ive for APED. Est imated costa a r e  $5, 000. 

A formal  request  was made of HOO-AEC to discontinue the requirement  that we 
segrega+.e expenses between fuel fabrication and r e sea rch  and development for 
our P R P  fuels. 

During the month 4240 g r a m s  of platinum s c r a p  valued at  $12; 000 and of no 
further value to HAP0 were made available +o the AEC for shipment off-si?e.  
Upon receipt  of shipping instructions the dollar value w i l l  be t r ans fe r r ed  to 
AEC. 



Thirteen Ph. D. candidates visited 
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HAP0 for professional employment interviews. 
Three  offers were extended and one prevlous offer accepted during the month. 
Current  open offers  total  three.  

One-hundred and two BS/MS applicants were  considered. 51 offers  w e r e  extended, 
9 acceptances and 3 rejections were  received. Current  open offers  total 71. 

. Three  new Technical Graduates reported aboard and four w e r e  placed on permanent 
assignments. Current  program members  total 6 1. 

Status of the s u m m e r  employment program is a s  follows: 

Probable Addizional 
Accepted Open Offers Offers to be Made 

P ro fes so r s  13 0 
Students 5 13 
High School Teachers  0 0 

2 
10-15 

3-4  

The incidence of both medical t reatment  injuries (53 for  the month) and securi ty  
violations (4) w a s  higher than recent  past  experience during February.  

for  Manager 
Hanford Laborator ies  

HM Parker:PFG:mlk 

I Z Z ( 1 T 5 b  
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IiEACTOR AND FUELS RESEARCH AND DEVELOPMENT OPERATION 

TECHNICAL ACTIVITIES 

A. FISSIONABLE MATERIALS - 2000 PROGRAM 

1. MEX'ALLURGY PROGRAM 

Corrosion Studies 

Hydriding of Zircaloy-2 i n  Simulated NPR G a s .  
samples have been exposed 50 a simuiated NPR gas atmosphereo 
was passed through a solution of po tass im acetate f3 give an i c l e t  dew- 
point of O°C (estimated). The 
ex i t  gas (non-equilibrium) contained 98.79 He, 0.5$ CO, G.7$ H2, azd 
O.OO5$ H20. 
none of the molecular hydrogen a t  325 a d  375 C .  
one sample test5.d picked up 645 ppm hydrogen in  107 days. 
t o  assume t ha t  96$ of the corrcsion hydrogen reacted with +,he  me+.^& i n  
order t o  account f o r  the hydrogen pickup. Since ollly 25 53 3G46 of t i e  
corrosion hydrogen i s  picked up ir; the absence of added hydrogeL, it i s  
concluded that  a considerable amount of gaseous hydridlrg occt~"rs;3. 

The Effect of Hydrogen Pressure on the Hydriding of Zircaloy-2. Ir -,Le 
January 1961 monthly report, experimmal dara were preseEted oc mqor- 
blasted Zircdoy-2 coupons which were exposed at, 400 C 50 L;?O mm hydzogen 
gas containing one mm and f ive  mm of 'waT=r.  Ar, addi t iczal  t e s t  i n  t h i s  
se r ies  with bo0 mm hydrogen ar;d 23 mm water has beec completed which shzws 
tha t  increasing the water pressure iIsczeases the corroaior, r s t e  acd de- 
creases both the hydrogen absorbed arAd -;he percer;t theoret ical  pick+. 
m e  increased corrosior; ra te  i s  prDbably due C,c increased r a t e  of trm-sp.~"t 
of water f romthe water source t o  ?de samples. 

A number of Zircaloy-2 
Tank helium 

This gas was passed 3ver S C  C graphite. 

Samples exposed f o r  53 days ar,d lo7 days picked up l i t t l e  o r  
However, a t  425 C the 

It i s  cecessary 

Autoclave t e s t s  a t  400 C on Zlrcaloy-2 a d  Zlrcaloy-4 ic 15 peia wa-,er 
vapor wizh 1000 psia hydrogec. overprasswe resulted i n  a higkics hydxgen 
pickup and a lower r a t e  of oxidatior, tfmar, has been observed a+ 
t e s t  condition of 1500 ps i  steam. ! B e  cerroaioa rata  did m t  apFrQach 
the normal value, e i the r  a t  low ra:es or wkec s h e  riwn7;er of s q l e s  ir- t h e  
autoclave w a s  reduced, as miat %e expected if the reaction were limited 
by gas diffusion. 
ra te .  Further t e s t s  are plarzed. 

C o r r o s i a  Evaluation of the 1rradiar;ed KER-i Z i rcLsy  Fxcess  Tube. 
f i r s 5  corrosion data or, rings C A  f m m  t ~ ?  urirraJia*_sii sEcticr, of the  
I(ER-1 Zircaloy-2 process +%e show tl;at the corxsior- r a r e  ir 300 C ,  pH 10 
water i s  s r a t i c  and m c t  higker thar, %at of ~ ~ a z 3 a r . l  s p z c i ~ t s .  
prel imkary 5ests suggest that regiccs .=f trhe K3R +,I&? may haw 
corrosion-prone. 
of the r ing samples occurred chiefly on the inner or c ~ t c r  surface. 
c3mpietion of the t e s t ,  the ricgs w i l i  be sec t loned  ir, x1er tc is 'IimrE 
the re la t ive  corrosioc. rafes at- sack surface. 

;T~YEKL 

This suggests tka? :!.E rqdroge2 i r h i b i t s  *he sxldatiori 

"Le 

%ese 

1% is not possikle a t  tsbis time TO r? i i  whetLer c s r r o a l c l  
At  7k.e 
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Reactor Rear Face Corrosion. 
(Parker f i t t i n g s )  from B-Reactor were examined. 
s ta inless  steel fittings w e r e  welded t o  the rear  cross header. 
f i t t i n g  was screwed in to  a s ta inless  s t e e l  temperature detector f i t t i n g  
and the other in to  a brass p i g t a i l  adaptor. 
or iginal  reactor equip-nt. Metallurgical investigation of the fa i lure  
indicated both had fa i led  by intergranular cracking. 
extensive intergranular carbide precipitation. The f i t t i n g  attached t o  
the stainless steel temperature detector had only a few localized cracks. 
The other f i t t b g  shoved many cracks throughout the area under the brass 
nut. All cracks were intergranular. 
the threaded portion. 

The preliminary examinstions suggest t ha t  the fitting in the s ta inless  
steel temperature detector f a i l ed  by intergranular s t r e s s  corrosion due 
t o  carbide precipitation, while the f i t t i n g  in contact with the brass 
p i g t a i l  adaptor fa i led  by intergranular attack caused by an aggressive 
chemical agent such as is found in a decontaminating solution. 

Two fa i led  rear face p i g t a i l  connectors 
These austeni t ic  

@ne 

These are  presumed t o  be 

Both f i t t i n g s  showed 

%e brass nut showed corrosion i n  

Etching and Autoclaving Beryllium-Brazed Fuel Elements. 
FPD has had d i f f icu l ty  in obtaining a black autoclave coating on welded 

Unti l  recently, 

\ 2  

end closures of beryl.hm-brazed Zircaloy-clad fue l  elements. 
a t ive investigation has suggested tha t  several phases of the etching 
process are c r i t i c a l  i n  obtaining a black oxide on beryllium-brazed 
material. Although the end closures contain beryllium, it is still pos- 
s ib le  t o  obtain a black oxide coating during autoclave tes t ing .  
the investigation all of the test  pieces which received moderate agi ta t ion 
(30 cycles per  minute) during etching and that had 1-1/2 mils of surface 
metal removed had shiny black surfaces following the autoclave exposure. 
Additional r insing or brushing of the fue l  elements follonrng the HNO3-E? 
was not helpful i n  producing a black oxide coatira on the welded ends of 
the fue l  elements. The use of s u l f u r i c  acid rinses followlng the HNO?-EF - 
caused accelerated corrosion on the welded ends during autoclaving, 

A cooper- 

During 

Radiometallurgy Laboratory Studies 

Eight tube-in-tube coextruded elements were examined and found t o  have no 
defects other than slight bumping and 100 m i l s  double throw w a r p  on one of 
the inner tubes (RM-706). 

Non-homogeniety and core cracking w a s  found ic The outer component of an 
unalloyed KER tubuiar element. 
electron microscopy. 
burnup analysis. 
be reported i n  more d e t a i l  i n  connection wirh the developmnt program 
served (RM-569). 

Further examication w i l l  b? done by 

Resuits and interpretations af these exarmnations w i l l  
Samples were cut for density determinations and fo r  

Basic  htallurm Studies 

Radiation Effects i n  Structural  h t e r i a i s .  '=he effect_s of l_-radiat,ion upon 
zirconium and Zircaloy-2 are being investigat.ed. Lattice spacing: of 20 - 
specimens of zirconium irradiated t o  eqGsGes  from 2.3 x t o  
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1 .2  x lo2* nvt have been made and show thaz the c/a r a t i o  of zirconium 
increases with increasing zeutron exposure. 
decrease, but a decreases f a s t e r  than c .  
in the unirradiated s t a t e  t o  1.59885 a t  1.2 x 1020 nvG. 
the 104 C r  k 

In order t o  augment l imited data on changes i n  mechanical prcperties of 
structura;l materials result ing from radiation damage, t ens i l e  specimns 
of ~ i r ca loy -2 ,  ~ i r c a o y - 3 ,  aluminum alioya x-8001 and 6257,  w e s i u m  
alloys HK-3lA-H24 and A-3XA-O and AEa-350 stainless  szeel were irradiated 
in the 105-m magazine f a c i l i t y .  Three char es accumulated exposures of 
7 x 1019 nvt, 3.19 x lo2* nvt, a.& 6.25 x lOso nvt (thermal), respectively. 
As a continuance of the program, the AM-350 stainless  szeel 3,il.o~ has been 
tes ted.  This a l l o y  is  one of the hardenable stairiless steels which combine 
the formability and corrosion resistanae cf austeni t ic  s ta inless  s t ee l  wi+,h 
the strength of martensitic types. 
given t o  these specimens consisted sf a high tempera+,ure solmion t rea t -  
ment followed by a low temperatwe quench m d  an k t e m d i a t e  temper f o r  
improving duc t i l i ty .  
mechanical properties of th i s  a l loy i s  s k ~ m  i n  the follcwicg tab le .  
Values are averages of two samples testsd.at, each exposum conditio=. 

Bozk rhe c-ax is  axd a-axis 
The c/a i n c ~ ~ s s e d  from 1.59775 

Line w l d t l ;  of 
increased from .50° 2 9 to .TO0 2 0 .  

Tke pre- i r rad ia5 ix  heat treatment 

A comparison of the effects  of i r radiat ion or- 

I r radiat ion Young @ s 
Exposure Strength - 1000 ps i  lkciul-is Elxgasioa $ 
nvt thermal .2$ Yield- Ultimate 100 ps i  Uniform Total 

Unirradiated 171.3* 209 * 9 33 -1 -- 10 
7 x ld-9 186.5 a 7 . 7  3 ~ . 2  5 .k  
3.19 x 1020 199.0 225.8 29.7 3 .5  3 . 3  
6.25 x 102C 206.5 230 * 5 28.7 L .o 5 . k  

7 . L  

*&asured a t  .1$ off set. 

Calculatims of displacement ra tes  ir. zfrccnim and FI ir. Tr&sic-ds reutroz 
flux spectra have been carried cut. 
of a mono-energetic neutror, flux have ke5n compared fc those caLciLax3 
lrsing a cascade model. 
ceutron flux is  equivalent t o  a mono-energetic o m  Mev scurce are %rL error 
and lead t o  an underestimation of the damage sustained. An irxdia'iori ir, 
the MTR and in  the Hanford reactors fcs  an equivalent quote3 e q o s u e  of 
loa nvt fast flux 1 &v a ~ e s  r-ct resul t  i n  the s m e  r,umber r~f  i i cg l ace -  
me~ts. Since the t o t a l  fas+ f l i x  C G M ~ O L C L ~  abov? crLe hkv i~ a H a r S x d  
reactor represents a smaller prcqorcr,ior. of t L e  to'-.al flux  EX it does i r r  
the MJX, the to-cal number of lisplacemmzts f o r  zizccr-im is. ~ h :  H ~ i z d ' t r l  
reactor w i l l  be over 5 6  ' t i ieer  tL% i- the MITI 7'3 rhe same quctEd P ~ L S -  
ares t o  2 1 Mev neu+rons. In makicg ~tc:i,naz=s cf ?LE r~extsxi  c d v 2 5 1 ~ ~ = ,  

therefore, the total nerrtror, f l u  spec-run s;ci,iA be coLsi?€red, 

The I-stes ca l cda t sd  r,a -,h~ a s s q t i c n  

Displacement rates a s s u m k g  thar t . h r  masTd?d 

Electroc and Opt ica l  Microscopy. D-= s - c ~ ? ~ ~  or' the micrcc,tructure 2f clad- 
ding and fue l  material before s:! SITST i r radiat ion I s  a 3 i rsc t  way cf 
detecting radiation induced damage ir- :l=ess materials. Irradiation of 
specimens i n  the Quicky Fac i l i ty  mfi Scout Fac i l i ty  have ccxL+,in%J. Fcilz 
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of aluminum, apprmimately 0.003'' i n  thickness have been thinned a f t e r  an 
i r radiat ion dose of 1 x ld-9 nvt (thermal), and have been studied in  the 
electron microscope. 
the  presence of a small number of dislocation loops, approximareiy 300 A i n  
width. 
and since they resemble loops observed i n  aluminum quenched from high 
temperatures, it can be concluded that the i r radiat ion has produced an 
excess concentration of vacancies which, after clustering, collapse and 
form the small  dislocation loops. The movemnt of dislocation l i nes  i n  
the irradiated aluminum appeared t o  be ixpaired, compared t o  the motions 
observed i n  non-irrad.iated control specimens. Since the dislocations a f t e r  
the i r radiat ion appear t o  contain a large Ember of jogs and frequently 
exist as tangles, additional energy is required f o r  t h e i r  movement. Inter- 
action between collapsed vacancies, the s m a l l  dislocation loops, and normal 
line dislocation has a lso  been detected. 
is demonstrated by a series of sequence micrographs which show several 
moving dislocations which becom pinned a t  the poir;t of intersection between 
the  stationary, small  loop and the moving dislocation. 
provide d i r e c t  experimental evidence on the e f fec t  of i r r sd ia t ion  on the 
p l a s t i c  deformation modes of m=tallic materials, X-ray diffract ion l i n e  
breadth studies as an additional technique f o r  studying irradiation-induced 
defects are being applied. 
2 x 1G0 nvt (thermal) have been received. 
decays, they will be examined. 

X-Ray Diffraction Studies. 
crystals  before and a f t e r  neutron i r rad ia t icn  is being studied. 
in tens i t ies  from ground and polished faces of the sample crystals are mea- 
s m d  f o r  available orders of ref lect ion,  placed on an abs0iut.e scale ,  
and compared w i t h  in tens i t ies  calculated from the "ideai Wsaic" model. 
me results can be interpreted i n  terms of the s izes  of tne "blocks," o r  
coherently diffract ing domains, and the ckgree of rmsdLignment between 
blocks 

Both the annealed and cold worked f o i l s  disclosed 

Since no such loops w e r e  detected i n  similar, mlr rad ia ted  foils 

That %his actual ly  is the case 

These observations 

Specimens having exposues of 1 x 1020 and 
As SOOIZ as their radioactivity 

"he crystal l ine perfecTioL of large metal single 
Diffraction 

An aluminum crystal  ground t o  expose 9 surface para l le l  t o  tne ll1 planes 
shows considerable secondary extinction and negligibie primary extinction. 
The magnitude of the secondary extinction indicates an angLar m i +  
orienzation of about 2-1/2 minutes of angle; tne absexice of primary ex- 
t inc t ion  means *,hat the block s ize  is less than abobt 1000 A .  A seccnd 
aluminum crystal  having a io0 face exposed is being srudied. 
crystals  of higher puri ty  &.E being obtained f o r  t h i s  z t , a r l v  

Addi-ionc 

Measuremenxs of i i f f r ac t ed  intensi ty  from a I i C  face of mlybderxm c r y s ~ a i  
show s+rong primary extinction, from which a block s i z e  Df 2.8 mcrons cam 
be deduced. 
polishing, so the surface my contsirL SCIE resirlual coil u2rk These ma- 
surments w i l l  be repeaccd after chemcsl polishing. 

These measurements were mad2 a f t e r  grir4ir.g buy before chemical 

i 

A copper crystal  ground to a 111 face has giver, incorcluslve resu l t s ,  pos- 
s ib ly  due t o  the greater depth of +,ne surface coLd WO'PK. 
nickel and zinc are being p repa r4  f o r  zniz study 

CrjsrLs zf 

' 1 2 2 9 1 b 0  
!I 
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X-ray diffract ion i s  being used t o  study the effecsa of i r radiat ion on 
molybdenum. 
range 100-180 C have been i n t e r p r e t d  a5 result ing fr-on! 'IWO sxcess ive  
processes. 

Isothermal l a t t i c e  paramfer curves i n  the temperatre  

The f i rs t  is approximated Isy ~LTL eqxazion of the foln 

df/dt = f 

df/dt  = f 104.5 e 16,40O/kT the  second by 

where f i s  proportional t o  the damage (measured by la t , t i ce  par-ter ex- 
pansion) present at time, t .  The f i rs t  process is  believed t o  be related 
t o  the release of trapped i n t e r s t i t i a l s  and t h e i r  m i h i l a t i o n  at 
shallower t raps ,  clustering or  cancelling out with vacancies. The seccnd 
process may be related t o  carbon migration. Wringer and Schwope have 
used h t e r n a l  f r i c t ion  t o  study carbon movements i r =  bk and firla a peak a t  
appmimately 250 C representing a themally activated process w i t h  as 
activation energy of 15,200 c d / m l e .  
parameter recovery, 16,400 ca l /mle ,  f c a d  above. 
on cold worked molybdenum has been re-analyzed i n  terms of t h i s  model, and 
it was found that his  r e s i s t i v i t y  versus time curves could be broker. into 
two processes also. 

Zirconium Alloy Studies. 
nearly complete. 
3/4" and are prepared f o r  hot ro l l ing .  
f ive  are ready f o r  la the  turning preparatory t o  forging; a d  zwc remain t c  
be prepared f o r  second melting. 

Forging of first m e l t  ingots in to  1-1/2" diameter electrodes has r-ot pzoved 
successful due t o  the poor surface condition of the t 7 n e i  ingots. 
condition is  at t r ibuted t o  M g C l  present ic the ccmpac-ted Sars. 
melting the high vapor pressure of the M g C l  ar,d i t s  viclent evolidtior. 
create unstable arc conditions result ing i n  spia-ktered metal, folds and 
gas holes i n  the ingots. 
and fur ther  cracking of the work. 

k s t  successful preparation fo r  second E l t i n e ;  has been accomplished by 
sawing the ingots in to  longitudinal q a r t e r s ,  welding the quarter s e c t i o x  
together, and remelting . 

This is close t c  tka: f c r  la5t ice  
Data of D. C. Martin 

Melting of the 13 zirccnium base a l l a y s  i s  
Five alloys have been forged from 2-7/8" diameter t o  

One al loy i s  p a r t i a l l y  fcrged; 

This 
k r i n g  

These defects wher- forged came oxide entrapmest 

k t a l l i c  Fuel Development 

F'uel I r radiat icns  . 
KElR tube/tube e l ewnt s  i r radiated t o  ar, average 3200 MWD/T E ~ O S I X Q  ir 
KER Loop 2. The failed inner tube was examined earlier, ar-l work z5is 
month w a s  concentrated on the Oilter tube from tke s b ? e  3 1 e m ~ n t .  
crystall ized zones were found irA the f w 1  ar the  mid-iFng-h cf ?he r i5wnt .  
Extensive intergranular cracking has o c c u r &  ir- the rttc ry-stallized zor,es 
and the c l ad  has separatea from the -xar_ium. 
deteriorated, but the urar ium adjacer,T t c  the bond has failed, 
two a/o Zircaloy core cuter mibe fro= the  tam^ irradiat.icn was aizc EixamirLed. 
In t h i s  element fhere were EO cracks a d  nc: sign of recrfstaLlizariXi.  

Radiometallurgical examination w a s  cartirx3d cr. t h =  

Two P- 

%Le k a ~ d  i?ssLf has rict 
A mazim- 

W 1 2 2 q l b l  
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The f i r s t  KER loading of enriched single Tube fuel  eloments (=E-3) qas 
discharged from KER Loop 4 during J a n q  a f t e r  a t t a i n b g  an exposure 
of 1200 m / T .  
brazed closures and are supported by iron rails attached t o  the fuel  
e l emnt  surface with Zircaloy-2 studs. 
extruded tubes simulates those expected i n  NPR outer fue l  tubes. 

Examination of the discharged elements at the K and C Reactor basin 
f a c i l i t i e s  showed no obvious changes in the elements as a result of 
i r radiat ion.  
apparent dimensional inszabi l i ty  or  bumping. 
o r  obvious corrosion of the brazed closure. 
shipped t o  the Radiometallurgy f a c i l i t y  sad has been examined super- 
f i c i a l l y .  Again, there w e r e  no vis ible  indications of fue l  element mis- 
behavior. This element w i l l  be examined i n  more de t a i l  during March. 

The above fue l  elements were weighed i n  water against, an unirrsdiated 
standard piece fo r  the direcf determination of swelling behavior. C a l -  
culations of the irrsdiation-induced volume increases from the weight 
data f o r  three of the fou r  elements w e r e  in  good agreement snd showed a 
1 . 3  pkrcent hc rease  in the m i u m  volume. 
w e l l  Kith swelling data from previous %esting, 

Two NPR inner elements with brazed closures, GEH-4-57, 58, which ar? 
currently being irradiated in the MlTR have received more than 750 MWD/T 
t o  date.  
temperature of 180 C and a core temperature of 320 c., 
authorized f o r  1000 m / T .  

An old s ize  NPR inner tube ( IBNl )  Pue; elementi rLptined i n  a KER Loop 
after 1700 WD/T exposure. 
an end cap f a i lu re  had occurred. 
crack in the weld and i n  the a rc f i cy -2  clad in  the adjacent he8-t- affzc$ed. 
zone. 
the cap and is approximately 0.010 inch vide ;3;r the wid5sT: p o i x .  
form the closure on %his element, a f'1s-t end ring w a s  fit:& flush sgains? 
the uranium i n  a c h e m - e e d  md machined recess weide3. i n  piace i=lr,g 
a heliarc weld. 

Faiiures of Zircaloy-2 c l ad  uraniun rods xLd tbbe: as a _result of i scd l i - z s r l  
ciad straining have occurred i n  N a K  XFSILLFS a d  nigh t5qerar;:e recircs- 
i a t ing  water loop irradiaxions 
s t ra ins  from the measured pro- a112 post-irraaiation diaaetErs of Zircdoy-2 
clad rods i r radiated ir, NaK capsules f; 2000 iWE/T has beec completed, 
Those rods w i t h  0.020 inch claddicg s n w e d  f m m  1 
ding stsain and tkose w i t h  c) 330 in& clG4ciir-g ELL s1rowei itis t h a r  1 L 
percent cladding s t r a in .  The 0 (320 inch c h i  -06s al; c u f f ~ r e l  il*c+,iie 
failures o r  localized p l a s t i c  s t r a in  (necking 1 7Ln the cladding. P.~TIZ ~cr '  
che 0.330 inch clad rods showed indicatloris of localized p i x t i c  s t r s i z ;  
however, one rod incurred a b r i t + l e  clad f s i l u r e .  
ding of t h i s  l a t t e r  rod i a  ips5 thm, 0 .L perzent  

These elements are  18 inches long, have Zr-Be eutect ic  

Operating conditions of the (30- 

The iron rails were black upon discharge, and there w a s  no 
There was no discoloration 

One of the four elements w a s  

These figures correlate 

. 

These elements are opersting at  75 kw/ft wish a uranium surfsce 

The closure a l l o y  is 12 Fe + 4 Be + t)4 Lry-2. 
Exposure has been 

Examicat,ix ic Raaicmetailurgy confi-4 :hac 
The fa i lure  consists cf a circumfererxiai 

The crack continues f o r  ar leas: 1800 ~ ~ o w ~ d  the circUmf4rezce of 
T; 

Cdciiis+-iorL rJf  circcmfe r C f i T i d l  cladding 

to 2,s ?=rcent ~l&- 

s ~ r 2 z i z  Ir - r s  -lad- 

.. . 
1 2 2 9 - i b 2  



CircMeren t i a l  s t r a i n  i n  0.020 and 0.030 ilich clad rods irradia+,ed to 
1100 W / T  have the same re la t ive  values 8s fourrd at- the Pigher exposure; 
that is, the s t r a in  fo r  the 0.020 inch c i ad  rc3. i s  greater thar, f2.r the 
0.030 inch. 

Basurement of the loca l  cladding thickness ori a s t r i a t ed  0.020 inch ciad 
rod showed tha t  loca l  p l a s t i c  deformation had occurred where the cladding 
thickness changed from 0.022 inch average t o  2.013 b c h  within a 0.050 
inch gage length. There were s e v e r e  cther locations where the claddirig 
was only 0.015-0.016 inch thick,  but the thickness changes were graduai. 
The 0.030 inch clad w a s  found t o  have equally as iarge thickness varia- 
t ions over the same gage lengths,  but %he percentage thiclmess c h w e  w a s  
considerably l e s s  than f o r  she G.020 inch rod. 
tha t  an appreciable percentage thickness change over a short gage length 
my be necessary t o  i n i t i a t e  l oca l  clad in s t ab i l i t y .  

To fur ther  study the effects of claddilig thiclmess variatlons on the sus- 
cept ib i l i ty  t o  fa i lure ,  a ser ies  cf NaX capsule irradiatiws of Zirealcy-2 
clad fue l  rods is planned f o r  the W o r d  reactors. Weldicg and a s s a b l y  
of the capsule par ts  has started. * 

rod of U - two W/O Zr al loy has been coexmuded. bkaeuremerits of The 
cladding thickness variations are now beixg made on th i s  rod. 
f o r  vacuum a r c  melting of unalloyed uranium f o r  additional extrusions 
have been machined. 

The sixth i n  the ser ies  of in-reactor rupzure t e s t s  of metall ic f u s l  
elements a t  the ETR is  planned f o r  hkrct .  
tube (KSNl )  which has been i r radiated here a5 HarEord TO 1660 MWD/T. 
$reuious t e s t  used an unirradiated KSNl element, 
and the tools  f o r  assembling the experiment haw all. &en shipped in 
preparation f o r  the tes t .  

Heat Treatment Studies. A marked c c l m a r  grail; strucT.ure has ",em ob- 
served i n  so= fue l  element geometries a f te r  m.rious heat, treatmel=ts. 
Ln order t o  keep the grain structure as s m a E  and random as possible i n  
future heat treatments, informatior- musz be obtained cor:cemir,g the cause 
of The columnar grain s t ructxre .  Toward t h i s  end, &I; inveszigation has 
been undertaken t o  determine the effect  of fue l  geometry, heat + re9 ; t~~z t ,  
and the  as-extruded grain structure on the result ing Seta-treated graiL 
s t ruc tme.  
tubes, and KER s i n g l e  tubes ham beer, abr,ained. PksaLcgraphy has C%r. 
completed on the as-extruded samples a d  shows tha t  a verf large -mriery 
of as-extruded grain structures are available f3r study. 
used w i l l  include nitra-ke querdi, c i l  quezch, water qcerich, a d  a i r  e m 1  
'12lemcouple holes have been d r i l l z d  i n  +he s q L s s  and the FisiccrdFr 
i s  being prepared so that mfasurements of *hem& gradicms across the 
samples during heating and qLecching can t ; ~  obtairkd. 

It wculd appear, thec, 

A 0.600 inch diameter Zircaioy-2 clad 

E lec t rdes  

This tes t  w i l l  use an NFR i r a P r  
TLe 

The fuel, the kssket, 

Samples of KER inner x d  cuzer tubes, NPR inner an3 X?E+ 

Quencr,ing Echods 

Fuel Component Development. 
being subjected t o  decontaminat;ior, testing. 
elements, having both 1008 s t e e l  and ingct irorL clz.3. S U P ~ G ~ ~ E  ars being 
tes ted .  

Samples of iron clad, Zircaloy-2 s ~ p p o r r s  w e  
Twc 8-iLch l c ~ g  similaz?5 f w 1  

The iron and s t ee l  were charged i E  the "bright"  and i n  the aiito- 



autoclaved condition. Coupons of each material are  a l s o  being 
determine extent of dec0ntamimn.t attack. Test candidates are 
subjected t o  one and %wo decontamination cycles. 

tested t o  
being 

Closure and Joining. 
effect  of beryllium and uranium in Zircaloy on corrosion and metallo- 
grayhic properties. 
The f i r s t  t en  a l l o y s  have beryllium con%ents vaxying from 0.35 t o  4.20% 
Be; the next six al loys have a fixed\uranium content of 250 ppm with 
beryllium contents from 0 t o  4.80 Be; the remsining a l loys  a m  identical  
t o  the second series except the uranium conten* i s fhc reased  i n  eacn 
series t o  500, 750, 1500, and 2500 ppm of uranium, respectively. 
of the a l l oys  w e r e  made in the form of arc  melted 'outtans of 100 grams 
each. Chemical analyses w e r e  made for beryllium and uranlum i n  eacn 
alloy. These buttons w e r e  then cut t o  corrosion coupon size and etched 
i n  the standard Zircaloy bright etch. 
beryllium caused the surface t o  be dulled, but not in proportion t o  the 
beryllium content. 
the a l l o y s ,  the surfaces etched darker in proportion t o  the beryllium 
conzent. The 3urcPace in the uranium-cmtalning alloys ranged from bright 
and smocth in the a l l o y s  w i t h  no be.ryllium t o  dull black above 4% Be.  
beryllium additions caused only a dulliqg of the black autoclave film a f t e r  
100 hours in 400 C and no white oxide was observed. 
t o  be constant at  0.020 mg/mm2. 
observed with samples containing as low as 25C ppm of uranium at 4.8$ Be, 
but at no lower beryllium content. 
have not yet been autoclaved. &ta.llographically, the beryllium tends t o  
separate as a second phase after a 30-mi1xte heat Treatment at 900 C 
followed by a cold water quench, even at concentx-cions as low as 0.35% 
Be.  The phase diagram indicates so l id  so lubi l i ty  up t o  two w/o Be at  
these temperatures. 
a dendrit ic structure i n  a matrix of the intermetall ic compomd Z r B q  
A t  3.26$ Be,  the dendrit ic structure gives  way t o  the eutsct.ic s t - luc~ure .  
Uranium is not rPadily observed in the structure a t  l eas t  up 50 500 pprn. 
However, there appears t o  be an apparent i n c E a s e  in  +,he tendericy t o  form 
subgrains i n  the Zircsloy w i t h  an increase in  the uranium content, 
Microhardness iccreases sharply from "COO DW fzr 0.35% Be msteriaL t o  
380 DPH f o r  the 1+.2$ Be material. 
structure even harder and more b r i t t l e .  

A n  investigation i s  under vay $0 determine the 

This investigation encompasses a t o t a l  of 40 alloys. 

All 

In each case the presence of 

However, WheE uranium as low as 250 ppm was added t o  

The 

Weight gains appeared 
However, a heavy white oxide film was 

The cther uranium-containing samples 

At 1.955 Be the basic  Zircaloy structure ctmges t o  

TJranium additims appear t3 mak& the 

Two fuel elements brazed w i r h  The BeZirc brszuig sl:oy have been subjeczel 
t o  more than 600 thermal cyclas frcm 120 t o  3GO C o E r  a p ~ r i a  cf The pas.: 
f ive  mor,ths. The closure oc these elemects s t i i i  appears blick with  no 
sign of breakaway corrosion. 

Autoclaving of welds made on pure Zircaloy-2 tubes by ttx f i l l e r  
prmess has shown the process t o  be scczptacle thus f a r ,  inasrmicc as Lo 
corrosion appeared on the specimens afser LI?E autoclave cycle was comi;let,ed,. 
As yet ,  no acmal  fue l  element specimen has bseri autoclaved because +,he 
welding appara+,us is not caDable of m k a g  a sa t i s f 'x ror j  ve1.rl aver the braze 
on the ID of rhe tube. A change ic ?+ne 5qupnent 1s presenrly being made to  
facili.sate such a w e l d ,  

. -  
b 

71'  



Sputter and overhang were virtually elininate2 wk~z welding on the fuel 
element specimen by changing the step CUT dtesigrL m d  by lcwesing t h e  veld 
area *en t o  the atmosphere. 
have been t r ied ,  two of which show excellent resul ts .  
design that  determices the amcult of overhwg, par t ia l ly  dete,-mines tke 
amount of beryllium i n  the weld l n e t a l ,  and helps cont.rcl sputter.  
inert gas atmosphere i s  the m j o r  facyor La coctro'ilkg sputter. 
two-step cuts that give good results on ?ne sput+Jer and overhang a lso  
have contributed a major reduction i n  tke beryllium contaminatior, of t t P  
w e l d .  

Several Zircaloy-2 clad coextruded NPR oEter tubes (2.469 i m h  
1.850 inch I D )  have been successfully hot headed f o r  The hct kcadci 
projection welded closure. 
s ize  tube due t o  flashing between the heading dies ail the k.,radirg COL- 
tainer were o v e r c m  by placing a 1/16 inch thick grsphita r ing gc 7% ecii 
of the tube pr ior  t o  heading. 

F m r  -n-istic.r,s ir, she weld s t e ~  i r s i g n  
It is  the step 

The 

by 

The headirrg d i f f icu l t ies  $xxowter...d oc ",his 

The swelling of the tube OD at  ?.he jmct ion of ths  hesdir4 enn'lax5.r arfl 
the gripping device is approximately 3.025 inch aml car. be r e t x c 5  7 s  
approximately 0.005 inch by a subsequezt d r a m @ ;  operaTim. 

The projection-welded resistace-brazed clcsure develzped or- Zircai3p-1 
c l ad  coextruded rods was at+,empted on ZizmLcy-2 c3.A Mw n c r  tzbes 
ming full capacity of the 190 KVA we1dil;g machirie* 
t a i n  the i n i t i a l  projection weld prsdcccd prcnising r e s d t s  wltk 
cladding and the 2-2 closure cap bpi=@; ccmpleteiy wei3ed ar.d * k ~  OD 
cladding and the cap being welded in  spcts. These resLts indica-e xaf ;  
additiorial power is  necessary $0 prcduce a ss5isfacszry weld a+, tk.? G I ,  
No attempts were made t o  resistance braze the c q  t c  t k e  -~-&:iun; s b r f a c f  
pending a satisfactory and reprcchci'cle pr3jectisr, weid. 

The a-ttempts t: c;b- 
I=) 

=%hod was  scught. 
itamping razher thm 
appears TO afford a 



riew method shares one disadvantage with the ultrasonic method; v i z . ,  that  
unbonded suksurface layers held intimately t o g e t t e r  Isr,irr stress give 3- 
i d i c a t i c n  of a ~ u n d  b m d ,  it offers s e z r a l  advanrages  LO^ provided by 
the l a t t e r :  

1, 

2 .  

A i iquid cmplanz 1s E& required, this  3isper;sing with water 
baths o r  tanks. 
With a stylus of mail diamrer ( C 1/16''] r?soixtion i s  
excelLent, .permitting -he pinpointing 92 s ~ L w r f a c a  defecfs 

(up t o  M 0.G50" deep) 3f approxinatslg 1/16" diameter3 
!RE reading is affecsd  far lcss by s-uface and buried 
in te r fac ia l  i r regulan5ies  t h a ~  is the xlt-raaccic rnethod. 
Resolution as;d sens i t iv i ry  mcxease mth decreazmg .rhiclmeas 
of material intervecing b e t w e a  the FCU;+, of transducer 
conzact scd the buried flaw> 
The equipmem involved is izexpezive az=d. n i g g e d ,  thus bsztsr  
adapted t3 opsrasim by mskilled q e r s t 3 z s .  

3.  

4. 

5 

A c q i e t e  descriptio= cf th i s  dev',ce a.rJ i t s  q f r a r i x  is gl=ri ir 
. EW-68653. 

Several c i o s m s  fabricated by 7Le "seif-brazir.g closxre" process 
( f o m r l y  b o w n  as the " e x t m i o ~ - c l o s u r e "  process 
the nev tes t ing device. 
consiszently sound, but it apsears tu? k c e a s i n g  the thiclmess of -k 
copper p la te  or. the  cap terds tcmrd improved kmdiw. 
sample clcsures is bejag PEFXTJ t o  t e s t  t h i s  p m p c s i t i m  =re 
thorcughly. 
appears tr, he a= ieast  9s gccd as that  of t% prcdcc+s of alternate 
Frocosses . 

were checked v i 3  
It vas rsva6L.d That the closures we- m t  

k o r k r  S ~ T  of 

any even% the ir.tegrity of ;he "self-brazed" clsaure 



2. REACTOR PROGRAM 

Coolant Systems Technology 

Present Reactor Decontamination. 
month on potential decontaminants. 
4306-C) with diatomaceous earth,  Sulfam-3 a t  high flow races, BisLf-5 
(Wyandotte 5043), Bisul f -16  (WmdotTe 5061), Glycolic (Hy3roxy-acetic 
acid, n i t r i c  acid and hot water. 
diatomaceous earth a t  about 10 feet/-recond does nct incresae the decon- 
tamination factor  of sluminum with S~ilfam-3, but does y i d 3  higher decon- 
tamination factors f o r  stainless s t ee l  p ig ta i l s .  Decontaminatiac factors 
for stainless s tee l  averaged k00 f a r  Three tests with Sulfam-3 f G l l = i w % i  
by diatomaceous earth, and averaged 160 f o r  s ix  similar t e s t s  with 
Sulfam-3 alone. 
effective with a long contact time. 
e i ther  aluminum or  s/s under any of ot i r  t e s t  conditions. 

Severizeer: m s  were completed t h i s  
Those tested were Sulfam-3 (Turco 

A tec-minute flush with 150 ppm 

The candidate deccntaainant sisdf-16 at  7C C is 
B i s u l f - 5  d id  c o t  decomamina-re 

Pump Purging During Decontaminatioc. Test,s were made i n  ths laboratory 
and in ELMO-7 loop t o  determine the water purge rate  r e q u i r d  i n  canr,r l  
motor p u q s  t o  prevent decontminmts circulating i n  the l m p  f r s m  rllixuq 
with the motor coolant. m e  conclusions of the t e s t s  are:  

1. 

2. 

3. 

4. 

A purge velocity though the shaft annulus of 3.5 f p  i s  
adequate t o  prevent nrixirig of the decontaminants a d  the 
motor coolant when the pulrrp is  operatbg.  

When the pump i s  no'c oper%tiog, a velocity of 1 . 5  fps is 
adequate. 

The intermixing of the pwge a d  decontamizan+ so1;Ltimz 
when the pump is aperating i s  a resuit 05 mecLa~~icL a x i n g  
as well as diffuiolz.  

Higher viscosity solutiom rEqaLre less purge thla-, lower 
viscosity solutions 
turbulence i n  the ~~pliullzs. NdOH-IQkO~ sclafviccs rcqtiire 
o n l y  about 1/4 the pwge r a t e  cf mC3. 

proba5i.y becmse of tke dec:reased 

Film Studies - High Temperature SysremE . 
t4he KER-1 cleanup system cow af 242-B nas been iisassemblei. Au?oradis- 
graphs of :he end cap, tube sheet, a d  pLxzinx-s of *k k-eadcr 5acw qiAite 
clearly shat there is  p r e f e r e s t i d  iicrivity lepcsiticr;, ir. ~ k e  m c h u c  m r k c  
and impezfecfiom 3f the =tal. 
par3iculaze matter have a h c  'ceec f31x-3 on bcth $he lL?wGr side of :he 
header and where the header mee:s cke  er-3. c q .  Sec-tons :i' :ukzs f x m  +he 
tube bmdie of th i s  heat cxckanger LZ-JF beerr remcvei fcr ectiv-Lty .r_a91ar,gc 
studies. 

Cre of' TWG :eat exchas-gLrs frzn 

Cc-siderabie q w r i t i e s  3f rs.disact,ive 

A section of a 2-1/2" schedule 
past mofith. 
ing inner pipe w a l l s .  
t r ibut ion ir, s+,raight piping sect iocs  

 pi^? f x m  KER-3 was acquxz4 durizg tne 
This is being used r: perzzc? a techrLque for autorslisgrdph- 

LaFer +.,Lis tcchr-iqu5 w i i l  bc >sed  TO st,iLdy ~ k e  d i a -  



Scaling of Heat Exchanger Surfaces. 
heat exchawer tubing (schedule BO, 3/kff carbon s t e a l  pipc j  were descaled 

Four sections of the KER-1 cleanup 

aad examine; for localized corrosion. The tubing was i E  good condition 
on the side exposed t o  the primary water, but numerous piC,s up t o  1/16" 
in depth were found on the raw Columbia River n t e r  side. 
scaling, the side exposed t o  the r a w  water was covered wizh a very thick 
coating of rust, tubercules, and mud which had nearly compler,ely blocked 
the water flow. A l a r g e  amount of the c o a t k g  was l o s t  in obtaining the 
sections, but weighing of four  samples III the mist condition resulted il= 
an average weight of about five grams/inch of rust formation on the four 
samples. 
a t tack w a s  uniform and no p i t t i c g  was present, was 15 mils. 
exchanger had been in service since ear ly  in ~ 9 5 8 .  

Before de- 

The average corrmion on the four samples, assuming all the 
The heat 

KEZI-1 Loop Coolant. 
December 6, 1960, using a single-pass Phos-1 process. 

The in-reactor sect;ion of KER-1 v&s decontaminated 
Special coclaat 

samples we& &awn f o l k h g  reactor star tup to evaluate She effects  of 
3ecoLtami.nstion on water purity.  The phosphate concenrra t ia  after de- 
caitamicstion was as high as 1.5 ppm" 
apprwsimately linearly with time t o  abaur 0.10 ppm. 
phosphate concentration is less than 0.02 ppm, so= phosphate is still 
be- removed fromthe pipbig fi lm. 

This has decreased siowly a d  
Since the riormal 

The zota l  sol ids  concentration immediasely fcllowing sta,m-ip vas as high 
as 22 ppm. 
10 ppm early in January. 
are removed, and/or the corrosion ra te  is iqc=ased f o r  9 f e w  v?eks f2;law- 
ing  the decontnmiration. The iron, chromium, arrd c d c i m  cocceztratior,: 
were also considerably higker t b x  no1111133 dmiM the firs7: few days after 
s?*a;rrup; these coocer.traricns retLTed 30 mrmL by ear17 JaixTf.  

This value decreased t o  the no& l eve l  of approximately 
These tes+,s suggest that, 1coser.ed f i l m  p a r t i c i s s  



An innocuous defect is  present i n  some cf the tu5es in  the form of B 
shallow smoothly rounded "groove" rn the irnr tube w a i l .  
which may be up t o  3/8" wide by 0.910" deep by an inch $0 severdl fee', 
long, produce a "lost signal" on the Vidigage instrument.. 
are not considered cause f o r  rejection i f  the w a l l  thickness and inside 
dianeter of the tube are w i t h i n  specifications a t  that point. A 3 0 z t  40 
tubes have been delivered that showed a momelitary "lost signal" on the 
Vidigage but were sham t o  have acCeFtable dimensions. 

It is  suspected tha t  a hidden laminar-type defect in the tube wall m y  
cause a loss of Vidigage signal in a aanrner similar t o  that of the "groove" 
defect. Some of the tubes reported t c j  have "lost signal" areas on the 
vendor's Vidigage have been checked on the same type instrJslerS Haciford. 
In  most cases it has been possible t o  confirm the resul3s of the veniorls 
t e s t .  
the presence of a "groove" type defec% io  these areas. 
defects have been discovered. 

D-ese grooves, 

However, they 

Reflectoscope, Immerscope, and radiographic tests have corfirnri 
No laminar-type 

Chase Brass and Copper Campany has seven tubes that have been accepted 
by G.E. inspectors toward t h e i r  quota of 15 tubes due on March io. An 
additional 14 were submitted fo r  inspection t h i s  week. 
have been co-leted and accepted on a l l  these tubes. 

Corrosion t e s t s  

Stress Rupture Faci l i ty  - Project CGH-896* 
f a c i l i t y  were ODened on 2/2/61. 

Bids f o r  constmcting the 
O f  the 10 bids subznitted the low price 

was  $69;400. 
funds available. 
and has now been approved. 

This bid w a s  &der the fa i r  cost estimate but exceeded the 
A project revision fo r  an additiondl $10,000 was p repye3  

Construction shoidd begin ic March. 

Nonmetallic hhterials Develomneot 

Graphite Burnout Monitoring. Monitoring aamp1,ps w e r e  discharged from 
3580-F after 447 operating days. The average pescect weight loss per 10CG 
operating days determined from five sampiee io upst,ream, center, atid down- 
stream positions of the channel were respecti-Jely 9 . u  f O,O:, 5 . 2  2 21.7, 
and 0.04 * 0.00. These samples , which we= all cut from t k  SELUE graphite 
bar, were previously exposed i n  3580-F ir. the same relatixre pcsirions 3 s  
t h i s  t e s t .  For comparison, the previcG average rates  were D.l?:, 0.78, 
and 0.04. 
f o r  the center boat i s  very great. A likely explanaticn is that "wafer, 
loaded w i t h  minerals from the m t y  Fipkg,  splatterea octo scm cf the 
samples during charging. 
the iron catalyst remained cn the gzask iz  s3.mp-?s, resultirig i n  a w i l t  
range of burnout rates. duriIlg the tes t .  

As can be seen from the latest; data, the s c a x e r  of za"e - d u e s  

Upon evalLaticr- of t L e  water i n  thc, XSC~;Z, 

Graphite Compatibility- with Helium Cataizing 2 . 1  m 3f Water V ~ F C T .  
oxidatior: ra tes  than thcse reporred p re .~~cus ;y  hav? m u  beer cbtaimd as a 
result of eliminating back diffusioc of air  irLtc the system. 
ture of 830 f 3 C and a f l a w  of he lhm of yu 2,s cfh, rke foilawir,g r&'Les 
have been cibtained: 

Lcwf??: 

A t  a 'eapera- 



m-6an2 

Specific Rate 
Reiat:iE Rates C a d i t .  i on (d63-k 1 

D r y  Hel ium 6.0 10-7 1 . 0  
Wet Hel ium (150 ppm &O) 3 . 3  x 10-6 5 - 5  
Wet He l ium + 3% CO 1.5 x 2.2 

Experiments axe planned in  which hydrogen as w e l l  as carbon mOLoxi.de is 
added t o  the gas system. 

NPR Graphite Evaluation. The compressive szrerlgth has been determined GE 
f o w  bars of TSX (NPR core) graphite. 
values are W9, 4061, and 4186 ps i ,  respectively. The measurements were 
lllade by loading the 6" x 6" face of 6" x 6" x 5" s q l e s .  
81"e somewhat higher than the coxupressive s t r e w h  of 3390 ps i  measured OL 
AGOT-LS (NPR reflector) graphite. 
a t t r ibuted in  part; t o  the difference i n  sample s i zes ,  since the AGW-LS 
was  loaded OE the 4" x 4" face of a 4" x 4" x 5" sarqle. 

hk~~imm, minimum, and average 

These values 

The difference ir strength could be 

The modulus of rupture has been determined fer several bars of TSX g a p l a t e .  
b e  g r o q  of six samples had a maximum modLus of 3"96 ps i  and a minimum of 
2694 ps i .  
m i n i n u n  of 1864 ps i .  
t o  be due t o  internal defects i n  the indivihaL bass not visible before 
tes t ing .  

Another group of four  had a maximum modulus of 3576 psi and a 
The results are  scattered md the l o v  resul ts  appear 

I r radiat ion of TSX (NPR Core) Graphite. 
i r radiated TO 1257 MWD/AT i n  a Hanford hot ?;est ho le .  

Samples of TSX graphite haw b 5 - n  
Th5 percEr;r 1~rgch _ .  - 

change per lOC0 days on the TSX samples and on samples of CSF bcL-.d?l a5 
ccntrols are as f o U m s :  
CSF (1  1 ), C.002. The greater initial expansions k d i c a t c  ar, impr::ed 
s t a b i l i t y  towards contraction a t  higher e q c s v e s .  

The GEH-13-5 graphite i r radiat ion cz~psde  C G C Z Z L ~ ~ L ~  NFR re f lec tz r  s rsFLi-5  
is scheduled Pcr rem0va.l from the ETR ,iuLrL3 tnE fLrst: week in  b k x k .  
The samples at  $hat time w i l l  Lave b ~ e n  i r r s d i a t d  f e r  fs1-u C Y C ~ E C  '3 a 
total estimatrd exposure of 1 . 4  x lod LVT (E > .i8 Me-7) a: abzur: 79s C 
?IhfmcoupLe #L failed duricg the c u r e m  cycle; heaters #3 ax3 #- aze 
bcth on manual control for the raa icder  of the irradiaTix.  

TSX (l), 0 O I L ;  CSF (11, C.CO7; TSX ( 1 1  ) ,  C.L'C5; 

I22LilIO 

http://mOLoxi.de
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Thermal Hydraulic Studies 

Boiling Burnout Conditior,s fey E c c c ~ t r l c  Ar2:Li. 
+,he effect  on heaz t ransfer  cor,dirions sf +,ne rxx.-ccaxial positix..iag cf 

I%? ? r c g r m  'fc iYisEtig&t€ 

fuel elements within a coolant tubz was conti%eri. During the paE: mcsth 
collection of data applicable t o  I&E Fael elements ir- a K Reactor pscce.ss 
tube was completed fo r  the case cf 9 6  ecce2:cricity. 
i s  the fraction of the 00mnJ axnu2.u~ shickcess t ha t  the fue, ekmer-7 is 
displaced f r m  a coaxial position toward tlte ~ali of the coolait nib?.)  

The t e s t  sectiori used was a 24-inch lmg e lec t r i ca l ly  heated rcct, l.L%"j'icclz 
in  diameter, placed within a 1.681-irck ID t x k .  

40 g p m  at  LO7 psig and 23 gpm a t  53 psig, which represect cor+diri3rs ic 
the f l o w  8GIllL7us f o r  I&E fuel  elemer,t,s i n  the central  ani f r i z p  Tubes aT 
a K Reactor. The temperature of the water at  the  i d e t  ;f the t3s- secticr- 
w a s  held constant during each approach t o  boiling burmlit h? wis varied 
during the investigation t o  obtain data a? bs lk  ~ u ~ l c t  +c,qera?rres 'csrveen 
21 and 226 F below the Boiling temprature .  
heat. generation ra te  w a s  graduaLy inc-reascd., t e .qers :xs  nieas---ex-n:c weir3  
made of the heated surface and coclu=g water a: selected pcLr,t-c a:rz,9 t k  
annulus of the t e s t  section. Ea& rm was remir:atted wk-s  fiL3 bCil ing VES 

encountered as detected by a large fmpraTi2e excurs ix  a*, s e m  p r x r  ;rL 
the surface of the  heated rod. W e  data ir&.<ica+eI that. ?he k0i-iLr-g kuz-ou': 
heat flux f o r  the go$ eccerkzic arz.2~~ w m  neas2y constant f o r  3ifferLr;t 
values of bulk out le t  watez teqel-=%:e 
107 psig the burnout heat f lux varied srLy Seweer, 250,900 and 205,JC.J 
B/hr-sq f t  over the range of water c';qeratures icvestigatEda 
for  23 gpm and 53 psig the ~IXT-GU~ ka: 51--lar m n e d  betveer, 171,Oc70 md 
220,000 B/hr-sq f t .  
those which were found f c r  cases of lesser e:ceLn-ici-Les. 
f o r  tke case of 50$ eccectr ic i ty  a t  a i3.r ra te  ci c an, r;eat. f l u e s  
rangicg from 1,l5O,OCO t c  l , lCgO,SGC B/_r--r-sq f+, were f o m d  f o r  outlet ware.: 
temperatures between 60 and 130 F beiw tho k3i;iP.g Te-nperarures at 
107 psig,  

(F~scer,r kccenxricity 

Daza were &?air-4 fcr 
Tbzrs~ - t w c  flow conditions of c o o l i q  wat.er t h r a g k  tke mmiLu~. c 

DuriEg 6acL; :-x, % h i e  +,he 

Far the c o n d i t i x s  c;f LO gprn  and 

Sirmlarly,  

These buzzcut kea* f l u e s  azc coneidcra-cly iess +bar 
For exarple, 

- 1 2 2 9 7 1 1  
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mer-nts  were perforared us- a full scale e lec t r ica l ly  heatPd m c h p  
of I&J3 fuel elements i n  BDF $ype process tube. 
cperating uader normal ccnditions, the in l e t  hydrsulic line was opered 
suddenly az atmosphere ard :.he rear  header pressur? was maillfaired 8: a 
constant pressure. After apprcximately Zhrse secoxAs -he hea-c gecer%ion 
rate in  3he test section was decreased a% a rate  simuLaz?Lng a 500 in-hour 
scram of the reactor. 
in the heated t e s t  section had reached a xuaxirrmm valae and then stae-ed 
t o  decrease as the t e s t  section was cooled by the reverse f l o w  fromthe 
rear header. 

Wirk thP +,est sec-iar; 

The experimEtlt was ccntinued uLil all thermocouples 

Data were obtained relating the fuel elernznt temperatures to  be snrpected 
following such an incident f o r  various rear neader pressares and an 
ini t ia l  tube parer of 800 KW. These preliminary data at +,his Low cube 
power compare quite well wirh results of similar studies pcrformei f c r  
the K Reactors (reponed i n  HW-68214). 
is nargina3 whether the water flowing from the rear header fzllowirlg rn 
inlet piping rupture would be sufficient to prever,s m1tir-g a f  the ?-:el 
cladding. 

Heat Transfer Experiments Per-aicing t o  the NPR.. 
the boiling burnou% cod i t ions  f o r  tlie NPR tdbe-in-tubs fue l  sl5m~r-t v-re 
cmtinued. 
which are applicable t o  the outer f l o w  aulul.*ls 2f the fuel alem=-nz, 
test, secziol: used consisted of a 24-iach locg Hasseiioy tube ha&-@ .u; OD 
of 2.390 inches placed inside a 2.7O-inck ID process tube. Tkie Hastsilcg 
tube vas e lec t r ica l ly  heated and the hesz genzrated was rrxisffrrej. t c  
water flowir?g through the annuhs. 
walls of the heaTed mbe were used 50 lletcct ::* ".qcTa-;ure ~ K C - L X L ~ Z - C  
sssociat5d vi% b n i l i r 4  bllmgut CcxiditioLs. 

Nine boiling buzzcut po s vert ob-,a2eci a: 1C;;jC psi  f z r  flow X L ~ ~ S  b e -  

?mar5 the ten+,h pein? +he test sectioL fa l lE i  whm a veld t o  the c c p p ~ r  
e lec t r ica l  lead parred. 
burnout points were d e s e m e d  b e f o E  a l i ck  vss w:-zd ic :he yeet 
section. The f i lm boiliw m +t+ct n ~ s  aiways P a T e d  3' 7I-i.~ bot'zn 2f 
the heazed rod ir, tkis h c r i z a x a l  *PET sec'izr. 'Eis i s  cppcsite c: r k ,~  
experience with flow inside cI' ~ u k e z  where rhe b,si;m,n b w m u t  alvay: 
s ta rCz  at :Le t c~p  of t h e  va+=r ~assa .ge .  
c ~ ~ & i r ; e r l  w i ? k  results from prcsvl-,-ls ~ L - L L C F  eGLrimer4ts 7.3 verif;r +he 
fuel elemer;t: ksis ccrxiL:ionL aril csyablist  - z r  T L ~  xiiri-n r,pcrarinL 1ir-i' I 
f=lr r ke  reactor. 

In general, the data indicate it 

The s%Ciies +c; ic:?mr-5 

Experirnental data were 3t;zained i n  the beat trmsfer lab.==s?-.ry 
P-e 

Thmzmcoqlrc= attache3 tc :Le u - s t 3 e  

rvesn 1 x lC6 a d  h x 1C ? lb/?x-sq ft, During the irxrease ic ka" ?lAx 

The res t  section was repairel ard f ivc  a d 3 i v i 2 r a i  

'I%-= la-a c ~ p p r - = i  here ..ri,:l FA 

1 2 2 9 1 1 2  
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powers ranging from1200 t o  2000 XI7 and f o r  times a f t e r  discka-ge be-veen 
one second and 100 hours. 

A sample result is  as follows. If a fue l  elemenr from a tube I c i s i aUy  
at 1600 I(w became lodged i n  the rear  piping of a K Reactor that Lad been 
shut down fo r  20 hours, it would be approximately 55 minutes before the 
a3uminum jacket would melt. 

evaluating hazard and establishing procedures f o r  i n s t a c e s  where dis- 
charged fue l  elements inadverteritly do not enter the w a T e r  stcrage basin. 

Hydraulics. 
calibrated i n  %he hydraulics laboratory. 
in the coolant l i nes  of the H Reactor biciogical shield 
the flow is sufficient t o  neet process s+.andasds. 

These data w i l l  be reported i n  HW-67747 REV acd used by IPD pe-c ,,omel in 

Ten CG-558 venturis, nomimlly 0.283 inck ir, ciim,e~er, were 
These veriTxris w i l l  Ye instLLed 

de temz .2  i f  

Shielding Studies 

Shielding Instruments. 
existence of the unexplained peaks found previousiy with TLe PerL:w 
neutron spectrometer when inveszigating the Be(d,n) reactisxi 
targets  are  being made t o  eliminate the pcss ib i l i ty  of carbcr; ccmaxrha- 
t ion,  which could account f o r  the cbszrvd peaks. 
checkout of the spectromter and a s s x i a t e d  elec%rcr,ics is md5: w y i  

Attenuation Studies. 
dis t r ibut ion throughout a reactor shield is  f-o fiEd a s~ttable ~ c - ~ r c e  te-3 
f o r  the multigroup equations. Three methods haw b2en p s c g r m c 3  a ~ 3 .  are 
being checked against the experimLtal res-Lts 3bt.aiced in  t h e  DR R e a c T x  
bulk shield fac i l i ty  fo r  several t y p s  cf cmcrefe.  Usicg OPAL ~ Z f e c r 5 ~  
relnoval cross sections, the fast zleutrcr, fl-uc was mderes:imTcfi by a 
fac tor  of about $we. 
A.  E. A v e r y  ( A E R E - R - ~ ~ ~ ) ,  the fast n5UitlrGil firuc w a s  m3.tr~~timB+~.i by a 
fac tor  of ten.  The th i rd  method utiLize5 the Avcy cross S?cTisnS vi73 
the addifion of a linear buildup fact,,. In t h i s  case ?he fast  neut-sr, 
f lux  w a s  overestimated by a f a c z z  cf ahcut +wc), y x i d i c g  a cons~sva r lw  
approximation t o  the experinerZaL .:am. ThXs rT%atm?rLt appears cr: o f f c r  
p r c d s e  as a suitable source t e r n  f o r  r-ewzx a+SematioE ca.Lc-.L~:~xs 
The program f o r  calculating resonzce a ~ d  tk-mal f i u  i s  x w  55ir-e s l x g g e l .  

A time-of-flight masurewnt  %E verli ied rkie 

Nrv ?k 

A canpl~te naintesz-ce 

The f i r s t  prablem i n  calcuLazir,g %he neTArsri 5-AX 

Using the remcv3J, c r c s s  secti;r,s szggest?d by 

B. WEAPONS - 3000 PROGRAM 
Research and development i n  tbe f i e l d  of pllrtonium m e t a L 1 z g - j  c:rr_zA;f.l IL 
Support of the W o r d  234-5 Builzing Gpera:ions and ws&pcr.r dwsicpzer-? prc- 
grams of tlke Ufiiversity of Cdlifcmia Lawrefics Radiatiaz: La'cc_"a?.:;-v ' 2  ?;:3 
Whitney). 
l i s ts  appropriate t o  weapons developmer-t wcrk" 

Details of these acZivit5es arc  F F O T ~ E ~  sepsrar&ly -$ria 5 s .  : ik 'TIC:- 

\ 2 2 9 ? 1 3  
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C. REACTOR DEVELOPMENT - 4000 PROGRAM 

1. PLbTrnIUM RECYCLE PRCGRAM 

Plutonium -1s Devel-nt 

PRTR Fuel Fabrication. 
spike fue l  elements f o r  sustained operatioo of the PR!I'R. 
elements will be the same W k  I - H  design as the f irst  loading, i . e . ,  
19-rod cluszbr, Al, 1.8 Pu, 2 N i  U o y  ccre a d  3 5 - m i l  w a l l  Zircaloy-4 
shea+h tubing. 
ceived from on-site inspection. 
mabined, and the f irst  end cap welded. 
w i t h  cores, and 50 have bean etched. 

Fabrication has begun on the 30 replacement 
These 

Four hundred of the ~ C C  5ubes needed have keen re- 
AL1 LOO t u b s  zlave been gagsd, 

Twc hundred have been loaded 

Considerable time has been spent between fabricaticns making ixprove- 
ments ir: the process equipment. pel-ts of the process ilz which rates  
of fabrication ax% expected t o  double are core f ab r i ca t im ,  welding, 
loading, leak checking, and autoclaving Pointing of she rods pr ior  
t o  drawing is ncw done by notching and agpl-Jing a t ens i l e  stress so 
as t o  neck down the rod and cause a mpttl-e az the notch. 
f a s t e r  than the previous method of u s i q  a specially designed cutting 
t.001, and it does not generate A1-PI; chips. 
vacuum pumping system has decreased the pump d0n- t i .m cn the welding 
chamber by a fac tor  of four, and weld closures ha-e increased fmm F 
t o  108 f i d  w e l d s  i n  an eight-hour day. 

mi5 is 

hbdificatior ti the 

Fabrication Deve1opmen-k. 
Ir.sTmnent. Operation. 

Four capsules hale been prsparcd fsr NAcl:crALcc 
These bc lude  a s t ra ight  Pu02, a stra;gnr. I.?&, a 
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An alternative t o  using preswaged ends i n  fabricating Vos-PU02 e l i ~ 3 s  
by cold swaging is  the use of swagable er-d caps. 
used i n  s-zage compacting &imq eiemezts cc-ntalning U@. 
which were variations of the head veld jcir=t, all appeared sat.isfacto=y 
dter swaging. 
U s e  of swagable end caps would eliminat's the need f o r  preswagicg and 
possibly, the MgO end plugs. 
along the f u l l  length of the rod, z d  %.he larger tu3e opening wauld 
f ac i l i t a t e  loading and decontamiriation. 

!The recovery of plutonium-uranium oxides from reject  swaged rods has bee3 
a problem f o r  some time. Normal metLo9s of vibrating, shaking, 5r.c * ,  

have not proved satisfactory 1l; removing th i s  t . ightly packed material 
from swaged tubes. In the best present technique an oTerat.or cutd t.he 
rods into short sections, squeezes them betweer, the piatens cf a Fress 
until the tubing ruptures. He %hen beats the s e c t i m  agair;st: t.k side 
of a bucket un t i l  the material f a l l s  out. 
ation which spreads oxide powder everywhere. 
spread of ac t iv i ty  cannot be kolerated wher plutoriiun o r  efirichec2 uranium 
is involved. 

Ir? order t o  effect  t h i s  recovery ir, a c i e u :  iaexperslve msin.5r a simple 
piece of equipment w a s  designed. 
tweea the e las t ic  properties of -tk m t a U i c  ciaddkg az5 t.& ceranic 
ccre. It was theorized tha t  all of tke cxverizimal mettods of eqtying 
the tubes fai led because no space i?ag prcvir?ed into vkic?. The oxide 
could mcve and "Uriey" i tself .  It was +,ho;.ighT Yhat if ",ne t i~be  C 2 i d . d  be 
e las t ica l ly  deformed, the oxide would not. behave i n  a s i a a r  manner kuf 
would, rather, fracture or mbicck p&.icles i n - h  the vsid a ~ e a  caused 
by the deformation of the tube. 
t r i ed  f o r  t h i s  job. Since they work 3r. a x  impact . x ? A e r  that 9 pr:s:u-e 
principle, they were not satisfac3ory" 
Gardner-Denver WellODCH-B-4+, w a s  fried. The vaLvi,r,g m this nnckii,r,e 
w a s  al tered sligh%ly so that  it vwl5 operste cczt iuoysly a*= 1ar.g ar 
the controi pedal was depressed2 %e rivetPr was ncmte.' 37: it,s ~ i d e  so 
that. the work could be fed through 1-, T,rsrrt.icdJ-y., TY-5 en3 ;f a sc,rap 
rod w a s  cut off with a tubicg CU?,+-EI' axxi a pl.aFrin_ -rct:ls tzped over *..he 
open erd. 
inch, the cxide dropped out readily. 
as it vas fed t.hrough the dies. 
speeding up the r iveter  and ~ S G  by se-,* ; . lq xz v5kLraSioch ir. C k   ID.^ 
A Martin BD-16 pceumatic vibrator tras f,>:x-4 -.c -E  ET^ effecr.i.?+, Nc.7 
d L y  does t h i s  technique r e c c v c  she a i d e  vi? k,c.;,t 5p::itti :*.g ?.he +ubi:&, 
bit i5  catches the powder as it f a l l s  tl~,;:, 

Eight rods swaged t c  9 6  t ,heoreticaJ de.:: :i* 1 7  i,iF YE t.k:.~.mii..i.v. c:qsl=I~.i ic 

f o r  this ?.est were from 120 C +.a 350 C a t  a c o ~ s + . a ? x  - p r ? ~ s u z z  12f i2OC 
ps i  and required fou r  hours per cycle> 
fo r  the 60 cycles was -0.0314 ic/iL sr six mil; .:.vs:r :he G-ir,cr-  :.Z;ST 
ien&h. 
being l e s s  than plurs one mil on The S.570-;a.cn i i a z k ~ r i ~ .  

Ttree desigrs wzre 
The IJeLdS, 

Slight w a l l  th iming was observed from two of ~ f h s  d e s i s s .  

Tkis would LLlm mre mifcrm densi?.ies 

This i s  a very +ediol.s oper- 
The associated losees arid 

.Tkis mke; use of ?.he Zifferences %e- 

AT f i r s t ,  sir vi-xa?ors ?-axc?rz were 

Nen-, a c o q r a s , i , x  r i v ; ~ ? r e r ,  

*en the r iveter  was  ~ e : t  t c  c c q r ~ e s s  t.~? +.ukir,g ahcut 0.06C- 
I+ VELE mcz-ssary :L tun the 

me fe~-d cy-d be irxyeased kv 

auzczlave under a r g a ~  pressure f z r  6C. c:j-cl.es PF c-,rc:~-. :cc,il:2iOr~,: 

TAE a v e r x c  t.Y.al 'L5t:gt  . .  ck:ar-g.s 

The average diameter chaz-ge wa,c t x  :.mil :.I' masm5 a:~-iva-:~;y,  

1 2 2 9 1 1 5  
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Four Zr-PI;-* sandwiches were rol led izxc 
removed, and no cm-tamination occ-Lzed on 
piag zests W c a t e d  the Pu-Zr bond 50 
The PU-Zr bond vas similar t o  Al-Zr boziis 
graThs of the plates  showed the p lu toc im 
throughout +,he fue l  le3gth of the plate  il; a re t icu lar  s t ructure .  
four plates  each carztained a one-gram pkitmiumwafer. 
roll three sandwiches each conta ickg  a fcur-gram plut0r;ium wafer was ai- 
successful when the s t e e l  jacket r u p m e d ,  spreading plu ta ium contamma- 
Cicn into the room. 
iausly occurred: 
(2) f'crced out of the mild steel sandwick e i the r  at a crscked weld o r  
thraugh react ior  with the steel., 
preven-c future occurrences are possible: 
( 2 )  lengthen intermediate heating t i n ~ s  beween r o l l  passes t o  permit 
greater diffusion, and ( 3 )  use a higher ~ l t h g  PL aLLy f o r  cor2 mTerial  

The 
An a-zsempr 70 

Two things apparently occurred which had not prm- 
(1) the plutoLium was forced out of the Zr sar&ich, and 

Three a l r e r n s t i v ~ .  sclut loct  is, o d e r  t o  
(1) pzeweld the Zr emlwich ,  

plazes, The steel jaclrete were 
%;e piaxzs, Qiidi%a:ive s t r ip-  
vs&Er ckan the Zr-Z- tcr4, 
previously obtaLrz2 Radic- 
t o  be dis t r ibutzd u n i f c d y  

Zirzorium scrap nibbled t o  approximkely ?re-fouFh-inch cubes w&s\ tx- 
t d e d  t o  a so l id  rod. 
steam-autoclave corrosion tes t .  
Tne acc3ptable linits of zirconium spec i f ica t i ss .  The sod was mde b:J 
a 95% z d u c t i a n  extrusion a t  8513 C. 
erties of the extrded scrap are b e k g  ar,alyzcl. 

A section of the rsd vas expcsed t o  the s T x x i a r d  
Resulrs of t t e  t e z t  werp well ~2zkic. 

Enes.cf=emicai ani ~ c h a t l i c a i  prop- 

Fuel Evaluation. 
containing sintered and ground pell5:ts kas now received 68 i a y z  of ex- 
posure in the  ETR 3x3 loop, or sbr,trt 23CS MWD/T. 
with a calculated naximum core t,empera+_u---e cf 1850 C w i x  WL assoclatPi 

The four-foot lcng Zixsioy-clad U ~ - ~ _ - P L Q ~  7 - 3 d  c h S e r  

Tke =lcm?rz ir c-pE-rarirLg 
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The two capsules (GEH-14-27, 28) fabricated v i t h  Al - 2.1 w/o P; - 
2 w/o N i  a l l o y  cores by injeczicz cas+liLg are a: r5e I a R ,  
analytical. resul ts  show tha t  r k e  p:irLto~i--i,m mnter;', vas 23: 1 . 9  veigh? 
percent as reported ea r l i e r  kut w a s  2 .1  w/o, a d  it was derermiLed That 
a supplemental i r radiat ion tes t ,  d o c m r z  wcLl.3 -Le required kefore the 
specimens could be charged. The docuxnT (HW-6843L) has been m i t f e n  
and is being prepared f o r  dis t r ibut ion.  

 CELT 

U@ Fuels Development 

I r radiat ion of Defected Fuel Elemnm . 
posely defected Uo;! fue l  eiemEnt (HD-2% i r i  a Hanfcrd reactor b?ga-, 
February 25, 1961. 
eff laent  coolant even though the reac-tcr was pswer cycled orsee [frm - 1/4 full power t o  zero pawer rher, t o  f u l l  pcwer) during s t s r x p .  
The 12-inch long, 4-rod cluster  elemcs cantaim sintered ar.d c m e h e 3 ,  
natura3 Uo;! swaged t o  a bulk deLsi.cy of 9 P p  T.Dm 'Itrct rcds are c l a d  ir, 
Zircaloy-2 and two are clad in Zircalcy-4, 
Zr-4 clad rods are defected with a O,OC6" dianzer  hole scar 5he cer,te:r 
of the rod. This element w i l l  be irradiatad a t  fccil ~ W Z S  f o r  approxi- 
mately three weeks, a f te r  whict ad.liCller,ai elements will be z i m l a r l y  
irradiated a t  increasingly higher pobsr ieveis. 

PRTR Fuel Elements. 
for use i n  several power t e s t s .  The 5 k . r e c ~  c c q r i s e s  i3 s ~ x i b z d  fue l  
rods and six themcoupled fs1 r d s ,  ti;ree i L  
couples, swaged into the cerizer cf t k  502, w i l l  inflicste f m l  +-emera- 
tures during i r radiat ion.  
a l loy w a s  used f o r  brazirLg the cLid5izg of the t'r_ennt.cc?iples 'c t k  3 r d  
caps of the fue l  rods. 
and %he end cap t o  1925 F, where tk-e h a z e  n z ~ ' . a l  f i C V F i  z c a d i ~ y .  

eliminated by remeltillg the jcirA%o A j-;r,c*ion tclx waz arsemrlrd f a r  
i n swl l a t ion  i n  the PRTR upper E C C ~ S S  >Fac5.. Chrcm~--aLmel L x t f r f i w  
wirzs lead from the junct.icr_ %ox inte +% ins+TUmerr cell. 

Irradiatix of the sEccr-d pm- 

To date, no gaxm a c t i l i r y  kas been det?c%d ir, ?he 

Orie each 3f The Zr-2 %xi 

Qle modified Mark I PRTR fae l  e l e ~ r = ;  was sssemSle3. 

r k i g >  Tke tbm- 

A nickel-@xspl;orous hi.@ teq?ra-:&-? t=razing 

An oxy-aeeryhne f l m e  w a s  used t c  &at +he wire 
POT- 

o s i t y  in the braze was reveaied b y  radi;grapr,ic itspec*icr-; ir -d&s I 



UNCLASSIFJED A- 22 HW-68712 

density vas 97% T.D. 
catpaction, although it was heated t o  800 C f a r  s ix  h 3 u . r ~  in hydrsgen t o  
make certair: of an acceptable O/U razio (less than 2-3i,C)+ 

Nested Tubular Fuel EleEn5 (Tes-c GEH-12-22>. 
fuel e l a n t  was fabricated by vibraticr-ai canpaction f m  irradiatior,  
tes t ing in  the ETR 6x9 f a c i l i t y .  
t inent  data on a second generation PIiTR fue l  element geometry. 
e l e m t  is 44 inches in over-all length arA con%aFzls 33 inches of fuel  
vibrated %o a bulk density of 85% of theoret ical ,  (the par t ic le  densiTy 
of the fuel was 95-973 T.D.). The fuel i s  coctained ir, 0.060-in~h w a l l  
ZircaLoy-2 cladding having spacer ribs yhich were integraUy f o m d  02 

the tubes during extrusion. En3. caps were welded t o  the tubular cldcling 
by a seam weld followed by a fusion weid. 
passed a leak test, a weld radiograph tcst acd autoclaTring f o r  24 hours 
in 400 C, 1500  p s i  steam. 

This fuel was not given a siIitering treatme=? aft,er 

A Wrk 11-C, cested tubuiar 

This t e s t  (GEE-12-22) w i l l  provide per- 
The fue i  

All coqonects Jf the element 

High Frequency Resistance Weld-. 
line of gray corrosim product sometimes observed iL the weld 
resistance welded ribs was due ta a s l igh t  ccnfamhatlon by %he &nos- 
phere duricg welding. The d i f f i cu l ty  has been eliminated by impronng 
the inert, .atmosphere shielding during welding and by a l i g h t  vapor blasr- 
ing after w e l d i n g .  A l l  major problems f o r  producing an acceptabie v e l d  
between spacer ribs (0.075" x 0.135") and Zircaloy-2 Tubing (9/16" OD x 
G.030" wall) now appear t o  have been summated. Ribs welded TO loadel  
o r  empty fuel rods consistently have hi& weld strength and corrssicr, 
resistance and they are within dimgnsiol?ai l imi t s .  The over-all  effic- 
i emy  of the process s t i l l  is low. 
..seral components of the machine t o  make L t  more depeda'cle and tc 
simplify operating procedures. 

It was dEmcmtratEd that  the I m A T 3 T J  

of 

This is beire  improEd by redesigur;: 

1 2 2 c t 1 7 8  
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1 A t  the end of 15% hours the corrosior. +est: w35 corxlude: r k  s3ItIpir 
was diasoived by increasicg t k  p€i f,: ;2 
were decmtaminated u s k g  a 13$ L ~ ~ . L C ; C  acid %j1hti3rA nt C f c2swed  by 
the APACE prixess.  me beta-gia.nma ard aLpha act ivizy ~f s:slnlsas ?+eel 
and IrLcocel-X coupcns indicatcd that a g ;cd deccr,.t&r-s+rix w a s  cStainrd 
The Zr-2 coupons were not appreciably affected by The deczntsmixa:ia?. 
The loop i t se l f ,  especially +.he hea-es fii-cer, did rlot decsxitmunare 
as w e l l  as the  coupons. 
less *ban 10 mr/hr at the end. A second APACE r?sulted iri on ly  a elighf 
reductior: i r i  ac t iv i ty .  
as remaining in  the  loop, a NrOH-KMiO& sclid.riori w a s  ciscxlatr5d f o r  about 
fou r  hours w d  allowed t o  remain ir, Tkk :.q svzrzignt. 
follawed with W c o  4518, resulted irL 5 cl€.ar, loop; all E a d i r p  we? 
less than 10 mr/hr. 

T ~ E  lozp  z.5 ret& t c s r  czTq3ns 

The tes: szcticr.. was %he orLy p o k t  that; yas 

Since an aimirz  oxide cmipouid w a s  S - U S F ~ C - C E ~  

Tr2s $+-ep, 

S t r u c t u r a l  ,%terials Developmrzt 
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$' should s t i l l  be usable a t  the sersi3ivity obtained, hGwevEr. 
duction in sensitivity had been noted a f t e r  irradiatior,  r c  1 x 10 R. 

Zirca3oy-4 Sheath Tub%. 
fluorescent penetrant indications has incr3ascd during the  pas3 manth. 
A selected s q l i n g  of these reject tubes is being examined t3 dezect 
+de source of the defects. To date, e U  indications nave been of the 
same type. 
par t ic les  cf zircanium. The elongated nature of the psr t ic les  indicates 
thaC, they have their o r i g i n  ear ly  in the processing his tory.  Two pas- 
sible sources have been proposed: 
operations o r  the speck-like plateaus of zirconium tha t  are  frequeritly 
l e f t  on the surface by the uneven action of the etching solution used 
t o  s t r i p  the copper f romthe exkusion. 
will be discussed with the fabricator  i n  ar, ef for t  t o  eliminate t h i s  
defect. 

The number of sheath tubes r e j e r s d  for 

Ntallography reveals yhat appeer tc be s m a l l  inpressed 

s m a l l  shavings o r  Surrs f m m  cutting 

As mor? data are develapei shey 

It has been postulated that a substant ia i  improveznt i n  the quali ty of 
ZircaLoy-2 sheath tubing and a decrease i?i price could be achieved 
through the use of ultra fine grained ex,rusions as a szartiag mayeri& 
pr ior  t o  cold finishing operations. Experiments have beer, i n i t i a t ed  t o  
describe processing variables tha t  icflueme the g ra i r  s i z e .  
extrusions have been produced by the use of tbe warm e r m i c r -  w+_hcd 
at  Temperatures of l e s s  than 1000 F; h G w e v e r ,  extrusioc rati3s a,- s e v e r d j r  
l imited at t h i s  temperature by the strength of die materials, Ar.. e q a l l y  
f ine grain s ize  was produced by extriding at U 5 O  F. A t  this terrrp5ra:-;cre 
extrusions racios ars double those s t takable  a t  1000 F. S w i ?  t-ubcs 
extruded a t  U50 t c  1200 F are b e k g  prepaxd f o r  subseq.lc-,?r c c l i  fcming  
by c-mum-cial fabr icators .  

Ultra f h c  

Radioxmtalluzgy Laboratory Studies 

A 19-rod swaged Uo;! element which had ruptured w a s  examised azd dis-  
ass-&led. 
marely the midpoint of the rod. 
a length of about one and me-half inches (?&1-615 ) . 

Rod Number 18 from the outer ring had n p t - u e i  ar ap~rcx:- 
The Zircaloy cladding r p l i r  %>PET, f o r  

Tkeraal Hydrauii cs Studies 
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ceramic insulation. 
spacing i n  the same manner as the reactcr fue l  e lments .  
were instal lad i n  most of the r d s  be-rweeri rhe Inconel tube arid i zs  
s t ee l  cores t o  masure temperatures sf t h e  heated surfaces, 
section was placed i n  a 3.25-inch ID pressure tube. 

Burnout conditions w e r e  approached a t  1050 psig and a flow of 123 g p m  
(wasured at 478 F) by gradually increasing the heat geEeratian r a t e  
while holding the in l e t  water temperature constant a t  480 F. The r e s t  
section fa i led  when the heat f l u  w a s  increased t o  900,000 B/hr-sq ft .  
While a temperature excursion was noted, it was SOT defini te ly  aetermined 
tha t  boiling burnout was ezlcomxered. 
places at  the downstream end but a lso macy of the rods showed melting 
near the inlet end. 
setting so when melting of one rod takes place the other rods, ir, fm, 
see an increase i n  power. For that  reascn i f  is  d i f f i cu l t  to deteumirLe 
if the t e s t  section fa i led  due t o  nechanical reasons o r  t o  bcil ing 
burnout. 

Two-Phase Pressure Drops Acrcss FATR Discharge Piping. A detailed 
analysis of" the two-phase pressure drop across the PRTR discharge 
piping components was  s tar ted.  
operating conditions have beer used t o  define The hydraulic dem-d 
characterist ics of a PRTR process 3ube. The pressure drops EG okttiim'1 
were greater than would have been caiculasod usir,g az EqLiivalem length 
t.0 account f o r  the presence of the various fittings and c t k r  componer,te 
of the piping system. The present analysis i s  beirrg condwted to ider- 
t i f y  those components which c o n t r i h t e  t o  the higher press-xo &=.p an3 
t c  attempt t o  define %he masitude of the e r x r ,  i n  gemral. t e r n ,  i n  
techniques which are available t o  calculaze ;hese pressure I r q s .  Tk-e 
e f for t  so f a r  has been t o  convert th= rav data i n t o  usef7.2 ndxr5, t3 
ident i fy  the heat losses from tLe test sec+,iolcL a x i  to se.para+-e the s+a~i%. 
head pressure drop from the f r i c t iona l  press-uf: drops. 

The 19 rods were wire wrapped f o r  flow mixkg m d  
Thermccouples 

The r e s t  

'ksee of the rods had melted 

The DC power supply holds cons3ant power at ar~y or& 

The over-all pressure drops at: PRTR 

PRTR Projecx Mmagement and Desigxi 

Phase 111-A constructior, is complete, w i x  except ixs ,  a: mcor-k's e ~ i .  
Remainirg PRTR constructico i t t m s  ir,c2..uk the fuel  ?Lemr,- exarmrLatior. 
f a c i l i t y  equipment i n s t d l a t i o n ,  so- pairti-& a d  insulaticc 
cleanup of exception items on system= ~ r a m f ~ r ~ 5  t o  cpera:ior,s 

Construction of z k  h@lma-i.w-ce ar-5 IMxkip FacLlit? (iml-&dir,g rhe FRTR 
Rupture Loop Annex and PRP Cr i? i ca i  FP-cilsty bQildir_gs) if estimascd 2f 
50$ completed versus 5% schetidej. pezicflgd t o  mrch 1, 1961, 
contractor has poured basemex ~ 8 2 s  ard a F p x x i m t d y  one-kialf $>f ri" 
-14-foot f loor  slab i n  %he M!%M E L Z . 2 i q  v k i c r  i s  h45 cc.qlete  versu5 
L7$ sckleduled. 
water reserve tank ins ta l la t lon  w a s  conpietea without, exceptions. 

and 

The 

Helium storage f a c i l l r y  iqCrl< vas completed - "he chii led 

The new exhaust f a n  f o r  The PRTR .rack filter arrived or s i t e  acd was 
instal led.  Exhaust f i l t e r  work 15 c c q l r t ~  except f o r  pmumt ic  seal  
inetaliatior, arLd t es t ing  

1 2 2 9 7 8  I UNCLASSIFIED 
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A gasoline-drivec. generator unit m d  battery i s  being irstalled oc. the 
load-out f a c i i i t y  shipping t r a i l e r  in cAzr 53 ins= a reli35k S C U T C ~  

of e l ec t r i c i ty  f o r  the ccolant pump mctor a2i fan. 

The Fuel Element Examination Faci l i ty  equipmez: ins:allatiazl package 
has been given t o  Minor Construction. They w i l l  install the -dewers, 
manipulator and make minor modificaXons to t t e  piping and e lec t r ica l  
systems. The manipulator instal la t ion will be delayed about two months. 
The vendor has found that he will have t o  replace the s p i h e  shafts used 
t o  operate the chucks before the mar,ipU;atcs can be shipped. 

Mdification of +de pressurizer i d e s  nozzle vas completed and accepted 
by the thid party inspector as E e t i n g  ASME code" 
w h i c h  permitted additional f lexibi l i ty ,  reaul'csd i n  combined stresses 
wi+m the allowable code limits. Ia the cr i5ical  area of nczzie w a l l  
thickness near the b ime ta l l i c  weld, the ccmplcted nozzle was checked by 
ultrasonic techniques t o  insure that +,he w a l l  t h i ckPss  vas with= tire 
specified rsnge * 

The supporc s tnrcbre  f o r  HX-1 is being re-evaluated t-g =TO coI;sid- 
eration the method of suppork, strength of hol ts  u e d ,  cc-,iirl;n of grx:, 
a d  the resillts .of the ewhquake analysis by Eiectric Boat GivisioL 9f 
Gen5ra3 Dynarmca. 

The helium system is physically ccq ie t ed  and ali coqresscrs  kavs Seen 
operated. 
co&cted. Vibrat im of the ccjmpresscrs bLas been re3uce.l ar accc-gt- 
able level by re inforcbg the suppsrzbg fraineworkJ 
a ~ 3 .  air  bl=rwir;g gf the system is ccm@+te, 

The new cor,figuratioc, 

Pip- vibration a t  +,he lm p ~ s s u r e  compressors Las beer, 

Hykrosxazic testirg 

N i 8 2  



lcgp was higker thar, the desig? *;e 
invest-,igated t o  determine whethe rkie BY; zcztr&.ler 1 5  cperazing vi2ii.rA 
specifications I 

F'aint in. the storsge basin ar,d w a t e r  p i t  h a s  beer- T a m e 3  ar-3 replacel 
where i+, had c o w  loose. The affected area ixic1;rded m s ~  :f the water 
p i t ,  the storage basin f l o c r ,  wid p o l r i x s  oi' rkAe szoragc kasir. w a l l .  
Cracks discovered i n  the srcrage basir w a l l  w e r e  repaired, Falr+hig 
and i c s a a t i c n  i n  "A" Cell i s  scheduled t o  be conclGded az mrth's a d e  

! T I L S  ~ r c b l e m  i s  rdre.;ltl.gr beizg 

PRTR Design a d  Component Testicg 

PR-10 - Primary Loop bbckup 
dxring the month for a total cf 4503 h m r s ,  

n e  spar? pr;marv pump cpra??d  55'+ hcllrs 
The present leak T ~ L F  in 

0.06 gallcr: per hour. 

The prototype pump with self-aljustiIig c 5 a l  a s s d j i y  cperared 7i3 )~XLYB 
during the month f o r  a totaJ. of 6&9 k x r s o  
0.5 t o  0.8 gallon per hour. 

The leak rate incscaeed frm 

The sea l  t e s t  staca apera+ed ac addi-ricLaL 125 ~ Q X S  and 17 s t a r t s  f:r a 
total of 530 hours and 7 l  s t e s  w i t k  %e T-WO pr3tJt-e pri-m?] ~;unp 
mchanical sea l  assemblies. 

F.htor-im Recycle C r i t i c a l  FacL ~ f y  CAH-8~2 

1 2 2 C i 1 8 3  
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The vendor constructing +,he reactor assenibly submitted a revised be37 
t r e a t k g  procedure, which was rEviewed and approEd. Conat,ruction ic 
d e r  way. 

The moderator storage tank vendor expects t c  complete fabrication and 
tes t ing  f o r  shipment during Mrch. 

The fuel t ransfer  lock w a s  received on February 16, 1961. 
met this date, the vendor was unable t o  f in i sh  the painting a d  testing, 
li; addition, minor modifications are  required to +,he operating mchanism 
f o r  the c e l l  door, and the compression seals s t i l l  have t o  be delivered 
and installed. This work will be done d u r k g  instal la t ioI ;  of the lock, 

Ir; order tc 

Prototype Mckq and Component, Testing. 
receiver posit ion ind ica t ing  systems f o r  the weir and control rods ha= 
no5 y e t  been placed on order. 
& were scheduled for resolution on February 21. 
bi3 of questionable colzfcrmance has been the cause of delay. 

The synchro transmitter- 

Rebids were required by AEC purchasing 
Diff icul ty  vizh a Isw 

The source positiorier is  being fabricated i n  Tech Shops. A n i r r i l e  rubber 
ro l l ing  diaphragm was i r radiated and f a i l ed  t c  endue  a~ exposure of 109 r 
New materials will be tested aca evaluated; however, materials are  avail-  
able which will endure at least 100 hours of service,  
would require about 10,COO hours of operazioc rith irradiated fue i  
elements . 
Control rod and safety rod detail design has been comple-ed >ut has LC’ 
been checked f o r  final approval. 
rods w e r e  scoped, and procuremnt, epecifica-tims are k , e w  prepart l .  

109 r exposure 

Posltisn readcut meters fclr the rafs-ry 

Thhible material p rocuemct  is unrier way, ani f a k r l c s t i z r  is + ~ t c f t J .  Y O  
proceed on schedule. 

The veir w a s  designed t o  control the icvel r;f tts ncderszt.s in the c r i t i c a l  
f a c i l i t y .  Mincs design chacges were &e, Tk;.se cx.sis-,ed of rq i ac i r a  
the quad-ring sea l  with an korganic  packbg,  aA3iLS lmi t  switches. z d  
r e v i s i n g  some dimensions. 
5 x lo4 r /h ,  Elastmrs selectcd f o r  possible 1;se ir, this iocation are 
ue7hm-e or  natural o r  pclyac*rylic rubber, 

The w e i r  is in a radia:icii zone ef spproxixazeiy 

I22C1-184 
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%l mement Rupture Test Fac i l i ty  (Prcject CAH-867) 

Project Wagement and Design. 
approximately 86% complete versus 76$ scheduled- 

Construction of the annex buiidicg i s  

Shop fabrication of the in-reactor t e s t  secticn has begun. 
material fo r  t h i s  work has now arrived. 

Nearly a l l  

Construction drawings and the specification f o r  the annex equipment 
i n s t U a t i o n  have been issued f o r  approval. 
been completed on the "B" Cell ins ta l la t ion  drawings and the in-reactor 
drawings. Preparation of f a i r  cost estimates f o r  equipment ins ta l la t ion  
i n  "B" Cell and the annex is  being made. 
t o  requesting Minor Construction t o  do the en t i re  job rather  than s p l i t -  
t i ng  it between Minor Construction (B Cel l )  and a fixed price contractor 
(Annex) as had been previously planned. Special conditions have been 
prepared under the assumption the annex work w i l l  be by a fixed price 
contractor. 

Consideration w a s  given t o  enlarging the water plant t o  supplement the 
300 Area supply. 
suff ic ient  tine t o  meet the water p l a t  schedule. 
non-essential items fromthe water plant as well as a reduced size plans 
are  being reviewed t o  permit a reduczion i n  the current estinated przject  
cost which is  excessive. 

Final design r e v i e w  has 

Considerat>iori i s  being giver, 

Arrangements could Lot, hcwever, be accomplished i n  
The eliminatior, of 

Procurement specifications and requisit ions f o r  the hstsumentation 
package e l ec t r i ca l  gear, control valves, and makeup system pumps were 
issued. 
during Mwch. 

It is  expected tha t  orders w i l l  be placed f o r  these items 

Montgomery Brothers, who are  providing the immersion heaters, were con- 
tacted regarding the lack of adequate design calculmions fo r  the f l a t  
vessel bottom plates  and requested t o  provide a baf f le  pl.s;te 2% the top  
connection f o r  one heater vessel. 
erosion of the heater tubes i n  ?,he one vessel whose ir+let cormection is 
a t  the top. 

The 2-2 process tube components have been fabricated by Chase Brass ai=3 
Copper Co. 
making it more probable that  f ive  assembiies w i l l  be f m i s k i  under rhe 
cor,tracted price of $2L,800 which was f o r  Three t o  f ive  tuk~s, 
tube assembly is  sched.de3, t o  arr ive a: BE0 on mrch 17. 

PPotatype bbckup and Componfr Tes-tsirg. 
reac tm section were made during a p p r n a l  o f  the tsacingF, 

The l a t t e r  i s  desirable t o  avoid 

There was no l o s s  of tzbea &.ring the ex tn=im-  prccttcs, 

Tlie first 

Mxcr d e s i g .  changes t o  Cke ir-- 

Shop drawings are being prepared for fabric2zion of assemblies f o r  proof 
tes t ing  'he cGmponent seals and beilsws, 
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Design Analysis 

mcsIR Crit ical  Tests. 
been completed, snrl reduct,ion and refinemect of the raw daza ars near- 
ing completion. 
addition to those previously reported. 

The C r i t i c a l  Test phase of the PRTX e ~ a r r u ~  has 

Several p re lhcka ry  results have been cbtaiced in_ 

Boror; poiscnkg of the modera-hr vas success f l ly  acccmplished with ac 
detectable boron remaining a f t z r  cleanup, 
were added (0.0193 gm/ibter), which increased the c r i t i c a l  mdemtcr 
level from 6l.04 t o  93.11 inches. 
reac+,or parameters is  under way. 

A t c t a l  of 222 gr-c cf b o n n  

Amilysis sf t h i s  experknest. tc 3btai.r- 

D r a w  +h radial ref lector  tank was f o u l  ?c result ic a rPacr,iviry 
lcss of about 40 a i - k  w i t h  the  mcderator level U r i U y  a t  61 inches. 
This is not ic agreement wi+h a twc-dimensiocal c8Lculazicz which vas 
c a r r i e d  cut f o r  the moderazcr level a t  108 inches s i l  which yielded 
about 100 miili-k. 
dump chamber arid is a measure cf tke c h q e  ir, ra id .  reflecTcr savirae 
vi+,h moderator level.  
men% made in the CVTR Crit ical  Faci l i ty .  

E.= discreparrcy is believed ti  be l u e  largely ts rhe 

!The resirits axe corsisyect vit.;Z r e - p x % ; e  of zeasm- 

A perioi  grd reacrivity computer ccde (FARCODE) is bemg used ic +he 
analysis cf C r i t i c a l  Test data. 
3n colzt rate iaza t o  yleid a rzac'tor pesicd Peri3ds cStaired from 
several instruments i n  each measurttnezr are  averqPcf. 
these a-rage pericds *c calculatz +LF mrresponding r e s c r i n - y  TELLLL~S. 
Tki? f inal  szep is $0 3e%mirAe the c r i t i c a i  mcderatrJI: ie*-J+i frcE eacr, 
series S rpact i lc ty  a=as.urnents. 
plssc- f:r all of t h e  Criz ica l  T ~ s T ~ .  

The code p e r f o m  6 Isas7 squares m2;ysls  

The cc3c ther; ~S-FS 

These calculatisns arc  r-carlyr c 7111- 
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PRP Reactor physics Calculations. The FLLX-WEIGHT one dimensional thres- 
group reactcr code has beer, u t i l i zed  to previde a react ivisy,  Fcw2rj f lux ,  
and perturbation descriptiar: af 62 e w e ,  ref iector  ~ 3 .  c e l l  conf iguar locs  
i n  the PIiTR during c r i t i c a l  t zs t ing .  A-&Lysis i s  Cot completeg bu-c sd r -  
staatial. agreement with resu l t s  cf subs3itution q?erimer;ts hse heer _-k- 
tained. 
representing the Pu-A1 elemnts .  If is  expectei t ha t  the PU-Al p m m s s r  
modifications determined recently nll lead t o  mre succ~ssf;iL loading 
calculations in the PRTR and increased com?idencs i~ sukaeqJene loadvg 
and substi tution calculations f o r  the Cr i t i caL  Facili-ty 

A study i s  under way t o  redetermix %ne eff%c+;ive p&rm*r,e;rs 

Evaluation of the moderator l e E l  coefficient ic th i s  re,cert work is im- 
proved t o  approximate previous +,YO dimcsioLaL calcule,trons F.y a simpls 
revisior, of the assumed reactor m d e l .  
core and side ref lector  by a ccnstant, radial ly  homge_t_ized sst nf 
parameters and the aaalysis was c a r i e d  aut ilr the axial 3irection, vary- 
ing the moderator level .  
ling which, however, can be determined with f a i r  cor,sist.er,cy frcn, ir- 
speczior. of the axial geome+,ry a d  the r.ear-cosine fijx d iu -*& c+-i3iAti JL 
expected in that direction. The sairi t im ir, the radial d i recz im i s  r-ct 
known well by ayy such simple prescr ipt lms wd is Lot constazit T k z g k -  
out level variation. 
radial direct  ior:. 

Ar, Paf l ie r  modd specified the 

That treatmen% deS;e-&r,es w e l l  the axial b x k -  

It is  essent ia l  thaT mdysis Ice p e r f x r ~ d  ir the 

PRTR Operatioxis 

With PRTR construc3ion reschmg i t s  f k d i  phase? a d  folkwir,g c o m p l S i x  
of c r i t i c a l  tes t ing,  PRTRO ef for t s  duirrg February were cczcentuar2d z 
design tes t ing  and star tup cf various rqapmect a .d  systsms Exri~?',sivc, 
startup wcrk w a s  performed on th? f c l l m i r q  ;ys?=m d ~ z ~ g  the rir i tr :  
moderator arid ref lector  cac1c-t syssem; gEts SLar,cc . s y s ~ ~ a ,  icci ldlcg 
l iqu id  leve l  h a t a b i l i t y  zests; top  and Sc%tom 3GiP13. c?el%3 ' 3 . ' 5 * a ;  
fueling vehicle; helium system; $he ?rimam c c ~ L a . n + ~  s y s ~ e z ;  x.6 :?.e 
secondary water systen;. 
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in service without its density coqersa-,ion af*er contizued fai2lre  of 
the computing relay to Omc-,im= 

A faulty leve l  transmitter f a r  $he rlzg header v a s  replaced D20 f i l l i c g  
was delayed while equalizing valves w e r e  sidllacd from all k v % l  t ~ s r s -  
mitters . 
Difficulty b arming the dump valves conzirxed; This trouble is ye? t c  3e 
comected. 

For the shim rods, a second round of m j c r  =pair vsrk was st,arted a d  is 
in progress. 
has a rup*ured diaphragm; an over-heazing prcbkrn with Prhary P q  #:. is 
being iovestigated; and the emergency diesel  Y ~ L  pump, af7s.r faiiure tc 
start, is s t i l l  disassembled for troubleshczti.z?g ard redesigL cf is: h b -  
rication system. 

pI.1TRO assumed responsibility for several i t e x  2f p n j e c t ,  wcsk .iurlcg thc 
mo~tk, including the following: 

Injectian pump o i l  pressure i "s rzw!ez~ts  do c o t  f x c t i c c  as p t .  

Also, at mOnthPs end, one ti& pressure kel iup c o m p r e s ~ c ~  

A revised control system fcr f c - 2  cc;rrair;znent valves is bcira 
instal led t o  come+, failure of these valves to ressf,. 

Exzexded test ing and C,zoubleshsotizg cf ~ h s  water acf -e rers  
was p e r f o m d  to correct c c z t r d  probiems c d  capacity 
deficiencies. 

* The chilied water syszem was ,-efiiLtl e e r  ccnstrxcicn ye- 
visions iz the experimznzal c e l l ,  sesv1cs kuilding pipizg 
changes ky she M?M coc2mctor, Phue 111-A chzgss co tk.s 
paps, am3 csmplete rewirirg of the chiLer udi'z. 

i 2 2 9 - 1 8 8  
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D20 l eve l  instnment,ation problems ca%iaLe :s cause c c x e , ~ .  
f l ec to r  leve l  sensing l i n e  was repaired by usiw a high-ceqera-tuze p las t ic  
sealer .  
The leak existed when the systein Y a s  :rarsferrsd t o  PRTRO. 
l eve l  instrumentatioz does nct yet fjrzc',lor; as d e s i s e d .  
formance of Design Tests, the specific gravity transmitter and ?he pzeu- 
matic computing relay were removed f r cn  e e m c e  arid a sfan3az-d level 
transmitter-to-recorder arrangemeC usii ized. Work on the specific gra-s,+.y 
transmitter and computing relay cor- t ixes .  bbderator level instrumet?ra:xr. 
provided f o r  Cr i t ica l  Tests w i l l  bs rezaiced since it has proven t o  pr3vidpi 
sat isfactory leve l  readout. 

=e re- 

The Pine couid r;ot 56 r~e12ed bec&-~ae 0: tke I c c a T i a  of %he leak. 
FzessLrFzer 

Tc expedi+_e psr- 

Numerous equalizing valves ?axe Seer: removed from zransmityers a 5  ic-liEe 
shutoff valves installed. S h c e  it i s  Jifficul: 50 keep i n s t n x ~ ~ ~ r  l i n e s  
filled water, f i l l  taps have been i n s t U e 3 .  t o  speed troubleshooticg e f foms.  

Data system problems uccoversd and presently beirig correct& iLclG3e: 
flaw readout i n  the Con%rol Roon does riot agree w i ~ k  fl;w mr;bter indka-  
+,ions i n  c C ~ U ;  t b e e  12~~6s out of s i x  give ~ s o r  resFotse (apparec ly  
w i l l  have t o  be replaced); ?.%ai primazy f l D w  dces r,ct ye? agree wlth  E-u- 
matioI; of tube flow; and pmche3 tape rsadouT cf flow and temprrahre ras 
not fucctioned re l iab ly  as -yet. 

Shim rod connectors were corroded when water dzipped cz rke t~  from the fwl-  
ing vehicle during tcbe mappkg sssd d c i r g  at .?apts t o  r e x v e  :kze a i r  fx:II: 
the primary system. 
r;ecossitazed a secmd major rqair program 02 r h e  skin scds 

This, i n  axtditioE t G  imezal pn3lems ir, tke shinx, 
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2. 

I 

Plutonim Dioxid?-Uranim Dioxide 

ExperimeLts on the s t ructural  s f ab i l i t y  of Pu% i n  hydrogen ha-re c~csir;ued. 
A series of Pu% pel le t s  and powders wkich had been pro2uced by c s l c k i L g  
plutonium oxalate a t  300 and 600 C in a i r  were heateri so 910, 1050, 1259, 
1440, and 1550 C in  3ry hydrogen, (less than 75 ppm H20). 
creased wi+,h +,emperature and at  each +,empera?ure 3C0 C calcined Fu@ cFw?d 
higher d-ities than tie material calcined at  600 C vkich zigh+, be ex- 
pected from surface area considerations. 
due t o  l iberation cf surfscs adsorbed gases was independex of Temperature 
and cearly constau3 at about 3.5 w/o. 
samples the usual l a t t i c e  parameter of 5.396 A Par xhe cubic PI@ phase. 
Reduction t o  alpha R q O q  was seen only i n  the sanpies heate.3. t o  1 U 3  
1550 C. 
been attr ibuted $0 beta pU203 was see2 01: these pieces., 
fcr  determiLation of O / R  atan razio is pr?cerztly beirg, obtaiozi. 

DensiTies iz- 

T?x weight lcss of the powders 

X-ray d i f f r s c t i m  sacwe3 fcr 

In addition, t6e strong 2Q = 33. degree l k e  which p rav ixs ly  has 
Weigh gain dars 
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fit well t o  the plot  presented Laz- mn%h, %ais  izfiicatlcg thaz P~237 
is a defect" phase with a variakle r , d e r  o f  oxygsr, atoms, 
t i a s  of the l a s t  Three saarpl?~ wc-24 aFp5s.r t o  indicaze -La? Fu02 my 
be preferent ia l ly  l o s t  from IJO~-PJO, IIILCLU~S m d  c o L d  cx-celvakly r e 5 d t  
i n  a relocation of plzt3r;iun a t c c  duric,g i r - reacrcr  opszatim c f  the fuei  
element;. 
carried out. 

Thz ccnposi- 

Chemical and maallcgrapLic m L y s e s  of this  experimrt  w i l l  be 

The work begun last  December cn mel t i r .  poicts of U@ ccl=tair;ir.g small 
additions of PUO;! has been detailed.  
fuels on irradiated U@ and KAPL on rJ@-Pu@, ir; tha3 C,h%re exiszs a r i s e  
i n  melting point with s l igh t  additions of a second cocs-citxent, ic. Chis 
case Puo;!. 
2700 C f o r  U@, U Q - 1 0  and U@-15 w/o PL~OZ, respec+ively> This had not 
been seen e a r l i e r  since the l i q u i d u  was d e t e m e d  Gegimizg a~ a 3 O p  
1 5  w/o PU& composition. 

On the eleven U@-PmQ i r rgdia te l  cqz-Lea which are t o  le sellf: back tz the 
ME3 f o r  additional exposures it w a s  decided to issue a supplenent. t c  the 
original test proposal and reques* that rh6 specimens be placed ir, nigl;er 
f lux positions. 
be made t o  have the specimens operate a% cr above che i n i t i a l  s-pcifzc 
power values (19 W/f t  f o r  high Sensity pieces, 12  kw/ft fTr lcw 9tr_si+y). 

The resuit-s confirm those of ceramic 

For example, tke nelt ing poict varies frcm 2730 tic 2825 'LO 

"he t e s t  supplemert i z  being prepared, and a;a a r t e q t  v i l l  

Flutonium Oxide-Tkorium Chide Sy$tem 



t?Q;AsSE?IED A- 36 HW-68-72 

3.  

El.utor&t;un Oxide-2irc-i-a Oxide System 

The past report ing period was spezt inveszigatkg the hi& tempershz? 
equi l ibr ia .  
than 50 w/o w. 
heated in vacua t o  temperatures rstlging from 1000 to 1335 C,  and famace 
quenched. 
minute t o  570 C/minute. 
F.C.C. structure t o  the two-phase mcnoclhic plus F,C.Co sol id  S o L i Z i 1 2 ~  
s .c ruc tm appears t o  be strun& &?pendenSS+, upcr, qu:r,ch m r e ,  A S p x u n e E  

c o n t a i n i n g  79.3 w/o zro;! was querched at 300 C / ~ ~ L U C ?  frcm U ~ O  c 
diffract ion data indicate that cr?iy tks  face of t h e  p e l k +  away from the 
tanfalum crucible retabzed the high t empersx re  F ,Coca ? x i c t u z ,  The 
quench rate of the surface next t o  the cruci'cle was pxbs i - iy  n z ' ~  as gr=ac 
as +,he! exposed face. The high tempemmre s r m c t u e  was d l s c  retained OL 
the  surface of the 89.5 w/o 2% specimen It was quetchel frrm i.3210 C 
st a quench raze of 380 C/xubn-ke. 
higher quench ra tes  in order YC determine xhe lower tarperatwe -",chl;s- 

formation points. FurtLer experinenrs are  being ccriuctcd u t i l i z i r g  3 
mans t o  accomplish t h i s  kighet? quench rate, 

Emphasis vas place3 upm the conrpositims coctaining greater 
Sintered pe7eets we= coritamed in ".SS+,alum c r x i b l e s  , 

Quench rates during the f i r s t  3G seconds varied from 200 C/ 
The tramformation from the hi& t e q e r a t u r ?  

X- ray 

%is evidence demnstxires th5 ncpi f x  

ZiscaLoy Hydriding Studir-3 
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entrance and e x i t  temperatures are measmed by iron-cons3antan +,hem- 
couples. The tmgsten rcd (1/8" diamrer x 18" long) can be heated t3 
2800 C t o  provide a heat flux of abcat 300,900 Btu/hr-et2 a t  %he fuel  
rcd outer surface. The system is coritained i n  81- evacuable s ta i r Jess  
s t ee l  enclosure. 

Fission Product Distributioc i n  U@ 

Preliminary results of autordiograpt ic  studies of cut transverse e m a c e s  
of irradiated Uo;! fuel rods reveal evidence of non-unifcrm f i s e i m  product 
distribution. 
being developed i n  conjunction with RML personnel. 

The technique f o r  obtaining autoradiograph in  glass i s  

Fused UOp C r y s t a l  Characterization 

Electron and optical  microscopy studies of fused U02 s i n g k  c q s t a l s  con- 
tinued. 
were examined, principally t o  det,eJlnine the s ize ,  shape, arid dist r ibut ion 
of inclusions and etch p i t s .  

Polished and etched surfaces md natural cleavage faces of speciaem 

U@ T h e m  and Electr ical  Conducfi-slty 

Four nozl-irradiated Uo;! apecimms were shipped t o  BMI f o r  cor.ductivi+.y 
messurements. 
and one large sir;gle c r y s t a l  f o r  e l ec t r i ca l  axid Thermal condueti-sity 
studies, wid one electrodeposited specinen f o r  e lectzical  conductivlty 
determination. 

Included vere two i s o s t a t i c d l y  pressed and sintere.3 31-.cs 

Pkasurements on ar, irradiared specimen ccxtir-ucd ar: B X  

Electron Microscopy - Mthods an3 LCZTCEZE Development 

Develcpment of t eck iques  and instxments f o r  s p e c i d  aFp2icaTiozs 2f t k e  
JEM electron microscope are i n  prcgress, Ir-itial %valuation 3f tke Teflec- 
t ion technique is encouraging, b.~* mgnif icar icn and detail. r?;udy kave keer, 
limited by the low imag? ixtezsir;y i rherem i n  the merhod ard the lcw sen- 
s i t i v i t y  photographic plates  u e 1 ,  
types of photographic plates  as3 fa;=' ph3tographic d w n 3 l C F E  r8, c o r n s -  
c i a l l y  available,  it w a s  Ciscmered ?ha: a fi lm speed i x r e s s e  of 7 ta 10 
times can be achieved by p r o p ?  selec+-icn of cor;ditior,s arA mttr'ials. 

Fssm c m p r a T i E  eval-Jation of six 
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L. BASIC SWEI;LING PROGRAM 

Lrlgdiarion Prqp?am 

Capeuie No. 8 contaking three, ho l lw ,  s p l i t ,  uracillm cylb&zs vas ~ L C  - 
cessfully bench sasTced and shipped ts the reaczor t o  await cnsrging f e r  
irradiation. p l i s  capsule joined Capsule No, 7 ,  which also is awai tkg  
cha,rging. B e  prmious shree capsules are i . ~  RadicmeraLhrgy; t,bey art= 
scheduled for opening shortly f o r  post-irradiaticn exsrrrmazior- af :Le 
specinens. Laboratory capsules have beec machbed fc- cx-rescz3r vc~'cc- zr 
specimens I&entic%L t3 those in  the irsadiatei caps-Les. EP sppc1=z~s -L 
%he ex-=actor capsules w i l l  be mbjsctsd TO the sdmf ~ t e r m d ;  hi,;+;.ry as 
t h e i r  irradiated comterpsTtJs, a a csmpariscr, =If rhs i,zmdiated m.2 rcz- 
irradiated specinrens v i l l  3e made wits rsspect t c  d e n ~ l ? y ,  gmrneszicd, 
and microstructural changes. 

i 2 2 S l S 4  
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Distinct 
f ract ion 

and consistent differences in The par? freqLier,cy and p r e  volume 
dist>ributions vere 0bt.aire.l frsm ~~~tsu . re r i fn ts  of ceres i n  thc 

center of the specimen and i t s  r i g e ,  Fcr ?&SF t ~ c  rsgiX2 t h e  dma ip- 
dicate tha t  the t o t a l  vclume of poses u. E% e2ge regia2 is higher t,b&i 
tha t  in the center region, wnsseas The total cunk3r of PGES ir, the cige 
i s  less thar; that i n  the cefiter, 
temperatures, 600, 650, and 700 C. 
by the pore density, the resultant average VC~LUIE of a pcre ic rhe edge 
region is found t o  be twice as large as the average volume of a pore ir, 
the  center. This relat iomhip agairr applies t o  all three m-ea l i rg  tem- 
peratures. 
edge regions of a specimL is presumably rslated t c  ttc facr, t ha t  & u k g  
i r radiat ion the temperstme was  higher ir the cent5r r e g i c ~ s  of the sgeci- 
men and/or the f i s s i cn  gas generaticr s a ~ e  WBE lower. 

Various pore growth mechaisms which may acccun? fo r  the &served changes 
in  the pore dis t r ibut ion curves caused by pcs%-isradiatirs azreaiing a r e  
being postulazed and evaluate.12 

%is 3pplier ;f the 5hree ann%aling 
If -cLe F ~ ? E  v ~ i u m e  fractim i s  divided 

The difference between the FGre d is t r ibu t iom in the c e n t s  a d  

Fission Product Mcb i l i t y  

A knowledge of the mobility of rare  gas PTssion prsduczs LE uranium i s  i m -  
portant t o  the understmding of the-kasic  mechanism undi=.lying the sweilicg 
phecmecon.. Uraxium specimns are  Seisg examiz35 +,'naT> have kiad i r e r  gas 
introduced in to  the surface by "glcv" disckxrgc ar,l U-U diffusion cc~pies 
are being examined that have had a.r.t appreciable .mount cf f iss ionirg c)c- 
curring iri one-half of t h e  couple, but mr-y l i t t l e  ir, the cther half T w ~  
NaR f i l l e d  capsules have beeI; sear t o  the MI'R for irradia.riar, cf T-f." ,%if- 
fusion couples. EacC caFaule cor,t,ains a single speci..m~r which csx15is,-s cf 
a s l i c e  from an ext.rusicn which has a ~31-3 of depleted uraniin ard a shell 
of eoriched uranium. 
pd ished ,  cathodic vacum etched, hardzess i q re sa i ana  m d ~ ,  w-I  rh; 
surface replicated 

One surface of each specimen w a s  , ua~s l i cg ra~Lica . l1~  
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exposures. EKposures and average center u r a z i u m  temperatuEs f G r  the f u e l  
rzds in these capsules are respectively 0.14, 0.23, ~ ~ 3 6  ~ / 3  acd 575, 500, 
and 540 C. Seven capsules have now been discharged from these McEl + e $ t s  
and w i l l  be examined in  Radiometallurgy during the succeeding months. 
Density measuremnts were completed oc 12 enriched declad uranium rods. 
R d u e s  ranged from 7.5 t o  39.5 Po? a volume average temperature r m g e  or' 
375-&30 C and from 15 to 53 for a volume average teqerzmre of L50-532 C .  
The extreme R values were from rods on which the cladding had fai led.  
Most of the rods have randm cracks large enough t o  entrap a i r  but per- 
haps not large enough t o  be wetted by the density measuring f lu id .  
w a d  result in  erroneously large density changPs and, hence, erronecusly 
large R values. 

This 

RadiometallurhTy Laboratory Studies 

Faus replicas were prepared f o r  electron microscopy after mneaiinp; at  
k00, 500, and 800 C. 
same samples (RM-265). 
w i l l  5e Eported i~ more detail  i n  comec';ion with %he dewispeLT prs- 
grams served. 

Density determinations are  being made oc t h ~ s 6  
Result.s and interpretatiuuu UL theEe %mmrra-cisds 

&-Reactor Creep bas-nts 

h e  of the second generation creep capsules has been t e s t e d  iri the 
laboratory by the& cycling t o  duplicste tnt! t,hermccoupl? failures 
eqer ie rxe4  in  %he rsactor.  
temperatlire resulted i n  the fa i lure  of one themcouplE i n  the capstie 
af ter  the first cyc le .  Subsequent cycles caused f m h e f  fai>ires. Tfle 
Che-mccsuple failures, res-ilting from a rapid reductim of tFinp?rzTuF,  
have occurred both in the reactor ani in the laboratory,  dcmonszsatin,? 
that  the problem is independent of radiat icr  danage. Ccnsequevly, the  
three remaining capsules have beeri ret.m-ed TO the - ~ z d c r  for r z i i i i - 9 -  
tiona. The capsule in t i e  reactor is  being used t o  chrck out ,he alu? 3 -  

matic cor,trol and dafa recording system. When T - h ~  syctrera is pe--f?rTlk,? 
satisfactory, the capsule ail be used f o r  a :rreea-tc-rdptlue C?S? cf 
the Zircsloy-2 amzeaied specimen, mi l i z ing  the  reminir.g TWO thermo- 
coiiples f 3r rcmperature measu.remeL;s. 

I 3  3he labcmtcry a raFid  re;iucrion zf 
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Measurewn? of the act,iva-Ciorr energy for creep cf ZircdDy-2 sc-4eiu1ed fx 
in-reactor tes t ing  has cczltimed. 
la t ion  of act ivst isn energies are  3eir-g canducted lr. ~ ~ ? i Q e i  2ircGc-J-2 
a t  15,000, 2 0 , ~ 3 ,  and 25,000 ps i  acd or. 2 ~ $  cold. W X ; K E . ~  ~ i r c a i c y - 2  at 
35,000 ps i .  The activation energies fcr creep cf ZircaZoy-2 dete-znmcd is 
the past  month have shmn -that a n%?.mirim OCCU-S betwem 252 C axil 3C.S C 
(from low temperamre glide cont rc l le l  c r e f ~ ,  chamc7esized by 8c. activa- 
t i o n  ecergy near 2000 cal/mle, t o  kigh temperazure diffUEi131j. cmrro i le3  
creep, characterized by an acfivation eccrgy of 61,500 ca l /mle  1. 
!The sctivation energy f o r  creep of thc 2!$ c ~ l i  worked material was found 
t o  be a smal l  posirive value Icerweer, Z C ~ C  a i d  30C3 caL/moLe LC the -ape.ra- 
ture  range 200-250 C. 
36,500 cal/mole a t  257 C a.nd t o  49,7G,2 a% 272 C .  I: is  expected a value 
of 61300 cal/mole w i ; l  be attaiced 8 2  The Tesr teqera-t-ure is iccresaed 

Creep t e s t s  givirAg 3a-a for ~ 3 3  calcu- 

The ac-civatiDr. margy gradualiy increases f,c 

furCher e 

Annealed Zircaioy-2 being +,est,od at. 15,CG3 ps i  has shorn somewkat diffw- 
e m  behavior. 
the range 200 t o  272 C i s  sc-,iLLly a small p o s i t i ~ ?  value betweeri z e r ~  
and 3000 ca l /mle .  
determination of activatior- energisE 3 ~ e r  thari 3OOC cal/mole; c??:f.$ prc- 
cesses characrerized by ac',ivatior; ccergl?s lower tkan 3OOQ cal/m;e 
change i n  ra te  s o  l i t t l e  thaT i n  a temperature ir.teI;rsl cf i5 C 3 i f f s r -  
ence,s cannot be resolved. IL the pas: nonth it was show the activa-ticn 
energy for creep of E I , Z E ~ ~ J , ~ ~  Zrc-alcy-2 at 15,CCC p s i  %?-,creased a b m p l y  
from 6500 cal/mole a t  28i c t.cz 57,PCC a+ 296 C. 
mole w a s  determined a t  308 C. 
creep process i n  Zircalcy-2 chang:: fs;m giide :Q ciirrlc aFpar t o  depend 
on degree of cold wcrk. 
evaluate t;hE e f f sc t  of co ld  m r k  01 t h :  t r % - z i + i c n i  rempcrsrure 

The creep activatior. emzrgy reported previzusly as low in 

The preset% experinental p rccehre  dces n& allow 

.4 v a d 5 ~  of 58,:0,? CELL./' 
Tk tmp$ra:3-ues ar whick rhe g c v ~ r n k g  

Addi'.l,?nd Yeetfrg w i l l  be carzied ydt t c  
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6. GAS-GRAFHITESTUDTES 

Eslysical Properties of Graphite 

To prevent cracking of s i l icon carbide coatings un graphite, it is neces- 
sary that the thermal expansioo be relat ively isotropic and tha t  the 
thermal expansion coefficient of the graphite match tha t  of the coating. 
Thermal expansia  determinations have been conpleted on Speer graphites 
considered for use in the EGCR fuel sleeves. Average vaiues taken f r o m  
three saarples of each orientation are given beluw: 

mientation 

Trsnsverse in 
3" directicn 

Transverse ic 
8" d i r e c t i m  

Parallel 

Transverse ic 
3" direcsion 

Tramverse in 
8" direction 

Average Thermal 
Expansion from 

25 - 425 c x 106 

5.75 c- l  1.38 

4.90 1.18 

4 "16 -- 

5.35 1.29 

4 .15 -- 

4 .go 1.30 

3" x 8" Double(Type PEu9'llel 

4 'I rcmd ? Trtxsverse 

9OlT 1 

4 I' round ? Parallel '3 *77 -- 
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cross-section f o r  Co58 of 3750 barns as determined from the zickel wire 
irradiated during Cycle 15. These corrected resul ts  were only s e v ~ c  
percent lower than the resu l t s  from the nZQ calculatiocs made by the 
GETR physicists.  
monitors (Fe54(n,p)Mn54) gave results which were 20 percenT higher rhan 
the PDQ calculations. 
monitors were found t o  contair: only 72 percezt iron so  that  the i m p u -  
i t ies ,  largely nickel, may have contributed 30 the  ac t iv i ty .  
quently, it is f e l t  t ha t  the nickel monitors are mcre rel iable ,  and 
therefore the doses based on computer calculations reported lasx mnth  
are essent ia l ly  correct. 

Calculatior,s of the flm as measured by the iror, 

However, upor, snalysis, these silpposedly pwe 

Conse- 

EGCR Runmy Oxidation EvaluatioE 

Tests have been conduct.ed in  the EGCR b ~ 7 i i n g  r i g  with a full s c d e  radial  
mckup of an EGCR l a t t i c e  uni t , ,  includicg dummy fue l  elements, graphite 
fuel sleeves ccated with s i l i con  carbide, an5 EGCR moderasx grapbiZe. 
Runaway oxidation occurred in  the r i g  whez moderator t e q e r a t c r e s  ex- 
ceeded 675 C at 186 lbs/hr air  flow. The coa%ed sleeves afford20 some 
protection during' the six-hour t e s t  a t  %emperatures ranging f n m  6 0 ~  tc 
ll00 C. Bcamiaation of the coated sleeves a f t e r  the oxidat im runs 
shcwed them t o  be very badly attscked a t  the uncoated ends arid at  b r e a k  
i n  the coatings. The a t t au  mi me ends i s  par5ic-d.arly import=%, smce 
t h i s  widens the gap betweea sleeves and permits a i r  %G leak froantke fue l  
channel t o  the burning annulus region. 

Sixteen uncoated gr-ite samples removed from different  loca t ic rs  i n  the 
EGCR burning r i g  w e r e  sectioned pe-rpedicular t c  the Dxidizrd suyface arid 
examined with the sterec-rnicrcsccpe. 
reveal ash par t ic les  adhering t o  the suzface. 
on outer surfaces Df the sleeve than ayoursd % c h s  wkich ccr.Yaixd h e s t e  
elements. 
oxidized on the outer surfacc of :he sleeve. 

CcLor photogrhpb werz takeri to 
Pimiag was rcm-3 ssve rE  

A regioL up t c  cce-teniih of ar, i nc t  irL df;pth was severely 

Surface Ccq lox  Studies 

Studips of the soqt,ioK sf COS' 2-2 u.2 C2 -\n graphite aze cz t i r i - i ng ,  
effect  of graphite imptir i t ioe and sia-facs area 01: the rate of cxidatior, 
and t o t a  amounk adsorbed is i L L c a t 4  in tbe +able t e i s r .  R2.e s e u l t s  
are iciependent of the type of g;5s c t x Z i i k r F d .  

%ne 

1 2 2 C r ' r ~ q  



Sample 

SP- 7 
SP-24 

Specific Metal 
Surface Area Impurities Qxidatia Rates Relative 

&/gram ppm ( in  2 cf'h air  at 600 C ) W t . ,  Gabed 

0.25 21 0,43 x 10-2 g/g-hr 1,QO 
0.32 48 0.90 x 10-2 1.17-t 

The oxidation rates, which are proportional t o  the number of active s i t e s ,  
seem t o  correlate with the impurity content of the graphite, On the cther 
hand, the 81D1x1Ilt of gas adsorbed on the surface is not in proporticm tc 
the oxidation rates o r  t o  the number of active sites.  

Irradiations of Special Graphites 

Dragon Project and Armour Research Foundaticc gsaphites were irradiated in 
four nrm-instrumented capsides i n  the Mllx at Teqer s tms  estima.';ed ba- 
tween 550 and TOO C. 
(Hanford eqdvalen t ) .  Since temperatures a d  exposure varied with esck 
capsule, comparisons in the +,able below are made od.ywi$hh a given 
capsule. 
observed contraction ra te  of CSF (L 1 and (11 1 a q l e s  in  the sane capsule 

The exposure ranged from 6,000 t o  l l , @ C O  m / A T  

The relative amount of contracsion is given ir t e r n  of the 

Graphite Type 

(ax-10 

(EY-x-60 
D r a g o n -  (IX-12 

1.9 1.G 
2.6 i , g  
6.1 2.e 

-(3-2 ( fL9ury l  alcohal biEder) -- 0.72, 0-82 
(2-b (pitch Binder) -- 0 . Q  z.88 

TSF - ( S a m  as CSF, but %as Coke) -- 0,75, c.97 

The high cmTrsction rates of the Dragon graphite are prcbably l i i e  t c  t k  
rpiat ively large f,raction of non-graphitic carbor, i n  tiis s q i e s .  
graptices 3-2 a d  2-L  are both fine graic, Texas Coke, 2909 C gr%phiT=5 
T'P, ARF 3-2 gzaphite is bocdcd with f u r f v j l  alnohd 

2% AtiF 

2-L -&tn -grzcl;. 
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!The NaK e l ec t r i ca l  preheater has been remved from the ’?I)’’ package and 
stored i n  the P€U’R warehouse. 
having l e s s  or  no NaK i n  order t o  redme t o  w l t k i ?  design value th? 
t o t a l  predicted reactor c o n t a i m n t  pressure la the even: of the WcTst 
creditable incident. 

Ibis mit nll be replaced wizh a heazer 

Due t o  continuing d i f f i cu l t i e s  with the main blowers, Bristol-Siddeley 
has agreed t o  provide one blower capable of continume m i x g  at 
conditions l e s s  than design but suff ic ient  f o r  i n i t i a l  locp operation. 
Bristol-Siddeley is  providing one tecknician f o r  ?.he ins ta l la t ion  of 
the blower, now scheduled t o  be received on cx about May 15. Delivery 
and return of the blower will be at  vendor’s expense. 
di t ions of the original o d e r  remairz mcbmgerl. 

Tern and e m -  

Prototype Mockup and Coqoceot  Testirg 

The PBTR gas loop test section and heater were repaired and ins taLed 
i n  the mockup. 
leads entered a t  the bottom of the t e s t  secz im t o  eliminate problem 
of d i f fe ren t ia l  thermal expansior, causing potential grcmds at the nszzle.. 
On the first t e s t  lzul the heater fa i led  a+ a t e s t  section temperazure of 
U O O  F, extensively damaging the heater and t e s t  sec‘tioc inner tube. 
Cause of the f a i lu re  was  shorting of the heazer ‘to th=. inrier tube a: t k  
lower end of the test section, where clearance bemeer, the h2atE.r ar;cl. 
tube i s  l e s s  than in the main sectiozl. The guide cage Erpparectly till 
not contribute t o  in i t i a t ing  the short. 

The heater mounting arid milles w e r e  revised so tha5 power 

Test section reaFir is mder way, but ~ n l y  part  of the hea-rcr can be 
salvaged. Rebuilding of the t e a ~ r r  t o  a shorter length w i l l  be e m -  
tinued so tha t  an abbreviated tes+ E be possible, but a CFJ he%ter 
design w i l l  be required in order +c perfam f d X  scdie t e s r s ,  
designs, including l o w  voltage m d  zirg3.e phase heazem, w e  being 
evaluated f o r  poss ibk  USE. 
assessed. 

Al re rns te  

Zff-;ct cn t2,p t = ~ r  prsgrm is iL;c k i E g  

Arrowhead Psoducts has experier,cel a m t h c r  k ~ L o w s  f a i lu re  ir :fie ccm- 
pensator and are  changing t o  a ccnqkte ly  rGicsigr-d 5 e i l + m c .  
ternate arrangement 3f a be l lwe  s e L 4  s l ip - j c i s t  w i - i i  be p r x i l e l  irA 
view of the d i f f i cu l t i e s  w i t h  %he v e x z ” ?  cmpDSa??r. 

Ar. al- 

7 .  GRAPHITE IXRADIATIQN DAMAGE STUDIES 
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A =plica frm a0 im+,chsd sampie cf grzphitized csk? was examined :ii:h 
the electroc microscope. Tt~e s-&acs was very silnjlar sc that  a k s c ~ ~ l  
an a chemicdly etched sample which sugges-z ';he chemical etch was r x  
effsct.lve in e&ancing stmcfursl 3?t&iid 
Ui-3 p i t s  w e r e  @!mend. 
study mer a cathodic vacuum etch. 

S m J l  closely-spacsd acd 
Areas Df interest we= referecced f x  iuiriher 

8 .  SPECIFIC FUEL CyCsE ANALYSIS PROGRAM 

Conceptual Design - R i e l  aenent. Fabrication Plant 

A seed d-af+, of Part I, Prelimhazy Computations a ~ ~ d  Basic ksuqfim,c, 
of the Fuei Cycle Economics Process Study was prepare9 arid issied for final 
commnt. A manuscript draff of Part; I1 iz s-hs+mti%lly complcte. Phiu- 
scrip3 lisriags of estimated time xi ea& Fie1 F2ecoer-z Fabricacim si3 
Jacketing (FEFJ) process step,  process l x s  w-d recycle facTcrs, a d  prc- 
cess capacity of FEFJ process steps vere prepared fcr uzc ia " d ~ b ~ g m g "  
n a s  cz the FEFJ code presently beislg developed for rLe IBM-YCgO c m p c s r .  

SJFERC3ITICAL PRESSURE WATER REACTOR STUDY 



The feedwater pump location necessitates f o u r  high presswe feedwater 
heaters. The poss ib i l i ty  cf locati2g tke mi2 af'ter heating t l ;~  
feedwater TO 5k5 F was considered., HmeVerp several disaiivarxag% 
were apparent including : 

1. The pump suction press- must be maictained at at leess? 
1000 psia  t a  prevent c a v i t a t i m ,  thus requiring a aecoDd 
feed pump i n  aeries. 

Pump operation at  454 F would be l e s s  reliable than at 300 F. 

The P u i d  velum increase from 3C3 F t o  545 F would require 
a larger  pump. 

2 .  

3 .  

The main boi ler  feed pump w i l l  be turbine-driven using s t e m  e_cract.ion 
from the main turbine at  about 100 psia  and 750 F. Ar; electric&-drives 
pump of lesser capacity w i l l  be qaral le l led t o  provide cxlm-5 53 rhe 
reactor during startup a d  &&ring emergencies which. requirr S T C P F ~ ~ ; ~  the 
main turbines., 

On the basis of prelimiaary studies,  a l ight  water moderre3 reactor 
u t i l i z ing  "inverted cluster" t . y p  fuel eLemente appears t~ 35 WST, econ- 
omically a t t rac t ive  f o r  SPEI applicazion. 
bery l l ia )  moderators were considered but re jectet! because of l e s se r  
economic advantages - beryllium kecause cf its high acquisiticr, cost 
and graphite because of lowered thermal ut i l izat ior :  i n  8 reaczor of this  
s ize ,  w i t h  result ing higher fue l  costa. 
afford significant nuclear advantages) %ut +he icventory CCET of D20 fcr 
t h i s  reactor cannot be jusr,ified ir, ccqar i son  t o  a li&r water moderated 
reactor. 

Graphite and beryllium ic r  

Thy use of heavy watgs would 

The poss ib i l i t i es  of pressure vessel , L E L C C , O ~ S  fcr supercr i t ical  a ~ p l i c a -  
t ions w e r e  investigated f o r  comparison purposes. However, the problem 
of cons+,ructing a wssel f o r  SpFIi o p e r a 3 r ~ g  temperarues ax3 FT~SSWBS. ,  
combined with the poor mdersrizzq quaiizies of iccw density supercrLticaL 
water, make t h i s  approach most. u~m+,-scrive,  i f  xt i e e a s i b l e .  
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k~al Gswch During Corrosion 
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D. RADIATION EFFECTS ON METALS - 5OOC PROGRAM 

Radiation damage reccvery is being atxdied fc r  a Ember of metals ,  r,ame;y, 
copper, nickel, titanium, zirconPam, irsc, %d type 347 staizlssz s % e d ,  
Isothermal annealing of z i rcocim,  i r o r ,  nickel, and cogper was cocticuej. 
during the month. 
made, however, u n t i l  complete raccvery has occurred. One gencral absem-  
t i o n  is tha t  the reaction rates  fo r  recovery in  zirccnium are muck greater 
than in iron, nickel, o r  copper, 

Accurate calculations of reacr,ior; k i te f ics  camct 5e 

Isochrcnal annealing of irradiated iron specimezs with various expcsures and 
impurity contents has disclosed several interesting fac ts :  
and temperature of maximum recovery ra te  are alt-ered f o r  6;L1 stages iz spec- 
imens of equal exposure but different p r i t y ;  (2) a t  eqmsures of l e s s  T h a n  
3 x Id-8 cvt, the recovery stage a t  17: C 1: a k r r 3 ,  arid (3 )  a- cxposllp%s 
l e s s  than 1 x 1d-8 nvt, the stage a t  325-375 is absent. %is .provides 81; 
illuminating correlation with tens i le  terrs on i n s d i a t e d  iroE: 
yielding w a s  observed a t  1 x 1 6 7  nvt;, b-ci yield points occurred for all 
specimens w i t h  exposures greater %an 2 x ld8 nvt. 
o r  extended defects have interacted with 2xisting dislocaticrx a t  tk2~ higher 
exposures t o  effectively p ia  +,hem dislocations and "harder;" d i s loca t im 
souces .  Yitldiag should require a ni& atreas t o  act.ivaTe the hardened 
s m c e s ,  and the flow s t r e s s  would b% c~mesporzdhgly higher 3ue t o  tke 
f r i c t i o n d  resia+,ance of the pinnpd "debris". 
OIZ going from 1 x 1017 t o  2 x l& nvt w a s  36$ f o r  iwot 3 ( km pur i ry? ,  
6 6  f o r  ingot 2 ( inkemdia t e  pur i ty) ,  a td  87% f o r  ingot 1 (high pur i ty) ,  
This indicates t ha t  a portion cf %he radiation-inkced defects have beccme 
entrapped a t  the small  impurity azoms, ar,d ?he Ligher the comen'ration zf 
impurity atoms -&e more defecks are trapped. 
are available f 31 ixteractioc. wick dis ix tXiccs  a d  Iirlcc?tior, sources 
The observed upper yield s t resses  at an eqcsu re  cf 2 x lG-8 cv? 
men% w i t h  the coItclusions, beicg 37,6GO ps i  fcr icgot 3 ;  38,W3 p s i  5s- icgct 2; 
and 40,200 ps i  f o r  &got 1, 
35,000, 36,000 and 39,250 ps i  fo r  i ago te  3 ,  2 and 1, respectively, 
he interest ing TO t e s t  th i s  t h e o T  vith a szudy of isradia.+eed ire- vi-h prier 
cold work, 

(1) the magnitude 

ccntir;ilDtLs 

Apparently, polnt defects 

The incxase  i n  flcw sTrezf  

Cmcequently, fewer defects 

i" agree- 

The c;zserved flow strtssea ala;. cclcc*d,  Feizg 
I+ w o i i t l  

1 2 2 C i 8 0 5  
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These stages are fcr irradiations 4 ~ $ 9  sm: 
0.17 Tn; 111, 0.17 - 0.28 T,; rJ, 0,28 - 3.42 T,; S V, Y C,LZ T,. 

It appears that  stage I11 recovery may be brcken Lnta 'wo mbstages. There 
oce (approximately 0.17 t o  0.22) is ciosely assccisr;ed wirh divacEcy mcve- 
mezta. It -has also been found that stage IV recovery i3 aksezt ic. puze 
netals irradiated with electrocs. 
and t k  kinetics are usually ccmplex with high app%rem reacticx xders.  
Neut- hardening persists i n  this temperature range (Cu, Pt, Al, Mo). 
There i a  Lrea60n t o  believe t h i s  stage is related 50 the break-up ef defect 
clusters fomed during irradiation azd with the release 9f trapped def?ct,s. 
This bmak-up appears t o  occur thruugh dislocaticc ar=d v a c a ~ y  mvemems. 

I, C! - a c  C? T ~ ;  11, 0.03 - 

It appears ir relxrs~~ irradiaterl m c a h  

E. CLSTOMEZ WORK 

Radiwe5aU.urgy Serv ice 

The a e r  spire of au I&E fa i lure  fmn 3476-m was k i x k e d  f o r  a di , ,  e+'ar,ce sf 
apFraimately f a  inches. 
The poi& of inirial water entry has u t  yet. beer: f+xuzd (RM-417) 

There was 113 'hid C a t "  cracking oc t k  CSTE. 

A ''hat epct" was noted during examillation of one of the Kickel-plated fuel 
elemnts  am3 was probably caused by misalignment- ir: the process tube. No 
corr-xion Qf the aluminum o r  sloughing of the cickel plate was assccia'zd 
with khis 'kct 3pc-c". Metallography revealed that the ?l ickel-alminu h n d  
vas gGod (RM-41$)0 

i 2 2 C t 6 0 5  
LNCWSTFIEC 
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Electron mtcroscopy during the moEth ir-cluded the exa.mir,ation cf autccLav53. 
zirconium surfaces 
missiolz, deposits formed on a graphite cspsule during i r rad is t icn ,  pclisked 
sec t ims  af graphite and coke, and air-borne par t ic les  captuzei! ir, miXPigcre 
f i l ters when uranium was heated i n  sir. 
location movement in a single c r y s t a l  of cubic Zr@ w a s  obtaiced. 

U% fracture sLzaces,  zirconi-m t8hic. f"i2.n~ by trz,e- 

A aeries of micrograpbs showicg i is-  

A technique t o  thin zirconium metal, which w i l l  permit fxansmission elecxron 
microscopy, is being developed. 
surface layer, which remains after Echanical thinnixg, by the use of caThcdic 
vacuum etching. 
the etching process and the specimen was 23 l m g e r  usable. Work is  continuicg 
on a chemical etching technique that  t as  paved  par t ia l ly  successful on 
previous attempts. 
f o r  the examination and identification of the oxi3.e cr oxides fcrmed during 
the autoclaving of zirconium. 

An attempt was  made t o  remove the worked 

However, the %hin f o i l  was converted t o  a blce oxide iiturixig 

Work i s  a l so  ia progress 50 develop a thinning techique 

Samples Processed During the Month: 

Total Samples 1J2-27 
Total Replicas 39 

Photographs : 

Micrographs 
hcrographs 

730 
84 

Electroc. Micrographs 193 
1,007 

N P R  Charging Machine 

Ins%allatioc cf the rail  secticcs ir, 3 lk  Building was c o q i e r e d  except f z r  
instalLaticn of the racks, 
as required. 

The rack3 and pizims were receive?. a d  n d i f i c l  

Assembly of t h e  truck frames was c o q l r t c l .  
the cross T r a v e l  drive sub-assembly is  859 cxrpletc, 
travel d.rive sub-assembly is  75% complete., 
in tc  the 314 Building. 
5 + a P d  and is  3@$ c3mplete. 

FabriCaf1GI-i of c3qorier5 fn:r 
Assembly cf tk crc5E 

The mair- frame has bcrr, m v e l  
Fabricatiori of the t ramfez  am suk-assenibiies was  

The hy-draLdic p w e r  rackage was reCtliTEd, 

MPR Bellews Test 

Belhws f r o n  Aescciated Piping. Solar,  3̂ r.d Ur&iflex bee= cycle1 Res^uits 
t o  date: the Sclsr bellows s d f e r e l  a hcie Ir, 9 cotvolute  from gal lz rg  02 
shroud af te r  798 cycles; the Ucifbex beliowE pasted n m p l s t G y  a f - e ~  677 cy- les ;  
U.d tke AssociaZe3 PiGing bellcvs i s  Still iztact af ter  cycle;r. Car-fii-13c: 

1 2 2 9 8 0 1  
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of c y c l k g  are: 
53Q F, F ~ U S  acd ~ ~ J X S  oce inch t r ave l  fcs l C O C  cycles, 
day.? have resulzed in fhe deskuczion of ooe Vciflex bellaws, 

500 F,  plus and m i ~ u s  7/8 i rch  T r a v e l  f o r  bo00 cycles ther, 
V i b r s t i z  t e s t s  TO 

Heat --fer Studies f o r  the USAEC-AECL Cooper&i* Prcgram 

B i d s  we= called f o r  materials t o  build 19-rcd boiling burnout t e s t  sections 
with rod spacings of 0.050, 0.035, 0.025 and 0.015 inch. 
sections will be r u ~  in  a 3.25-inch I D  pressure Tube to de3exuir.e +Le ef fec ts  
on heat f w f e r  of .Ufferent spacFng between rods.  

All of These t e s t  

IrsfaUation of the 19-rod e lec t r i ca l ly  heated tsst eecsion med f ~ r  f u L  scslc 
x u d i e s  of +h PRTR W k  I fuel eleIllent was started with +he pressur; TL?X 
s i t a y e 5  i~ a horizorrtal posit ion.  
seven fee?, f a r  inches ard can generate over 2030 KW. 
b o i l k g  conditions t o  deterrake *he effects  of s t r a t i f i ca t ion  cf the s+eaa 
and w&sr an rod temperatures. 

This zest section has an active l e w h  cf 
It wil l  be x u  lina~r 

YBWR Ccczrd Rcd R e v i e w  

A techcical revisw of the Vallecitos Boilirg Water Reactm ccr.?rcl rc?s has 
h e r  unaertaken at the request of the APED. 
poasiSili ty,  probabili ty and circumsracces' which could lead t o  a "r3i shmt - 
oil inci3ent" which would permit a sigcificaz.?. step-wise increase ir r=- 
ac*ivity. A stey-by-step analysis of possibie compcIzeLt fa i lures  az1d Tpera- 
T u g  errors is k i n g  made.. 

Iks review cen"ucrs amur13 'LLZC 

The study w i l l  be completed ir: early l & . ~ , k , ~  

&%le Brd 2eact.os Study 

A special  study group has been asse&le3. vkich w i l l  direc*- i r s  efforrs  
~ m a r d s  developing answers TO the specific qxss:isc3 C ~ C ' E ~  ir; the Com- 
rmssior's inqxiry on chis ,reactor type, 
ktcr five study areas., A Srisf deacriptioo of ;I r:L%~ areas i s  a: 
f C L C 4 S  : 

Tke s x d y  has b-en bszkcn i c - ~  

1 2 2 9 8 0 1 5  



Heat Transfer. Feasibil i ty of natural convection cooling as proposed, heat 
balances on water side and gas side of system with reactor operating m d  
shutdawn, pressure drop on primary system, malysis of reported tempera-buze 
gradients and heat transfer coefficients, estimates of any unusuaily high 
transient temperatures that  may OCCUT, and over-all ne% thermal eff ic iemy.  

Costs. 
of estimated capital  cost f o r  the 330 We reactor including power generazisg 
equipment. Develap PBm capital  cost and costs f o r  other R&D work required. 
Development of a cost r e v i e w  f o r  the 330 We based on accepted Conmission 
methods t o  show u n i t  cost e lec t r ica l  energy produced and compare with u n i t  
cost presented. 

Analysis of costs presented f o r  the 330 We reactor. DeveloprmnT - 

l@,nager, Reactor and Fuels Research 
and Developmnt 

UNCLASSIFIED 



PHYSICS AID INSTRUMENT RESEARCH AM) DEVELOPMENT OPERATION 

MONTHLY REPORT 

FEBRUARY 1961 

FISSIONABLE MATERIALS - 2000 PROGRAM 

Nuclear Safety in Fm) 

The nuclear safety of the  storage array proposed fo r  NPR tube-in-tube fue l  elements 
in the  fuel  cladding f a c i l i t y  (333 Building) was evaluated fo r  the Engineering 
Operation. The evaluation shows that if  the fue l  elements are  stored i n  the pa l le t  
on 4-3/4-inch centers (Drawing H-3-18827), the pa l l e t s  may be stacked three highl 
with no l i m i t  i n  the horizontal directions.  

REACTOR 

Dcponential Measurements fo r  N Reactor 

Measurements of the change in buckling upon insertion of boron control rods have 
continued i n  the N-reactor mockup. 
with %O coolant. 

The fue l  elements were 0.946$ enriched uranium 
The resu l t s  are  given i n  Table I. 

Buckling 
-6 2 (10 a- ) 

116 

-106 

-118 

59 

8 

95 

74 

2 2 w o  

LT Buckling 
( l o ' ~ a - 2 )  

0 

222 

234 

57 

108 

21 

42 

Mumber of 
R o d s  

No rods 

6 rods wet 

6 rods wet 
inside on ly  

1 rod w e t  

2 rds  wet 

1 red wet 

2 rods wet 

Rod 
Configuration 

Wet NPR l a t t i c e  

N-react9r contrcl 
rod spacing 

N-reactar ccrntrol 
rori sFacir4 

18" left of pile 
center 

1.8" l e f t  ami  r i e t  
of center 

l e f t  rear  ccrner 

lef% rear  and right 
front corner 



The wet ccntrol rods had water both inside and outside the Scron regim.  
Qlation lengths used were 1.7 inches side-ta-side and 1.4 inches frsnt-to-rear. 
The bucklings assume no change in radial leakage. 
flux distribution is the same as the flux in an in f in i te  medium with rob, weighted 
by the cosine distribution of the Arndamental mode. 

Extrap- 

Thus it is assumed that  the 

A subroutine has been written for use with a generalized l eas t  squares f i t t ing 
program. 
control rods i n  the NPR mochag. 

The subroutine is intended t o  f i t  horizontsl traverse data taken with 

PCPR Measurements for  N-Reactcr 

Measurements of the NPR mockup l a t t i c e  parameters i n  the PCTR have Seen ccmpleted. 
The multiplication factor has been measured a t  effective water densities of .795 
and .445. 

peff(%O>: 1.0 0 0795 

k 1.075 f .002 les96!j f .003 

f 0.879 f .003 0.893 f .OG3 

P* 0.829 f .OC7 

E 1.050 f .om 
7 (derived) 1.406 

* Using uanium catcher fo i l s .  

0.445 

1.C43 2 ,003 

0.914 2 .003 

c .o 

1.015 .002 

0.941 2 .003 

0.717 f .011 

1 . ~ 7 6  2 .003 

1.396 

DeFlete'i ur&m f o i l s  vere FrraCiated -&sing ei ther  aluinun ca5chars sr 2 p l e t e d  
uranium catchers t o  determine the effect  of resonance neutrm leakage tbr%gh tne 
al- f c r  the dry l a t t i c e  on the recent measurements cf 
indicates that resonance neutrons do leak tbocgh the alumixm Zatchers. 
leakage causes additisnal "surface" acti-ration of the depleted f c i l  vi+-:+ a k d -  
r a n  catchers re la t ive t c  the foil with iapleted wanlum catchers, 
the acrmalized f o i l  ac t iv i t i e s  confirmed the suspc ian  that the 'swir3cw" did 
exist for  the m t e r  cu5e but did not exist far the inner tube wkictl 1s zlrea&y 
shielded f r m  %he resonance flux. 
is 0.701 5 .014. 
catcbers ) has been raised t o  ccsrrect f2r :he excess scrface act i'-atir.:-. 

The exprimen? 
The 

CmFariscr, cf 

The .rake f o r  p ' J S ~ I ? ~  alu?iirxm eatT5er f c i l s  
The value f o r  p In the wet lazt ice  (2"&@ -.sirs a k z i n m  

1 2 2 9 6 1 1  



The data fran each of three runs were f i t t e d  separately with Equation 2. 
average value C1 and Q w a s  canputed by weighting each value by i ts  reciprocal 
variance. The resulting expression, which represents the data i n  the tempera- 
tu re  range 20 t o  650°c, is 

The 

-6 2 P i  = Po - (8.96 f 0.38) x lO-3Ti  + (2.18 f 0.35) x 10 Ti 

with p i n  cents, Ti i n  degrees Kelvin. 
the &el temperature can be expressed by 

The temperature coefficient of L due t o  

The factor (1 f 0.07) is the maximized error due t o  spectrum and adjoint mis- 
matches . - 

The data obtained for  fuel temperatures greater than 650"~ were complicated by 
several factors. Localized heating of the graphite i n  the PCTR core caused a 
reactivity loss. The change i n  the effective resonance integral  of the f i e 1  due 
t o  a volume expansion upon passing through the a+ 
in uranium metal caused a react ivi ty  l o s s .  These losses are not due t o  the t rue 
doppler effect  and must be removed fran the data before attempting t o  f i t  all of 
the data with a single functional relation. The effect  due t o  passing through 
both phase changes can be expressed i n  terms of an effective fuel  temperature 
increase of about 4qb. 
rections is continuing. 

and B + 7 phase changes 

Work toward establishing the r e s t  of the appropriate cor- 

Emonent ial Measurement s of Larpre Diameter Fuel Elements 
~~ ~~ ~ ~~~ ~ 

The ser ies  of measurements on 2.5" diameter I and E and tube-and-rod fuel  has 
been canpleted. Final material buckling values are given i n  Table I. 

TABU2 I 

Material Buckling Values for  the 12-3/8~* Lattice 

Fuel B U C k l i n g  Lattice k ( S - 6 )  (f-r) S m c e  
Element 10'6cm-2 Spacing ( in)  (inches ) (inches ) Conf f w a t  ion 

2.5 x 1.6 dry 113 f 3 12 318 0.9 1 .o split 

2.5 x 1.6 dry  L L ~  i 3 12 318 2.4 1 .o Clustered 

2.5  x 1.6 w e t  -17 f 2 12 3/8 2.2 1 .o Clustered 
with 1.17 

2.5 x 1.6 dzy  131 ?s 3 12 3/0 2.4 1 e o  Clustered 
with 1.17 

h (6-s) and h (f-r) are  side-to-side and front-to-rear extrapolation lengths, res- 
pectively, 
extrapolation lengths. 

The uncertainties i n  the bucklings do not include ancertainties in 
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Several horizontal traverses analyzed previously using harmonic corrections 
based upon thermal source theory have been analyzed with harmonics based upon 

I 2 2  

fast source theory. 

14 9/16 

14 9/16 

14 9/16 

The resu l t s  are l i s t e d  in Table 11. 

TABLE I1 

m r a p o l a t  ion Length Canparisons 

h (s-s) h ( 8 - 5 )  

Thermal Source Fast Source 

1.6 f 0.2 inches 0.8 i 0.1 inches 

3*'7 f 0.4 1.7 2 0.2 

4.3 i 0.6 1.8 i 0.3 

Pile  
Width 

6 feet  

10 fee t  with 
8 in. added 

10 fee t  with 
12 in. added 

10 fee t  with 
20 3/8 in. added 

Optimization of Retubed C-Pile Lattice 

All ccmponents needed for a C-pile exponential mockup p i l e  are  e i ther  received or 
on arder. 
with both standard and herbored f'uel. 

An 8' exponential w i l l  be ccnstructed fo r  control rod measurements 

Status of Components 

3raphite: Collected fran stcck-machining s tar ted.  

New I and E fue l  (natural and enriched): 

Old I and E fuel: Canned re jec ts  saved by FTD. 

New I and E cans: 

New process tu3es: 

Old process xubes: 

Czmro l  rods: 

On crder, some natural fkel  received. 

Ccmponents on order, F'PE will do car,rli.?q and  stall b r e r s  

Al tubes xdered  and received by 13c (Zr xt avai lable) .  

Received I'rm srores.  

To be supplied by C-maintenance, 6 secti5ns are  r?swle5 f c r  7~ 
temporary, nsn-destructive use 

Pc1ye:hylene ( t . 2  nocktip f l o d i n g  arm.d 't l i5E 5 c c l . j :  Crier has k e n  re.=eivE,L. 



added t o  the sides of the p i le .  
graphite at the edge of . the  p i les .  The use of fast source hancnies  yields more 
reasonable resu l t s  i n  all cases analyzed a t  t h i s  time. 
that most of the discrepancy between recent measured extrapciation distances and 
early measurements can be at t r ibuted t o  the use of clustered sources without the 
fast source analysis which is  more nearly correct. 
marily for  large l a t t i c e  spacings for  which the extrapolation distance was not 
measured in the ear ly  studies. 

A general format has been prepared fo r  an IBM card system t o  f i l e  expcnential 
data. 
the data w i l l  then be punched i n  and printed a t  the top of the card. 

Early exponentiaJ. p i l e s  had varying amcunts of 

I n  fact ,  it nccw appears 

The difference is seen pr i -  

Identification w i l l  be printed on the cards between rows of punches and 

Control R o d  Burnout Measurements 

The measurement of Cdu3 burnout i n  two samples of a cadmium control rod from 
105-C reactor was cmpleted. Monoenergetic neutron transmission measurements 
were made of these samples using the  single crystal  neutron diffract ion spectro- 
meter. 
t o t a l  cross section by ccmparison with unirradiated cadmium standards. 
resu l t s  of measurements on one of these samples shmei? that it w a s  almost cm- 
pletely burned out of Cdu3. 
ten t  of natural cadmium w a s  established. This sample was apparently +,he auter 
layer of the cadmium sandwich of the control rod. 
sample (inner l sye r )  gave a Call3 content which w a s  35.6 f 0.5 percent of the Call3 
content of natural  cadmium. 
ference i n  thickness between the radioactive i r radiated c&im samples a d  the 
standard cadmium samples with which they were ccmpared. 
measurements are  being reported t o  Operational Physics for  canparisor, with b n -  
aut calculations e 

The remaining Cdu3 content w a s  assayed fran the known Cd113 neutron 
The 

An upper l i m i t  of 0.016 percent of the Cdu3 con- 

Measurements on the other 

The errors  qyoted do not consider any possible dlf-  

!The resul ts  3f these 

Digital  Cmputer h-ogram~ fo r  Reactor Analysis 

Developnent of HF’N, the Hanford version of multigrarp neutron diffusion theory 
Code, FNp is continuing. This 
procedure varies a single diffusion parameter i n  an attempt t o  m a k e  the calcula- 
lied multiplication factor  equal t o  sane input value. Neither t h i s  opticxj nor 
those mentioned last month, have been debugged, due t c  the press rJf Gther b ~ i -  
ness -, 

A c r i t i c a l i t y  search procedure was incoqcrated.  

Instrument at icn 

Final camments and corrections were made on the mechanical specific&tions and 
drawings for  the NpR Fuel Failure Monitor. 
slow-scan sc in t i l l a t i on  portion of the moni tx  was x p p l i e i  t o  Instrimentaticz 
Design, CE&uO. 

Experimental work continues on the Sc in t i l i a t ion  Fast wd Slow Scanning-Type 
me1  Failure Monitor. 
the fast scan s w a t o r  signal. 
c i rcu i t  was completed and tes ted.  
switches, driven by the  voltage comparators, with closure tines’of 1;5 milli- 
second. 

Preliminary inform&$ioc for the 

A sol id  s t a t e  DC amplifler vas s u c c e s s m l y  tes ted with 
A new readout, ident i f icat icn,  and memory 

TCe circli i t  uses curren%-biased magnetic reed.’ 

The performance of the  c i rcu i t  is supericr t o  tha t  obtainej. with solid- 



expe rhen td  scint i l la t ion,  chappr-mput transist2rlzed canbisa: 131 &ti- 
r w e  line- and q a s i - l o g a r i t x c  beta-gamma area msxutcr (1 mjt ,  :: 50 r/-mj 
continues t o  show excellent operat im in Sreadkoard f x m  af te r  s* ZSntinLTLS 
weeks 3f operation. No general .hA.fi errors have Sees, 33serred6 a d  day-x-da-y 
reading values have varied by less than 2 1.3 percen5 oc tke nos- 3 e n s i t i ~  
(0-10 mr/hr) range for the six weeks. 
and should be canpleted within two weeks. 
be made. 

The NPR nuclear instrumentation bids t o  IPD Spacificaticn INS-6516 verc re-newed 
and recanmendations were made concerning c e r t a h  vendor eXegtin,rs. 
recamnerdations also were made t o  IPD r e q e i n q  the Intermediate Range Pericd 
Monitors and the Subcritical Monitor Improvemen+- Prngram. These r ecme3 ia t z -m 
were based on work previously done witf in  IFD 5y an s q u t e e r  rccent.iy traacferred 
t o  HLO. 

Work scrrtirnled an a pyrctne+.er for read- and recor3rg  reactcr mcdoratcr t , a q ~ r a -  
t w e s  with eqyipment ccmpletely external tc the reactcr.  Tem;erat;;rea aze determ- 
ined ?YY aaalyzing the +,hermal radiat isn PJnlt+,ed t h r x i $ ~  a s i & t x g  ckanne; termi- 
nating a t  the surface vhose temperature is co Ix measu-ei. 'she radiati25< ~ y r o -  
meter c m c t  ccmpete with the rhermoccruple ia C,tcse apFli-ati.rr,s wherct ~k thEmcr- 
couple werazes re l iably nowg but the radiaticn p.jr.meter affers ;lie . ;?lxsibil l ty 
of eliminating some cf the costly ani d i f f i c d s  the-rmcccliyle r e p l a c a c t  w r k -  
and may provide temperatme data where pear imsly therm.ccox@es c x l i  XCV Frovide 
data during the ffrst few dws cf qerazion.  Fakrlcatizn cf The e1o:trTrJc z a k i -  
ne* has been s q l e t e d  by the Electronic S ~ G F .  &-csrr-'iy or' the ~esii~,~-csL ~ w t s  
has been delayed fa p r m i + ,  c q l e t i o o  of ctker xstmier verk in  :le OFT. L?& &q 

Twc f i = d  prctsttypes are  5chg fabricated 
Caqle te  e7raluation +,esfs w U  T L I E ~  

TeXxaca l  

Systems Studies 

1 2 2 9 C 1 5  



An appaximate t ransfer  f'unction relat ing reactar coolant water out le t  tempera- 
t u re  changes t o  control rod movements w a s  detennined from experimental data 
obtained e m l i e r  at 100-D reactor. ThLs transfer  f'uncticn w i l l  be used as part  
of a two-zone reactor control simulation now being prepared fo r  the analog can- 
puter. 
into three blocks: a one delayed-group kinetics simulationp (2) a heat 
transfer sfmulation and (3)  a temperature measurement simulation. 
mate of the transient response of a process t o  a s tep Function input can be 
expressed in terms of a pure time delay and a single "equivalent" time comtant 
element, Applying t h i s  approximation t o  the derived t ransfer  function yields. 
a pure delay of one second an an equivalent single time constant of f ive  seconds. 
This appraximation is s ta ted for  purposes of general canparison only; the  can- 
puter simulation uses the three blocks mentioned abave in each reactor section. 
The computer simulation of the control system w i l l  include sane of the effects  
of moving a half-rod. The two simulated sections will represent two sections of 
the reactor in which the ends of a half-rod are located, Addition of react ivi ty  
in to  one section w i l l ,  in general, resu l t  i n  a decrease i n  react ivi ty  i n  the 
other section, 
ends of the rod w i l l  be studied. 

The reactor transfer function t o  be used on the  cmputer w i l l  be divided 

A rough e s t i -  
(1) 

The effects  of various ra t ios  of the  reac t iv i ty  effects  at both 

Plutcnium Cr i t ica l  Mass Faci l i ty  

The pre-startup checkout of the Fac i l i ty  and equipment preparatzq- t o  the c r i t i -  
ca l  m a s s  experiments w a s  continued, 

The hood t o  be used for containment about the  sclut ion c r i t i c a l  experiments W a s  
checked for  leak& and accepted. 
of water, the leakage r a t e  w a s  f ive  cubic fee t  per hour. 
be aperated under a negative pressure of one inch af water. 

When under a negative pressure of three inches 
This hcod w i l i  ncpmslly 

A chain hoist  w a s  instal led i n  the  tap cf the  hsod, with a swinging born suppcrt, 
t o  provide fo r  more versa t i le  movement. 

Further d i f f i cu l t i e s  were enccuntered with the operation of the s ta inless  s t e e l  
valves in the  suction header i n  the mixing hood; the s ta inless  s t ee l  threads of 
these valves were found t o  be galling, 
f ied  of the d i f f i cu l ty  and has agreed t o  replace the f a r t e e n  stem and bomet 
assemblies of the  valves, 
March 6. The d i f f i cu l t i e s  with these wpal'bes have prevented fxrther tests 3eiw 
made on the solation system, which axe necessary before t h e  zrit ical1t .y exzeri- 
ments can be undertaken. 

The manufacturer of the valves w a s  ncti-  

Shipment of the replacernext par ts  was t o  be made JL 

Adjustments were m a d e  i n  the air balance s"yst,em of the Iclxing roan t o  p v e  a 
negative pressure of 0 2  inch of water when the docrs %re clssei; %kle miagiI;rJ 
hood will be operated Imder a negative pessure of cze inch of water. 

The securi ty  alapm system for  the n i x i m  r c a  an2 The reactor r o m  w a s  cheskei 
out and is  now cperable, but this system w i l l  not be placed int.c routine apers- 
t i m  u n t i l  phitcnium 1s brought into the Suld ing-  . 

i 2 2 9 8 1 b  
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Delivery of the two transtackers for  the Faci l i ty  w a s  requested ani zhese were 
received. 
dor near the entrance t o  the reactor roan. 
reactor roan for  charging the Sat ter ies  of the t ramtacker  i n  tfiat area. 

New stainless s t ee l  control r& were received fo r  +,he c r i t i c a l i t y  experi- 
ments with Pu solutions. 
i d l y  would very likely have had a worth in excess of one dollar and more 
transparent rods were needed. 

Design drawings were reviewed for  the s p l i t  half machine whlA w i l l  be u e d  fa r  
the c d u c t  of c r i t i c a l i t y  experiments with Pu%-plastic mixture, @ t o  obtain 
data relevant t o  precipitates of Pu and Pu@ slurr ies .  The Technical Shops 
have estimated about two months' time w i l l  be required t o  complete and assemble 
the  mechanical canponents f o r  the spli t-half  machine. 

Work w a s  begun on the developnent of a canning process f x  +,he PiOZ-plastic 
fuels for  use with the s p l i t  half machine. 
the problem of gas evclution Fn R%-plast ic  mixtxres w i l l  5e eliminated i f  
Pu@-polystyrene mixtures are used. "he pr i s r  ex-geriments OE the coating cf 
the A;% part ic les  t o  prevent excessive gas e-rclutmn have attracted the in- 
t e re s t  of people interested in oxide f'uels with enhar;cej. kea% conductivity. 

The battery charger for  the transtackers was instal led i n  the corri- 
Chrqicg leads were run t o  the 

Calculations had shown that  the rods designed orig- 

Tke resiAfs zf recent t e s t s  indicate 

The Monte Carlo Code HI=, as ~rigimU..y designed for  boancgeneOUS inf in i re  
systems, has been m s d e  operable on the 709C complter. 
that the accuracy of the crde c a d  be g e a t l y  bcre&sed with two rnodlfica5ions: 
1) ky conversion of the cross section scheme frm a g r x p  averaged t.2 Foint 
values and, 2 )  by adapting an integral  imerdion techmqye f3r se l ec t im  cr' the 
scattering c3sine fo r  e l a s t i c  scattering evemx 
incor-$orateC? in the  program with 00 the finai debigging. t; be .smpleted. A 
new data taFe w a s  constructed contaking the p ~ m t -  :rrC.ss s e c s i x  v e i e s .  The 
selection of a cross section value for  a ~articscls;r ezlerg is accanpllahed >y 
%he f o l l m h g  s h p l e  interpolat im sclieme: 

Howetrera it w a s  endent  

&tl; mcdrficatlcns have been 

where R is the random Ilum5er lying ber;ween C an2 l a  
been inverted!l> f o r  the f&Lmir@ eight elements.  cxygen, nlzroger krrnn, 

C*E yar+.ial  F_n;t$grals have 



carbon) aluminum, iron, lead and uranium. It has been assmed for  HISMC that 
the d i f fe ren t ia l  e l a s t i aEa t t e r ing  cross section for the Flu.tonium isotopes 239., 
240, and 241) as w e l l  as the  uranium isotopes 233 and 235., behave similazly t o  
tha t  fo r  uranium. 
binary card l ib rary  for use i n  HISMC. 
mined by simple interpolation fram the  g(R8 E) tables  

The p a r t i a l  integrals  have been tabulated and stored i n  a 
The scat ter ing cosines are then deter- 

A symbolic copy of the  AIM-6 multi-group diffusion code has been received fran 
Atanics International. 
9-Zocmn code: 
Fortran, which makes modifications simpler, It w a s  found that several subrou- 
t ines  were missing when the  code arrived; these have been requested from Atomics 
International. The code is presently being modified so t ha t  the cross section 
dependency on plutonium concentration, i , e , ,  thermal spectrum s h i f t  and resonance 
self shielding, w i l l  be canputed within the ccde. 

It w a s  also noted that the AIM-6 code did not contain the  SNG r e s t a r t  dump opticn 
tha t  w a s  initiw in AIM-5; t h i s  is  due t o  the memory l imitat ion of the IBM-TOg(. 
We propose t o  surmount this d i f f i cu l ty  by carrying out the execution of the two 
codes i n  sequence without a re-entry of the input data into the compJter. 

This code has the  two following advantages over the 
1) a c r i t i c s l i t y  search option and, 2 )  the code w a s  written i n  

Quantities of interest  in the  fabrication and handling of PLa-Al a l loy fuel ele- 
ments are the c r i t i c a l  masses for  the p1-U alloy under moderated and modera t ed  
conditions. 
obtain c r i t i c a l  mass estimates fo r  the fabricated fue l  elements when immersed 
i n  water, 
mass of the m o d e r a t e d  system, the eighteen grwp diffusion code @-Zoom> was 
used t o  calculate the c r i t i c a l  mass fo r  the Pu-fi allcys.  
port  cross sections of plutonium were adjusted t o  Frovide approximate qreement 

culations are presented below. 

Experimental data obtained at Hanford are available from w n i c h  t c  

To provide be t te r  estimates than currently available for  the c r i t i c a l  

The high energy trans- 

-- with the c r i t i c a l  mass of a-phase pu at fi i l l  densityo The resu l t s  of these cal-  

Volume Fraction 
of pu 

0.99 
009 
0,8 
C o 7  
c! .6 
0 * 5  
O o 4  
603 
0.2 
0 01 
0.01 

Cri t ica l  
R a d i u s  (CIU) 

4,88 
5 043 
6 "02 
4,78 
7 " 7 3  
9.01 
10.82 
13 "61 
>a ~4 
29.75 
120 0 3 

Cri t ica l  Mass C r i t i c a l  Mass 
Kg-m-239 (Measured 1 

9,44 g . 9 i l )  
11 -83 
14 0 53 
;7,92 
22 76 
3QOO.3 31 
1.1 "61 
62 "09  

!,2 1 

103 oc 
216.2 
1kQ J 

(1) 

('2) 

Ho @. P e o n ,  "Cri t ical  Data for X c l e a r  Safety ?1ii.a21ce'~, I~Uc3-2~15~ 

D,P, Wood, e t  al., "Crit ical  Masses of Cylinders of Plutonium Diluted w i % h  
Other Metals", Nuclew Science ana Engineeringp 8, 578-580 (l$@Qo 
ber given is an estimated value which has Seen ccrrected s l igh t ly  t o  con- 

m y  16, 1960. 

(The num- 
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Irrt;eraction of Subcrit ical  Systems 

Efforts t o  imprave the trial f'unctions i;l a variatiollal prizlciple calculation 
of the interaction of subcri t ical  systems have Seen described ia recent months. 
These e f for t s  have m e t  with only l imited success. An alternative approach is 
now being tried, namely, t o  m e  the constant trial functioc expressioz for  
re la t ive  rather  than absolute calculations of c r i t i c a l i t y .  
calculated by the var la t ionsl  expression is kt/kl0: where kr  is the k-infinity 
w h i c h  each of the ( ident ical)  interacting systems must have f o r  c r i t i c a l i t y  of 
the assembly and k t o  is the k-infinity which w a d  be needed t o  make one of 
the systems c r i t i c a l  by itself. 
acting slabs, in which case the "exact" answer can be found with the ml t igroup 
code, HFN. 
iz slab, cylindrical, and spherical gecmetries. 
may be used. 
separation for two interacting slabs. 
been ccmpleted. 

' 

The Quantity now 

This r a t i o  is a m  being calculated f o r  two inter-  

A code has been written for  evaluation of the variat'ional expess ion  

The HFN solutions for  capar i son  Lave not 

bl t o  25 interacting systems 
This code has been used t o  calculate k t / k t o  as a P a c t i o n  cf 

Cr i t i ca l i t y  Sazards Specifications 

Miaclear Safety in HLO 

a)  One nuclear safety specification w a s  issued in HLO. 
for Cri t ica l  Mass Physics t o  cover m e r i m e n t a l  measuremer;ts in the PCTR with 
plutonium n i t r a t e  solutions; the specification amber is C - U ,  Eqerimental 
Determination of Limiting Concentration of Plutollitrm Nitrate Solution. 

A c r i t i c a l i t y  display, w h i c h  is t o  5e used f o r  nuclozr safety education 
throughout HAPO, was ccmpleted this montae 
different  models w h i c h  show the "jus* c r i t i c a l "  ?Anensions 3f fissile material 
in different  gecmetries and conditions of neutrcn r e f k c t i o a .  "!le mcciels 
include bare and ref lected spheres, cylinders and slabs; the aa te r i a l s  repre- 
sented are  plufonium (metal ant? s o k t i o n ) ,  aighly enriched uraaium (metal 
azd sol.ation), and slightly enriched uranium i3 the form cf a ;Jater moderated 
l a t t i c e  of uranfum rods. 

The specification w a s  

b )  
!Ilkis 31~1ay zons i s t s  of twezty 

Wacleax Safety of Off-Site Shipnezlt 

Let5er P. F. G a s t  t.c F. 



. 

Miscellmems Experiments for Nuclear S a f z t y  Sped.flcs;t:ixx 

The experimental work on the measurement i n  t b e  P!XR ~ ? f  the lhitb3 (:as5 
c r i t i c a l )  cmcentration of I.?-235 in an acpeme sch t im  vas .m@.eted .tMs 
monthe The resul ts  of t h i s  measurement w i l l  3e ~ ~ m ~ a s e d  with th3se r q o r t e d  
by ORML and will serve as a cross check beheen %he %vc Isboratx?ies. 
additicn the measurement w i l l  provide amtker “ b m m  vziL-;e’’ for checkkg the 
PCTR method. 

B 

%e concentrations of the 95% e-wiehed V02Fc s s i G t i z x  wed i rs  the e . x p r L -  
ments were 13 gm U / l  fo r  the W f e r  fa;lk, a% 151, 13j xxi 15 gin I,.:’.l f a -  the 
three :ore tanksg respectively. 
of fhe original s1x tanks eventudly leaked:,, t h e  C;wh vere fi-y f z e ?  and 
sent t c  the PCTR for the measdrements. 

Despite diffiz-iLtice wi%h le&kLag t a n k s  (five 
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Mass Spectrcmetry 

Previous a t ? ? i e s  carried out with the mass spectrameser f o r  this proqram &\*e 
sham that the energy dis t r ibut ions cf io- arriving a t  the dezector are sct 
hanogeneous as tBey should be. The effects  which !mre heen cbserred =e rela- 
t i v e l y  s m a l l  in magnitude a,nd have a negligible effect  
Esrperimental studies are in progress which have isalated the source cf the in- 
hcarogeneities t o  the ion opt ical  system of the ion source. 
electrode structure has been fabricated which was designed t o  lessez the in- 
fluence of the steering electrodes which were ascertaised t o  be the c o n t r i h t -  
ing factor  t o  the observed effects .  

rmtiIie analyses 

A new source 

Studies on the effect  of filament shape on sample l i f e  in the spectrcmeter are 
also in progress. 
creased the apparent sample l i f e  by an olrler cf magnituie over the l i f e  o3tained 
with a simple single filament 
possesses sane of the general features of a double filament ion scarce. 
studies are very important since sample l i f e  desemhes  she mininnun s-le s i r e  
which can be processed. FW-timlarly f o r  plctcnium sampies, the a b i l i t y  5 :  -ISP 

a Trery Smau sample is important in c o n t r c l l h g  ccntaniination 30th i n  *he maly:es 
(spectrauet,er] and in the  laboratcry. 
study a 9,lO ~.rgm plutonium sample waa isotopically analyzed. t c  3 s t a t i s t i c a l  pre- 
cision cf 0.5 percent Is the  240 t o  239 r a t i o  ‘asinyl Cke metaliic ions 

A configuration of filament has Seen f d  which has h- 

The configuratic=r cf filament -&er s t u y  
B e s e  

Witk zhe f l l a w z t  ccnf igza t lon  ixder 

Seven analyses of product plutonium were performed a s  a service f o r  Analyt-ical 
Laboratories &r ing  the  month using the t h e e  filameat mass sTertrrmerer of +he 
Isotopic Analysis Program. 
single filament mass spectrmeter  agree6 wi%h $he analyei; of t!ie 2’k/^cX r a t i c  
obtained with the three filamext spec+,rmeTer t G  wi*hi-- ike p r e c i s k n  of the 
mea.suremem (0,5 percent). 
cate samples witk the mas6 spectrmeter  of k d y t i c d  LabvxCsries were csrzis- 
t en t ly  different  f r m  the resu l t s  obtained i n  o m  1abcrat.x-y ky three ts f ive 
percezlt in the  240 content. As a resiilt of t y i s  iis.x-,rpp.c:y vcrk i? ir- pr?gress 
t o  at3-t t o  eliminate sane cf the apparer? malftmcrixis of and ?val-zt;tp 
aerformance of the Analytical X,a?mratories m a s s  spYx?meter 

One of the anslys.es which w a s  alsc perf-rmei In  
. 

The res>fita o5taked 3s azziilyses F’trfmned :z 2i:li- 

I n s t m e n t a t i m  and Control 



The problem w a s  discussed with experts frcm the Control Systems Steering Group, 
with two results:  Concurrence tha t  the two-prong attack is correct, and state- 
ments tha t  usual industr ia l  applicatisns do 3ct have nearly as great an accuracy 
requirement. 

NEUTRON CROSS SECTION PROGRAM 

Slow Neutron Scattering Cross Sections 

A series of measurements of the  d i f fe ren t ia l  scat ter ing of incident 0.20 ev 
enrergy neutrons fran roan temperature water has been s tar ted.  Energy analyses 
have been measured at scattering angles of 10 and 50 degrees. Measurements 
have been made of the angular dist r ibut ion of the scattered intensi ty  gf neutrons 
of find. energies of 0,075, 0.10, 0.15, 0.20, 0.279, and 0.30 ev. 

INELASCAT, the  code which procesaes ine las t ic  scat ter ing data from the three- 
axis neutron spectraneter, has produced sat isfactory resultrE on several. test 
cases. 
additional. qusntit ies,  as w e l l  as polishing of output. 
been designed and axe being dram. 

It is now in the  process of revision t o  U o w  fo r  c a n p t a t i m  of several 
Input data forms have 

A l iqu id  nitrogen cryostat fo r  cooling a van4dLum scat ter ing sample during scat- 
ter ing measurements is under construction. 

Fast Neutron Cross Sections 

The posit ive ion Van de G r a a f f  accelerator w a s  used fcr a one-week p e r i d  t o  
study the background and intensi ty  problems t o  be encountered iil pulsed beam, 
t ime-of-night t o t a l  cross section measurements. The general indications Z r c m  
the  background study were moderately encouraging. 
fully observed 5.5 meters from the ta rge t  with a signal t.0 background counting 
r a t i o  greater than two without detector shielding. 
t i o n  c i r ca i t  which was previously sxccessfully bench tes ted  exhibited radio 
frequency pickup in the a c c e l e r a t x  buildhg,  aad ccmpiicated %he detector opers- 
t i o n  during the  measurements. 

Be(d,n) aeutrons were success- 

The pulse shape discrimina- 

Instrument at  ion 

A new time m a r k  generator w a s  built for  m e  with %Le verrxier chroxhrcm. 
vernier chronotron measures very short time int,ervalsr and is  use5 i n  the fast 
neutron tune-of-flight program. 
indicate when the h s t  cf neutrons vas formea. me busts a r e  actually fc4meii 
by sweep- the  ior? beam across a s l i t  by a stzong RF f ie ld .  %e +,ME msrk 
generator prcduces a five-nanosecond-wide p L s e  each RF zycle. 
a buLL5-k osc i l la tor  so the  -rernier c-arxctrori m . d ~  ';e checked ~ l t k c x %  t 2  zezes- 
s i t y  of Dperating the W swee~.  
added so the  chronotron display may be shif ted as desired. The c i r a i t  is ',ram- 
istorized, except tha t  one &O is  required as an oGtput tc5e t c  get a large 
enough pulse t o  drive the chrmct rm.  Ins ta l la t ion  snd systen t e a t r . ~  ?ill Segin 
in March. 

The 

The tine ;nark gencrawr I;rDvide5 a p ~ ~ h e  tc 

m e  cew 7;c;t has 

AlsoJ a 3 6 0 - b p e e  pkase sSift x m r c l  3~ bee2 



PIER Cri t ical  Tests 

A sumnary of t e s t  resul ts  was submitted for the W e  American Ilkclear Socie+,g 
meeting. Interpretation of resul ts  by means of reactor :des  nade g o d  pxs- 
ress. Neesly all of the ear l ie r  discrepancy Sesween thecry and experiment 
aneared t o  be remmed by two changes: reduction of R-239 nectrcns per f iss ion 
frcm 2.91 t o  2.84, and admion of tfie plutonium cro- Q S  se2zior, data and resonance 
self-shielding techniwes used in the MElXAGER code. Pre1xnizmu-y ana lys is  731,?g 
the IXUXWEIGEI! code appears now t o  agree very well with the experimental res-dta  
f a r  c r i t i c a l  loading as well 88 level  coefficient a d  reflector savings. 

Analyses of the resul ts  of the starkup experiments were uder takec  a t  the end 
of the t e s t s .  
owained f m  eqeriments dur- the t e s t s .  Each mul5i;;licatim m k e r  znrres- 
PO& +,c .an approad-to-crit ical  experiment f ?r a Aifferent reactor x a f i g u a -  
t i m  and each pericd m b e r  t c  a different neasurement 2f a peric<^. 
there are .lata fi=m gold f o i l s  irradiated 3uri.X 1'1 sTerimer;ts. 
95% of the anaiyses have been canpletei. 

The moderatar level  a t  which c r i t i c a l i t y  OCCWI'E f o r  a particular r e a c t x  ccnfig- 
uratioL has been p r d i c t e d  fran bath d t i p l i c a t i a n  data and period 5ata. 
wcrth of The moderatar a t  varfous levels 2?as Seen detem-ined f r m  t k  p r i c 6  
measuremeats which were made during the seccnii aeries 2f Z : . P X S .  

all the gold f2ils have been analyzed. 
obtained from a ver t ica l  s t r ing of EF 
ffnal azlalyses cf the counter iaza w d l  llct 3~ &e ?;r,til f f x d  acrmsli~ztim 
fac tws  are obtained for  the zcunters. 

A tatal of 259 mLtipl icat ion numbers a d  186 periL,d xm3ers were 

Tn addi+lrnu 
m r x i m a t e u  

P-e 

"he data frm 

Tk 
Re1unizm-y zx.l.yc~"s 1;f data YLLCL vFre 

co-.z$ers have been c c q l e t e i  alsc. 

me remaid,% 54 3f the snalpes zmprise tbe detiermi-,azi:?, cf the worth -f t2.L 
mcxierator as a f'unction ef height for the f i r s t  series :f t s t s >  the tabr;lat-Lcz 
of t h e  resulzs from all the q e r i m e n t s ,  a x  -be plr i r t i rg  .jf fi_cal raxal  and 
verti.-al flux data. 

The Crit ical  Faci l i ty  ?f +,he PRP 
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wark is t o  be done on the empty reactor since ea r l i e r  a x e s s  t o  the loaded reac- 
t o r  would be limited by the f iss ion product radiations wMc2 would Se emitzed 3y 
the fuel. 
was f e l t  advisable t o  l imit  "in-reactor'' components t o  t h i s  t n e  of alumlnuro. 

Specifications were set for  procurement of the %O which i s  t o  be ased as the 
moderator during the first experiments. The XQO which Savannah River usually 
sumlies  t o  i ts  custaners has properties which are adequate for  use i n  tke C r i t i -  
ca l  Facility. 
t ra t ion  i s  not large enough t o  be considered hazardous and procurement is simpli- 
f ied i f  standard @O is requested. 

A rough draft of a description of the MTR-RMF experiment w a s  reviewed. 
cription is  t o  serve two purposes. 
a l s o  serve as a "Test Description" for  the personnel who w i l l  perform the e x p r i -  
ment at Idaho ~ a l l 3 .  

The 6061 aluminum has ~ 2 0 $  l m e r  absorption cross s e c t i m  and so it 

Its tritium content i s  a principal objection. However, t&e concen- 

The des- 
It is t o  inform people of the experiment and 

By the  time the RMF measurements w i l l  be made the Advanced Reactivity Measuri,% 
Facil i ty (m) may be i n  operation. 
than the RMF for  measurements of react ivi ty  changes. 
forms have been in i t ia ted  for  AEC authority t .2  use the new fac i l i t y  i f  it seems 
advisable at the time of the measurements. 
start of the experiment may be delayed, about one month, until April. 
delay may a m 7  time for  measurements of the sap133 i r i  the PCTR. 
ment would be a th i rd  check on the method of analysis. 
be obtained frcslr the measurements in the RMF (sr ARMF) and i n  the PRF-CF. 

The l a t t e r  f a c i l i t y  i s  t o  be more sextsitive 
Fcr t h i s  reason, the prz2er 

Irr order t o  chtain t h i s  authori5y the 
%is 

Such a measure- 
The other two checks wmld 

Code Developnent 

mu 
The Basic Library  
at the end of the 
revised t o  permit 

- 
Editor code w a s  c a q l e t e l y  written an5 ready for  ca? i ia t lor ,  
month. 
more convenient selection :If output irifmnatiozl, an2 severs?. 

A portion of the Oratgut code (Output Editzr) is 3eing 

errcrs  in the  treatment of inelast ic  scattering trhnsfer coefficients ed com- 
putation of diffusion coefficients f3r regions conTaini3g voids were csrredx2. 

Several additional options were incorporated ins;,; tke ccdet incldi.w.3 a Frcwisi5n 
for au.tomatic spectrum interaction (pseydo-ixmzqenecxs reaztzr r_ =re ), for  aaxt.- 
matic determixations cf temperature coefficients at the beg:imixg axid exZi =;f e&ck 
cycle, for  m-Ltiple react ivi ty  en3-poixt i term.ims,  a d  for  direct  m l i f i x k i o z .  
cf t,he cross sectizn l ibrary.  
tirbft, 5f the r e p r t ,  which is  esserrtially r e e v  f=r p2Q.ixiLi.x e x - e ~ ~  f c r  :he 
inchs ion  of a c d e  lis5ing a& sample FIC-P;SI~. 

T k s e  changes a r e  a l c s  iescribed i-; $5.5 f i -d  

LOLA 

Tae f i m i  report has been submitted for  p > l i c a t . i a ,  

- 



C-6 

Wst of fhe 

- 
spectrum socle, have been cangiled and debigghg cf +,be csde w i l l  ;tart SGCE. 

The initial phases of debugging w i l l  fnvcP;e chec_Llnn %he n;et=cd cf 3btahizg 
data fran ',he 100 2oint data tape. 

Anslysls of Finite Heterogeneous Lattices 

A revision was made i n  the code PaWER, vhich solves tke matrix equation 
A x = X x for  the maximrnn e i g e m a h e  h and +,he associated eisenvector x3 50 
reduce the number of i t e ra t ions  f o r  corvergesce. 
t o  the  Fcmran program Library. Sane rev is icm were made is +he x&e HEPs whFck 
performs the heterogeneous l a t t i c e  calculations, i~ crder t3 u t i l i z e  memcry m r e  
e f f ic ien t ly .  
snd t o  include other calculatiolss which nm- m~zsz be doae by hand. 

The cote was made available 

Tsfs is needed t o  permit expamian af the limits 3n some i d i c e s  
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A final draf t  of a report which i s  en t i t l ed  "ACE - An IBM 709 Program for  the 
Convolution, Evaluation, and Integration cf Various Fumtions" has been prepwed 
and w i l l  be distributed. 

Pu-240 Effective Resonance Integral  

A different  method has been fomulated fo r  measur -  the  effective resonance 
integral  of Pu-240 than the one which was-discussed last month. 
is also a re la t ive  measurement, and the  standard would be the Pu-240 di lu te  
resonance integral .  
new scheme, because the reac t iv i ty  measurements a re  canpared only between samples 
with the same Pu-239 content, but with differ ing Pu-240 concentrations. 
liminary plans for  this experiment are  almost canplete, and nothing has been found 
so far t o  indicate that the  experiment is not feasible,  
discarded because the reac t iv i ty  effects  of the Pu-239 wuuld not be a l inear  f'unc- 
t i o n  of the Pu-239 concentration. 

The new method 

The reac t iv i ty  effect  of the  Pu-239 is not a problem i n  the 

Pre- 

The ea r l i e r  method w a s  

Analysis of Fuel Temperature Coefficient Data 

In  m-63766 the  temperature coefficient of the resonance in%egraJ., l/C aC/dT, 
w a s  first expressed as a quadlratic function of the fue l  temperature, T. 
qjmltl ty 1/G dZ/dT was then evaluated at 50-degree h t e r v a l s  fo r  temperatures 
from 50 through 500°C. 
perature cn a log log scale.  

The 

These resu l t s  were plotted as a function of Kelvin tem- 
Frcmthis plot the  expression 

was obtained by f i t t i n g  a s t ra ight  l i n e  to the  data. No error  w a s  attached t r J  
e i ther  the coefficient or exponent of T because the errors which were Calculated 
by the  f i t  were too s m a l l  and not represectative cf the uncertainty i n  the ex- 
perimental measurements. 

A discussion with an HLO s t a t i s t i c i a n  indicated that an errcr evaluation more 
representative of the experimental uncertainty vmJ.2 5e a formidable task  i f  
not impossible. 
attempt t G  f i t  it di rec t ly  with the general form, &, ir-stead of the quadratic 
form o r i g h a l l y  used. 
has i t s  d i f f i cu l t i e s .  

It thus seemed advisable t o  start again w i t h  the  raw data and 

.Two different  approaches bave beer- t r i e 2  aru? each one 

One method rq@res using about 90 percent of tke origindl data pcicts  twice 
which: besides Seing somewhat objectionable i n  i t s e l f :  coilsi3erably ccmglicateE 
the error  analysis. 
pcinta twice must be taken into account. 
generalized l eas t  squares program, was successful i n  f i t t i n g  the  experimental 
data t o  the desired functional form. 
generates for  the coefficient, A, a.nd exponent, n: are nm s ~ c h  t ka t  when a 
value of l/C &/dT is  calculated 5y using the f i t t e d  equation the error  03 th i s  
value is  a f a c t x  of three larger  than the eqerimectal  =certainty. 
which is  used by the program t o  evaluate the errcrs  is 3eing chcked ic aa attempt 
'GC resolve the d i f f icu l ty .  . 

This camplication arises Secause the use of the  same data 
The secmd method, wkich uses a 

Emever> t3e e r rc rs  which t h i s  progrsm 

"lie methcd 

J *  
e t  

4 .  

L 



Pe'kble Bec? Reador Studies 

A t  the reqzest cf the AEC, a prcposed pe3ble bed reactcr desiqn 1s Seirg emhiate&. 
The phys ic  p c ~ i a n  of t h i s  s t - d y  is 
sonnel . 
The proposed reactcr is fully reflected by graphite. $35 fi;cl is iispersed jl? 
graphite spheres which &so contain T ? I * ~ ~ .  
the ref lectar  structure which is in the form of a right z i r d w  cylinder with 
the e& closed. 

cmdwted %y Theorexi?,& Physics Fer- 

These spheres =e simply Icaded inta  

Instrumentatim and Systems S u e s  

The PRPCF Instrumentation Specifications (~bls-7813 1 were reviewed, and 9 xm3er 
of important changes were suggested in the interests  -,f useful perfcrmance, 
jaf'ety, a& general q e r a b i l i t y .  

m e s t i g a t i m s  continued concerninq s p e c t r a  measxraents sf fie1 r d s  mntair.- 
iag UQ a d  PJ@ t c  determine the pcasiki l i ty  of l o c a 2 l r ~  Li~rcQar riozcsnzra- 
riels cf PI@ in the elements. C G U i n a t e d  s c i n t l l l s t i m  le tez tc r  s c a m 3  -4as 
used with channeling at 380 Key. 
saineil a Puo;! concentration "imperfectim" about 0.25; i rch lcng with twc times 
the acrmal amount of R;% at tbe p o u t  of imperfestiax?. 
made using different speeds, coll imator s l i t  wiidths, &ce; hodever, the im;er- 
fection could not be located v€a tne scb t i l l a t i c ln  scand..x.ng methe.  
t e s t s  w i l l  cse f'uei elemezts with h q e r f e c f i m  zoncentratnns s h  &.ad 2C :Des 
narmal t c  de temim the detectabTLLity l m t s  :f the xazllling methcd. 

One elemert w a s  tesr,& vhi3. 3 ~ p p 2 3 d l y  CCIP 

A amber 3f scars  were 

F U t i X E  



Work is ccmtinuing 011 the  w & E  thic-hess measzremezlt of t h e  FRTR przcess r.&ea. 
In an e f fa r t  tc improve the a c c w t i s  ec~plirg Isetveer- the 'Ltrasszit tramfi1xers 
and the tube w a U s p  the  probe is Seimg. redesignec TC a c c m d a t e  a crystal  hav- 
ing a contacting surface area of 1.0 x C.5 i x h .  
r e l i a b i l i t y  w i l l  be greatly improveds an accrsnp?zyiztP; reductior, i n  r e s c h t i o c  
w i l l  r esu l t  fran the increase Lat ransd~Xer  s ize ,  

Althc~& $he accuracy and 

Amagnetie tape recording of PR!JR neutron flux s i g n d s  w a s  made using the new 
ionization chamber described i n  tLe January r e p r t ,  
with BF3 at a pressure of one atmosphere {the maximum available locally) i n  an 
attempt t o  increase chamber efficiency. 
efficiency obtained, hawever, w a s  not suff ic ieat  t c  clear ly  L a i s a t e  t.ke location 
of the frequency "break" &ie t o  neutron l ifetime. The e f fec ts  of the delayelri 
neutrom on the  frequency response were shown althmg3 a defailed maJysis of 
t h i s  portion of the frequency spectrum w a s  not attempted. 
a higher chamber efficiency w a s  required f a r  measurement of the prmpt  zeiitrm 
lifetime. 
tructed. 
percent enriched gas. In addition, a new preamplifier was desimea and 
built. 
rent  can be biased out with a control bopr located i n  the control room d n i n g  
reactor operation. 
the new chamber. The new chamber and preamplifier were tes ted at the TTR and 
used t o  measure the  TllR praapt neutron l i f e t i n e .  A well defined bre& i n  t h e  
resul t ing frequency response curve established the r a t i o  p/gs fo r  the TTR2 at a 
value of 27*6. using a p of 0,00755, t h i s  r a t i o  yields a value cf 0.366 m i l l i -  
seconds fo r  the effective p r a p t  neutron l ifetime. 

Tbis ckamber bd, been f i l l e d  

It w a s  faun5 that t,he hcrea&e i n  

It was apparent that 

A new chamber, 3/4-inch ia diameter and 30 inches lcng w a s  then co,%- 
It uses a l / b i n c h  diameter center electrode and o x  atmosphere of 96 

The design is such tha t  the d-c cmponer;t 3f the ionization chamber c w -  

The input c i rcu i t  w a s  a l so  changed t o  be more cmpatible with 

' 

The PRTR Gas Balance System simulation -.bee= started., 
of the s imulat im of the gas loop, gas storage tank, the gasometer, &I- %he "con- 
t r o l  system. The Gas L o o ~  @stem &me has previotrsly been simtllE&teC., Ir- prac- 
t i ce ,  it has been found that a shock excitatioxi %o the system e m  groiwe sds- 
tained osci l la t ions in the malerator leve l .  The gasmeter w a s  designes t o  pre- 
vent t h i s  occurrence, but does nat operate s a t i s f ac to r i ly  in t h i s  respect. Tk.e 
m o s e  of the present study is t o  iietermine the nezessary system yaramctem t o  
eliminate the poss ib i l i ty  of moderatcr level  o s c i l i a t i o n .  The st\;iiy im=.ives 
the Ceriva%icn of the system equations: inckiiixg -koee representing the 5 3 s ~ -  
meter and the  or i f ice  coupling ts tke gas 1 0 ~ ~ ~  Ijrcper. 

This wcrk @a~~i s t . s  

A segmented time reversal  scheme using transmlssicr, Iices has been concei're$: for  
use i n  the analysis of the brcadband eS3y current r e s t  signals, mc tix Jpperatior- 
of a cmde protoQpe signal reverser vas suscee~fililly demonstrated. 
reversal  iievice w i l l  be used j n s t  ahead zf the  -r+?:;rz~;lal f i l t e r s  is the a d y z -  
ing equipment, and i t s  f h c t i o c  w i l l  3, tc segmemally reverse +,he brod%nd 
signal. 
sigriaLs on a magnetic tape a n i  obtained r,he 5ime reversed f'unction 5y reading 
the %ape in  reverse direction. Tke t q e  method leaves much t:, be SesLrrd fcr 
handling signals b r i n g  high freqJency componezts a z i  ic meeting the reqi i r taents  
presented in  continucusly analyzirg the sigxal: i n  an instrument as prarosed f c r  
the broadband eddy current % e s t ,  

m e  5me 

Heretofore workers i n  this f i e i d  of si@ analysis have recorcie5 the 

2 
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The 3ew time reversal device consists zf fwc e lec t r i z  Cransmissioz lims v i t L  
%.de gates bemeen the lines sonnectviag ecrrespordiy$ Tciats cf eazh Liz&- 
The lines are  terminated i n  the i r  chsraczeristic: imFeciaslces t o  mir.imize rer'les- 
ti-. 
is all on the line the diode gates are energized f o r  a vzry short period. T5-s  
action establishes two waves travel- frz -JFposite d i r e c t x s  SL tbe se:xd 
line. %le wave traveling i~ the reverse d u e e t i m  Imel.;os a si- acrcss she 
line terminating resistance which is reversea 

The waves traveling in the fomard direct;ics ci: 50th l i nes  are iiissipated L: 
the cmesponding line terminating r e s i s t e r s .  Swcessi-re si@s feC $ 3  the 
near end of tfie f irst  l i n e  can be continuouly reversed by t h i s  mefk&. 

The prc+otype device crmsists of two  a r t i f i c i a l  %rammissiczl l b e s  each 5avb.g 
six sections w i t h  delay tim of about ll microsecmds per section ami a t o f f  
frequency of 30 kilccycles. A bloc- cstj;lat.or pxv ides  ga t i rg  N s e a  s ; f  
about 1 microsecond duration. 
was clear ly  observed with this relatPJelly cr,de &-i:e, 

An wrwei! device w i l l  be n o n s t m c t d  using + r a r = m z s i x  lines havixg TO o r  
1OC sectfans with scrrespondingly Ligker cxt;ff freqpenT1es. 

The new metlhod is presently l i m i t &  30 use a t  kigher frequesicies as r:.12*rrasted 
t o  magnetic tape record- which is mas+, p rac t ica i  a t  lower f r e & e x i e s .  
tiveness of the Eew method w i l l  be limited 3y ciaie la lay t5 r i s e  time rrati>>s -I' 
the t ransmissim 1 k e s .  

The si& to be reversed is arFlied zc the first l i ne .  this signal 

time. 

The time reversal effecr irr e l m e n t a y  a i s d s  

=fez- 

, - . ,  .- 
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Increessizg surface heating pmer density during t e s t i n g  v m l Z  fmrease she 
magnitcde of temperature changes m e r  dismnti,mities, Mt an ultimate l imit  
would be imposed at the point where metallmgizal changes would o c c u  in  the 
cladding 5ue t o  high surface temperatures. For this reasor,, it is necessary 
t o  eliminate the effect  of emissivity variations 

An m e n t i o n  report describing a pos6ible new t,ype of emissivity-independent 
infrared radimeter  being developed for  application in  heat t r a m f e r  test- 
has been issued (m-68574). 
been extended t o  include the case of large temperature variations. 

A Zircaloy-clad uranium fue l  elemeat having smpected bond discoct imft ies  w a s  
heat transfer tested in the same equipment used w i t h  the almimm clad elements. 
Although apparent bond heat transfer d i scont imi t ies  were Li icated,  large 
diameter vmiations i n  the t e s t  piece made it imFossibie t o  determine whether 
they were rea lp  since much higher pmer densit ies are genera$ed is, areas that  
protrude nearer the induction heating cc i l .  

FYevfsus tests with plasma-arc h e s t i x  indicate it is m x h  l e s s  positicn- 
dependent than induction heating, 
sensi t ivi ty  can be obtained in  the heat tra-fer tesLs with a plasma-arc heat 
SOuTce. Arrangements have been m a d e  with Ceramic m e l s  Operatim t o  continue 
using the i r  unit on a part time basis during ftrtkr evdza t icn  cf t h i s  heatlag 
methd for  applications in heat transfer testing. 

The theory upon which t h i s  instrument is  based has 

Preliminary aperiments have indicated hi@ 

NEljRTRON FLUX MONITORS 

Investigative work n m  inchties detectcr lccation considerat1m.E i n  the reactor 
such as i n  the grocess tube, i n  moderator new the +;3'ResV an2 f~ regiens Setween 
the process tube and the moderator. 
locations have ncw been obtained and these new pararriet4ers are Sei?$, s e d  t o  
determine appropriate detector -anpositions 
tiom nov inclledes $35 aaa l,,3& in addition t,: previously cmsidered L238, 
~c.239, -'Go9 a d  ~lr241. 
ium and raricus plutozLm i s o t q e e  vas rezeivea. Testati%-e arrazgements have 
Seen made f a r  m-s i t e  experimental fabr ica t fm sf several 3mt Xlspe &fectcrs  
and ~cxperimmts have Seen plmec i  f x  d e t e x c r  teatiyg, 
be made bcth i n  the HarforO pro&dct,foc reac:.sr-; an5 ~ 7 ,  t h e  EZT3 az Iddcco 

PPirks ar? radiographs af varic~zs ',Des rf fr-:xe :iimhrs were oktaiser?. to 
q i d e  the etnaccUural 3esign of tlie Fr-pxeii fisSi:Ie ma te r id  l e$% :+ 51": 

Sets of Farameteys f3r +,he + ,bee  possibl? 

The score 2f material zarsidera- 

mcmaticr, concerdw procgrement cf iepleted Wac- 

If f e a i k l e ?  test, will 
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BIOLOGY AmD MEDICINE - 6CC.O PROGRAM 

moxqME3mL SCrnCES 

Atmoerkeric Physics 

The IBM 7090 Trogram for  processing the dosage data obtained &rinq atmosyheric 
diffusion experiments w a s  modified and e x p d e d  t o  increase i ts  ve r sa t i l i t y  
and include calculation of sane dispersion parameters. The program is now suf- 
f ic ien t ly  flexible t o  accept e%perhen%al data frem almost aqy grid of sam2ibg 
arcs.  
pogram includes c a l c u l a t i a  of the firs% f o u  moments cf the arcwise mass 31s- 
tr ibuticn,  the m o d a l  v a l u  along the arc, and the position cf the mcde. De-- 
sing of the prcgram w a s  completed in peparatioxi f a r  processing data ccllected 
durizg the 1960 f i e ld  test ser ies .  

In addition t o  the mass values obtained for  each sampler laca t im,  +,he 

ljtur additional dfffWion experiments were attemFJed wing the montk, with 
tbree smcesses. 
at 292 feet  height with dosages measured a t  1.5 meters -height t c  a 2istance cf 
one mile. 
urements on bcth the ver t ica l  aad b r i z c a t a l  &5s fo a &Laface of two nziles. 
Meteorologlcal conditions were unstable in che t,hree wer imen t s .  
wer iment  w a s  attempted -Fog a steady r&, biz failed whez the vi& direc- 
t im 3 h f i e d  gff  tbe sampling grid. 

Reficrbishing of the Rankin cOlirrters for  asaqykg  rhe anan: 9 z b e  s a f i d e  
t r scer  material collected on membrme f i l t e r s  &rbg the atmxpheric (iiff'usioc 
experimenfs progressed. 
kg cf plutonium frcm the alFha particie SITTJ~CP were &ss%armnate5. 
pW--f~de scxrzes of herici.Sn 241 were installed io fvo of tke 122At,s- 
s lgzal -~c-r ic lse r a t i c s  f a r  counters imsing the americmm s z r c e s  TW a5c-;t2 52% 
bet ter  than with any of the previously used 2 1 m ~ n i - a  s.x.rcles, wen ZS:J@ tke 
alpha fl-a w a e  nearly identicsl .  Eciever- $he amer iz ia  sxzzes  d , = o  %a&& cff 
s l igh t ly ,  and Analytical Labsrat-xies ha..e Seen requested t.2 seek net l ids  tc 
prmice Se+,ter adherence of the a w c e  material. 
3f FktCnium electrcdepoeized 3xi ~l&i.zsm. ;as 9ct ie ter ixasea 
yems of '=rs€. 

Two experiments were cczxkcte5 using ar elevated source locat,ed 

W e  experhen% w a s  conducted lxkg a gr& s w r c e  wifk l x a g e  meas- 

T"ue fouzzh 

Three units thm were Freviwsly scataminared 5y f - 1 ~ -  
New &€ha 

The 

Om c~ater:, X S r i L 1 L <  a s c u c e  
c~azly 9 ~ -  

c- E 

- -  
b . l  
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DOSIMETRY 

The Zn-65 calibration is  continuing. 
and is approaching the calibration value now i n  *me. 

The last mcuiification necessary t o  permit use of the paper punch for  preparation 
of whole body counter data for  the IBMmachine was cunpleted. 
the paper punch w i l l  begin March 1. 
punching of cards. 

The resul t  ccmtirnres t o  change with time 

Routine use of 
Its use w i l l  eliminate tke  need for  hand 

The air  f i l t e r s  for  the iron r o m  were changed. 
t o  contain Ce-144, Ru-106 and Cs-137 but the amounts were lover by an order of 
magnitude than those faand on previous occasions. 

A study w a s  begun of the r a t e  of elimination of CS-60 frm an individual found 
t o  be contaminated with that isotope. Zr-Nb-95 t ha t  was i n i t i a l l y  present; was 
rapidly excreted. 

Our past practice for locating Pu in wounds w a s  t o  cover the wound with a th in  
lead sheet containing a small hole. 
position of the hole that would permit the counter t o  detect the X-rays, 
have found it t o  be similer and fas te r  t o  use just a s m a l l  piece of lead and find 
the position of that piece which w i l l  keep the X - r a y s  from being csan3ed. 

The old f i l t e r s  were famd 

The r a t e  of excretion of the CO-60 i s  very l o w .  

The plutonium w a s  located 3y finding the 
We 

A circui t  w a s  developed tha t  permits diserfninatioc against very skort sc in t i l l a -  
t i on  cmnter pulses. 
tonium X-ray counters. 
counter wse and the same counter pulse delayed. 

This circui t  may be usef'a i n  redaction of noise in piu- 
!The circui t  works by r ewi r ing  a coincidence bet,weer, a 

The positive ion Van de G r a a f f  operated sat isfactor i ly  during the mmth. 
Timers were installed on each of the merccry Siffusion p p s  that will t*rrr $he 
pulps off i f  not reset  within twenty-four hours. These will protect the system 
if for any reasox the pumps are Iiot serriced w i t 5  dry ice every day. 
were prepared for a deuterium gas targe+,. 
was cmpleted and it and the  100 chamel analyzer were remove6 from %he F~iL&ing~ 
A ~i-6 spec+,rcmeter and a &OO chamel analyzer were mmed inso the I Y J L M ~ ~ ~  

Pla3ls 
The work with the 2 e r b v  speztrmeter 

We -mderstana that our precision long czixz5er has Seen ado2ted as a nmtrzn  
s t w a r d i z b g  device for  the IaternahicllaL R&iation Stzrjdaxiis Lakmatory keiw 
set .ap Sy the Inte-national m e a  of Weights &ad Measim?c. We also :a.iiereta.z3 
that  cur double mcderator device F a  See= acicpted ky %he M r : s d  Labx?at,xy f:r 
use i n  checkL.ng the Pu-Be s a . . c e s  tha t  t h e y  pr-kuxe. 
such sources f e r  the United States" 

Tkey are tke maker cf 

%e measmernect t icmazy aekieved with t k ; ~  2 r e ; i s i z  Inzg 3 x z t e r  k%@t t e  
light that the nectron emissim frm Pi-Be sources Lk.?.?es on The crder ;f half 
a percent zer yeas. The change apFeara t o  be &de t o  the growth sf dawhters :f 
the F1u.tonl.m isotopes i n  the source and zaerer'tre depenas 3n the i B ( l i t C z i C  
cmposit,ion ;f the plutonium, M o i r n d  L ~ ~ C T % W ~ Y  is seelcing ways t r ,  establish 



A precision long counter w a s  fabr icatei  f c r  intrrcmp3rison sf neutr.;n atan- 
-3,s in different laboratories e AL eTimony-kerylllm aeut rm s m r c e  prev- 
imsly prepared w a s  successfUl.y decontaminateZ an2 -sed i;? prec is im lcng 
caurrter measurements. study cf the effezss :f large doses cf gamma rays 
on the 3 counters is com-rmli.nn. 

One of the resul ts  of the  work w i t h  the Per lm spectraneter w a s  tke disccvery 
cf deuterium contamination in most of au tritiun targets.  
by measurements with the dauble mderatcr ,  
work because it m e a n s  w e  cannot produce ne?ztrms cf energy abcre 5.L MeV that  
are cot seriously contaminated with nextrms rf 1 3 e r  energy. 

The system for  filling tissue equivaleat c h d e r a  with tigsue equivalen3 gas 
w a s  ccmpleted and tested. 

This w a s  emf i rmed 
This is ~px%.zxt t o  L'UT labcratary 

It worked sat isfactor i ly .  

Through correspondence w i t h  the National m e a  Df Staad&s cur res:;lta f c r  
the calorimetric de+,ermination cf t he i r  CC-GC s o x e e  w a s  eanbbed with the i r  
f ree  air chnmher measurements of the same s m . r : ~ ~  
deterzinat i~zi  of the average eneray t o  fern 821 i m  pa i r  i n  arr. 
one of the be*ter Seterminatims r,f th i s  Paidmental c;~nstaa%. 

The res-af w a s  a Frecision 
This sh-luli 5e 

2 9 8 3 3  
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Oevelopent and design work w a s  cmpleted, and. one pr9tatyEe w.it was fabri- 
cated, fGr a sta3le DC amplifier aeedeci $0 .drive stand& c~ milliampere 
ckart recorders f'ull scale in about 0,5 seccnds. 
previously-developed, in general HAP0 use, 100 micrcampere t r a s i s t o r i z e d  
count-rate meter. 
s t an t i a l ly  improved Over the original breadbcard unit. 
errors  a re  minus 2 percent at O°F and plus 5 percect at 150*F. 
use for  the unit w i l l  be in radiation monitoring work from airplanes, boats, 
and autambiles  where f a s t  chart recorder response i s  required. 

mer imen t s  started on a rel iable ,  small, inexpensive, high 1eT;el dose-rate 
de t ec t im  method fo r  use i n  reactor buildings, high l eve l  f a c i l i t i e s ,  and other 
locations where s i tuat ions may occur which resu l t  i n  contime5 high dose rates 
such as the recent Arc0 incident. 
only one inch long and one-half inch in diameter and is contained in a cylindri- 
ca l  package 50 percent larger  with p l a s t l c  foam shock material included. 
unit caa drive several hundred fee t  of simple two-vire cable and is gamma energy 
independent f r m  about 80 Kev t o  5 MeV. 
a rugged photocell and a terphenyl-ir.-polyvinyltolu~ne organic detector, is 
located in tLe  hot area. 
in a safe zone. 
with a necessary current r ewi red  of only two t o  three milliamperes maximum. 
The output can be read with a simple millivcl%meter or microamraeter with a 
meter-relay for  %aiming purposes i f  desired, Dose r a t e  levels  from abaut 
50 r/hr t o  5 x 10 Reading err3rs  caused by r a d i a t i m  
damage are  expected t o  be negligible be lm 107 3r 108 r integrated dose, 
t o  date have been sat isfactory with more high l eve l  t e s t s  scheduled. 
is  inexpensive, as the  organic detector c s t s  cnly $k an3 t.he Fhctoocells $ 3 .  

Final p r g t o t n e  fabricat icn continues on an exp~rimental  x i s t i l l a t i o n  a i p h  
a i r  monitor -ai= coincident-count t eck iq2es .  
l e ted  last month. 
t ion,  anfi repeated t e s t s  have shswn the uni t  t;; be sas i ly  capable sf alarming 
on eqzivuent  cmtinuous ~ $ 3 9  air  contanixi.tiorb l e ~ r e l s  cf 2 x ~ - 1 1  w / c c  ir, 
aboct one hour even when the unit is operati.% i;n hi& raAon-thorm a i r  concen- 
t ra t ions  

The d c Y  is  3river, 3y the 

The prototype amplifier, using s i l icon  t ransis tors ,  is sub- 
The GGtput cwrent  

B e  principal 

The resultant prdxtype detector measwes 

The 

Only the probe, vhich is cmposed of 

The power supply an6 measvring hstnunent are located 
The power can be 60 t o  150 vD6 or  VAC (whichever is  available) 

r/hr are  eas i ly  read. 
Tests 

me pr&e 

All leve lopent  wcrk w a ~  c m p -  
The origindl breadbar6 unit c-xt inzes  i,? suxessfkl *era- 

Twenty-five U.09 dm-un s i l i con  wafzrs wer2 l ~ p p e d  and are ready t o  etch for  
use as s i l i ccn  smface Sar r ie r  alpha a d  Eectron s o l i 5  s t a t e  5etectors. Tne 
mixiahre  prototype "palm-size" grass alpha moaitor using a s i i i c m  Siode 
cie+,ector, t ransis tor ized circui t ry ,  and a reso-nant air cclmn "s~l)e&er'' was 
used throughout tLe month with excellent zes-ci ts and s t r 3 ~ :  in+Jeres+ %)y mai- 
tor ing personnel 
face bar r ie r  diode used as a slm- ne-i.trx* let.-et:r, 
pointing due -m lack of sel ls i t ivi ty  as a r s d t  Pf the tw-y mall lletector area. 
Further t e s t s  are scheuded with both borer, aad Liz?-i-a .scarir..s 011 ;fie diodes. 

wer imen ta  were cmducted with a 3 ;rx- :.-,.ate5 s i l l c im sur- 
FexLt,s were somewhat %sap- 

A prgtoty-pe t ransis tor ized amplifying annmciatcr was cmFleted d-drir& +,he 
mcnth. 
can be "plaggeci i D t 3 t '  any HApc) tout-rate ?,3;~e pxtabi.5 rac?iat,iori m n r - i t m i n g  
instrument -ria %e phone jack, T-e nit el ininates  tfle necessity ;f wearing 
headphmes during monitorhg ., The resenant a i r  c;Lutx "s;?e&er*' inc x p x a t e d  
produces a gzteci 3 Kc/s m t e  f5r eacn Fnp2.f. pulse a5 lfw c m z t  ra tes ,  a niodz- 
l a t e 5  3 Mcr t x e  at nedium ra tes ,  wAd a a x i n n &  3 KcZwmd ax LigL mmt rates .  

This trnit, packaged i n  a 3 x 3 x 2 inc2.1 caxa ine r  m5 seif-powered, 

b 





OE the solution. 
enough so that an oscilloscope can be used t o  visually observe the effect  3f 
parameter variations. 
operation on the  EASE computer, and a 17-inch l inear  sscillcseope for  ,diaglay- 
ing the solution. 

Studies are  under way concerning, the f eas ib i l i t y  of w i n g  "mise" tePiuiGes,  
similar t o  those being applied t o  the measurement of aeJtron l ifetimes,  fo r  the 
anaJysis of meteorological data. It appears that analog methods can be used 
t o  obtain the various correlation coefficients required and that these techniques 
would be much more simple than d i g i t a l  techniques fo r  the high freqezeacy can- 
ponents of the signal. A canbination af analog and digi%al  t e c b i p e s  may be 
advisable for  l o w  freqyency canponents. 
at the present time i s  a meam of recording the data continuously in a f9rm which 
can be easi ly  analyzed. 
consideration, Assistance is 3ein.g given t o  Atmospheric Physics Operazim ger- 
sonnel in determining specifications for  a recording system ccmpati3le with the 
available analog ccmputFng eqyipment. 

The obvious ideal method ccnsists of geDerating solctions fast 

The problem was ccmpleted mi= the repet i t ive mode of 

The basic imtrumentation reqgiremell+, 

A multiple-track FM %ape recordid% system i s  under 

I S O t O ~ i C  Analmis 

The mss spectraneter fo r  this program prmided isotopic andyses  of the pragram 
semples received t h i s  month. 
200 percent, of the goalo In addition, seven analyses were provided for  @alyti- 
e a l  Laboratories on p r d u c t  plutonium samples, 
3f th i r teen  different  uranim standarb were canpiled d reported. 

TEST REACTOR QF%RA!TIOIIS 

Operation of the  PCTR continued r o u t h e l y  durizg the ma th .  
unscheduled shutdowns both due t o  faul+iy ~ > - - F E S S ~ E , ~  technique. 

The experhent t o  determine the l imiting concentration of 93 percen? ex iched  
U%F2 is 328 was compieted duriJg tke  mcath. 

The experiment t o  deternine %he burnout ic 3al.i 3X nater ia l s  w a s  mnpLete5 ?.r- 
ing the  month. 

The program sample load processed w a s  again about 

m e  realfits of sixty-nine analyses 

Tkere were fw 

The cal ibrat ioz cf the RTR contizned. 
contained so l id  graphit-e. 
a d  also the aeutron life+,ime fo r  f o x  file1 1mdb.g~ kave been .leterminedo The 
xctrm lifet ime data are being p rxesse3  a a t  are xt i x l u i e ?  i n  t k e  t ak le  ?f 
da%a as fo lhws;  

2.1 all J.ete,Pmir~t.iCL~ +,he tes t  cavity 
%e worfh cf a 2kel r d ,  a ccntr3l rod,. a safety di_;kp 

Reactor Propertias 
-n i 1 Square P le l  Loading 3Q x 30 37$ x 37% L5 I q >LT J% =+ 

N e 1  R o d s  at Cri t icdl  22 32 46 -63 
Driver Worth ic8 .if 8h .Lf :4 2.!i JL 04b 
Control R c d  Wcrth 44.1 =6 ,c 5s -2 L4.9  -- -- $2 .;r8 - P  

$3.40 Safety Disk C $2 a 52 -- $3,38 
Safety Disks 3 anii C -- sl $3.66. 

Safety Disk E 

-_ 
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k foi ls  were i r radiated in tSe "R i=: oxder tc ncnralize them f x  PRTR e q e r i -  
merrts. Instrsments t o  measure mz;fron l ifetimes 3y m i s e  azalysis metnais were 
tes ted by Systems Research Operation persorrnel iz zhe TTR. 

Data necessary t o  iietermine the neutror: l ifetime by 3 x e r ~ l n g  :;le neurrm flu 
decay after rapid insertion of p i s o n  were taken a.d are  k e i z  analyzed. 

A method of r a p i w  indecting poisosl in to  the reactzr ?ly fcrcinq a piator  con- 
taining the poison down a cylinder 5y air pressure has Seen zti l ized tc aeasure 
the ne!zrca l i fe t ime in the perzi with different  ccre loadngs. Zcc,an>lete i a t a  
indicaze f 3 - t  the neutron l i fe t ime may vary f r p l  C.&2 m. aec +,c 2.C IC sec f z r  %e 
7a.rim.s core loadbgs .  Tests were also m a d e  an the TTR and are beizr aal.yted. 

The poison canes t o  r e s t  in the r e a c t n  w i t %  50 m sec a f t e r  pressure is applied 
$0 %he piston. The pis tcn t ravels  abmt 6 feet  durkg this tune. 

CUSTOMER WORK 

Xeteorological Serdices, viz., weather f 3 r e x s t s  cbservat3ms and 3 m a t c i c g c a l  
semices ,  were provided %c plant ,qerat ims ax5 u a g e m e s t  personnei on a rm3lne 
'casis. 

Weather Summary 

P n e  of Fcrecast 

8-Hcru  Prduc%ion 
24-IIaur Zeneral 
Special 

m b e r  Made 



Design work w a s  just s ta r ted  3n a specialized very sensit ive portable bet.a- 
gamma "f ie ld  use" monitor using cnir p r e v i w l y  dearelopi, and n m  st8an5ardizede 
t,ransistor c i rcu i t s .  The instrument w i l l .  he used by *,he Biology Opera3ion. 

Modification work and advice was canpleted and rendered cmceraing the sc in t i l l a -  
t i o n  transistorized shoe and clothing monitor for  *he %?-A Building. 
installed shoe probes work Sat isfactor i ly  a d  cnly minor c i rcu i t  adjustments 
remain. 

%e newly 

Calibration of the micro-displacement readout systems, t o  be used by Physical 
Metallurgy fo r  in-reactor creep measurements, has continued during February. 
Calibration of the Scfisevitz DRS-100 readout system is 20 percent ccmplete. This 
includes the roam temperature d r i f t  checks fo r  all scales, a& the  20', 10GOI and 
200" C calibration runs on the  0-0.3 inch scale,  
i e  quite sensit ive t o  the  t ransient  e l ec t r i c  and magnetic f i e lds  which OCCUT 
within the furnace as the  various heacing elements are t m e d  on and off. 
e f fo r t  t o  reduce t h i s  adverse effect ,  a large mpper shield, which cmpletely 
surrounds the  LVMT, is being installed. 
w a n t e d  t ransients,  and also improve the temperature prof i le  tbomait the le rg th  
of the furnace. 
clamp which w i l l  continrpously monitor the temperatue of %he transdGcer. 
indications are that the temperature variations in the labcratory may produce 
appreciable Calibration error  when the required accuracy is of the order of a few 
micro-inches. A t  present, no obvious solut im t o  this problan exists, 5.2t an 
attempt w i l l  be made  t o  determine the magnitude of t h i s  environmental e, pror 

The f eas ib i l i t y  of using gamma spectrosccpy t o  5etect  fission product mobility 
w a s  studied at the  request of RadfanetaUurgy and Ceramic Wels.  T!E mobility 
of cer ta in  f i ss ion  products may possibly be meamred by a f inely collimated scan 
of the gamma radiation froan wafers cut frcan i r r d i a t e d  G+ C:e'L elunents. Stuily 
assumptiom and recamendations were recordeii ix a naemL:rada report .  

It was<fgund tha t  the DRS-100 

In an 

This skznald effect ively ground the un- 

An additional thermocouple is  being mamted on the tramdG:er 
Early 

The bids for  tLe 333 Building autoclavp bybogen detet.t.iQa system have ''see2 r e -  
ceived and evalmted. 
figax. 
instrument is accep$able a 

The l m  kidder w a s  $3,002 %elm- xr estimate3 $10j3@0 
Sane acEitionaJ. tests wu be required b e f x e  r,he 3r6 B- i ld iq  m x k u p  

The Chemical Dissolver problem f a r  Chemical Researe3 mi Deveiqnezt Q C a t i ? n  
hss Seen programmed and is ready t o  go a6 soan as analog canp l ra r  time is avail- 
able. 
ti& epat,ion. 
plcyed. 3 t h i s  cases the dissolver was ccnsiLerei tc be qd lva len t  t o  eict 
eonsecuti'reJ identical  dissclvers e E each seczim,  the cham A e r i c s i n s  w e r e  
assumed t o  3e a functiori of time s d y .  T.e c;atkzematical uiziel then c;rs is tz  8-f 

eight crdimry d i f fe ren t ia l  eTJa%iamj e@lif?< f ~ ~ ~ ~ t a r . . ~ c ~ z l y .  T"ie re:irrAztLw 
reservoir is simulazed by a tram?.;rt l a g ,  

A plug-flm dissolver is represented matkematit.allv Sy a pa?Xlal differex- 
Sfriee t h i s  c m o t  Be s i m 2 a t e i  exacfjlyj an zp~rc.timaTics is em- 

process .. 
c '  . ) .  
.b 



Developexrk 3tar ted  cn t k e  Ptuleilit-3eise yressure Sage readxz de-pice f:r 
;C?-cR. 
bcrx in back, for  Heise gage, aacl one b +,De frm? cf LEe pmei  f:r sh+ Panelli t  
readings. 
typewriter. Requirements have bee3 ?hanged a& +,he Trese3t lievice w L l  consist 
of three hand-held gage readout b a e s  i~ %he front of ?ke pzsl, me fDr ea& 
ganel. The Heise g e e  information w i l l !  as beforej 5e transmitted. tr' the front 
of the panel 3y telephone. 
canputation feature by subtracting the Panel l i t  reading fmm the Heise re&=. 
Dlsdvanhges cf this system Inch-& a long, hari-to-bndle adciiag m a c b e  taFe 
readoct. a 
large sheet of 2aper by a bi l l ing  machine. &sxffi=ient 3.uxis kave a lsa  >re- 
vented the use of an autanatic: Heiae gage rPadout fran a presaxre fransacser. 
E e  2evlce w i l l  procably not save any time k~ the actual gaye readc-t f rxTture ,  
but it w i l l  save time between tbe c s n t r d  r9am and t s e  7090 dats p x e 3 5 z r .  
shcx3.3 eliminate *he card pwching procedcre at the 739:: and The man& 
the ca r t r z l  roan. P-e adding machize tape p ~ i c k ~  tke eqdwen-c 3akLteTj c k e e  
ehsft, encders  and sane s a  pests  have See= criere3. 
3 i r z x . t * q y  shLaiLt2 start =act month. 

OrlgizaEy tke device vas tC cszsist cf %e b d - k e l i  redmt 

I;zfonnation m a  t c  be W c h e d  m a z a p  & t s e c l  "iy an e lec t r ic  

Ar: addbg machine tape wck w U  ZrcrviLe a base 

Had mcre money been availabie, the data COLP have Seen 

It 
iz 

L?e---eiqmx- .rf $LE. logiz 
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The work included: 

1. 
2. 
3 .  
4. 
5 .  
6. 
7. 
8.  
9. 

Fabrication of two glass cylinders for  GELp Schenestady. 
Mdification of a camera f lash attachnent for  Photography. 
Fabrication of three solar c e l l  pyrameters for  Fac i l i t i es  Engineering, F~D. 
Fabrication of 20 glass  bearings for  CPD. 
Modification of a borescope for  Faci l i t ies  Engineering, CPD. 
Fabrication of camera adapters for  Radianetallmgy. 
Fabrication of three-way split-beam eyepieces for  Ceramic Fuels, HLO. 
Fabrication of par ts  for  a borescope camera for  Irradiation Testing, IPD. 
Repair of one crane periscope head for  Redax. 

Analog Ccmputer Faci l i ty  Operation 

lzle maJor analog canputer problems considered t h i s  month include: 

1. NPR primary Loop Anslysis 
2. ITPR Plant Simulator, 
3.  NPR Secondary Loop Analysis. 
4. Thyroid 1131 Activity. 
5 .  P l u g - ~ l o w  Dissolver Study. 

Computer operation w a s  as follows: 

138 hours ~p EASE 116 hours up GEDA 
30 hours scheduled downtime 36 hours scheduled downtbe 
8 hours unscheduled downtime 
0 hours idle 20 hours idle  

'17is hours t o t a l  hours t o t a l  

4 hoslrs IUS cheduled dmnt ime 

Instrcment Waluation 

Successful damat ra t ions  and f i e l d  tes t ing continued with the two p r a t c t n e  
Model I1 Scintraa instruments. 'Blr-ty ucits have been ordered fran off-site 
(Genera mect r ic  ~cmpany~ APED, san Joses California). 

Xine of the ordereri. 12 Sentizel pcrtable alarming Zese-rate meters Lave Seen 
tested and are now in f i e l d  service. 
permit f i r s t  raage 3peration of 0-400 m r / h  i n  place of the 0-1 r/hr firs? 
range originally requested. 
phctotcbes in place cf the RCA 6199 tG3es. 
 IS layout vork on the &t,s, prcha6eil t c  c u r  circLit-ml3- sFecificb;tlo%, 
fran Technical Assc:iates, &c were nst satisfactsry.  

Field testinq and demonstration wcrk was ca r r i e l  cst 3n the rev "pdm-size''. 
transist.crized alpha mcnftcr -uing a ScMZ-atate c?eroector ad a z-esc,?a;rt air  
column speaker. In  additfm, f i e l d  t e s t s  were condxted cn the new fransisxcr- 
ized "plw-in" packaqe circEit, d s c  usi% a reso_rra.nz air solunn speaker, f c r  
heephone elimil?at.icn f c r  all HApc) pcrtable mcnt-rate type radiation detecticc 
i n s t m e n t s .  
personnel acceptance most gratifjring. 

Three w i l l  r e w i r e  a ?iz%.atiAe change t o  

Future units i~il.1 use the U&er gain RCA 6655-A 
Tke SenePC mchanical fahrie3;tion 

Tests on both mits ha\-e Yew. caupleteiy sL8ccessfs-J. aaC f i e i i  

a * 
c 
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3ves t iga t ion  t e s t s  continued concerning g e n e r a  d r i f t  p?D3lems with ljlmnont 
6363 phatotubes. 
are ccnrpazable RCA tubes. 

Tlley are far more sub-ject t c  gair; varfazicx with time than 

General instrument pmblem discussions a d  dmonst ra t lm3 were keli wi5h a 
number of analysts and supemiscry personnel at various CPP, a& 'SFD lccatims. 



CHEMICAL RESEARCH AIfD IJEVELOPMENT OPERATICN 

RESEARCH AHD EIGPNEERIIfG 

FISSIOMABm MAfERIALS - 2000 PROGRAM 

IRRADIATION PROCESSES 

Uranium Oxidation and Fission Product Volat i l izat ion Studies 

Rear face single fuel-element "burning" incidents were simul.ated using unirradiated 
4" so l id  and 8" I&E aluminum-clad elements, Induction heating was substi tuted f o r  
the f i ss ion  product decay heat which would be generated within a discharged element 
which might be intercepted and exposed t o  a i r  on the rear face of a reactor ,  
tests.were conducted i n  an air  atmosphere w i t h  inductive heating rates varying from 
80 - 680 C/min. 
due t o  variations i n  the in tegr i ty  of a uranium-aluminn a l loy  coating formed a t  the 
surface. 
even a t  temperatures above the uranium melting point. 
rapid and extensive oxidation resulted,  
on the heating rate, cladding defects and length of the heating period. 
temperatures a t ta ined in the tests ranged f ro=  1085 C fo r  an unoxidized specimen, t o  
an estimated 1700 - 1800 C f o r  a free-flowiog specimen that exhibited a rapid exp- 
thermic reaction o 

Six 

Each test  resulted in: d i f fe ren t  oxidation and melting character is t ics  

Essentially no uranium w a s  oxidized when the a l loy  coating was contirzuoue-- 
When the coating w a s  diarupted 

The in tegr i ty  of the coating was deperdent 
Uranium 

These tests indicate that a single fue l  element which f a i l e d  t o  drop c lear  into the 
storage basin during discharge could reach temperatures exceedfng the melting point 
but would not necessarily oxidize extensively* Fission product release could vary 
from a very low t o  a very high plercent of the f i ss ion  product inventory, dependkg 
upon :he in tegr i ty  of the Jacket-urarium a l l o y  sheath formedo 

Acalykieal result 
i r radiated to  1s' - l&5 nvt indicated tfiat 30 percent and 40 percent of the 1-13 
released a t  oxidatior temperatures of 1200 and 1300 C ,  respectively, were retained on 
a Millipore f i l t e r  downstream of the oxidation tube. Ac e lec t ros ta t lc  precipi ta tor  
cclleczed 10 percect of the 1-13 passing through the f i l t e r ,  The Millipore f i l t e r  
was s l igh t ly  more effective i n  re ta ining Zr-95 ( 5 5  percezt removal). Tests such as 
these const i tute  the preliminary work leading t o  a be t te r  understandirg of the 
~hysical nature of  cer ta in  radionuclides and their  possible modes of transport  t c  
the ervirons when released from overhzated fue ls .  

from two f i ss ion  produet release tests using small specinens 

NFR Effluents 

Soi l  c 0 1 m  experizents were conducted t o  dztermice the i l t i l f t y  of ground dfsckarge 
f o r  disposal of phosphoric acid decontadnaticn aoiuticc, proposed f o r  IYPR. 
tke waste solution was i n i t i a l l y  neutralized wi th  caustic the soil removed mor% t h a s  
90 percent cif the radionuclides of zinc, iron, etroctlurn,  cerium, chromiun, arzc? 
cesium, Similar experimnts wi th  i a i t l a l l y  wxect rdPzed  phcsphortc acid waste 
resulted i n  much poorer retentLon of these radioisct>ops ay the s o i l .  I so topes  of  
ruthenium, zirconlum, sad cobalt were poorly reaoved 5; s o i l  ic all experiments, 
Radiosilver was the o c l y  isotope removed by s o i l  IZIOPE: e f S > i e n t l y  frors acid thac 
neutralized waste sclutions.  

Whet 
. 

.* 



It might 3e possible t o  release the phosphoric aciZ waste $0 a c r i j  a t  a judxious iy  
chosen location without an initial scavenging treatimnt, deFendiEg OLI the s o i l  t o  
provide necessary decontamination. 
of neutralizing the waste before -ground disposal. The disposal of  the en t i re  slurry 
from a scavenging operation to  a c r i b  would be preferred t o  d i r ec t  release of +,he 
supernatant solution to the r iver .  

The research results indicate the advisa2i l i ty  

Wells 69-69-45 and 699-67-51, a m i l e  to a mile arid a half north of male Mcuntain 
were completed a t  depths of 300 and 250 feet, resFectively- Altitudes of the w e l l  
co l l a r s  are being carefully determined so that accurate representation of the vater 
table configuration w i l l  be possible. 
ground water altitudes in a location which m y  prove suitable f o r  IQPR effluent 
ground disposal. 

These wells were d r i l l e d  to  bef ter  define 

Reactor Effluent Treatment 

The a i l o t  scale reactor effluens alumimxn bed decoct-nation i a c i l i q r  was operated 
a t  reduced flow because of increasing pressure drop across the f i rs t  f e w  fee+- of' the 
3ed. The increase In resistance is  due i n  large measure t o  debris se t t l ed  OUT it 
the 107-D basin which enters  the ~ i l o t  f a c i l i t y  feo& line from the 3o+tam cf ?he 
5asin. Material reductions in pressure drop wodd l i k e l y  5e real izsd if reacTcr 
e f f luent  could be drawn di rec t ly  from tho basin inlet  ra ther  thac f r c z  *ke ttisx c r L b  
drain 

Aoalpical  results made available fo r  two recent mocths of operation p e m t t e d  tke 
decontamination efficiency of the aluminum bed to  ke more f i r m l y  established tkas  
previously* as detemic9.d m t m  
easuremeats vas as foEows: 

Over the two mnfhs the average percent removal 

AS-76 - 53% 
P-32 - 47 
B-56 - il 
cu-6L - 68 
Zn-65 - 62 
np-239 - 19 
cr-51 - 8 

The adsorptior of t race  concentrations of As-76 from taF hater a t  8 G  -2 -2:; a ?ea of 
f.reShl7 c-rushed olivine,  (Mg, Fe)2 S i o ~ ,  was s',udi$C! ir a flow s:rsten yrcvLai.l&3 a 
reslderce ti!ne of 2.93 min. 
voiunes f o r  adsor3inq arsenic mder these @ondlticrsu The sclu%lon LSZ: In ~ k s s ?  
eirper*eczs a l s o  contained k-65 10 t r a c t  ccncer:raTicnsu 
from aclution cy cl ivioe acre efficlert;; thac %-as %e arser ic ,  roachxg o l l l y  13 
percent breakthrough wnen the Sreekthroqk cf a z s c x c  was corpleTe* The d n e r a l  
Secame ccated with a reddish-brown fe r r i c  hy3ro.lc:ce filz 5:r~zg 2 2  s x g e r i n ~ c ~ ~  vk ic4  
probatsly plays .an important part in the adsorpticr 

The mineral w a s  fo.;rrd t c  5ave a capac i ty  of 55: :e5 

The zinc vas rsmvCT-d 

Water Troatmert Processes 

Several water treatmect mcdificatlons verb tes:c& OL a laxra-ror-:-scalr p lan t -  
PhcsFliate removal tb-ougk the use of comb2aed f e r r i c  h;.dzcxiie -m.~ sarese dlOXlde 
f loc was fcund TO 3e cornsarable to the rzsuizs previcusly f c i x i  fcr arsel;a+e rencvalJ 



Separan f i l t e r  a i d  is  useful i n  t h i s  process. 
was 96 percent if 20 ppb Separan were used and 86 percent if 10 ppb were used. 
Substitution of mgancus  ion for  the ferrous ion as redactant of the W O h  gave 
a manganese dioxide precipitate w i t h  very l i t t l e  a b i l i t y  t o  remove phosphate. The 
efficiency of aluminum n i t r a t e  as a flocculating agent f o r  removing phosphate f roa  
high turb id i ty  water was tested. 
with the same agent i n  low turb id i ty  water. 

Reactor Film Studies 

Studies are i n  progress on the  adsorption of t race  ions from near-boiling water onto 
aluminum surfaces containing corrosion oxide formed while i n  contact with wafer of 
various salt  contents. The amount of a trace ion adsorbed by a column should be a 
direct  indication of the amount of radioisotope formation which would occur under 
simflar conditions in a reactor provided a steady state f i l m  ex is t s .  
a ry  findings are: aluminum surfaces exposed t o  d i s t i l l e d  water have a higher aff1nit.y 
f o r  zinc, sulfate, arsenate and phosphate ions than surfaces exposed t o  tap  water; 
addition of 50 ppm magnesium reduces the adsorption of aniocs; carbonate and su l fa te  
reduce the adsorption and increase the desorptioa rates of anions, but increase The 
uptake of zinc, 

The phosphate removal efficiency 

Phosphate removal w a s  equal t o  o r  greater  than 

Some prelimin- 

SEPARATION PROCESSES 

Diluent Studies 

A new high t.emperature ("Apiezon" coated diatomaceous ear th)  colum f o r  the vapor 
phase chromatograph has been very useful i n  characterizing hydrocarbon diluents with 
respect t o  the number and r e l a t ive  quantity of +heir componects. 
characterization of these di luents  is  the highly specif ic  precipita5ion of normal 
paraffins w i t h  urea. 
has been developed concerning several kerosene t p  d ihen t s : ,  

A fur ther  aid t o  

Through the  use of these prccedures t,he following informatfen 

1. 

2. 

3.  

Shel l  E-2342 contains over 36 d i s t i n c t  coqolzents0 
percent normal paraffins. 

It contaim k s s  than 50 

Shel l  Code 82 i s  quite similar t o  Shel l  E-23h2 51;t cont.ains re la t ive ly  more 
normal paraffins. The inference is  tka t  Shel l  E-23L2 m y  have been cfienucally 
t rea ted  t o  remove branched chain and cyclic species. 

S o l t r o l  170 consis ts  of fewer components %hac ~ - 2 3 b 2  but contains a l zcs t  no 
n o m 1  paraff ins ,  It i s ,  by test, kowever, cocsidered t o  be a superior s o l -  
ves? t,o The Shel l  product. The ioference i s  That Sranched species Fer se  
may TO: be hamful,  %ut t h a t  perhaps a s m a l l  f rac t ion  of a par+icu&r corn- 
ponect is  responsible f o r  poor performarzcr!. 

~ m s c o  125-9ow di luec t  consists of on iy  a>out f:ve niajor compnerts (about 
nine a re  detectable) and is very low ic ~ o ~ m a l  paraffin content. 

Amsco D-95E-l contaiced Ferkaps 20 to 50 percent of aromatics, and was 
s l m i h r  zo Penola 100. 

Boy01 D and Ultracine were similar fo the Shel l  products @ut were icter- 
mediate i n  n - p a r a f f i n  content. 



7.  Degradation of E-2342 with boiling 4M HMO? cznzainiog added r i t r l t e  f o r  
three hours followed by washing wi%h 20 $=cent HaCE acd reaGct;cc 5 ; ~  zizc 
yielded asproduct of almost ident ical  c o q c s i t l o n  as the s t a r t i ng  material. 
With more aggressive degradation (acout 25 FerceaC, des?.royed) zk? CCE- 
straight chain portion w a s  removed i n  greazer amount, rosultrcg i n  a product 
re la t ive ly  r icher  in a-paraffins. 

Observation Wells 

Radiocontaminants present in low concentrations in %? ground water f ive  d e s  south- 
east of 200 E a s t  Area have migrated further southeastward t o  aFpear ir: well 299-20-20 
which is  6 3  miles from 200 E a s t  Area. 
tained concentrations of b ta emitters j u s t  s l i gh t ly  grearer %ban ',he rou+,ice 
detection l i m l t  of 8 x 
over a re la t ive ly  long period (E. 2.5 years) ccmpared to  the 1 . 5  t o  2 years taken 
to  migrate the first f ive  miles. 
log ica l  and geological conditions in tt? area of c o m e m .  Isctopic analysis shcvs 
t ha t  Ru-106 - Rh-106 are the 00 radfonuclices ir the ground water i n  this roglcL, 

The last  three samples from tkis w e l l  coc- 

The addIt1ona.l l . 5  n i l e 6  of lcovement cccu red  uc B/cc. 

The reduced ~ V C I L ~ E ' J  rate is i n  accord wi th  hydro- 

The decayed animal material taken from a w e l l  mni tc r inq  the Purejc A-6 steam cczden- 
sate c r i b  was ident i f ied by Biology OperatLon as the remains of a cc7ror;taL ra-k3ito 
Considering .the volume of water i n  the w e l l  ard t-flical Sr-90 5@Cy Surdecs 04 r355its 
near  200 E a s t  k e a ,  tke decayed animal can account f o r  the low Sr-90 corsentruclcc, 
about 1 x 10'7 uc/cc, recently detected i n  samples frcn the w e l l ,  
from a d i lu t ion  test i n  progress indicate +,h2 water in the w e l l  is stagnacz which 
lends support t o  the conclusion that the an- w6s tke s o u c e  of tk2 Sr-90. 

In i z i a i  risults 

Waste Tank Leak  Investiaations 

Rucs were completed in the applicatior. of a c q u t z r  prograx to  the -solu?iGc cf 8 

three-dfmensioral =saturated flow mod&, w L 3 i  ar. inmediate objactive of evalEaxr.g 
the behavior of wastes leaking fro= underground stcrage tacks. The proqrarr resillts 
are expected t o  assisr with the evaluation cf possi5.* leak raoni'Icricg svs:e= f o r  
boil ing waste tanks. 
leaks to be detected In simple ve r t i ca l  w e l i s  adjaeot ,O f e e t )  TO che t d s  bsfor?  
the waste reackes the w a t e r  table.  !Ee a & E n G c L  coqLta t iors  WILL 2 e - W ~  c o q a r i -  
son of the amount of l l qu id  that may 3e l c s t  before detect ios  wick v5rr;cal z c c z T c r x g  
w e l l s ,  ana with iatsral mni to r ing  tuboe exterdicq I=se%r the tack f ro= a caLsscc. 
The calculatioEs are  k2T-t conservative by u t l l i z k g  J C : ~  parar=%ters f3r 1'3~ zm-: 
porous of th5 m o r d  sci l  sarcplas c?c. w k c k  approFrratr z=asl.r3rceL*:s va-5 m i c .  ar.i 
b:~ ass&% the II laterlaL 5s028tk +,52 tmk zo 5e hr,rcgrr,?cuc. 

Current knowleae assues tka: lateral spread will p e n t  



Eli-68712 

A bed of pebole phcsphate was cycled three %mes C,firou& a loading, elu+,ing, and 
recharging cycle i n  laboratory e x p e r ~ e n + , s  vl+,h D-2 s u p  w a s t e .  The capacitjr of 
the 5ed t o  10 percent plutocium breakthrough ilzcreased wi th  each cycle, being 210 
bed volumes for  the first, 425 bed volumes fo r  the second, aLd 600 bed vclumes f o r  
the th i rd .  
plutonium. 
second and th i rd  loading cycles and as a result e lut ion recovered only a b u t  10 per- 
cent of the plutonium on the bed. Elution w a s  p e r f o m d  w i % h  f i ve  5ed volumes of  
1 M sodium carbonate solution. The mineral w a s  then recharged with f ive  5ed volumes 
of-0.2 - M trisodium phosphate solution. 

Similar experiments were performed with Canadiac apa t i t e  mineral which has the same 
composition but a differect  c rys ta l  s t ructure .  
much lower plutonium capacity than the Flor4da pebble phosphate with no improvemert 
ic  elut ion performance. 
mineral may be dissolved i n  f ive  bed volumes of 6 M - c i t r i c  acid wi th  the exception 
of about 2.5 percent insoluble s i l i c a .  

Prompt e lut ion after the first cycle recovered 95 percent of the 
The bed was permitted t o  stand f o r  twc days before e h t i o n  after the 

This d n e r a l  w a s  found t o  have a 

For complete recovery of plutonim, the pebble phosphate 

Zirflex Decladding of NPR Eiements 

The Zirflcx dissolution of oxidized Zircaloy cladding from tube-in-tube type urar;ium 
fue l  elements was investigated i n  two p i l o t  ucit tests. 
blanketing o r  poor diffusion i n  the annuli w a s  spec i f ica l ly  studied 5y placing the 
fue l  eleaents i n  a horizontal position. 
ing dimasions were used i n  the tests: Outer tube - l0825 in. O.D.,  1.b60 in. I . D . ,  
22 m i l  clad, 200 mil end plugs, and 1 4  in .  leEgth; Inner tube - l.Okg i n ,  O.D., 
Oak% in.  foD., 22 m i l  clad, 200 mil end plugs, acC 1 4  ir,. length. 

The possikdlity cf gas 

Prototypical fue l  elements with the follow- 

I n i t i a l  dissolvent concentrations f o r  30th runs were 5.5 Ea NH4F - 0.5 M NHhNO3 acd 
the F/Zr mole charge r a t io s  f o r  the two runs were f ron  6,a tc 7.0, a~1d-6~7 t o  7 0 7 ,  
respectively; the uncertainty is due t o  d i f f i cu i ty  in  c l a t d h g  weight est,imtiolz. 
Constant boil up rates of 0.61 acd 0.82 g mol/nain/ft2 were r s i s ta ined  fn tks f i r s t  
and second runs, respectively. Condensate was removed t o  a separan? receiver arcl 
replaced by continuous water addition. 

The f irst  m w a s  stopped after 2.8 hours t o  observe the i n i t i a i  d i s s o l x t l c ~  pattern.  
Preferential at tack on areas of maximum abrasion and rmdcm attack cc mdis tur ted  
surfaces were noted. Apprcxfmately 60 percent cr" the claadznq had 5eec ramved, 
the second TUT. greater than 90 percent cf the c l addhg  was reEoved in 6.5 hcurs; 
t h a t  reminirag was i n  a randoIc distribution., 
e f f ec t s  were apparent. 
studies or, fue ls  of d i f f e r m t  geometq. 

Photochemical h'oduction of Wranild IV) 

IB 

Ro gas %\larketir,q or a:',verse dLff1Aszcrz 
Dissolution occurred e s s fz t i a i ly  as predict~d frcn; e a r l i e r  

Some fur ther  studies have been =&e on the ~2'cilucttPcx: cf urasiuqIV) LC oi t rat .e 
solution by i r rad iaf ioc  of LTH-formaldehyde s o h t i m s  wfrh u i t r av io i e t  l ight .  An 
u l t r av io l e t  lamp (m UA-11) made especially fo r  use :XI ckmica l  FXCZSS iadustr ies  
w a s  used ir: these s+,udies, 
It operates a t  about 1 . 5  kilowatts elecCJricsi Irp".. 
one such l m p  is capable of producing a b a t  15 Foluzds cf ~ J . E A C ~ ~ U ~ ? ( I V  I per 2a:f u 2 e r  
op t f am usage of the radiatioc.  

Tke lamp is  abcu+, 5wc f e e t  ioLg acd oce i s c h  in d i a e t e r .  
PIXh2T2ria-q A a T a  Insicate  that  

. -  
b .  
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Continuous Dissolver - Reclamation Faci l i fg  

The cold p i lo t  plant Recuplex dissolver terminal report is being issued =der the 
t i t l e  "Continuous Slag and Crucible Dissolver," EM-68630" 

Purex C Column Water Studies 

A series of runs using the experimental C column were carried out in 89 attempt to  
establish a relationship between the performance of +,be tee t  facility ard $ 2 ~  scizrce 
of the water used for  the 1CX stream. 
pulsirrg frequency under a fixed set of conditions until a reproduciXz degree of 
ins tab i l i ty  was observed. 
water passed through the Purex cation demineralizer and water passed s,krougk 30th 
the Purex cation and anion demineralizers were %sed as e x t r a c t a t  i o  the t e s t s .  

The tests were conducted ky varyicg ?fie 

Building 3 U  steam condensate water, Purex sar i tary water, 

The following ins tab i l i ty  thresholds were observed ucdor the test cordit icrs:  (RES 
were carried out chronologically i n  tbe order l i s ted ,  1 

Source 1CX Water 

321 Steam Condensate 

Demineralized Water 

321 Steam Condensate 

321  Steam Condensate 

Purex Sanifarj  Waxer 

Dedneraiized Water 

Demineralized Water 

I)emmeralized Water 

Instabi l i ty  
Threshold 

Cycles/Min 

76 

42 

67 

7 2  

63 

52 

6 l  

Mixture from both dedcera l izers .  

R u n  subsequect TO use of  above Prrex ---atere 

RUE suheqwezt t c  car5orat.e-acrd C;l.czk cf 
CClEmII  0 

--- 



A synergistic effecf on melt f o m t i o n  was fomZ t~ exist %tween i ron  and aluminum. 
A s i m l a t e d  waste s o k t f o n  w i t h  a 60dim t o  *tal ioc {i roa  plus d . d n u n i )  r a t i o  of 
7.5 and a sulfate t,cr salt  n i t r a t e  r a t i o  of 1.L yielded a c L c f n e  that  f o m d  a f l u i d  
melto 
chromium, partial nel t ing occurred, 
f o r  the generation of internal  pressure; nmely,  p a r t i a l  melting and the s d f a t e  con- 
cenfratioc in excess of the stoichiometric sodium equivalent, 
internal pressures during the calcination s teg w a s  evicfert i n  all three runs. 

However, for  three runs i n  which tke zeW ion w a s  o d j r  4rm, alumicm o r  
These la t te r  runs had the conditiom rrecessary 

The generation of 

Storage Studies 

Studies of the temperature effects  of radiokj t ic  heat generation in calcined high- 
l eve l  wastes are continuing. 

!Che temperature dis t r ibut ions in a proposed annular storage vessel have been estimated 
f o r  the case of air cooling by natural  convection only and f o r  the case of a i r  cool- 
ing by natural  convection combined with radiation coolingo 
the s i tua t ion  of annuli standing i n  close mutual proximityo 
approximates the s i tua t ion  where a vessel "sees" o ~ l y  cool surfaces, e.q., cacyon 
w a l l s ,  during t r a n s i t  t o  a storage vault .  
radii  of ll and 24 inches, 0.25 ilzch thick stainless steel w a l l s ,  m d  cortaicing a 
sol id  which has a thermal conducti-sfty of Oo6 Btu/sq,f t . /hro[F/f to)  and is generating 
2940 Btu/cu.ft./hr., the maximum temperazure is  1700 F wkec heat dissiFatScn is  
.',hrouqh natural  convection from both bounding surfaces t o  a i r  a t  80 F. 
temperatures a t  the central  cooling chancel and the ou-zer surface are, respectively, 
1050 F and 915 F. Within a l i k e  vessel  the maximum tenperazure i s  1460 F when heat 
dissipatior, is accomplished by natural  convection to  80 F a i r  in the central  flow 
channel. and by coabined natural  convectioc and radiation t o  80 F a i r  and 80 F black 
body equivalent surfaces from the outer sur?ace. 
cooling channel is 955 F and tha t  of the olizer surface is c d y  55C F o  

Undernromd Waste Sludge SamDler 

The f i r s t  case approximates 
The second case 

Within an annular vessel having containment 

!The w a l l  

The wall temperatcre 87 t k e  central  

c 

DevelopIcent acd design on the  waste s l ~ a g e  sampler and haodlizg cask has 5eerz com- 
pleted,  
sludge core .  Initial. use i s  proposed f o r  the F ~ P X  *ack 2L1-A-lO?.  Tests w i t h  8 

t o o l  steel  knife edge noze cone have shorn t h a t  10,000 pcunls f c r c e  is s~*l ' i@iez .~  
t o  pece2rate p las te r  of par i s  and a s W a t e d  Re2cx Fiaste slJdgeG A forcs  of 3 , 0 0 0  
pounds i.zhe maarirm force allowable f o r  the S ~ F ~ S  tu5e) cscse6 %.E coze c m e  +c 
penetrate ap2roxhatelj j  3/16-inch i n t o  zdld ateei  Fiate-  Wi?% a rounded cegc ccze 
cote the penerratLon i r t o  steel w a s  reduced t o  lese  tkaz 1 /15 -~rch  W:T~ 2c a p p e c i -  
able change in presswe required t o  snter  tke EinuZared sludge. 

me sampler is  designed to w i t h d r a w  a 1/2-in,eh diamt;er, 36-inc;tl Long 

s t r o n t i m - ~ o  Progran: 

Laboratory Solvent Ex+,raction Studies - One l l t e r  of Pcrcx PI&&+ "crE2e cut'' sclution. 
was Srough: i z to  the 222-S Building cuXele f c r  use ic rc ini- inx=r-set t~cr  r-ms 
t s s t i n g  f'i,~~shee';s f o r  solvent e x t r a c t i o c  r9covcqr of  s t ~ o n ~ i u x ,  ?he seLu+iicfr as 
received, w&s at  pH l02 and ccntained a s&l amcunt c f  finely C v i l s d  white SoiFd.. 
Acidificatioc tc 1.i7 - M EN03 and digestion a t  60-70 C fop th ree  hours d i d  no-: d i s -  
solve t h i s  sol id .  - 

.r 



T2e crude CUT solution, after being Sut%ea to  feed coqos i t ion ,  was used ir a miof- 
mixer-settler ra simulating 1A colmn C O I l d f f i G E S  i n  Slmf Flowsheet !lo. 2 J  
extraction acd five scrub stages were used ir $his runa 
was diluted with an equal volume of non-radicactrve IAP pregartc l a  another ni2i- 
mixer-settler. 
the second column (XB) of Flcwsheet No. 2. 

Seven 
Procuct f r o n  t ; h s  -nn IIAP) 

me diluted material w a s  then used as Zeed i n  a a z i  run simulating 
Five mini stages were used in t h i s  run. 

Analfiical da+a so far obtained fo r  these runs show considerable scatzer.  
estimates which can be made a t  present place G v e r U  strontium recovery a t  about 87 
percent; about 10 percent wa8 l o s t  in the first column and 2-3 percent i n  the second. 
Gamma-scan data obtained to define aecontaminrrticn perforaaace are l m t e d  in sensi- 
t i v i t y  due to  +We high background from stroct i=.  
column was less than two. 
using the same flowsheet. 
gamma scan in the U P o  

Gamma scans of the second column product (IBP) shoved 20 peaks fo r  gamm emitters. 
A cerium decontaminatior! factor  of about niae vas es';lmated from gamm scan data oc 
IBF a&d I9w. 
s i c i a tu re  pulse column rucs a t  t racer  leve i  acd under Flowskeet Ilc. 2 conditions. 

B e s t  

Ceri.Jn: decor?taminatzorz ic ',he IA 
About six was obtaiced i n  a provious rm a t  trace lzve l  
Zirconium-niobiu3. and ruthenium vere not defemed by 

This estimate agrees w i t h  the c e r i u  decontadnatioc cbtalaed i n  

Hydraulic performance of the mini-misrer-settler bas excellen2 awing these -runs. 
There w a s  no tendency t o w a r d  flooding ir ; r  e i ther  the I A  o r  I3 run. 
present caused no diff icul ty , . they followed %ke aqueous stream t o  tbe U waste. 
The composition of these solids has not been determized. 
carry a significant part of the stror;&iun. Some precipitation of Pthyleze &armre 
te t raacetfc  acid occurred in the IA waste because of tbe re lat ively low pEi 1.3.5) 
of  this stream. Batch contact studies a t  t racer  leve l  icdicato that tk  cel-iuIx; iE 
feed prepared frcm the c n d e  cut solutioc is in  the sauie o x i d a t L c ~  sta5e ,ILZ), as 
t racer  cerium used i n  pr ior  labora tor j  studies. 

E e  f ine  sclids 

!Rey apparently did cot  

Further runs anticipated for the immediate P ~ t u r s  w i l l  ke I A  coltlrcc m s  BY 10-20 
percect full activivj l eve l ,  
One such run 'has been made 5ut analjrtfcal .iat,a a re  LC: yet avallabie.  
l i t e r  of c n 2 e  cut solution has been bought  i n t o  the cu-hciz. This zaTeriC is 
very similar In appearance M +,he f i r s t  l i t e r  al thc iqh 'he pE is eorzzwfas higher 

These w i l l  bo amed a t  kprovlng c e 5 z  decoctadnation, 
A secord 

( 2 . 5 ) .  



progress t o  a i d  i n  selection of an effective wash solEIior; f o r  improving -,eri.an 
decontamination. 
ients,  c i t r i c  acid and c i t r i c  acid-EDTA sclutioss show promiseo 
close pH control w i i l  be required fo r  effective cerium removal without Pxcessfve 
loss of strontium. 

On the basis cf re la t ive  s t r o r t i m  and cerium distribukion aoe f f i e -  
The data io2icate 

Strontium Peroxide Intermediate - Fi l t r a t ion  studies on SrOg as an intermediate t o  
SrO continued. 
excessively f ine  grain S r 0 2  w a s  precipi ta ted from feeds containing scdium and 
calcium i n  the r a t io s  expected i n  Hot Semiworks strontium product solution. 
are continuing. 

Strontium Carbonate F i l t e r  Cask - Design Vas completed on a filll scale filt .er sfm- 
l a t i n g  the strontium carbonate f i l t e r  t o  be employed f o r  Hot Selriworks product. 
completed uni t  w i l l  be available f o r  t e s t ing  a t  Hot Semiworks i n  Apri lo  

Contrary to  ear ly  results w i t h  pure strontium n i t r a t e  solutions, 

Studies 

The 

Solid Strontium Product - The following procedures have Seen investigacxd as means 
fo r  preparing strontium t i tanate:  

1. 

2. 

Calcination of SrO-Ti02 mixtures (200 t o  1000 C 

Simultaneous precipi ta t ion of peroxides of titanium and strontium fcllowed 
by calcinatfon., 

3. Simultaneous precipi ta t ion of  strontium and titanium from so lu t foo  by inzreas- 
ing the pH and adding carbonate followed by :aleination a t  1200 @. 

4. Calcination of mixtures of t i t a n i c  acid m2 st rcnt iun peroxide or.cxi.de. 

Methods (1) and (2 )  have not been successful. Methods ;3) and (4) show promise; 
diffract ion pat tern data are not ye t  available OR the prosucts. 

Hot C e l l  Operation - O r  completion of the seem2 s",ontim pur'fization rm l a t e  las t  
molzth, failure of several  equipment items necessitated shutdowri fo r  repairs .  Thus, 
leaks had developed in the rubber-impregmted asbestos gaskets a t  the  bottom of' t he  
ion  excshaoge ~olumns9 the in-cel l  Lapp pump had fai1e9, a D u m 0  valve ic the feet? l i n e  
had developed a leak, axxi several  Hoke needie uaives had Seen dm.agea. 
equipmnt flushing and c e l l  washdown reduced the r sd ia t ioc  leve ls  t o  tolerabie values 
and pe-tted entrj. f o r  conzact mairztenanee, w l t k  rer;sorakle workicg times. 
colurrms and purop have been re-gasketed with lirzear poi;,re'Ik-flc-oe (whit 5 stzeuld prcac 
muel; more r e s i s t ac t  both tc radiat ion and to ehezi-al  a t t azk ' l ,  c f ' f sd i ag  valves have 
Seen replaced o r  repaired, and piping changes b v e  5eea m& t c  n i s f e z s  -211. wG; 
penetrations and e l b i n a t e  the danger of s o l u t i c r  2a2k-L-F tc +,he ou5ssPde. brlo%?':~e- 
t ions were comFiete a t  month's end w i 5 h  a PUI: si.hs&il?d fcr ear iy !$!ar~S~ 

Tkie vieks cf' 

The 

Ion Exchange Capacity ard FPed Preparation Studies - The c s p x i t y  2xhlSft~:2! 3: tSe 
hot c e l l  equipment i n  the two fu l l - l eve l  p u r t f k a t i o n  r u s  w i t h  &rex atror,*rim - 
Concentrate w a s  disappointly low, as compared t o  the  xL.2 tracer-Level akakedok-c. 
m s .  
of SIxontZura per l i t e r  of resin. 
laboratory and in 
deterrdne the cause and cure of t h i s  cordit ion.  
was due t o  +he high eoneentratfor of amociusn an3 s0iii.a i c s a  Ir. tke : ~ l . u x  feed. 

Sreakt-bough was obtainod i n  both cases after l o a 2 x g  oL;y atcLt tSree gram 
Experizenrs were azzorlrrg2.y c & r z ~ ~ 3  c?1T 2 the 

co lums iostal;ed ?or t h l ?  purpos~ IC ??e hc': c e l l  c o q l e x  50 
r1; Y ~ E  fmx2 tha t  rk.t low :apac:ty 

http://or.cxi.de
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The sodium (9 g / l )  was present in the as-received corxcntrate scd the amoniun i m  
came from the W n i a  which was added t o  ceutrs l ize  the aci2 reqcired TO iissoLve 
the sol ids  presellt in the crude. 
the observed capacity of 3 g S r / l e  
pmzortionate increase in capacityo 
g / l  and four-fold di lut ion t o  11.7 g/l. 
scale i o r  exckange equipment was much more complsx, and ccz yet eily uderstood. 
The so l ids  apparently contain components i n  a d 2 t l o c  tc f e r r i c  hydroxide, aLd these 
a f fec t  the dissolution and stability of the feed. 
by addition of n i t r i c  acid and EEm (followed by adjustment t o  pH L w2th ammnia), 
although sta3le under these conditions, re-precipl=ated on ncdest d i lx t lor .  
believed, horsever, that an empirical recize has h e c  found which will assure a c lear  
feed and a reduced m n i a  concentration f o r  tk? zext rut. 

of and ammonia, l i t t l e  o r  no nizr iz  acid, and co d i l u t i o n o  A 2olumn ru~z with 
t h i s  feed went very well, 5ut analyticai  data arp cot  ;re+, avaiLa5le. 
each batch of Purex concentrate must be considered as a separate 2,rojlern ac3 feed 
&up acd lcading procedures piloted on a small seals pr ic r  TO $ 2 - s c a l e  operaticc, 

U b o r a t o q  m s  w i t f ;  sT-fhsL2 feel. duplica-ed 
It was fcucd tkat s k p h  iilstic.r gave a 2 c c s t  
Two-fold dLu t ioc  bcraassd  tke l c a d k q  %c 6.L 

Behavior of acTaal 2orcentrate in ssali 

T!xu, a feed S r o m t  inyo solution 

It is 

%is involves addition 

It appears 

Hot Cel i  Aaalytizsl Support - Analysis of t k e  pooled produ-), frc= Rurs I SLP 2 >as 
Seen comleted; except f o r  uncerts i r ty  ir the b a r i u ~  vales; w h e r ?  v i i e ly  var:rizg 

Purit-j of Runs 1 acd 2 Comkired Prcducs 

Component Product. Sp.2  ifl-zarl',cr 

Sr-90 Coozent 36.9 - 47.2 P e r z e c e  35.5 Ptrzent ?J Weigh+, 'Mic. 

Ce-14L Content <o. 03 curies/gran: Sr-90 G , i _ E  Z / S  Sr-90 

C s -137 Coztent <o e 03 curies/gram Sr - 9 ~  

RU-106 Coa-znf ~0.03 curies/gram Sr-9O 

* Reflects range of reForteC k a r i m  r a l . ~ e e ,  

I 2 2 9 8 5 ' 1  



both mss spectrometric and radiochemical e thoCe,  it was con@l.ided +,hay the valces 
obtained by ALO are correct.  
exchanged i n  an attempt 50 f ind the source of the  Purex d i f f i c d t y .  

Referee sampl;s m d  comting standards are k e i q  

Strontium Shipment oc Cerium-Cask Decalso Inser t  - Most of the work previously 
reported on the absorption of strontium 011 Decalso w a s  ta i lor2d t o  FPoFosed shipment 
of Purex strontium crude ir Oak Ridge SW's (which a c e o m d a t e  over 4CO gallons of 
Decalso). 
Decalso in se r t  fo r  the Cerium F i l t e r  Cask necessitated aiidltional expe rhe r t s  t o  
define a loading procedure. 
a solution simulating the 10 gallons of" combined R u n  1 and 2 product (L05 g Sr/l i n  
2 M - W03 with previously indicated Cu, Ca ,  and R a > .  

Decision t o  ship the purif ied 325-A product i n  a special  1 0  gallon 

Decalso loading and elut ion experinents were run with 

The results showed: 

1. Absorption from acidic  solution i s  not sat isfactory due t o  l o w  capazity, 
i r revers ible  absorption, degradation of the Decalso, acd cort&riatfos cf 
eluted strontium with dissolved Decalso. 

2. Neutralization and d i lu t ion  gave the best results. Nautralizatico w i t h  
caustic followed by four-to-ten-fold di lut ion w i l l .  reci~ce fhe loaafrzg losses 
t o  lese  than one percent. 
as much as f ive  or  s i x  percent. 

Water washing w i l l  r e s d t  i n  an additional Less of 

3. Caustic neutralization gave better abscrptiol; and higher capacity than did 
ammonia. 
somewhat more d i f f i c u l t  w i t h  caustic.  

Four coiumn volumes of 4 M IfH4N0 elutes  most of the absorbed stroctfuro. 
Frat t ion of the i n i t i a l  s T r o n t i d  readi ly  rec0verabi.e at, the destination 
(allowing f o r  loading, washing, w d  eluticr: losses) w i l l  raoge from 70 t o  
95 percent. 

However, achieving the desire2 neukral or  s l i g k t l y  aeldfc FH is 

4. \ 

Multi-Fission Pro&wt Recovery Flowsheet 

A study flowsheet fo r  the recovery in Hot Selniworks of strontium, c s i u m  and prome- 
thium - rare  ear th  f ract ions from Purex 1W (foliowicg the iu-?rent lea2 sulfate 
scavenging s tep)  w a s  issued. 
would have the following features: 

The presently preferred mdi f  icatior? of t h i s  flowsheet 

1. 

20 

3. 

5 .  

l 2 2 C ; 8 5 2  

The 1 W W  c n d e  is  neutralized t o  pH 3.5 t o  512 a Suffered sys-cem with HEDTA 
present t o  complex iron and lead. 

S t root im,  calcium and rare eartts are extrac:.ed w r ~ t  0.4 M 32F,iiFA I@ thr 
lA column. 

- 

The ex t rac t  phase ec te rs  the midpoint of a 1B c o l m  -;here the strol;+,iuxc i s  
ssripped a t  a ccntroiled pE wQth c i t r i c  a c x ,  AL orqacic scru-2 s t ream 
prevents the s t r ipping of C a  and rare  ecctks,  

The rare ear ths  are stripped i n  a lC z o l u x  w i t h  1 W &nO,. 
yttrium DF may %e accomplished a t  tbis p o i c t J  

Eiopefdl-f scze - - 

The ra re  earths from the i@ co1um.n 8re oxidizPd wirk Kh04 t o  produce the 
highly extractable cerium(IV) This should be very effect ively extracted 
i n  the 29 column, using 1 to 2 M HmO, t o  prFvelzt extraction of the other 
rare ear+,hs 
and a2.i of tke rare ear ths  but cerilur! Cane p&aibl;r yttrium) 

The aqueous waste-contgice eq$n$iaLly Gcly calcium, mcgacese 



6. The cerium is removed from the sclvent iI; xke 2!3 column by strqqacq vith 
1 - M m3 containing %02 ( o r  kydroxylarmae sulfeze). 

L2ni ted  demonstration of the above flowsheer i r Z - a t e d  +Aat 90 pereccct of  *he zerium 
could be exzracted from an EDTA-complexed fee$ a3 pE's frcm 3.1 t o  3.5 a&< that the 
e e r a c t e d  cerium could be quaatitative1;r s t r i p p a  w i t h  I M - Q603 at  a ficw rar:io 
(A/Oj  of 0.2. 

Attempts 50 oxidize acd extract  cerium(IV) m e t  wLth nrived succ=ss. 
w i t h  0.007 M C e  and 0.012 M KMnOh in  tbe 1 
cerium extrzcted. 
hydroxylamins su l fa te  ., 

IC she f i rs+,  run 
IiX03 feed, only abcut LC Fern,en+, of' the 

This wa; effect iveiy stripped with 1 M - BMC, coctaicing 0.1 M - 
d 

Virtually the saae performacce w a s  obtained usmg 0.1 
oxidant. 
solvent followed 5y the formatioc of' a highly extractable greer z k r o n i m  s ~ e c l r s .  
L m t e d  iabcratory studies f a i l ed  t o  ident i fy  t h i s  grecc species. .Its . -~o l c r  snd 
proper+,i2s .differ considerably fron the Aromiun(  211 j ard chroPium~U1) speclss 
which co-lmally extract  1zto D2EHPA an2 DEP. 

scdiun; di-,hroinate as  the 
A disadvantage of this oxidact was tk  e n r a c t i o n  of dichromat.? into the 

A th i rd  oxiaact, persulfate ion, w a s  wed very silccessfii2jr ir laboratory S ~ L ~ S S  

to f o m  the extractable cerium(IV) ion but a PACT piart rcn vitZ persClfs?e- 
oxidized feed was ucsu@essful, apparently Be2aue.t of a~ ibpur i?~  in the s - r s t e ~  
vhicb reducEd the c e r l m (  N) t o  cerium( XIi ) C d 1 k  filekrozmze o r  p~-'lp~c~a~e.:e, 
oxidation w i t h  persulfate is  slow and requires sever& Iciruzes digestion at  kigki 
temperature I 

Fission Product Peekagfng - CannisTer Calsinaticz 
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Determination of Cs-137 fo r  Burnup Measuremeots 

The tetraphenylborate (mP) extraction method fo r  :he determination of Cs-137 f o r  
burnup measurements was found t o  be 2-1/2 t h e s  as precise and over twice as econ- 
omfcal as the standard perchlorate method, Replicate analyses of a burnup sample 
gave deviations a t  the 95 percent C.L. of 4 percent and 10 percent f o r  the TBP and 
perchlorate methods, respectivelye The TBP procedure zocsfsted of di lut ing the 
sample al iquot  w i t h  10 ml of water, neutralizing to  the bromcresol purple end- 
point w i t h  sodium hydroxide, extracting cesium into 10 Hll cf 0005 ba sodium t e t r a -  
phenylborate i n  amylacetate, and t ransferr ing 4 ml of the organic Fhase t o  a 10 
ml tube f o r  counting i n  a 3 inch N a I  w e l l  c rys ta l  w 4 t h  the 256-chamel ecergy 
azalyzer. 
under idea t ica l  conditions. 

Cesium-137 disintegration rates were obtained hy counting a Cs-137 stacdard 

EQCIREJIT AND blATEFCGUS 

Continuous Centrifuge 

The six-inch continuous c e n t r i m e  f o r  2 plant w a s  modified on the recommertlatfocs 
of the manufacturer's representative by boring out the baff les  inside the case t o  . 
provide 30 m i l s  diametral  clearance (previously 17 a i l s )  between the ro ta t icg  $owl 
and the case. The machine has subsequently been taken down, reassembled, and oper- 
ated several  times without mechanical d i f f i cu l ty  or bothersome vibration. 
centrifuge has been removed from the one-ton concrete mounting block and murted on 
a vendor-recommended, 840 pound s teel  base, res t ing  on fi5erglas vibration isolators .  
The arrangement i s  en t i r e ly  sat isfactory,  

The 

Process tes t ing  w f t h  a feed slurry of f resh ly  precipitated cerium oxalate (stand-in 
f o r  plutonium oxalate) has been resumed. 
than 50 percent l i qu id  compared t o  35 percent moisture ic previous runs). 
character is t ics  were insensi t ive t o  new feed solutions, careful ly  controlled s t r ike 
conditions, and. reduced speed of  the solids-unloading eocveyor, 

The sol ids  product is very w e t  (greater 
Product 

Microscopic conparison of the feed slurry t o  the sol ids  product showed evfderee of 
mechanical degradation of the c rys ta l s  by the sol ids  conveyor, The feed colztained 
very f e w  par t ic les  s d l e r  than 10 microcs wi5h the maJority la rger  rhaa 20 rxLcror,s. 
IC contrast, par t ic les  i n  the product s 1 u . r ~  were largely i n  the 2 t o  5 micron range. 
Further development w i l l  be directed toward reduct.iot, cf' par t ic le  a t t r i t ion, .  

Pulse Generators 

Operation of m a i r  driven pulse generator a t  the I&,ho Chemic& Prcccseing Plant 
w&s observed. 
verted t o  this  system cf pulsation on a prototype 8asis.  

CPD personnel have proposed tha t  the Re,:qLex E-L eolwat 5e ion-  

Twc 2 6  stainless steel  bellows were received fcr replacersent of Reeqlex  Teflon 
bellowe on The next f 'ailure of the l a t t e ro  Stainless  s t e e l  Sellows of t h i s  C,se 
have beer operated f o r  3 x 107 qci ies ,  without chacqe in spring rate, a t  pressures 
and frequencies i n  excess of those developed in R2cuplex p2se  generators- 

C Column D a t &  FVocessIng 

The la tes t  version of the Data Reduction Code, whi.-.h w i Z a  accomodate tk output 
data from the a3sorptiometer Data Logger, w a s  de-xgged t h i s  zonth. 

*I 

Scm re-aisions 
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were nezsssary in the cock as o r i q l n U J r  wri t tec  kcause  upc-, c o q i l a t l o c  of this 
cow version it vas discovered that the jZK  cry ?;paci;-r of tke E M  7390 had 3eer 
excoetie6 )3y the code. The l i b r a q  subrouzines, r;hieh a re  av&ilaDle ic the FORTRAM- 
X O m R  processinq systzm, are now included w i t h  the X z a q  g r o g r c  desk of the 
Data Reductioc Code, because the time beicg spent 57 zke MCNITOR SYSTOL? In seaxhng 
inagnetic tape for  these routines was amoutmg to appox=-cel-r 1 / 3  of +,ke tot& 
processing ti&e fo r  one m. 

The design of a generalized ccmputer code which w F i l  Te csed tc process the reduced 
d ~ t a  rhat ie punched out by the Data Reduction Coke f o r  The C c o l m  r x s ,  has  hoe^ 
started.  
mathematical =del of the C colum which has beer. arrkred a t  $keoret ical ly0 IL tke 
future  zhis code w i l l  5e referred t o  as the Mcdelinq Ccde. 
data handling by magle2i.c tape i s  anticipated in Z E s  :G&, the E h s r c n i c  Data 
Processing Operation has agreed to  write special  sub-rcutlzes coqa t i ' dz  with 
FORTRAN, which w i l l  a l l o w  computation and magnetic tape qeratiocs tc proceed 
sim.Ctaa.eously. This feature 1s not noneally a-railaclz ir FORTRAN programs. 

From +he reduced data t h i s  code w i l l  generate the c o e f f k l e r k s  of an:; 

S i r 2 5  a great deal of 

C Cclurc Izstruaentation 

Construction of the Absorptiometer Data Logger w a s  c o q l e t e a  th l s  . w r h .  Tke Lcgger 
was dehgged and several s t a t i s t i c a l  TPSTS were run CG the urit t c  d e t e d n e  urac1m 
analysis reproitucibil1t.j with varlous methods of sample hacdliag 

The hi& speed scanning c i rcu i t ry  (o,L see. per jata ~ c i z i )  W ~ L A  w i ~  evelztua;kI 20 
imorporated i n  the C Cclumn D a t a  Scazqizq Programer kas ZeeL zest53 O?;T w:th a 
l abora roq  ~ c k u p  of the Prograrrrner. 
The actu&i Programmer is now proceeding, 
i s  operablz, fbo ffme t o  log  the data aer+,i=Ln-, 50 a s 5 g k  s a ~ p l c  port  2s 'he 
~ o i m  w C l  5e reduced from the presezt  -~a.lue of 12 x z u t e e  t c  apTrox2arel-r I . 5  
drutxs or  lass. 

IrtatCasicr?.  aa3 t e s c r g  cf C k  : l r c a i t r T  xi 
It is ar:iiipa:ed r,f=a: xket tkzls s:;s:eIc 

Anai.ytiz,al Expression f o r  EquLi3rlm Diagram 

1 2 2 9 8 5 5  --a . 
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induced errors  were observed t o  be less than one percent of rmge. !Che output 
signal is licear over the mid-portion of the density range used (1.0 to 1.5) 3ut 
errors  as large as i 3  percent were observed a t  the extrene ends of the span. With 
the  flow controlled t o  i5OO mlimfn and the temperature t o  i10 C of the cal ibrat ion 
point  a measured e r ror  in density of l e s s  than one percent i s  obtained over the 
range 1.08 t o  1.42 density units.  

!Fhe s t r a i n  gauge column density monitor now under tes t  has performed sa t i s fac tor i ly .  
Long term s t a b i l i t y  and reproducibil i ty appear t o  be good. 
and comparisons w i t h  pneumatic transducers a re  planned, 

Tests are continuing 

Electrolyt ic  Conductivity Cell 

A drawing (H-2-57888) of the e lec t ro ly t ic  conductivity c e l l  f o r  i c s t a l l a t ioc  in the 
Purex U P  sampler has been completed. 
of bridge resistance values f o r  a Foxboro Resistance Dynalog Controller f o r  t h i s  
application have been turned over t o  CPD Fac i l i t i e s  Engineering persomelo 

The drawings, prototype c e l l  and a diagram 

REACTOR EWELOPMENT - 4000 PROGRAM 

pxJJTom mcYcLE PROGRAM 

Salt Cycle Process 

Hot Cel l  Experiments - A second hot run renoved the single majcr uneertainT;y as t o  
plutonium behavior which remained after the f irst  hot r u n ,  v iz . ,  the a b i l i t y  t o  
induce plutonium t o  "eo-deposit" with uranium as a d x e d  oxide i n  the product deposi- 
t ion step. In the f irst  hot run t h i s  was achieved onljr on the second a t t m p t .  

The second run employed the same salt melt used i n  the first run. 
batch of about 220 grams of irradiated U02 was dissolved l n k i  th i s  melt and 6 
by-product deposition m d  a product deposition cocdxted Ln sequence. 
and results i r z  the dissolution a rd  by-product deposition essent ia l ly  dupliaated 
those of the f i r s t  run. 
plutorfum and fissior:  products, decontamiraTqicn fac tors  beiag about 200 f o r  pluzon- 
fun, 430 f o r  cerium, and 2000 f o r  other ra re  earths. 
preceded @y a two hour controlled humidit-1 air sparqe of the ~ l t  - r k ?  o d y  a half-  
hour sparge i n  +he f irst  run. This sufficed 50 permit Pu02 and U02 t o  Se "cc- 
deposited." TCe plutonium/uranium r a t i o s  f o E d  Sr: t w o  a w l e s  of the nixed oxide 
product were, respectively, 6 percent and 19 p e ~ e r r ,  greater %.hac th? r a t i o  vhi ih  
existed in the molten salt solution pr ior  t o  the  a i r  sparge. 
possible by $his simple two s tep  sequecce 20 in-rcase %he pluterAm/u-P=iuni ra%Po 
ic f u e l  t o  3e reeyeled by a fac tor  of l/(l-x] wk- e ra  x i s  2 e  f rac t ion  of the tofal 
charged u r a c i u  which is "discarded" i n  the ; S y - ~ r o d ~ t  depositfor,  
can be varied a t  w i l l  Qat leas+, up to  a democstra'ci VLUZ of 0.L) sc su.ffi?iert 
flexibility exists t o  accommodate any reasona5lc 'rself-sustainiLg" F l u t o n i u  recycle 
scheze 

Ar, additional 

Procedures 

The by-product U02 w a s  again c lear ly  s e p a r a t d  fron: 

The product depoeizioc w a s  

Ths ,  it aFpears read'ly 

The quantit-{ i 

Fissior, product behavior i n  this  run w a s  eocsis tzzt  w i t n  %hat of the f i r s t  -1111. 
earth deeontaminazion fac tors  (fron salt  solutio^ t o  product &posit) were a'wut 1 .2  
f o r  cerium and abol;t 6 f o r  the other rare esrzha, 
pictor,iurt alaost exactly w a s  therefore again democstrat.ed. 
cern in t,ha+, z e r i m  contributes only a rmaor poisomog ef fec t  and can therefore 'De 
recycled t o  +,he reactor without s ign i f icsc t  penalty. 
consti tute the most proninec+, f i s s ion  product poisons and;tLeir recycle t o  the 

Rare 

A3ilrt:J of cerium t o  follow 
Th2s zauses l i t t l e  con- 

Bowever, the o.t,her rare earths 

reactor would e r t a i l  some economic penalty. . .  . 
mwms a m-8 - * .C... I 
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me projec+,ed S a l t  Cycle processing approacb f o r  s ~ 2 i  a self-susxainlnq piu+-c=i~n: 
rec:ple scheme en ta i l s  use of the S ~ D E  sL'; t a t k  for Frolccgei p a x &  durizg 
which by-product C02 powtier (free cf j$.utoniiE) v o L d  kc r z r s ~ ~ d  as zhe sole waste 
stream and mixed U@2-Pu02 powder removed as t h e  sol? proi'-L:t strean. 
ear th decontamination factors  as observed iz t k s c  5 r s t  m s  r,2OOQ ;n the by-product 
deposition and 6 t o  8 i n  the product depoaisicr? prclong50 re-use of The salt melt 
mud s h ~ l y  result in accumulation of rare eartks :E The nelt un:iL t l ? E i r  concen- 
t r a t i cns  reached levels  on the  order of 6 t o  8 t-s %heir leve ls  i n  the feed after 
which the rare ear ths  would exit in the product deposit a t  abcm the s8me l w e i  a t  
wuch they existed in the enterqbg feed. 
'ldestrOyingn the present large rare ear th decontamination factors  in the ky-proiiuct 
depositiol; i n  order t o  provide +he rare ear ths  w i t h  BL out le t  f ron +,Le process v ia  
this step.  

Wirh rarb 

Thero is tfius subs%antiai incentive f c r  

Deliberate destruction of the decontanication pc ten t ia l  of a c h ~ m i z a l  pro,E!ss step 
has a refreshing element of novelty and several  gossL!A.ilities fo r  ae%inpliskiag 
this VU 5e pursued in project,sd f;t,ure work, 



. . 

By contrast ,  when an electrodepositicn i s  conducted ic the s a w  equipment but under 
an oxygen-bearing aTmosphere, the current  which flows i s  greater by a factGr of 20 
t o  60 and "rampant" growth of U02 occurs, resul5ilrq i n  a "mace" of rad ia l ly  criented, 
loosely packed single c rys ta l s  of U02, each of which may 5e as 3uc.h as 8 m i n  
length 

Studies of KCl-PWl:, Systems - In sharp eortrast. t o  t.he MaCI-KC1 systea, the atmos- 
phere over the equimolar K C l - P b C 1 2  salt mixture had l i t t l e  e f f ec t  on e i the r  the 
physical appearance or  measurable properties of  U 0 2  cathode deposits. Granular 
UOg deposits essent ia l ly  ident ical  i n  appearance, of essent ia l ly  ident ical  oxygen/ 
uranium r a t i o  and chemical purity were prepared by e lec t ro lys i s  under hel im,  
chlorine, dry air, and moist a i r  atmospheres. Under each atmosphere, a decreased 
oxygen/uranium r a t i o  was observed as the curren% density v&s increased, however 

Measurements of the reduction potent ia l  of uraayl ion i n  ten mole p e r 2 e G - b  solutions 
of U 0 + 2  i n  I(El-PbC1 gave results from which strong complsxaticn of i u a y l  can be 
inferred i n  these systems. The measured deposition potentials of uranyl ( re la t ive  
to  the Ag/AgCl reference c e l l )  at 600 C were +Ov578, +0.@1, ~0.393, and +0.350 
volts ,  respectively, as the K C l / p b c 1 2  r a t i o  w a s  varied from 1 t o  1.5 t o  2 t o  2.5. 
In the absence of uranium deposition potent ia ls  of lsad i n  these sys tem were 
-0.281, -0.3k5, -0.400, and -0.445 vo l t s  re la t ive  t o  the Ag/AgCl rpferen-e c e l l .  
Quite apparently, the ac t iv i ty  of the reducible uranium species e m  3e decreased 
by a fac tor  of about 400 'by increasing the K C l / P b C 1 2  ra t io  f r o m  1.0 t c  2.5< 

Process Studies - Cdculat ions have been made t o  dete-?.ne t h e  d i s t r ibc t i cz  ef f i s s ion  
product elements and t h e i r  r e l a t ive  poisoning effects ir; %ke Plutociuni Recycle Test 
Reactor a t  steady s"ate with plutoniu-natural  u r a l u m  mixeS oxide fuel..  Ccmplate 
f i ss ion  product removal after each cycle aEd a b m u 2  of 10,000 WD/T a t  a f l u  of 
5 x $3 n/cm2/see were assumed. 
during one cycle is 6.4 gram equivalent w e i g h t s  of' r%uIvroLs le: ';or uraaimo 
product removal would have l i + + l e  effect on 55 percent of ttsss poiscns\ wkick h a w  

with the fissioning rsuclides. 
59.1 percent ra re  earths, 9.8 percent i n e r t  gases, 7.0 percelrt a l k a l i  r e t a h ,  0.80 
percent halides, Oolg percent a lkal ine eartks, n 0 6  percer: -Ilkj L O O  perzenz Tz, 
3.3 perceEt Ag, and b o o  percent o$her eleslents. Cerim, wk?Y:h is  ~ x p e s t e d  te ?e 
d i f f i c u l t  t o  r9zove by the ~ d t  cycle Process, aczouf s  f o r  cnly 0.14 perce~t of  
The remova3le poisons. 

The t o t a l  estiiuated f i s s i cn  product goisonfrg 
Fission 

cross sections greater than 10  'I barns, because they are i r z  secular equilf'oriwn 
The remining poisons are distzibuted as follows: 

Alloy Development - SaqLas of 1: experimentai a',lo;rs preFe;Pcd ty 9atr;dle Mwzorial 
Icstim%e have &eo exposed t o  He1 s F r g e d  equnxiar  P a C l - K C l  %el% a: 800 C f o r  
six h o c  Teriods. +* 10 3l;iis/m. 
HasteUoy B - corroded a t  rates about 29 ELL~./EQ~ The rsa,sSer 2orroded ar. rates 
i n  the 200-900 zLs/x.is range. 
sysfeIc I n  hopes of findicg a composf?,iec cc5ziLil;g fcrqa3i l i t j -  w ~ t k  g@cd ccrzc~foc 
resiszarnea. A sanple of the 85 Mi-15 A l  a d o y  u a s  e;upos~p.d as. a'rcve wi th  alterca-,e 
water vapor-SatuPated air  and E1 sparges. 
hours exposure tke sample corroded a+ 0.8 dL/rao, 
system. 

Ope of these {85 percert  NL - 15 perr.erar All corroded at l e s e  
Fom samples - three modifIcatLocs cr' Alriso 3-2, and O L ~  os' 

Bat+,eLle is p r q a r i c q  o t h r  alLcys cf tte AL-Bi 

Durizg t t r 5 e  sk-3 c:r'.,les t o ~ a l 5 o g  72 
S X ~ ~ F X O Z ~ ~ ~ ~  low r a t e  f o r  this 

Non-Metallic Materials - An alumina zrceibls ,  grade TrLaarqle RR msufactured by 
Morganite, Ine. ,  fa i led after 1470 hows a t  TOO to. 800 C coctaicing an equimclar 
solution of sodium chloride azd sotassfla Aihr136$04'.PAe s o l ~ t i o r l  was saturafsd 
with cUcriEe f o r  a t  k a s t  half of the test .  The ku: ibi i  %as judged +c have 



A second cruzible from %he s w  batck fa i led  a3e r  252 hcurs ';?st w i t h m t  2tLori,rzo. 
Failure was by the sane mechanism as the f i r s 7  ;-%:iLeB 
zkange in weight of elzher vessel. 

mere  w8s ;3c. aiqr i f icanr  

Continuous Ion Exchange Contactor Developenf - Jiggle= Ccn-taetor 

Three four-hour thorium-traced adsorption-eluZon rms have shcwn that  wkzc tk5 
effective hydraulic leng+A of the elution columr. l a  shorter thac The adsory'im- 
scrub column the elution medium canto+; be h e l d  l o w  emu@ iz ac id i ty  t c  pe-rizi? 
effective thorium r2moval from the resir: in t t e  Thcrim-ni?rk aciL acicn o x k m g o  
system. Increasing the length of the eiutlon ;.clrrcn k-7 two f ee t  and Ir,rcduzsing a 
0.5 M HN03 wash strwm at the 3ottom of the A colum w e r , ~  suffim,ieLt TO za icaLz  
the &sired low acidi ty  i n  the C colucn. 
resin movement control through t?ae air  l i f t  a r e  d i f l x ~ i t  t k m  Fefcre. 

This z u g e  in aFzaraCuso hcwtver, =Le 



Radiant Heat Spray Caleiner 

Several runs were made during the mor;+,h i n  the demonssratior spray c a k f c e r  t o  
evaluate the su i t ab i l i t y  of a proposed feed eozpoaitioc (mixed ucderground stored 
waste and 1WW) and f o r  further tes t ing  of the effectiveness of ceraaic cloth 
f i l t e rs  and of the new jack-leg f i l t e r  sectior! which would be used i n  the proposed 
hot ce l l  un i t .  The feed is one which Chemical Developmot has found ( a f t e r  drying 
and calcining) barely meltable a t  900 t o  925 C o  
ing ly  made with the melt pot operated a t  930 C q  
density of 2.7-2.8 g/cc was  formed even though the powder was being added continu- 
ously t o  the pot. 
achieved. An Eco gear pump, ra ther  than feed pot prPssurization, w a s  used successfully 
in t h i s  run t o  pump the feed t o  the two-fluid nozzle,, It i s  planced 50 use a si3ilar 
gear pump (but with stainless steel  ra ther  t'ran Teflon-glass gears) i n  the h c t  ce l l ,  
an i n t r in s i ca l ly  safer operation than pressurizing the feed tar&. 

The spray calciner I'UC was accord- 
An excellent compact s in t e r  with 

A volume reduction factor  of 20 (fro= feed t o  melt, pot)  w a s  

The jack-leg f i l ter  arrangement continued t o  Ferform w e l l ,  with only a slight coating 
of powder accumulating on the bottom of the jack-leg section. A prolonged test  of 
ceramic cloth f i l t e r s  i n  the f i l t e r  section showed no signif icant  ineroase i n  
pressure drop during the runs. A sodium 'balance from feed t o  condensate iradizated 
a decontamination factor  of 1725 f o r  the cloth f i l t e r  plus the condenser (5ut 
excluding the scrubber ) 

In other experiments, it was found t h a t  the f%Lter eakz which slowly 3.1ilds q on 
s o l i d  f i l t e rs  (ceramic o r  stainless s t e e l )  and is  m t  remved by blcw-back c a ~  be 
readi ly  removed by back-washing with a smali ~01u;pe of wa:er. 
l i t e r s  of water per square foot  restored the f i l t e r s  to t k e i r  origiLal colt'diticc. 

Use of o c l y  five 

Miner& Reactions 

A procedure was devised and tes ted  f o r  preparing pellezized z l inopt i lo l f te  f r c z  -he 
powdered mineral. by extrusion using a sodium sfir-ate binder. 
was mechanically s table  and was not affected co1r7 water, acids o r  zausri: sol.niocs. 
However, the pe l l e t s  dis t ic tegrated i n  wai,er a t  93 C. 
the  pe l l e t s  was inef f ic ien t  compared w i %  a 5er, of r n s k c ?  s l i r o p t i l c l i t e .  

Tke resul t inq groduct 

Cesiurc ad~or$ti~z tiy a ped of 

The effect cf increased temperature on the &&c~F?~LcL of aesf lz  fron spthe-i.: high 
l eve l  =waste was f o u d  t o  5e sinilar t o  tha- r e g o r ~ e d  f o r  9thcr sys tem.  The .xsim 
capacity of a bed of the mineral a t  80 C was a'xu-c, me-zhird of t h a t  ar 2C C. 
mineral. was fotln6 t o  adsor3 strontium more ZeadEly a t  8C C than at 20 C azd er.,k_i%;ed 
a m z h  sha-rper kreakthrough a t  %he high2r senzperatlz?., Tz?is Sehavlcr i s  ?oLsistC>: 
wE:h she hmothesis t h a t  the ca l c i t e  b p u r i q  L T ~  r.te bed i l a rge ly  r e s ~ o n s i ? l o  f o r  
ro,movai cf si,rontfur, 

'E$ 

The eluticn of strcntium and ceslum from c l f a c p t 9 h l i t e  w i t h  a 5 E solxticra cf 
amni lxu  a e e h t e  w a s  found t o  proceed a: abcut cne - fowtk  The ra-e oktaiced v i t h  
5 N anmocium n i t r a t e .  
el&Lorzo 
various amnocium saits i s  determined 3y 5he l egre5  of ioziiatfcco 

Adjusting the pE of the sol;rticlzs had llxt2? ef fec t  oc thP 
Cordwtivi tg  measurements indicatc Xlat +ke s L i , i o n  e f f ic ie r - i ss  of' 

Lakorazory research vas irzltiated to coapare a :omer:zal F-h-ecoLi: resir, kctar: t c  
have a high spec i f ic i ty  f o r  cesiun with r l i c o F t l l o l i t e ,  
good specif ic  cesium ZaFaeity at very L i e  pEo A z c 1 m  of  the resir, was 2harge3 
wi th  the supernatant solution of a synthetk coatzzg waafC rra2z2 with C e - 1 3 T 0  
50 per2ect breakthrougf-, capacity G? the reE2n f o r  undiLct& waste w a s  200 c o l m  
volumes 

Tke resfr  has a p a r t i x l a r l y  

The . 
Irks_pss greater than previously dete-rmned f o r  z l i z c p t i l o i i t e  ., 

1 3 0 ? r n l  r p! &$q a p!PZ ?? b-=-, -- 



%-an-- 

Clinopt i lol i te  was fo-ad to  have a ces>s! capaciyr greater +& ",= txcs tha t  fo r  
a a U o = a t e d  poiystyrcne r s i n  in laboratcry ^ , c l x c  ?:pcr-zrts wi% a ;2 i f i ed ,  
car2on f z t e r e d ,  &rex tank fam lcondensa?e wasye. A xlmn cf : l i=cp?2cl i re  
rece ived 10,000 column volumes of waste Sefore fCl per-,er': Sreakr,hrouq.', v6s reacked. 
Because of ),he low anout of dissolved salts rzsrmally prosect ki th rs  m s ~ e  a 
higher cesiim capacity was expected f o r  t h e  r e s l r o  @=e 2 e E i u m  2apaclty cf t k e  
r e s i r  may have keen depressed sonewhat by salzs ;eaLLsd CUT c9 t k e  activated Zarboc 
o r  residual cleaning q e n t s  i n  the +& truck used to t r a n s p r t  the waste. 

A bed of activated carborr renioved suspended orgaciz lrateriai  frcn: a3cut 1500 bed 
volumes o f  acidified &-ex tank farm condensate Sefore kreak3rotigk of suspended 
orgacic aai,erial was observed i n  the efflsec+, f r o z  ;he ked. 
ar;9 Zn-95, a - 3 5  from this same bed was also detected a t  t h i s  p0il;t. Lizt lc ,  more 
t h a ~  hnT.a of the Ru-106 aad Zn-95, Nb-35 was Seinq rprrsoved pr ior  ?o 3rsakthcugk0 

3reakzhrcugb of Ru-106 

Cmdensats Stream 

Mizro P a c t  Plant Run 12 w a s  conducted t o  evaluticfe %=e effecti7ccess of  acrivate5 
.aarbon, ca lc i te  and c l inopt i lo l f te  columns ic r e m n c g  c r g a ~ i ?  and radlcc.ocra&Eants 
from Pusx Tank Farm condensate waste. 
concentrations t o  Tool ppm a& hy&rocarka 2i"uect. .:orcer-?a'ions :c 1. - 3 gp-. 
Reduing the flow rate from 1 .3  t o  0.5 gpW'f t2  i q r c v e d  5% rezovai s f r " k F % r , y r  for  
hydrocbsko~: diluent.  Tke addition of scdium hydroxide YC ir3.xa.s.b ttt pE ard ?r:- 
sodiuin phosphate t o  promte the calcfte-phosphate r~srrangceez.5. r4al :.Tlc>t did not: 
masurabiy a l t e r  the efficiency of the mineral Seds fo r  rsxmlfg Cs-l3'j', Howeverp 
the Cs-137 caparivf of the Seds, based on 812 effluenf kr%akr.ftrou@ cnr::%ctraticn cf 
2 x i9-' uc Cs-137/c5, was reduced about 20 percent f roz  t b  7200 .:ol?lmrz vcl-xes 
obr,ained ic R m  11 ic which o n l y  phosphate was added ciuricg pa:+. of til rut, 

ck-ea+aenr. with ~;.artsr r%rlu-sd 5u.ty1 phosphate 



The absence of basal t  flows above the fsrzglozerate 5eneatk tho Eacfcrd Wcrks indiaates 
eisher tha t  the flows were once present ard 
present there. If i n  part eroded they rmght occuz essmsrd. 
waters moving eastward thus might have a rea*] Febth fcr  their  %2try i ~ t o  +he basalt  
series. If the flows originally temkated on the x s t  side of the Hasford Wc.rks 
area, those ground waters, moving eastward, w i l l  relnaia ic the sedimerts t?,:,at I r e  
above the latest basalt flow there. 

- *  wcre eroded, cr  wcre ne-jer 
VricocfizicZ qm-mci 

. 

Study of the fanglomerates where exposed will help 6e t eMne  the potential, cf ground 
water and waste movement fhrough it a t  depth in eF;ker easeo 

Methods of solving three-dimensional flow Froblens were CoEpared. 
symmetry to  simplify such problems t o  two-aimeIzsions i s  of tec  no% jastified, 
scluticr; of the non-linear partial differential. equa+,icn ropresenting t5ree-dimensional 
f l o w  by an i te ra t ion  method i s  prohibitive except through t ke  use or“ a large d i g i t a l  
computero The possibi l i ty  of reducing the I a k r  of sola-in$ s lxh pro5lem tkzough the 
combined use of the f i n i t e  sine i r t eg ra l  trarsfo--;I1 and an iteraZion  roca ass was 
studied, 
only one-fifth the computation needed for  d i rec t  i terat icn.  

The depeadence 01: 
The 

For the tes t  case examined f o r  cornparisoc the coxE3iCPd process required 

Additional computer :alculatlons were perforlced Ls;rzg a xuodei arid eozpLter program 
developed f o r  solving tkree-dhensicsal  msatzrated f l o w  pro31enso 
considered w a s  the aovement of water fro= a point. of m+ry i r r  a sc i l  m d i z n u  
i t i on  of the lateral extent of movemmt under unsaturarsd f l c w  will assisy in. opt~rmur! 
placing of w e l l s  f o r  mnit;oring the mvenert of  wastes from a release p o ~ t ~  

The protkrn 
Deffn- 

Soi l  ChemistqT and CeockeEistry 
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Field Apparatus Development 

A Lynes packer w a s  received. This in-well tool consists of TWO heavy rubber inflat- 
able packing elements and a control element. The control e lment  C o w s  i c f l a t ing  
of the packiag members separately, opening the columr pipe to the w e x  f l u id  above, 
between, or  below the packing members separateiy. 
pump recently acquired, in-well measurement of piezometric head and ?c-maticn per- 
meabilities may be initiated. 

With t h i s  t oc l  ant! a hydraulic: 

The "H" model thermistor flow meter was tested f o r  doknscaie response, 
i n  a horizontal position eliminated dawn scale readiags no+,ed ea r l i e r .  
remains the inexplicable anomaly of a differsrrt zaiibra+,ion for "up" flow than for 
"down" flow, 
the agreenent between the two calibrations.  

Orienting 
There still 

Effort t o  improve the s y m e t r y  of the thermistor used did not improve 

A linear motion transducer operated from di rec t  current w a s  tested f o r  use w i ~ S  89 
orif ice  type i n - w e l l  ve r t i ca l  current meter. 
a pressure-sensing diaphragm which contains the o r i f i ce  across vhich t h e  pr, assure 
drop is t o  be measured. 
indieaticn are anticipated. 

A novel feature of the devi?e w i l l  5e 

Simplicity and good sens i t iv i ty  wi th  flow dirPction 

C2cdcaL Reseafch 'and 3eveLopmxt 
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No s ignif icant  changes occurred i n  organization uuring February 1961. 

B. TECXNICAL ACTIVITIES 

FISSIOI!AiIL% 14AT ZIALS - 2000 PROGRAM 

BIOLOGICAL MONITORING 

Columbia River Contamination 

Fish 

Concentrations o f  t o t a l  beta  emitters i n  a l l  species of f i s h  collected 

- 

from the Columbia River continued t o  decrease during the  month. The 

average concentrations in f l e sh  of whitefish from Bingold,  where highest 

values were found, was approximately three times 'the mean value of 

the three  f i s h  sampled from the  same locat ion during January, 1960. 

Specific values f o r  f i sh  a t  a l l  sampling locations follow: 
Collection 

Sample Type Location D a t e  No. Average 

W i i  t ef i sh P r i e s t  Rapids Jan 31- 8 2 x 7 x 10-5 

EcIi ary Feb 9 1 7 x 10- 7 x 10-5 

muscle Feb 2 
Hanford Feb 3 10 3 10-4 'L 10-3 

 an 25-26 11 1 x 10-3 5 10-3 

Burbank Jan 1 7  1 2 10-4 2 10-4 

Richland Jan 19-24 7 3 x 1Qm5 4 5 x 10-4 
Ringold 

Trend 
Factor 

-5 

Channel Cat- Burbank Jan 1 7  2 2 x 10-5 7 x 10-5 -- 

Chiselmouth P r i e s t  Rapids Feb 1-2 3 L x 10-5 5 x 10-5 -- 
muscle Burbank Jan 1 7  5 2 10-4 3 10-4 -P 

Crappie Burbank Jan 17-18 5 2 x 10-5 3 x 10-5 -- 
Yellow Perch Ringold Jan 26 1 0 x 16-5 8 x 10-5 -- muscle Burbank Jan 17 5 1 x 10-5 3 x 10-5 -- 

f i s h  muscle -- -- R i c  hland Jan 19 1 2 10-4 2 10-4 
5 x 10-5 Burbank Jan 1 7  4 4 x 10-5 

carp 

muscle 

I Continued) 
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Collection pc/g Wet Weight rrencl 
Sample Type Location Date No. Average M a x i I T U l  Factor - 

7 x 10-5 -- 
-5 -- Squawfish Pr ies t  Rapids Feb 1-2  5 4 x 10-5 

7 x 1 0 5  
Rich land Jan 19  5 3 x 1 0 s  
McNarg Feb 9 2 3 x 10- 3 x 10-5 

1 4 x 4 x 10-5 -_ 
sucker muscle Ringold Jan 26 5 6 x 9 10-4 

Richland Jan 19 5 1 10-4 4 10-4 -- 
McNary Feb 7-9 5 1 x 10-4 1 10-4 -- 
Burbank Jan 1 7  5 1 10-4 3 10-4 

Fine-scaled P r i e s t  Rapds Feb 2 1 2 x J0-5 2 x 10-5 -_ 
sucker muscle Ringold Jan 26-27 3 9 10-4 'L 10-3 

Richland Jan 19-25 2 4 10-4 6 x -8 
1 x 10-2 -- McNarg Feb 9 L L 10-4 

Burbank Jan 1 7  5 6 x 2 x lo-' 

Rainbow trout Ringold Jan 27 1 6 x 6 10-4 

6 x 10- -_ muscle Ringold Jan 26-27 
_Y 

Coarse-scaled P r i e s t  Rapids Feb 1-2 -- 

-- 

-- 
-- 
-- 

muscle 

Minnows 
ent i re  

Hanford 
hichland 

Feb 3 
Feb 18 

-- 
-I 

Waterfowl 

Concentration3 of t o t a l  beta emitters, predominantly 'P'29 in  f lesh o f  game species 
o f  waterfowl collected from the Columbia River within the Hanford Reservation were 
two times greater than those obtained last month and aqmximately twice those of 
m e  year ago. Average concentrations in f lesh of various species fo l low:  

Collection No. of 
Sample Type Date Samples 

Diving ducks Jan 11 1 
River ducks ' Jan l l - 2 5  4 
Mergansers Jan l l - 2 7  3 
coot  Jan 10 1 

Swam Contamination 

pc/ g Wet lieiqht Trend 
Aver age Maximum Factor 

5 10-3 5 x 10" +! 

4 10-4 1 x 10-3 -- 
2 x 10-3 '1 x lo-? +2 
3 x lo& 7 x 10-h -8 

IJaterfodcollected a t  the 200 West swamps contained a 
concentrations of t o  t a l  beta emitfers, principally C s  ?$7, as ocserved l a s t  month 

roxba te ly  the same 

ani one year  

S q l e  Type 

River ducks 
Diving  clucks 

ago. Average concentrations i n  f lesh were as follow: 
Collection No. o f  uc/g Wet ideight, Trend 

Date Sanples Average :!axmum Factor 

Jan 12-13 5 2 10-4 2 x 10-b -- 
Jan 13 2 5 x 10-5 9 x 10-5 -- 
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Effect o f  Reactor Effluent on Aquatic Organisms 

Effluent monitoring was ccmtinued a t  the 1706-KE laboratory wLth the exposure o f  
young salmon to d i l u t e  untreated eff luent  and t o  l i k e  concentrations cf eff luent  
passed through a bed of aluminum turnings. 
appeared i n  fish exposed t o  t h e  eff luent  passed through the aluminum (4 per cent 
strength) mer those of the control  and untreated effluent,  bu t  any significance i s  
s t i l l  questionable. 

c. Columnaris 
r, -strains obtained during the summer o f  1960 f r o m  various locations in 
the Columbia River were tes ted f o r  comparative virulence in k i l l i n g  small salmon. 
Organisms had been held in lyophilized form during the intervening t i m e .  

A s l i g h t  increased m o r t a l i t y  has 

O f  the nine strains tes ted  so f a r ,  e ight  were clearly l e s s  virulent  and one equal 
i n  virulence to the t e s t  s t r a i n  used previously in standard tes t  procedures. 
The most v i rulent  s t r a i n  was obtained l a t e  in t h e  f a l l  a f t e r  r i v e r  temperatures were 
below 60'. 

BIOLOGY AND MEDICINE - 6000 PROGRAM 
METABOLISM, TOXICITY, AND TRAIISFER OF RADIOACTIVE MATERIALS 

Strontium and Calcium 

Three l o t s  of eggs spawned from a stock female were f e r t i l i z e d  with r ipe  control,  
and low and medium treatment males (6  months after the  termination o f  feeding 
o f  SrFo-Y90 a t  a r a t e  of 0,005 and 0.05 pc/g of body weight per  day). 
spawn was t & e n  i n  February. 
appears r ipe  and it i s  questionable whether they w i l l  mature t h i s  season. 
taken in l a t e  January from a low-treatment female indicated very poor f e r t i l i z a t i o n  
(as measured by i n i t i a l  pick-off data) when they were compared t o  t he  control l o t s ,  

Ekploratory work on s ingle  o r a l  administration of Sr85 t o  t r o u t  is being pursued 
in order t o  study the d is t r ibu t ion  of the isotope i n  various t i s sues  and organs 
with time. Most of the e f f o r t  i n  February f o r  t h i s  study was expended in technique 
and analysis problems. Some measurements of the  various sources of var ia t ions were 
obtained . 
Tl?e body weights o f  year-old. miniature swine offspring a t  the 25 p c  SrBo/day l eve l  
are  s ignif icant ly  less than those o f  animals on the 1 pc ~r90/ciay level.  

Preliminary 6ata  were evaluated on the  ske le ta l  uptake of Sr9O i n  f i rs t  and second 
generation offspring miniature swine which received SrY0 through f e t a l  l i f e  d 
up t o  one year o f  age. 

nh t ly  greater i n  the second than in  f i r s t  generation offspring. 
Sr9 concentration between the bones f r o m  any one animal was s l ight . )  
in t ee th  was about 70 per cent of the average ske le ta l  concentration, 
basis of present estimates, ske le ta l  t issues  o f  offspring on the  25 pc SrSb/day 
leve l  will receive about 0.5 rads/day a t  b i r th ,  1.5 raus/day by weaning and about 

No additional 

Spawn 
None of the four surviving medium treatment females 

The ske le t a l  concentrations o f  SrP0 a t  b i r th  and weaning were 
(Variation i n  

Deposition 
On he 

UNCLA SS IF.IED 
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4 rads/day at six months o f  age ami older. 
during fetal  development and a t  b i r t h  contained a Srg0/g calcium r a t i o  approximately 
4 per cent o f  t h a t  i n  the dams' ra t ion,  as compared to 13 per cent f o r  swine 
sacr' iced a t  weaning. 
a S$/g calcium r a t i o  about 25 per  cent o f  tha t  i n  their diets .  

The skeletons of the offspring obtained 

Swine sacrificed a t  six months o f  age o r  older contained 

Evidence w a s  obtained indicating t h a t  in sheep i r revers ib le  binding o f  calcium in 
circulat ing blood may be an important fac tor  in  maintaining ionic calcium leve l .  
In serum f r o m  ewes containing between 9 and 13 mg Ca/ lOO ml, calcium in excess 
of 7 mg/lOO ml appear 
w i t h  in -d t ro-added  C% o r  do. This evidence i s  in' contrast  t o  work by other 
investigators d o  have assumed tha t  all blood calcium is i n  dynamic equllibrium 
w i t h  blood protein. That the i r revers ib le  binding of calcium m a y  occur in the 
ci rculatory system w a s  suggested by a second study.  In this l a t te r  study, with -- in v i t r o  additions o f  up t o  10 mg of cab0 t o  100 m l  of  sheep's plasma, calcium 
i n  excess o f  6 4 1 0 0  ml appeared be i r reversibly bound and, therefore, not 

other species o f  m % ~ s i m p l e r  ewlanat ions than previously possible may be 
provided concerning calcium transport and concentrating mechanisms (eOge4 a t  the 
gastrointest inal  t r a c t  and kidney leve l ) .  

t o  be imeversibly bounl and, therefore, not  exchangeable 

-- 

exchangeable with i n  vitro-added Ca 25 . If these observations can be confirmed f o r  

Neptunium 

Approximately ?O per cent of intravenously injected nepknium was retained by a 
rat  after 178 days. 
showed quite specific local izat ion i n  cer ta in  s o f t  t issues,  notably ovary and 
adrenal glands. 
after chronic feeding appears t o  be l e s s  than 0.1 pzr cent. 
plutonium ard lower  than w a s  previously indicated by urinary excretion data. 

Highest concentrations were present i n  bone. Autoradiographs 

Castmintestinal absorption of neptunium based on tissue retent ion 
Eiis is comparable t o  

Plutonium 

Studies were continued on the therapeutic e f f e c t  o f  DTPA administered a t  s h o r t  
intervals following combined X-irradiation and plutonium administration, 
acute l e t h a l i t y  can be sharply reduced in DTPA treatment when DTPA i s  given w i t h i n  
one hour following plutonium and X ray. 
delayed f o r  as l i t t l e  a s  three hours. Mether this effect o f  treatment t i m e  is 
due t o  the cifference in amount o f  plutonium removed o r  the cifference i n  length 
of time tha t  the plutonium remains i n  the animal, remains +a be c l a r i f i ed ,  

The 

The treatment has l i t t l e  e f f ec t  when 

Radioactive Par t ic les  

In cogs  the  processes of deposition, pulmonary clearance, and translocation favored 
the pulmonary retent ion of plutonium inhaled a s  par t ic les  with a mass median 
aiameter of bo? pp compared with 3 and 1.7 p part ic les .  These experiments with 
&8 dogs suggest a correlat ion between the  amount o f  plutonium translocated from 
l u n g s  t o  other t issues  (some o f  which was excreted in ur ine)  ana the pa r t i c l e  s i ze  
dis t r ibut ion of the aerosol. 

Four experiments o f  a series planned t o  stuC;y tne i a la t ion  o f  CeahOz aerosols 
were complated. T'ne ha l f - l i f e  f o r  reter-tion of Cel@ in lungs is  -:rester than 70 d q s .  

is  cmsicerably l e s s  than was reported by other authors 
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Effects o f  I r radiat ion 

Further studies on the leakage of 1131-labeled polyvinylpyrroliGone (PVP) as 
influenced by irradk&bn of  the in tes t ine  indicate t h a t  the e f f e c t  of i r radiat ion 
is confined principally to the  upper small intest ine.  
segment of the upper small in tes t ine  resu l t s  i n  as great a leakage o f  PVP as 
occurs  en the total. body o r  en t i re  exteriorized in tes t ine  is  irradiated.  

I r radiat ion of a 10 cm 

Project Chariot 

Sorting of quant i ta t ive samples o f  invertebrates associated with dominant 
plant communities from Cape Tnompson was completed. 
from ponus and streams and taxonomic analyses of planktonic crustaceans was 
in i t ia ted .  

Sorting of benthonic samples 

ZbF BIOLOGY LABORATORY 

Fp Hungatezes 
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C. Lectures 

b. Off-Site Seminars and Local Seminars 

11. C. Hanson, Itproject Chariot," Carrnichael 3r. 3 Q h  Science :lasses, 

K .  C. :janson, V r o j e c t  Chariot,tt Central United Protestant Church k o u t  

i.1. F. Sullivan and E. E. Uyeki, t tAmel iora thg  and potentiating agents 

Richland, Washington, February 3, 1961. 

Group, Richland, Washington, February 6, 1961. 

and radiomhetics,  11 Radiation a i0 logy  Seminar and In-dervice Instit'd te 
of 
February 8 anu 9 ,  1460. 

Universi t j  o f  Washingtm, Seat t le ,  2'eoruaI-y 1 7 ,  I! 61. 

University af hastzington , Seat t le ,  February 1 7  , 1961. 
L. i,. k s t a d ,  ftPnysiological e f f ec t s  of irradiation,!! In-5ervice Ins t i tu te ,  

University of l!ashington, Seat t le ,  February 16, 1961. 

meeting of FFA xt Chief Joseph aucitorium, Richland, bJashington, 
?ebruary 23, 1961. 

ation B i o  logy, J n ivers i ty  of Lias lington, ;eat t l e  kasi ing t o  n, 

T . - -  
A ~ .  l i .  .--w.nacy, Wadiation carcinotenesis, I t  5aciation d i g l o a -  Senlinar, 

L. L ~ .  Lustxi,  " F a i a t i o n  carcinogenesis," Eiaiiation JirJlogy ie r inar ,  

L. Ii. Bustad, Wffects  o f  .4tomic Energy on AgricuIturejf '  Parent-student 

L. E,. 3ustaa, "Effects of Atomic Energy on Agriculture," 3. 

L. A. IGeorge, "Radiation bio1o;y a t  rIanforc,lt I.F.U. SafEty Eieeting - 
D e p a r ~ e n t  

o f  Agriculture grmp, Pasco , 'iashington , February 2hs 1961 . 
100-3 k e a ,  February 22, 1961. 

C. 3 i o l o g y  3eminars 

j r .  L. E. Kirschner, uepzrtinent o f  Zoology, lasnington Stxte iniv rsit;Tj 
Pullmari, Tiashington, rtCalcium Movement Across t h e  Nolluscan Fiantle, 
February 8, 1561. 

!I. J. d a i r ,  IfPlutonium Inhalation 3tuuies 7 e b r u q ~  22, 1561. 

3. Open Li tcrzture  

?:r.rks, Se, an6 L. Sullivan, lTumours gf Lie small irtzstine iz rats 
a f t e r  i n t e s t ina l  X-irraci: t i o n , "  ?Iature X Y  -9 5 5 2  (uecec:cer 10, I S & )  

Schiffman, R.H -, "A perfus im s tucy  gf the movement o f  str2ntium across 
the g i l l s  of hainDow h u t  (.j,?,mo a i r w e r i i ,  , ' I  8 iq le  d u l l ,  - 120 (1561'1 

Ji*r, LA' ;- T - I Z j j  
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OPERATIONS RESEARCH AND SYNTHBSIS Q P E N O N  
MON'EILY REPORT - FEBKuAIiY, 1961 

OFGANIZATION AND PERSONNEL 

There was no change in organization or personnel during the month of February. . 

3PETWIONS RESW-CH PRGGRAMS 

Inventory of Models 

Work continued on the inventory of business models at HAP0 with sane evaluation 
of their use in different local environments. 
of supporting models is being compiled.currently. 

Information concerning a series 

OPERATLONS ANALYSIS STUDIES 

Fuel Element Performance 

Considerable assistance was given in preparing for the major re-run of the com- 
plete file of Quality Certification data, scheduled for the first part of March. 
Several changes have been made in the program, and additional calculations, 
notably the calculation of  uniform corrosion rates, are being incorporated. Data 
from this re-run will be used to establish improved relationships Setwesn fie1 
element performance and reactor vasiables, and will form the basis for the 
issuance of routine monthly reports starting sometime in the next few morAhs. 
Pre-irradiation data will be included. 

Break strength data from several tubes of normal I and E fuel elemen% we, -e xed 
to derive a model relating break strength to fuel element power and res: 3 denee 
time. 
these models may be useful in providing information about thresholds f o ~  splir 
ruptures. 

The empirical models chosen fit the data very well. It is haped t h ?  

Process Tube Leak Detection and Replacement 

Assistance is being provided in connection with sinnihtiig the process 3i3e ieEk 
detection system with the primary intent being to tmin operators in Feeornix 
more efficient in detecting leaks. 

2 - F l a t  Information Systems Study 

F i m l  compila%ion of the computer program is now in process;. 

is hoped that debugging can start March 16th. 

A paper tape of 
the program will be made so that final debugging can be performed on-'"  ne, - -: 

A design error in the weight balance circuitry has been discovered. 
change and implementation is now in process in 234-5 Building. 

Des5-g~ 



The memory capacity of the computer has been changed from 16,000 to 19,C72 words. 
Engineering and reinstallation of the drum at Lhford sbauld be finished by the 
firs5 -pae of April. 

Iiadlstior, Protection Study - Development of %&e Talibration Curve 

An equation of the general form 

-bD . r= a .t f 1 - e  
00 

was used for tile density-dose calibration function. 

the range 30 to 1000 mr. the fit of the equation to density-dose data is 
insensitive to changes in 
developer batch. 
must be estimated by an iterative procedure. 
variance) weighting improves the precision of the fitted function. 

Sere9 r =  density, I! = dose 
= limiting density for large doses, and a and b are constants. 3 L in mr., 

so it can be fixed and not re-estimated wifh each 
In the ran@ 30 to 5000 m r .  is a critical parameter and 

For both cases (l,/density 

Inventory Studies 

A discussion was held with personnel of General Stores and Excess FToperty 
aeration for the purpose of eqloring the feasibility and approximate cost of 
hm&menting a pilot experiment to test the mathematical model of spare p e s  and 
g e n e 6  inventory control. 

S T m S n C A i  AN3 -GAL A(XTVITES FXi C m  RAP3 GAWS1m7S 

Fuels Preparation Department 

Zolerance statenents were provided for dimensicrns of ",e TEN -:overbored '. tkel 
elemeEz 0 

3%J. count data were snalyaed from a pilot. p u t ,  tes: designed t.0 eval-d:? -he 
ef?scZs on guality of the bonding layer of vscxim otrgassing to xmove hyk3qezi 
after +,he beta heet tresting step. 

A cxboctahedron design was xsed to design an experimentj imolving aptl=l;zar.ior, 
of ?*:.he canning cycle for nickel-plated fuel elemezrs. 3 e  ~ s u l t i ~ n g  &ts. 2sve - 
bee l  snalyzed, and an optimum cycle was selectl-ed- 

load rqyirements necessary to bend a sec$ion of tC)-exr.rdded fue l  elemen: 1 gzvFn 
mount, were dekermined based on available dax,  %is W ~ S  ix comect ion with ?k 
s~.rsightening of such fuel elements to meet specificsrions. 

Additional curves were prepared giving sample size requlrements for e v s l a t i ? !  
rupture performance. Specifically, this was ic cornection wirh ~ r o p o s r d  EvSi- 
xation of nickel-plated fhel elements. 

F u n n e r  assistame was provided in setting .-zp accep%nce tes+ing proz?&rres for 
alumimm c0mponent.s wiTh  respec5 50 wett.abi1it.y p o D e r i e s  ., 

1 2 2 9 6 1 1  I' 
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Data were analyzed from the test previously designed to evaluate The effects or? 
reactor front face radiation exposure of removing front face cap inserts. in- 
serts were used at one time to support zinc wafers which were corrosion inhibitors. 

Assistance is being given in determining the post-irradiation data requirements 
for NFB fuel elements. 
by polynomial expressions is being considered. 

Yost reactor front-to-rear flux profiles can be described by a three-term 5rigono- 
metric series. Amethod has been developed which simplifies the ccqrrputational and 
interpretative features of the model. 

An expression has been found to use in connection with calculating certain heat 
transfer values in smooth bore process tubes. 
imation to a theoretically valid result. 

The possibility of representing the fuel element profiles 

This is 8 greatly simpllfied approx- 

Chemical Processing Department 

Considerable assistance was given in connection with possible revised specifica- 
tions for the final product. 
conditions must prevail, (process and measurement parameter values) in order for 
the specifications to be met with given probability. 

Attention was directed towards determining whaz 

A special standard sample program was inaugurated to resolve a possible mis- 
allocation of total observed variation to meas-irement and process variation. 
is in connection with the determination of final product purity. 

This 

Assistance of a scoping nature is being given in comection with 3 cos'; control 
study wkieh m y  be conducted in Purex. 

An :EM-7090 program for comput3.zq detailed conto-m descriptions, calculstir?g and 
correcting for specific errors inherent in machine tool design, and gerersthg 
the design specification for cams which control these machine tools is in %he 
process of being written. Following a recommendation of the Numerical Contxl 
Sub-Zodttee of the Committee on Super Accuracy, $he Hanford routine will be 
coqsrerl with different methods being investigated by other AES installa-- dons. 

.* 

Relations Operstion 

Curves of $he form y = a + bx -C- cx2 A dx3 where y = monthly salary and x = years 
since grsduatfon were developed for data from two off-site sources as veil as 
W 3 .  These cwves facilitated comparison of data from differerit s:t,es a l r h o - ~ c  
the smaller ao-mt of data limited its usefuhess at vahes of x beyoad 15-20 years. 

Discussions were held with personnel of Process Development3 Operatior: concerning 
the precision of instrumentation to be used on %he pulse colum test faeili+,y 
szady, 
neter, a method of collecting and analyzing read filter-standard filter ra3ios 
was saggested which guarantees uniform precision farall samples: 
plan  was discussed for the calibration of a gama a 2 s o q ~  +iome+,er 50 be used for 

As a result of the analysis of pilot s t u & j  data fmru timid c01um.n photo- 

AZL experimental 

*he w s  of pulse column feed concentratLons. 1 -  

,j ; - >' L( 1 7 ' : r f i - q  * 4 a, -:" 
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4000 Program 

Plutoniilm Secycle Program 

A fluorescent penetrant nondestructive test is zsed to detect surface defect,s on 
z l r c o n i i i  tubes contemplated for use as PRTR fie1 elemeat cladding. the 
reliability of the fluorescent penetrant method is unknam. 
designed to investigate this reliability as a Aznction of several preTaration 
variables: 3 m e  in penetrant oil bath, tbne in endsification bath, and develqer 
drying time. 
reliability and operator effects in addition to the relative effecfs %ad inter- 
action of the preparation variables. 

'20 
An experbent was 

?he form of .the experiment allows f o r  the estimation of absolste 

Swelling Studies 

A inee.C;ing With program personnel was held to discuss current ideas on mechanisms 
of swelling and possible approaches to the analysis of photdcrogrsphs of wanium 
samples to determine the effect-on pore size distribusions of burnup and amesilng 
variakles. 
irradia5ed uraium samples annealed at either 650° or 850° C for one hour. 
familiarize experimental statistics personnel with the status of qyarititz',ivc 
metallography, particularly as it applies t o  the estimation of three-dimensiocal 
properties from two-dimensional sections, W. L. Nicholson atteaded a symposin 
on quantitative metallography sponsored by the Metallmgical Fiesearch >kors':ory 
of the University of Florida, Gainesville, Florida, February 1-3, 1961. 

Analysis was initiated of pore size distributions f o r  .Og and .23 a /o  
3 

Alminum 2orros ion 

Several standard procedures are used by Corrosion and CoatingsGperasion t o  measllle 
sluminum corrosion f r c a n  autoclave experiments. The most precise metho6 of ineY-s.ir- 
ing corrosion penetration uses the stripping of samples b. a methanol iodine 
solution to give a direct measure of metal weight loss ,  which can Se converted r 3  
miUi-imhes pene+,ration. A less precise, h t  siqler, me*hod of ?alcLL%T-lq 
peEesration is based on the assumption that the penetratlon,/weigh+, gai-r r4CiO 
depeads only on autoclave ambient variables. 
mate ,̂he penetration/weight gain ratio, and this ratio is used ss 3 fa,:o: $0 

convem all sample weight gain data for the particular zxtoclave I-U ix to  Fene- 
t.-aYion data. Since the chemical stripping and the f i l m  weighing p r x e s a  is 'sjr 
far %k? mosz isvolTred part of a corrosion experiment, The second zet'csd is 
prcferskle if, in fact, it is valid. h t a  frm seversl rice:iT exper-uier-;s L ? a z ~  
5een re-evaiuat.ed in order t o  dete-ne the effect of smple preparsylon Twr3::3cleS 
sn :he penetrstion height gain r a t i o .  
iseful irforzns';icn in deciding th5 amoxnt of stripping necessary in fzz-de 
eQerlmenzs e 

Standard samples are  zsed ';c PSfi-. 

The degree of this dependence Will ?e 
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General 

Instrumentation 

Additional data analysis was done for Instrument Research and Development; @eration 
i n  connection With the calibration of an RST #4 potentiometer, 
Work Samp ling Studies 

Statistical analysis continued of data from the work sampling study recently e m -  
pleted by Analytical Laboratories Operation. 
puted to estimate over-all work efficiency and variation of this efficiency with 
time of day and day of the week. 

Summcllpy statistics are being com- 

Division of Research Programs 

Work continued on a report of a statistical study to determine the best method of 
estimating background for a high energy anticoincident ty-pe gas sample countla3 
instrument. 
for the estimation of the death rate and initial population size of a pure death 
process convoluted with a Poisson process of unknown intensity. 
held jointly w i t h  Chemical Instrumentation and Data Processing concerning t h e  
setting up of a magnetic tape master file of program sample data. 

A statistical method was devised and flow charted for computer coding 

Discussions were 

Work continued on additionsl features of a mathematical problem associated wl%h 
ion exchange phenomena reported in January. 
and the diff'usion equation associated with the continl;ous generalization of the 
model was derived. 

A random walk model was' constructed, 

~ O P  Carl A, &nett, ,amger 
"sperations Research Synthesis 

K, Nicho1son:kss 

T . 
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PROGRAMMING OPEBATION 
FEZRUARY 1961 

A. REACTclR DEvEIxlpMENT - 4000 PROGRAM 

1. P m ~ R E [ T y c ~ P R o G R A M  

Computer Code Development. 
of the .PUCK code i s  nearing completion. 

Microscopic debugging of the  f u e l  cost portions 
A t  the same time, debugging of the 

reactor physics portion (GPR) was completed t o  the point that small fue l  
exposures are  computed accurately and the code fixes the fuel geometry, 
SDW (Slowing Down Power Volume Ratio), rather than fixing the spectral  index 
f o r  a given case. 
code (PUCK) is the. mastermindb& routine, Rx, which selects equilibrium and 
near-equilibrium plutonium batches f o r  analysis. Rx is now being rescoped 
and w i l l  be ready f o r  final progrcumning and debugging i n  a f e w  weeks. 

The IDIOT code (a transport theory physics code) was used t o  obtain the 
physics parsmeters necessary t o  communicate with the PUCK code fo r  a large 
number of inverted clusters with H20 and %O coohuts.  
c luster  fue l  element is one with multiple internal cooling channels composed 
of re lat ively thin-walled tubes .) The Holey Element code (which determines 
the temperature distribution in inverted clusters)  was used t o  give informa- 
t ion which aided in determining the maximum specific power. 

The f i n a l  step t o  a t t a in  a fully updated working recycle 

(The inverted 

The physical s i z e  of an idealfzed cylindrical  reactor was computed by using 
the l a t t i c e  spacings assumed i n  the IDIO!X' runs, fue l  specific powers an9 
the requirement of generating 750 thermalmegawatts, and was used with the 
fermi age and the diffusion length (also from IDIOT code) t o  calculate a 
t o t a l  non-leakage probability. This, with allowances for: xenon and samarium 
absorption, reactor temperature coefficients, and control, allma selection 
of values f o r  the PUCK input. 

More exact comparisons w i l l  be made for this study on a smaller number of 
cases using MELEAGER (a  physics burnup code) which wlll solve for both 
batch and graded irradiation cases. 
important because some of the schemes f o r  fueling supercr i t ical  reactors are 
not suitable f o r  graded use, 

These more refined calculations are  

The s ta inless  steel cladding comparison study was amended t o  include data 
with which one can estimate the penalty for operating a reactor a t  fue l  
exposures less  than the  exposure a t  m i n i m  cost. Cases included cover a 
large number of reactor physics and ecmmic  conditions. 

Assistance was provided Reactor Engineering Development Operation in the 
preliminary phase of the Supercritical Reactor Study making use of the  
re la t ive fue l  costs f o r  graded U-235 enriehed machines generated by the PUCK 
code e 

1 2 2 9 8 1 5  
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One member of Prograspping attended a two-week short course a t  UCLA 
en t i t l ed  "XTuclear Reactor Research and Design - Util izat ion of Digi ta l  
Computers". 

2. s P E c m c F u E L c Y m m ~  

A camputer program to generalize the MEIlEAGER burnup calculations was 
begun during February. 
convert batch i r radiat ion data t o  uninteracted graded data and will provide 
"shutoff" data at any desired final react ivi ty .  
physics calculation represents both batch and minteracted graded cases a t  
any number of final 
time. 
the excess neutrons from a f resh  f u e i  channel are available t o  other fuel 
channels but the  neutron spectrums of each channel are independent of the 
other channels. 
the neutron spectrum of a l l  fuel channels is the same and is determined by 
weighing a l i  t he  isotopes i n  the reactor on a population density basis. 
Currently, ful ly  interacted cases are being solved by i te ra t ion  cf the 
MEZJUGEE? code, but a higher speed method is being programmed. 
reactor graded cycles actual ly  represent a combination of the two methods, 
although there is only a small difference i n  the results except f o r  fully- 
enriched plutonium cycles. 

The basic code ( i .e . ,  f i r s t  working deck) w i l l  

Thus, a single MEIlEAGER 

values which consti tutes a gross saving of computer 
The minteracted graded case is representative of a reactor i n  which 

This is in contrast t o  fully interacted graded in  which 

Most power 

This program will represent the isotopic concentrations as calculated by 
MEDUG= under batch i r radiat ion conditions with a combination polynomial- 
expoential f i t .  
the time intervals  to  a constant flux. Different specif ic  powers can be 
obtained by varying the  time intervals,  since the isotopic decays are 
ignored. 
the end-point conditions. 

The uninteracted graded data w i l l  be obtained by normalizing 

Separate polynomial f i ts  are  made as a function of Ka, t o  determine 

Thorium Fuel Cycles. Some preliminary physics calculation runs have been 
made with the MEI;EAGER code on thorium fue-g systems wfth Pu, u-233, and 
U-235 enrichment. Some physics calculations vere aade previous t o  the 
development of QUICK code economics for thorium systems, but the t o t a l  f u e l  
cost  values i n  the table below were obtained a f t e r  development of a thorium 
cost code. 
a set of consistent logic had t o  be developed to hance  these systems. 
general, the  logic was t o  fix the  value of U-233, a ~ d  calculate tne remaining 
'rranium values from the pr ice  schedule. 
handled i n  the usual manner by making total fue l  cost3 (T.F.C.) a Pmction 
of Pu value. 

Although only minor changes were required in  the QUICK ccde, 
In 

The plutonium i s o t q e s  were 
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Enrichment 
Material 

Pu I* 

Pu 11* 

Pu III* 

-233 

u-235 

Pu I* 

pu 11* 

Pu III* 

THORIUM-232 FUEL CY= COST RESUETS (NOT MIITIMIZn,) 

Basis: APWR Physics; TID-8602 for G r a d e d  Fuel Cases; 
TID-8502 for Batch Cases. 

Percent F iss i le  
Enrichment W / T o n  

hllng 
Method 

Graded u, 480 2.29 

Graded 40 , 040 3.75 

Graded 44,020 4.77 

Graded 37,700 3 025 

Graded 52,395 

Batch 5Y.360 

4.38 

2.29 

Batch 16, 950 3.75 

Batch 18,290 4.77 

Notes : - 
*Atomic fraction of each isotope: 

PU-239 Pu-240 Pu-241 

PUI 0.950 .0.5 

Pu I1 0 752 0,195 0.049 

pu I11 0.529 0.301 .o ,143 

T.F.C .* 
Mils/Kwh 

3.43 

2.15 

2.21 

1.40 

2 a 2 3  

5.17 

3.26 

3.24 

PG- 242 

0.003 

0.026 

-With U-233 and f i s s i l e  Pu valued a t  $15/gre,m. 

Interesting comparisons can be made i n  the above table between Batch and 
Graded Cases a t  the same enrichment, showing a reduction i n  f i e 1  cost 
using graded irradiation. However, these graded calculations do not 
include "startup" and "ehutdown" charges, which would increase the graded 
costs somewhat.  

Comparison of fue l  costs for different enrichment materials is not valid, 
because the costs are not minimized. 
while others a re  far away, giving the erroneous impression of a high 
fuel cost  Comparisons between the Batch and Graded Cases a t  the same 
enrichment are  s t i l l  considered a t  i eas t  quali tatively valid, hcwever. 

The next step planned i n  the thorium evaluation i s  t o  caiculate minimum 

IJNCWSIFIED 

Thus, some cases may be near minimum 

I 2 2 q 8 11 fue l  costs with different enrichment materials. The calculations made t o  



date will be used as a guide t o  the re la t ive  enrichment necessary to 
obtain these f u e l  cost  minimizations. 
a l so  be investigated i n  the  broad spectrum of thermal reactors that have 
been analyzed with plutonium-~-238 cycles. 

In addition, thorium cycles w i i l  

Sixty-six Fonn 189 Research and Developmmt Program Proposals were reviewed, 
including eleven which were w t t t e n  by Programming. 
t ions f o r  FY-1963., 06 Program, Division of Biology and Medicine, were camposited 
and prepared f o r  t ransmit ta l  t o  the AEC, and DBM programs a t  Hanford were 
reviewed with Dr. Allen Lough and M r .  James Turner (of AEC-DB!) who v is i ted  
W o r d  Laboratories t o  familiazrlze themselves with these research programs, 
par t icular ly  in the  area of radiological physics. 

Hanfod assignments which were taken on a t  the meeting of the  Panel on Disposal 
of Radioscttve Wastes in to  Fresh Waters were completed and forwarded t o  the  
IAEA headquarters i n  Vienna. In addition, comments on a draft report were 
provided and appropriate reference materials were forward&. 

The meeting of the Division of Biology and Medicine Program Cirectors was 
attended a t  the  Donner Laboratories, Eerkeley, California by one member of 
Progrannning. Most of the  meeting was devoted t o  a review of the progress of 
research propanm a t  the University of California and t:, discussions of the  
recent S L 1  reactor accident at  Idaho Falls .  

Also, the budget assump- 

Two new, long-range proposals f o r  research and 3.evelopment w e r e  prspared fcr 
submittal to the AEC. 
chemical pmpert ies  of isotopes; the other proposes the stucly af ullconventicral 
isotope separations processes. 
earUer.success of EEanford Laboratories personnel i n  separating aercluy-204 by 
the  monochromatic photochemical sensi t izat ion process - a n  unconventiaal  
isotope separations process which is based on a d is t inc t ive  physical chemical 
property 

One is concerned with the study of d i s t inc t ive  physical 

Reparat ion of these was encouraged by the 

A secret report discussing the  isotapic compositions of recovered cesium and 
strontium f i ss ion  products and the implications of w h a t  such cmpositions 
m y  disclose concerning reactor operating conditions was issued. (Hw-68315, 
"Fission Product Security Problem - Preliminary Evai-ation" by E. W. McXee, 
dateti  February 20, 1961.) Additional ietaiis on tnir st..iLy yere beiag rcfine.3. 

3. 3erald W. Johnson, Director, PlDwshare Prepam, has agreed 59 be the 
Hanf'ei1-3 Science Colloquium speaker f o r  April 18, 196~ 

Assfstance was provided i n  arranging for visits ana t 3 w s  by 356 v k i t c r s  
during the month. This number included 26 v l s i t c r s  on 1 5  cfficfal bssicess 
visits, and 330 stuients ,  teachers, and other Lay persxmel cn six separate 
tours 

Acting Manager, (, 
Prcgramming 



UmCLAsSIFIED G - 1  HW-60712 

RADIATION PROTECTION OPEPATION 
RETORT FOR TRE MONTB OF FEBRUARY, 1961 

Effective 2-1-61, V. M. Milligan t ransferred frcrm the Calibrations Operation t o  
IPD and L. L. Crawford transferred from the Fbdiation Monitoring Operation t o  
the Reactor & Fuels Research & Developrent Section. On 2-15-61, P. C. Friend 
was hired as a Special is t ,  Radiation Monitoring, and assigned t o  the Radiation 
Monitoring Operation. 

B. ACTIVITIES 

One case of minor plutonium deposition was confinned during the month. Based on 
preliminsrybioassay measurements, body deposition w i l l  probably be less than 
5% of the  maximum permissible body burden (mpbb). The t o t a l  number of plutonium 
deposition cases t h a t  have occurred a t  Hanford i s  265 of which 192 a re  currently 
employed. 

S i x  minor injuries potent ia l ly  contaminated w i t h  plutonium were examined i n  the 
Whole Body Counter. 
wound. Two cases showed detectable, but minor, plutonium contamination and two 
cases required excision of small amounts of t i s sue  t o  remove plutonium a t  the  
wound site.  I n  the excision cases, abou 10 nc was the maximum amount measured 
i n  the wound (one nanocurie = 1 nc = 
the plutonium remaining a t  the wound si te  t o  about 1 nc. 

Two of these cases showed no measurable contamination i n  the 

uc; mpbb = 40 nc). Excision reduced 

Fission product air contamination occurred i n  the  221-T Building i n  conjunction 
with pumping out f l u i d  i n  the tank with air pressure. 
employees i n  the Whole Body Counter show 
permissible body burden f o r  2 9 5  and Cel'@. Faulty vent i la t ion at  a cut-off s a w  
i n  the 333 Building resulted i n  a t rans ien t  body burden of 5 - 10 mg of uranium 
i n  a Fuels Preparation Department employee. 

Examination of involved 
a maximum of about O.l$ of the maximum 

An I r rad ia t ion  Processing Departlllent employee entered an abnormally high radiation 
f i e l d  (1 r t o  100 r/hour) i n  the 105-B B u i l d i n g .  
a radiat ion zone most of which has a normal dose rate of 1 t o  3 mr/hour. 
strayed from t h i s  location i n  the course of performing housekeeping and was exposed 
t o  a dose rate of 1 - 100 r/hour, f o r  an estimated three minutes. The source of 
t h i s  dose rate w a s  discharged m e t a l  i n  the discharge area pickup chutes. 
supply a i r  duct i n  which the'man was working i n  this locat ion is i n  the v ic in i ty  
of the  discharge area pickup chutes. His film d o s b e t e r  indicated he received a 
whole body dose of 170 m r .  

He was i n  the supply a i r  duct; 
He 

The 

Prompt action by employees minimized the consequerLces of a spread of plutonium 
contamination which resulted from a rupture of a Pu-A1 b i l l e t  a t  the 308 Buiiding 
ro l l i ng  m i l l .  Microcuries amounts of plutonium were deteoted on the  f loor .  

U N C M S I F I E D  
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A sudden change i n  containaaent vessel  pressure caused an unplanned incremental 
rise i n  the moderator level of the PRTR during c r i t i c a l  testing. 
associated with this incident were investigated because of the :potent ia l ' for  
operating d i f f i c u l t i e s  if the reactor were operating a t  f u l l  power level. 
pr ia te  act ion was planned t o  prevent 8 recurrence of this condition. 

The circumstances 

Appro- 

A study conducted t o  determine if  the mask checking equipment i n  the 2724-W Building 
was sufficiently sensitive, indicated that t h e  mask checking equipment is a t  least 
as sensitive t o  conteminsted Illaterials poten t ia l ly  trapped i n  a i r  passages of  assault 
masks as the  conventional. GM meter check. 

O n e  employee who wa8 contaminated during the grinding of a c 
January s t i l l  had a measurable, though maU, quantity of C O ~  i n  h i s  lungs. While 
the lung burden is only  about O. l$  of the msximum permissible body burden, 
repetitive examinations i n  the Whole Body Counter indicate t h a t  the  excretion r a t e  
is  extremely low. 

taminated pipe i n  

The air f i l t e r s  f o r  the a i r  supply t o  the i ron roan i n  the Whole Body Counter were 
changed after f i f t een  months of o erat ion.  

Radon daughter a c t i v i t y  was also measured i n  the fi l ters immediately after they were 
r e m o v e d .  

e t o t a l  a c t ' v i t y  f o r  the f o u r  removed 
f i l ters  was: 6 x 103 d/m of Cs137, 1.3 x 10 P d/m of Rulok and 7.2 x 103 d/m CelWF. 

I n  using the Whole Body Counter probe f o r  locating plutonium contaminants i n  super- 
f i c i a l  WOW, it was found thst use of a  mall (1 m2) piece of lead as an 
absorber Over the wound s i te  was more effective i n  locating the contaminants than 
the previously used small collimator. 

The exposure record cards for employees' were prepared and dis t r ibuted through 
supemision. 
Manval Chapter 0523, was prepared and forwarded t o  AEC-HOO. 

F i f t y  extra-high range CP-TPTs w e r e  ordered fo r  emergency monisoring purposes. 
instruments provide the  capabi l i ty  of measuring gamma dose rates up t o  5000 r/hour. 
Tile ionization chamber of these instmments is t o  be constructed of 1/8 inch 
aluminum t o  minimize beta radiat ion sens i t iv i ty .  

The automatic Columbia River Monitoring Station WELS reactivated on February 8 follow- 
ing repair of the pump which had suffered excessive w e a r  of the impeller shaft a d  
temporary repair  of the  amplifiers. Overheating, excessive maintenance, and lack of  
dependability resulted i n  the ordering of replacement t rms i s to r i zed  amplifiers. 

The annual radiat ion exposure report  for  1960, required by A E C  

These 

Equipment and supplies f o r  transfer of the Biological Monitoring fmczicn t o  the 
Fadiation P r o t e c t i o ~  Operation were ordered, One boat, outboard momr, Trailer and 
associated hunting and fishing equipment were t ransferred from the  Biology d>eraTion 
t o  the Environmental Monitoring Operation. Necessary game ccl lector  permizs were 
a l s o  obtained. 
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Modification of the exis t ing aerial monitoring equipment t o  pravide faster and 
variable t i m e  responses was completed. 
equipment by Nucleonic Instrumentation personnel proceeded on schedule. Modi- 
f ica t ion  and cal ibrat ion of the Redox Plant 50 ft. stack sampling equipment 
approached completion. 
probe f o r  the  c r i t i c a l  mass f a c i l i t y  exhaust w a s  completed with the  assistance 
of Chemical Effluents Technology personnel. 
t o  uniformly acceptable stack monitoring systems f o r  use on W o r d  stacks w e r e  
in i t ia ted .  Generally, the approach will be t o  mate commercially available 
components with Hanford designed components. 

Design of improved aerial monitoring 

The design and fabrication of an isokinetic sampling 

Development a c t i v i t i e s  leading 

Radiological Design consultation Was provided fo r  the Fuel Recyble Pilo+, Plant. 
The preparation of the cmple te  radiological design c r i t e r i a  f o r  t h i s  f a c i l i t y  
was star ted.  

The X-ray energies obtained with the use of various K-fluorescent ta rge ts  and 
f i l t e r e d  X-rays were analyzed with a portable energy analyzer. 
indicated t h a t  the  23.7, 52, and 100 Kev energies were the best  marnoenergetic 
sources available with the present cal ibrat ion equipment. 
i n  established energy values were noted. 
the cal ibrat ions made with the X-ray and K-fluorescent source, 

The study 

Several discrepancies 
Additional work was planned t o  improve 

The design f o r  the new Hanford personnel dosimeter approached completion. 
number of so l id  state devices was obtained f o r  evaluation as fast neutron dosi- 
meters. 
the BMI s i l icon  diode neutron dosimeters w e r e  received. Studies on correlating 
forward resistance changes with neutroqdose w i l l  be in i t i a t ed  when operating 
time on the posit ive ion-accelerator i s  available.  

A 

The contract with the  Battelle Memorial ' insti tute w a s  comple+Yed and 

A 9-inch double-moderator c r i t i c a l i t y  dosimeter was evaluated f o r  neutron response 
i n  the energy range from 54 Kev t o  6 MeV. 
' in t h i s  range t o  be be t t e r  than + 20$. 
dosimeter amounted t o  about 8 co&s/minute/mrem neutrons. 
the double-moderator approach t o  c r i t i c a l i t y  l eve l  dose measurement is that 
the energy d is t r ibu t ion  of neutrons is  not determined. 

The exposed fluorods which w e r e  sent  t o  Los Alamos f o r  comparison w i t h  o w  fluorod 
dosimeter system were interpreted by Los Alamos t o  within + 1@ of the actual 
doses delivered t o  these devices a t  Hanf'ord. A copper foii exposed t o  1 rad o f  
230 Kev neutrons resulted i n  a disintegration r a t e  of  210 dpm!gm, indicslting 
suf f ic ien t  s ens i t i v i ty  f o r  use as a component i n  a c r i t i c a l i t y  personnel dosimeter, 

P. E. Bramson attended the 2nd Annual Conference on Microdosimezry sponsored by 
the Bsusch & Lomb Cmpany a t  Rocheszer, New York. 
the Hanford application o f  fluorod dosimeters. 
proposed Washington Sta te  B i l l  (SB 427) was provided by AR Ke?ene 53 the Senate 
Committee on N a t u r a l  Resources a t  Olympia, Washington. 

I n i t i a l  studies showed the response 
Activation cf the indium f o i l s  i n  this 

One disadvantage or' 

He presented a paper describing 
Technical consultazion c?n +,he 

The hazard analysis , analyzing the radiolo i c a l  consequences of l o ~ s  of control 
during shipment of kilocurie amounts of Ce127 and SrgO, neared completion. 



UmCLGsSIFIED E 4  - IN-68712 

c. EMPLOYEE RELATIONS 

One suggestion was submitted by personnel of  the Rsdiation Protection Operation. 
Three suggestions submitted by Radiation Protection personnel are pending 
evaluation. 

There were six medical treatment injuries during the month for a frequency of 
2.81. No securi ty  violat ions occurred during February. 

Radiation Protection training included: 
presented t o  two groups of  Fire  Protection employees, Radiographic Testing 
Operation, and Design personnel; or ientat ion programs for Security Patrol w e r e  
formulated; a t ra ining program including tours  was organized for two newly 
assigned exempt personnel; t ra in ing  courses were planned for 90 members in 
engineering and draf t ing assignments i n  the 7QO Area; a one-hour t ra ining t a l k  
was presented t o  Nuclear Physics Research personnel; and three one-half hour 
t ra in ing  sessions on use of Exposure Estimate Cards w e r e  held w i t h  Plutonium 
Metallurgy personnel. 

W i n i n g  and refresher sessions w e r e  

E. SIGNIXCANT REPORTS 

HW-68204 "Neutron Damage t o  Semiconductor Devices" by 3. R. Haffner. 

HW-68471 

&-68706 

" A n a l y s i s  of Radiological Data for the Month of January, 1961" 
by E. C. Watson. 

"Monthly Report - February, 1961, Radiation Monitoring Operation" 
by A .  J. Stevens. 
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ENVIRONMENTAL MONITORIJJG - RESULTS - {Mid-January 1961 - Mid-February 1961) 

Activity Monthly 
Sample Type and Location Type Average 

Drinkina Water 

100-F Area 
Separations Areas 
Pasco 
Kennewick 
Richland 

Columbia River Water 

Isotopic 
Gross Beta 
Is0 t opi c 
Isotopic 
Gross Beta 

0 -9 
1.9 10-7 

e l e 2  
< 3.0 x loe8 

Units 

Above 100-B Area 
100-F Area 
Hanf ord 
PaGco 
McNary Dam 
Vancouver, Washington 

Gross Beta 1.7 x lo-'- Ci+ 
Isotopic 2 09 $ MPrJw-GI* 
Isotopic 3 02 $ %-GI.* 

22 Q MPCw-GIH Isotopic 
Gross Beta No sample PC/ cc 
Isotopic o 06 $ MFc,-GI* 

Atmosphere 

1 ~ 3 ~  Separations Areas 119 
1131 Separations Stacks 1131 
Active Par t ic les  - Project -- 
Active Par t ic les  - Environs -- 
Vegetation (Control l i m i t  f o r  vegetation i s  10-5 pc 1~3'jgj 

separations Areas 1131 2.6 x +c/g  

1131 - Wash, and Ore. Emitters < 1.0 x 10-5 w / g  

< 1.5 x l i c k  

4 3  

Residential 1131 
Eastern Washington and 

Fission Products less Gamma 

6 Oregon 1131 < 1.5 x 10- 

*. The $ MET, i s  the percent of the m a x i m u m  permissible l i m i t  fcr c c c q a t i o n a l  
exposure t o  the gas t ro in tes t ina l  t r a c t  calculated from drinking --?e- l$mi?S 
contained i n  NE3 Handbook 69. 

* The $ MPC,-GI i s  the percent of the maximum permissible cmcen t ra t ims  f o r  
persons i n  the neighborhood of controlled areas fer continuous exposure to 
the  gas t ro in tes t ina l  t r a c t  calculated from drinking water limits con%ained 
i n  N E  Handbook 6 g e  - This  locaticm is now sampled quarterly.  The most recent resulT i s  tabled. 

1 2 2 9 8 8 3  UNCLASSIFl3D 
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EXPOSURE' EVALUATION AIID RF,CORDS 

Exposure Incidents above Permissible Limits 

Whole Body Localized 
0 0 
0 2 

February 
1961 t o  Date 

Gannna Pencils 
Pencils Paired Readings Paired Readings Lost 

4,440 71 7 0 
9 9 418 146 

Processed 100-280 mr Over 280 m r  Readings 
February 
1961 t o  Date 10 0 

Beta-Gama FFlm Badg es 
Badges Readings Readings Readings Lost Average Dose 

Processed lOO-3CO mads 300-500 mrads Over 500 mads Readings Per Film Packet 

February 8,745 965 65 31 
1961 t o  I 
Da+,e 19,375 1,677 130 35 4.8 8.54 18.58 

Neutron Film Badges 
Film Readings Readings Eeadings Lost 

Processed 50-100 mrem lOO-3OO mrem Over 300 mrem Readings 
Slotz Neutron 
February 832 0 0 0 6 
1961 t o  Date 2,912 0 0 0 1 5  

Fast Neutron 
Fe brtlar y 
1961 t o  Date 

263 
819 

31 
139 

0 
43 

6 
1 5  

0 
0 

Vhole Body Counter 
Male 

55 
9 
1 

- 1961 t o  Date Female February 
GE Employees 

Routine 
Special 
Terminal 

4 
0 
0 

59 
9 
1 

105 
17 
1 

Nonemployees 1 1 
& 6 2 

PTP -employment 0 - 
66 

0 0 

71 

- 
Total 5 

Bioassay 
Februarj  1961 T C  Sate 

1 2+ Confirmed Plxtonium Deposition Cases 

Flxtonim: Samples Assayed 
Resclts above 2 .2  x pc/sa.mple 

87L 1, $15 
2c 35 

891 1, s 5  Fissicn Product: Samples Assayed 
Results above 3 .1  x loe5 p FP/samples 1 2 

3@ 571 rJrani.m: Samples Assayed 
* B r i n g %  the t o t a l  number o f  plutonium deposition cases vhich haxe occurred a t  

HanfoPd to  265. UNCmSIFIED 
I 7 3 9 1 7 " l  
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Uranium Analyses 

Sample Description 

Fuels Preparation 
Fuels Preparation* 
Hanford Laboratories 
Hanfold Laboratories* 
Chemical Processing 
Chemical Processing* 
Special Incidents 
Random 

G-7 

Following Expos m e  
Units of 10-9 pc ~/cc 

Number 
Maximum Average Samples 

60.8 4.2 76 
0 0 0 

30.5 6.1 40 
0 0 0 

59.9 6.2 37 
18.9 12.7 2 
164.0 55.7 12 
1.5 1.1 2 

m-68712 

Following Period f No Exposu 
Units of 10-9 pc u/cc 

Maximum Average Samples 
Number 

13 07 2.5 62 
0 0 0 

9.4 3.0 33 
0 0 0 

36.8 4.6 43 
20.8 20.8 1 

0 0 0 
0 0 0 

*Samples taken prior to and after a specific job during work week. 

Thyroid Checks 
Checks W e n  
Checks Above .Detection Limit 

Hand Checks 
Checks Taken - Alpha - Beta-gamma, 
Skin Contamination 
Plutonium 
Fission Products 
Uranium 

CALIBRAmONS 

Portable Instruments 
CP Meter 
Juno 
GM 
Other 
Audits 

T o t a l  

Personnel Meters 
Badge Film 
Pencils 
Other 

Total 

Miscellaneous Special Services 

T o t a l  Nmber of Calibrations 

1 2 2 9 8 0 5  
AR &ene:jmb 

February 1961 to Date 
0 0 
0 0 

35,574 56,657 
45,235 97,030 

28 
40 
1 

34 
83 
23 

Number of Units Calibra-ced 
Februarj 1961 to Date 

- 
998 1,858 

594 1,349 
181 337 

260 483 

ll0 
2,143 

213 
4,240 

603 
2 , 223 

88 9 
3,529 

305 96.1 

4,671 8 730 

Radiation Protection 
UNCLASSIFIED 
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LABORATORY AUXILLARIES OPERATION 
MONTHLY REPORT - FEBRUARY. 1961 

GENERAL 

mere  w a s  one security violation charged to the Operation. 

There were no major injuries;  the minor injury frequency rate  was 3.49, 
wbtch is  considered about average experience. 

TECHNICAT, SHOPS OPERATION 

Total productive time f o r  the period w a s  23,280 hours. 
hours performed in the Technical Shops, 4,299 hours assigned to Minor 
Construction, 42 hours assigned to other project shops and 1,223 hours 
assigned. to off-site vendors. 
604 is required in  the current mnth  with the remainder distributed over 
a three-month period. 
hours. 

This includes 17,716 

Total shop backlog is 23,350 hours, o f  which 

Overtime hours worked during the mnth  was  1,208.7 

Distribution of time w a s  as follows: 

Man-Hours $ of  Total 

Fuels Preparation Department 
Irradiation Processing Department 
Chemical. Processing Department 
Hanfo rd Laboratories OpeEation 
Construction Engineering & Util i t ies  
Miscellaneous 

Requests for emergency service increased slightly,  requiring an overtime 
rate  o f  5.4$, compared t o  4.5% the previous month. 

At the close of the reporting period, there were four open requisitions 
fo r  Journeyman Machinists and one for  a qualified Instrument Technician. 

A check of government owned surplus equipment disclosed a deep hole 
dr i l l ing  machine available t o  the Technical. Shops f o r  the cost of f re igh2  
and instal la t ion.  
a savings of  approximately $20,000 will be realized. 

As a new machine of  t h i s  type was planned for  the Shops, 

UNCLASSIFIED 
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RADIOGRAPHIC TESTING OPERATION 

General 

A total of 7,984 tests were made, a f  which 728 were radiographic (including 
x-ray and gamma-ray) and 7,256 were sup-plementary teszs. Out of a total of 
3,359 ms11-hou,rs, 546 (16.2%) were used in connection with radiographic tes t s ,  
and 2,813 (83.8g) were used on supplementary tesfs .  The supplementary zesf 
work included: autoclaving; borescoping; dimensional measurements (micm- 
scopic and air--); eddy current; magnetic par t ic le ;  penetrant {tcr,+,raat 
and fluorescent O.D. and I .D. ) ;  leak detection; sxrface treatment (pi'klicg, 
steam detergent cleaning, and vapor &greasing); and ultrasoni: (core 
integrity, bond tests, f l a w  detection, and thidmess measylremen$). 

The number of pieces handled this mnth  totaLer2 5,276 items. %e fee+, o f  
material represented by these items 9mom+,ed to  56,800 fee',. Work cn 
tubular components continued to account for  a large perzentage cf C,he 
footage of material tested; the tubular component work inchdes boyh D i e l  
element sheath tubes and reactor process tubes. 

Production tes t ing and treatment of the NPR process tubes is proceeding 
routinely. 
is now being successfully wurked off.  
been mainly solved by the use of a dry dev9hper technique and 337 white 
l i gh t  borescope checks of fluorescent penetrant indicaticns t.hati may be 
&-sing fmm surface marring. 
i s  also being worked off in order t o  obtain =re in-prccess sTcrage space. 

Some p e s t i o n  has arisen regarding the iat.emal fntegrl+.y o f  the pE2ess 
tzbes. 
a condi+,ion tha t  may be serious in  that presea; me+,hods of 5 e s t x g  dc ZCT 
assure detection. A metal separation ~fl the plane paralled t o  rhe 5 ~ k e  
srlrface has been assumed by the-vendor %o be Sreakiag 01.13 to m e  inside 
w a l i  surface with i ts  subsequent de tec t lm by fPmrescen$ Fenetrar,? tes*g. 
However, in the investigation o f  some o f  these CsmnthuL;ies erxknce 
has been found of cases where the lamina3icn m a y  no2 open LI, mnpie5ely 
to the surface. 
out as a pcssible corollary. 
localized conditioning result ing in a very s m s l l  %rea 5f reducet! wGL 
thickness. 
of  purely internal  discontinuities i; x x e n t l y  miier zaws- lga+xn,  

The f i e l d  operation has been unusuaily active 3n a w-3e v%-;e+v o f  j ~ b ~ :  
for  a large number of cus+amers as evidenced by ?he ;-+-plement*a-r:; ?,e=-, F e r -  
formed and the large number of componen-,s rep=.e--e-r;ei. SOIE cf A5c ?-- -  *I- -ir 
has been of an emergency natcre icvolving e i r k e r  resctcr x+Lges cr errezsl ; !  
criT2ca.L construction work. Some o f  the mn$b-lc;:on m r 4  ~ i - c I v e s  52-2 

The backlog of tubes reqyiring fluorescent penetrant tes2ing 
Problexw involving &ifacts  hwe 

The.backlog cf 2evelopment ordzr ~ z k e s  

Investigation o f  vohn%ary rejecse by =he vzn&or has d i s L o s e 5  

Loss of ultrasonic measuement. signals has been YciceC 
Such a loss cou l i  &.so he aciomred f c r  S y  

Both %he problem cf a localize6 a n d i r x n i n g  aad the de-ez-xn 

1 2 2 9 8 8 1  
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PRTR and NPR work. 
fo r  the reactor system. 
location required the use of Cobalt 60 f o r  a gamma radiograph. 
fluorescent penetrant work w a s  done in  the f i e l d  on the over-bore nozzle 
program fo r  B, D, F, and H Area. 
obtained to give additional f l e x i b i l i t y  t o  the f i e l d  operation. 

An unusual job encountered a t  PwlR involved a pressurizer 
A heavy nozzle weld (4'' thick) i n  a res t r ic ted  

Considerable 

A new 140 KV portable x-ray uni t  has been 

The 300 Area laboratory work continued on a routine basis w i t h  primary e f fo r t  
being devoted t o  t e s t ing  of sheath tubes and plutonium metallurgy fue l  
element examination. 
314 Building was put  into operation fo r  preliminary evaluation of the 
equipment. 
scanning bridge fo r  the ultrasonic cleaning tank is 50% complete. 

The new ultrasonic flaw detection tes t  tank i n  the 

The ultrasonic cleaning equipment has been obtained and the 

Testing S t a t  is  t i c s  

Component 

CPD 

FPD 

HLO 

J A  Jones 

Kaiser Engr. 

I P D  

&tal 

No. of 
Tests 

2,003 

25 

4,986 

163 

44 

2,766 

7,984 

Ft.  of  Weld 
o r  Material 

1 5  

36 

32,008 

100 

18 

24,638 

56,800 

No. of 
Pieces 

19 

9 

4,005 

11 

7 

1,244 

5,276 
- 

CONSTRUCTION OPERATION 

There were 63 exis t ing J. A .  Jones Company orders a t  the beginning o f .  the 
month with a total unexpended balance of $141,998. 
sqplements and adjustments fo r  underruns m u t e d  +a $67,334. 
during the month on HLO work were $108,589. 
m n t h ' s  end w a s  $110,743. 

Ninety new orders, 4 
Expenditures 

To ta l  J. A .  Jones backlog a t  

1 2 2 9 6 8 8  
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%!??!Ex 

Orders outstanding beainnjng of mnth  
Issued during the Wnth (Inc.Sup. & A d j . )  
J.A. Jones Eqenditures during month 

Bslance at mnth ' s  end 
Orders closed during month 

(Inc. coo. costs) 

HW-6071-2 

aL CE&W 
Unexpended . Unexpended 

No. - Balsnce - Nc. 

63 $ 137,200 1 $ 4,798 
93 67,334 1 io 000 

98,296 13; 293 
64 106,238 1 4,505 
89 94,5a= 9% 

* Face V a l u e  of Orders Closed 

FACILITm WGINEERIl7G OPERATION 

There were 13  authorized projects a-3 mnth ' s  end with t o t a l  authorized faids 
o f  $2,673,500. 
difference between expenditures at 1-31-61 snd estimated cost is $Z1913,3C0. 

Project CGE-874, Consolidation o f  Plutonium Me+durgy Faz i l i t i es ,  231-Z 
Building was returned without gppmval by the C o d s s i m .  

The t o t a l  estimated cost of these pro.jec+,s 13 $9,U8,000. The 

The following sumaarizes the status of FEO projec5 sz5i'dfy: 

Number of authorized pro jecta at month's end 1 3  

Number of new projects authorized during the month: 1 
CAH-916 - Fuels Recycle P i l o t  Plant 

Projects completed during the mnth: i 
CAH-885 - Geological & Hydzologicai Wells - Fy-60 

New project proposals submitted t o  AEC during month 2 

New pmjec ts  awaiting AEC appmval: 
CGH-902 U r a n i u m  Scrap Burning Faci l i ty  
CAa-917 Field Serslce Center 
CGH-918 Second Whole Body Counter Cell Addiflon - 747 EliilLinq 
CGH-919 314 Building Ventilation System 
CAB-921 Geological & Hydrological Wells - FY-1961 
CSH-923 Spectroscopy Laboratory - 325 Building 
CGH-924 200 KW Induction Heating Sys5en: - 306 Building 

Note - Proposals complete o r  nearing Zoqletion are as follo-ds,  
Burst Test Fac i l i ty  for  Irradiated Zir-cnium 'Pibes 
27l -CR Waste Treatment Faci l i ty  
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Engineering Services 

Engineering work performed during the month included the following l i s t e d  
major items as w e l l  as scope engineering fo r  project  proposals. 
b i l i t y  of capi ta l  work order f'unds have increased the work load. 

The availa- 

T i t l e  S ta tus  

Pressure Vessel and Piping Systems 
Engineering & Inspection Service 

"Split-half" Machine fo r  Cr i t i ca l  
M a s s  Studies 

Horizontal Control Rod and Drive 
f o r  Tamper Tank (Cr i t i ca l  M a s s )  

Beryllium Dust F i l t e r s  - 306 Bldg.  

E l ec t r i ca l  Modifications - 3702 
Building 

F i l t e r  Changer - CWS 

327 Water Basin - Clean-up System 

Material Handling System f o r  Heat 
Treating Equipment - 328 Bldg. 

Motorized Door Opening Device - 
327 Building 

This is a continuing work program on 
RLO vessels, pressure systems and re- 
l a t ed  safety devices. 
cludes not only periodic inspention and 
engineering evaluations of p lan t  pressure 
systems but engineering service during 
design, fabrication, ins ta l la t ion ,  and 
operation to R & D components having 
process devices sub Jected to  high 
pressures and temperatures. Code 
compliance work is  being performed on 
1) PKTR Systems; 2) I r radiat ion Studies 
Loop; 3) Breakaway Corrosion Loop; and 
4) HLO PAC & Eqcipment Projects.  

The work in- 

Design of machine is essent ia l ly  complete. 
Fabrication cost  i s  being estimated. 

Design work i s  nearing completion. 
Materials are on order. 

Design complete. Fabricatior, and 
ins ta l ia t ion  work is  80% complete. 

Material is on hand and f i e l d  k i rk  is i n  
progress. 

Drawings are being prepared o f  p r c p s e d  
design. 

A study is  being made o f  a recirczlat ing 
f i l t e r  system f o r  removing r&cacti-Je 
contaminates from storage bask  vster. 

Engineering work has s ta r ted .  

Arrange space and i n s t a l l  u t i l i t i e s  Design vcrk +A progress. 
fo r  business machines - 3760 Bldg. 

UNCLASSIFIED 
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T i t l e  - Status 

Source Posit ioner - 3745 Bldg. Design complete. Material on order. 

Special Air Conditioning - Design mmplete Instal la t ion % i r k  
Laboratory in 2224 Bldg. is in progress. 

Animal Pens and Ground Euprove- 
ment - 100-F dog kennels. Also, en evsporative 

Steam and water has been I n s t U e d  in 

ccoler i s  being instal led.  Asphalt 
parking m a  and al?nal pad is being 
placed. 

Drafting and Design Services 

Work load in 3706 Building drafting room is constant with some overtime 
work required. 
loads with backlog In 308 off ice .  
were ccmpleted this month. 

Branch off ices  In 306 and 308 Buildings have steady work 
The equivalent of 155 design d r a w i l ; p  

Mador-design and drafting work in progress includes the following: 

1. Physical and Mechanical Properties Test Cell  - 327 Bldg. - Special 
e q p i p n t  design - complete. 

2. Structural  Materids Irradiat ion Test Fac i l i ty  - design - 36 dvgs. 
required - 755 complete. 

3. Strontium Purif icat ion Pm jec t  - Wcrk complete. 
4. Thermal Precipi ta tor  - 5 dwgs. required - bqb complete. 
5.  Cr i t i ca l  Fac i l i t y  - appmx. 20 dwgs. required - 95% complese. 
6 .  Ultrasonic Transducer - B r i d g e  & Track - 4 dwgs. - essenzis l ly  eompleti. 
7. Special Air Operated Chuck f o r  vlbrstory compact;cr - 6 dngs. 70$ zcmplese. 
8. Oxide Press  - Hood Enclosure - 75$ conplete. 
9. Process Calclner - 25 dwgs e s t b a t e d  - 494 zomplete. 
19. Speclal Air F i l t e r  fo r  325-A Cells - 9 dwqs. - complete. 
12. Transfer Cask - 327 Bldg. - 7 dwgs. - 75% complete. 

P l a n t  MaFnfenance and Operation 

Zanuary costs were $158,779, which i s  9 . 6 %  gf fcrecas+,e< expen&itizeq. 

Annlysis of Costs 

The cumulative expenditures are 2.4% belov forezssy. 
$17,000 is  at t r ibufable  to i e s s  maintenance w r k  + h a  p l w e d .  
mn5h o f  January she costs were within $2900 cf +,LE ProLCzed snci.ini:. 
During t h i s  mn th  the work forecast  w a s  reviewed 2, $he l i g h t  cf' f L e  
l imited work force available fo r  bulld2ng and mzhmery maintenace. 
sxeam predictions were likewise revlsed becaise o f  rhe mild i r in te r .  
a consequence, $209,000, w a s  released. 
current, mcnthly liquidations (ren?) in HLC bnlldings. 

O f  This $21,330, 
P?r ';fie 

The 

The resuLt w a s  3. 27$, IY&L;.+,LC? i ~ l  
As 
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Iuprovement Maintenance 

Item January 

Relocation & Alteration $ 7,301 
Repainting 2,763 
Reroofing 9,419 
Elec t r ica l  wdi f ica t ions  743 
Piping modifications 37 

- 

H&V Gdif ica t ions  

Waste Disposal and Decontamination Service 

The bxprovements provided by Project CGH-819 to the 340 Building loadout 
stations,  t r a i l e r  shelter,  and increased storage capacity has  improved 
working conditions and decreased loadout time. 
this  project,- some interference with operation was anticipated and some overtime 
w a s  used to  accumulate w a s t e s .  

During the construction o f  

The decontamination work continues primarily :on laboratory radiation handling 
equipment. 
in volume primarily because of wastes generated i n  the 325-A ce l l s .  

Hggh l eve l  waste disposa l  by concrete drum process has increased 

Plant Engineering and Miscellaneous 

Appmrimntely 26,000 square  f ee t  of p r in t s  were reproduced during the mnth. 

The total estimated value of the 12 requisit ions issued during the month was 
$4,000. The maJority of this procuremen5 ac t iv i ty  is f o r  approved HLO projects.  

P a i n t a g  w a s  continued in 325 building. 

In te r ior  painting was s ta r ted  i n  3707-C Wilding. 

Painting o f  certain moms in  231-2 w a s  started.  

A contingency maintenance request f o r  the replacement, rerouting and shielding 
of the crib waste l i n e  i n  327 building has been approved by the Commission. 
J. A. Jones Construction forces are doing the  work. 

Laboratory furniture f o r  325 building has been ordered. 

A canopy has been designed and i s  being built, f o r  747 building. 

Improvements t o  50 ton refrigerant compressor i n  325 building are being made* 

Design has been made fo r  procurement of  improved laboratory hoods i n  329 
building 
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A new type of sump prarq, is being installed i n  basement of 326 building to 
solve flooding problem. 

Safety switches are being ine ta l led  in control circ?ritry - 326 building. 

Electrical  LY& studies are being made on 325 and 3760 buildings. 

Plans  made for  a new drafting mom location in 306 have been delayed pending 
building O C C q a S l t S  q p ~ ~ v a l .  

A new product assembly room has been completed on the mezzanine of 325 
building basement. 

The crane in 3 4  building was inspected. 
repairs a r e  made. Material is  on order. 

The crane is  out  of service W t i i  

TECHNICAL INFORMATION OPERATION 

Volume I, No. 1, of a new Technical Infoxmation publization -- $he Plcttonilm 
Information Bulletin -- w a s  dist r ibuted during the m n t h  *to W O  personnel 
concerned with plutonium technology and to a i?m-t%ed number of of f - s i te  AEC 
contractors ac t ive ly  engaged in plutonium. research and development. Intent  
of the Bu l l e+ , in  is to present a current-awareness service to HAP0 and cff-s iye 
AEC contractors of new and s ignif icant  p lu tonim information f r o m  world-vide 
sourzes. 

B. B. Lane has edi ted and issued a revised "Glossslry af Hanford Te-,hno;zg;.'', 
HW-68206, updating an e a r l i e r  glossary published i n  1954 as Rw-3244. The 
new ediCvion revises and supersedes the former and adds about 150 new words 
and abbreviations. Entr ies  consist  of Hanford jargcn (words and abbrevia- 
t i cns  whizh have special  and unique meanhgs at  Hanford) as it is fo'md sp 
written reports o r  personal conversatfons . 
The Director of the Division of Classification m e t  wi th  HAP0 persoxmel 
February 1 ~m discuss the current classifisaLuion res t r ic t ions  on nluton'ln. 
The discussion was primarily an exchange of information on policy, prscxi:e, 
and the affect o f  the res t r ic t ions  on the Plctonium Recycle Pmgrsm. 
nlassif icat ion o f  the plutonium i n  the i n t i &  PRTR ksciicgs w a s  r e p e s t e 2 .  

Comments on the f i r s t  issue have been sol i - i ted.  

De- 

During CY-1960, Technical Publications published L1? T'OZTEL~ reporJs a d  25 
info- reports. 
text, and 23% i l lus t ra t ions .  
Technissl Publications was 31.7. 

These reports contained 6,873 pages, o f  whi2h 77$1 were 
Average number of d s y s  each report was i n  

The Speech and Article Clearance Activity Repor? fc r  i960 hss been :omple--el,y 
su+fimated. 
of cards m e n r h e a  during the year by Technical Infcrmation' s keypmxh 1 r n i ~ ~ .  

It i s  now presented in  t a b u h r  fcrm f r o m  an T33M &7 print-02% 

There were 374 items processed for  clearance. C c ~ i e s  cf the  repcr': vere 
sen+, to Level 2 Managers of HAPO, and i n  addition TQ Level 3 Nanagers i n  
HLO, where most o f  +,he submittals originated. 

1 2 2 W H 3  UNCLAsSIFlEC 
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The Special is t ,  Technical Information Procedures, has been spending con- 
siderable time in preparing procedures for  the forthcoming automation of 
the Classified Files.  
catalog, i t s  role in the total l i t e r a tu re  searching spectrum, w h a t  cards 
should be f i l e d  into it, and so on. 
needed Before Files, automation is  completed. 

One of the principal problems concerns the reports 

A clear  po-..icy i n  these items w i l l  be 

The program to replace older off-si te-originated documents by microcards 
from the  AEC has been s l o w .  
OTIE and, as a result of overtime by two clerks, another 900 microcards w i l l  
be ordered. 
be checked. 

An order f o r  2100 microcards has been sent to 

There s t i l l  remains a large part of the document collection to 

Mechanical handling of the Library's periodical subscriptions has now been 
completed, and it -ears t ha t  no Arrther debugging w i l l  be necessary. 
machines are now mutinely updating the tape fo r  any changes i n  the periodical 
subscription act ivi ty ,  and providing reports on periodical t r a f f i c .  

The 

Work Volume S t a t i s t i c s  
Januaq  February 

Document Distribution and Fi les  

Documents routed and discharged (copies) 18,701 22,215 

Documents sent of f - s i te  (copies) 10,489 8,182 

Documents picked up and delivered 21,015 20,827 

Documents issued (copies) 18,181 14,361 

Document reserves f i l l e d  (copies) 640 617 

Do cument Account a b i l i t y  

Holders of c lass i f ied  documents whose f i l e s  

Documents inventoried in Fi les  (copies) 
Documents destroyed o r  r e t i r ed  (copies) 
.Documents revised (copies) 
Documents pulled and cbcuments f i l e d  (copies) 
Documents reclassLfied 
Accountable copies o f  SECRET and DOCUMENTED 

were inventoried 

CONFIDENTIAL documents on-site 

Reference and Publication 

Books cataloged (new t i t l e s )  
Books added t o  the collection (volumes) 
Ready reference questions answered by 

Literature searches by professional staff 
Reports abstracted ( t i t l e s )  
Formal repods  prepared ( t i t l e s )  
Off-site requests fo r  HAPO reports (copies) 
Reports released to CAP ( t i t l e s )  

professional s t a f f  

640 
10,196 

9,220 
1,300 

16,960 
823 

209,751 

124 
236 

210 
88 

288 
21 

279 
31 

284 

15,344 
1,196 

21,465 
6 51  

-- 

207,343 

14.6 
327 

200 
90 

261 
16 

231 
48 

UNCLASSIFIED 

I 2 2 4 6 9 4  
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L i b r a r y  Acquisitions and Circulation 

Books ordered (volumes) 
Periodicals ordered 
Books circulated (volumes) 
Periodicals circulated (issues) 
Inter-Library loans 
Films borrowed or rented 

Bound periodicals added t o  the collection 
Bound periodicals discarded 

Industrial film ShOTdngs 

645 
124 

1 , 5 1 2  
2,749 

74 
13 
50 
144 

February 

470 
172 

1,935 
3,201 

83 
20 
77 

133 
35 

L i b r a r y  Collection : 

W-10 Lib- 108-~ Lib- Ind. Med. Total Main Lib- 

No. of books 30,953 8,593 1,739 2,037 ‘L3,322 

No. of bound 
periodicals 14,276 10 1,869 3 16,123 

Classification and Declassification January Febrx ry  

Documents, including drawings and photogrzqhs 
reviewed for downgrading o r  declassification 440 246 

Documents and papers (intended f o r  o r a l  pre- 
sentation o r  publication) reviewed fo r  a g ~ r o -  
priate classif icat ion 33 45 

Documents submitted to Declassification Branch, 
O a k  Ridge 81 57 
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68712- HW- 

D A T E  2/28/61 

F I X E D  P R I C E  

COST P L U S  F I X E D  FEE 

P L A N T  F O R C E S  

A R C H I T E C T -  E N G I N E E R  

DESIGN E N G I N E E R I N G  O P E R A T I O N  

G E  F f E L D  E N G I N E E R I N G  

CGH-805 1 High Temperature Tensile Testing Cell - 327 Building 1 0290 
A U T H O R I Z E D  F U N D S  

D E S I G N  S 20,400 IAEC s --- COST L COMM. TO 2-12-61 s 158 Ir96 
s 170,000 CONST. S 149.600 \ G E  ~170,000 ESTIMATED T O T A L  COST S 170,000 
STARTING 8-26-58 (1 DATE AUTHORIZED 9-9-60 D E S I G N  6-15-5g P E R C E N T  C O M P L E T E  

D A T E S  CONST. 9-14-60 IIDIR. COMP. DATE 4-1-61 DATES CONST. 4-1-61 W T ' D -  SCHED. A C T U ,  

EN G l N E E R  DESIGN I 100 I 100 ! 100 

! AE- TIT. I I 

CG-785 

2 

0 

In-Reactor Studies Equipment - 105 m ,  

I I t  I I I 

PROJ. NO. 

1 I 
SCOPE,  P U R P O S E ,  S T A T U S  L PROGRESS 

F U N D I N G  T I T L E  

This project provides a research and development f a c i l i t y  t o  permit instantaneous 
measurement of  physical properties of materials under dynamic in-reactor and sfmultane 
ex-reactor conditions. 

M A N P O W E R  A V E R A G E  ACCUM M A N D A Y S  

F I X E D  P R I C E  

COST P L U S  F I X E D  F E E  2 740 

Physical completion, with a few exceptions, w i l l  be attained as of March 1, 1961. 
exceptions include the completion of the helium modification, the delivery and 
checking out of the capsule removal equipment, and any start-up type corrections 
that may be required. 

The 

I -  _ -  - _. 

T I T L E  I 100 io0 
GE-TIT. I f  100 loo 
--- 
AE- TIT. I I 

1 

P L A N T  F O R C E S  

A R C H I T E C T  - E N G I N E E R  

D E S I Q N  E N G I N E E R I N G  O P E R A T I O N  

G E  F I E L D  E N G I N E E R I N G  . .  
Iimtll 1 63  1100 i 97 

This project provides equipent  for .  performing room and hfgl S C O P E .  PURPOSE.  S T A T U S  h PROGRESS 

temperature t ens i l e  t e s t s  on highly i r radiated materials and involves the ins ta l la t ion  
of a c e l l  in the 327 Building. 
The manipulator has not been received but the majority of  a l l  other e q u f p n t  has been 
installed 
Acceptance tes t ing  i s  in progress. 
Fabrication of the t ray  around the furnace is  posing special  problems which K i l l  
require more time than or iginal ly  planned t o  resolve. 
the sat isfact ion of the customer i s  expected within the scheduled period. 

Completion of the project t o  



PROJ.NO. 1 T I T L E  

=AH-822 Pressurized Gas Cooled Fac i l i t y  14141-0perat ing 
llcosr COMM TO 2-12-61 s 807,714 

FUN D I N G  

TITLE I - EKldebrand 
H A N  PO WE R A V E R A G E  A C C W  M A N D A Y S  CE-TIT'I1 100 100 100 

C I X E O  P R I C E  AE- TIT. I I 
I 

STARTING DESIGN 4-20-59 ) / D A T E  A U T H O R ~ Z ~ D  4 - -  tJ 59 
D A T E S  CONST. 4-22-59 I~OIR. C O L I ~ .  DATE 4 - -  1 61 

COST P L U S  F I X E 0  FEE 

P L A N T  CORCES 

A R C W I T K C T -  E N G I N E E R  

DESI GN E N G I N E E R I N G  OPER A T I  O N  

FIKLD E N G I N E E R I N G  

E S T ' O -  CDM p L . ~ o E s i a N  2-15-61; P E R C E N T  C O M P L E T E  

DATES CONST. 4-1-61 WT-D. scnco. / A C T U A L  

I 
SCOPE. PURPOSE, S T A T U I  L PROGRESS 

FEO - H .  Radow 
M A N  PO W E  R A V E R A G E  ACCUM M A N D A Y S  

F I X E D  P R I C E  

ork Authority ~-822(5) dated 2/10/61, authorizing additional $125,000 making new 
t o t a l  of $l,lx),OOO has been received. 
Prefabricated piping sections have been moved into B-Cell. J. A .  Jones 
of removing NaK heater from Section D and re-locating sections from 9" t o  18'' i from w a l l  of B Cell. 

i n  process 

TITLE I I I 

CE-TIT. I I 100 j 1CO i 1od 
A€- TIT. I I I I 

* Does not include design perfomed by Struthers-Wells. 

PROJ.  NO. 1 'ITLe Modifications & Additions t o  High Pressure I I F U N D I N G  

I II 

c o s r  PLUS FIXED FEE 

P L A N T  F O R C E S  

A R C H I T E C T  - E N G I N E E R  

DESIGN E N G I N E E R I N G  O P E R A T I O N  

G E  F I E L D  E N G I N E E R I N G  

I 1 
SCOPE.  P U R P O S E .  S T A T U S  L PROGRESS 

I 
j 
' development studies.  

This project provides necessary modificetions t o  exis t ing equipment t o  simulate more 
severe in-reactor operating conditions h out-of-reactor f a c i l i t i e s  for research and 

1 ' 
i +k Per revised construction schedule sLbaj.t:ed ts  the  :ommission for approval. 

All of  the remaining vessels have been received and in s t a l l a t ion  Ls now mderway. 
The high-speed valve order i s  now pr'!gr"ssing favorably and it is  anticipared that 
the  assembly w i l l  be ready for vitness t e s t ing  i n  l a t e  March. 

B M - 7300 - 0 4 Z (  2-61 IILC-CC I I C Y L I ~ O  W A S H  



SEMI -MONTHLY PROJECT STATUS REPORT 
GENERAL ELECTRIC co. - Haford  Laboratories 

HW- 68712. 
DATE 2/28/61 

PROJ.NO. T I T L E  

cAH-842 Cr i t i ca l  Reactivity Measuring Fac i l i ty  

I 1 I I  I I 

SCOPE, PURPOSE.  S T A T U S  h PROGRESS 

F U N D I N G  

58-e-15 

The f u e l  t ransfer  lock has been shipped by H e n r y  Pratt Co. 
t e s t ing  will be performed af ter  the  lock is  ins ta l led .  

Final  painting and 

T I T L E  I Hu) - WS Kelly 
M A N P O W E R  

F I X E D  P R I C E  Geo. Grant Co., Inc. AE- TIT. I I 

C O S T  P L U S  F l X E D  FEE 

I 

* Based upon AEC authorization of t o t a l  project  funds by 2-1-62. 

CONST. 

P F  

CPFF 

FP 

I 

NS 1 1 

80 99 I ," 

100 

1 

PROJ.  NO. T I T L E  F U N D I N G  

CGH-857 Physical & Mechanical Properties Testing Cell - 327 Bldg. 0290 
1 ,  A E C  S COST e, COMM. TO 2-12-61 s ? k ,  9LO A U T H O R I Z E D  F U N D S  75 300 

,S 75,500 CONST. s GE I 75,000 E S T I M A T E D  T O T A L  c o s 1  5 50c,oo~ 
STARTING DESIGN 10-29-59 11 
D A T E S  CONST. 9-1453 )/OIR. COMP. DATE DATES c O N s T . 7 - 1 - 6 3 *  WT'D. S C H e D .  A C T U  

DATE AUTHORIZED 10-1-59 E S T * O *  D E S I G N  3-1-61 P E R C E N T  C O M P L E T E  
C O M  PL. 

E N  G I N  E E R  DESIGN 100 100 99 
FE!3 - RW Daseenzo T I T L E  I 

M A N P O W E R  A V E R A G E  ACCUM M A N D A Y S  

F I X E D  P R I C E  

C O S T  P L U S  F I X E D  FEE 

P L A N T  F O R C E S  

A R C H I T E C T  - E N G I N E E R  

D E S I G N  E N G I N E E R I N G  O P E R A  T l O N  

G E  F I E L D  E N G I N E E R I N G  

1 
2 

GE-TIT.11 1ca 130 99 
AE- T IT .  I 1  

! 
100 NS CONST. 

P F  

CPFF 

FP 

I 
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1 High Level U t i l i t y  Cell - 327 Building X~E-858 

SEMI -MONTHLY PROJECT STATUS REPORT 
GENERAL ELECTRIC co. - Banford Laboratories 

6871; - n w -  

D*TE 2/28/ 61 

C l X L D  P R I C E  

COST P L U S   XED CLC 

P L A N T  C O R C L S  

A R C H I T E C T -  C N G I N C C R  

D E S I G N  E N G l  NE ERI N G 0 P E R  A T l O N  

GO FIELD E N G I N L E R I N G  

s c o p ~ .  

from irradiated materials for use in determining their physical and mechanical properties 
and isvolves the ins ta l la t ion  of a c e l l  in 327 Building. 
The gmjec t  design w i l l  be complete on March 1, 1961, providing that Western IGear 
completes the corrections ts t he i r  Decladder design and with the exception of  comments 
on tha. sound Tensile Sample Former Machine. 
A revised project proposal f o r  t o t a l  construction funds is being routed ia EEO for 
approval. 

S T A T U S  6 P R O Q R e S s  This pr l j ec t  w i l l  provide facilities t o  prepare specimens 

P I  OJ .N 0. I T I T L E  

+ Based on AEC authorization of  construction funds by 4-1-61. 

F U N  D I N G  

t U N D i N O  PROJ. NO. TlTLL 

F I X E D  P R I C E  

C O S T  P L U S  F I X E D  FEE 

P L A N T  F O R C E S  I 
* R c n i T E c T  - ENGINEER 

D E S i O N  E N G I N E E R I N G  O P E R A T I O N  

G E  FIELD E N G i N E E R l N O  

I I I 

This project will allow greater capacity for znhly,ical work SCOPE,  PURPOSE.  S T A T U S  b PROGRESS 

-hvoLv-ag :oday's m r e  highly radioactive solutions and consists of adding a shi. t l led 
k b o r s t o r y  "0 the 3.25 Building. 
This gmioct  was approved by the loca l  AEC Boar2 of Review on 2/3/61, and sent ZTI 
Waskkig3n fo r  fur ther  approval. 
A Isttc,r frm Washington AEC has requested a further s i t e  stu2y i'gr t u 8  laciiity w i t h  
:3nsiiynztim being given t o  the influence of  future waste effluent aad fissioL 
p o c d c t  vorx on the chosen location. 



SEMI -MONTHLY PROJECT STATUS REPORT 
GENERAL ELECTRIC co. - Haaford Laboratories 

1 58-e-15 CAS-867 I Fuel Element Rupture Test Loop 

I+-- 158712- 

2/28/ 61 D A T E  

a- -- (CONST. 11-2-60 )I DIR. CDMP. DATE 10-31-61 1 1 ~ 1  I --..- . -- - 
E N G I N E E R  

1 T I T L E  P R  OJ .N 0. 

C O S T  P L U S  F I X E D  ?EE 

P L A N T  F O R C E S  

A R C H I T E C T -  E N G I N E E R  

DESIGN E N G I N E E R I N G  O P E R A T I O N  

G E  FiELD E N G I N E E R I N G  

FUN DIN G 

SCOPE.  P U R P O S E .  S T A T U I  b PROGRESS 

PROJ. NO. T I T L E  

(1) G. A .  Grant co . 

F U N D I N G  

A l l  design drawings and construction specifications being routed f o r  approval a t  
monf,h en&. 

* Detail  Design. Scope design started 11/2/59 and completed 3/15/60, 

F I X E D  P R I C E  

C O S T  P L U S  F I X E D  ? € E  

P L A N T  F O R C E S  

A R C H I T E C T  - E N G I N E E R  

D E S I G N  E N G I N E E R I N G  O P E R A T I O N  

G E  F I E L D  E N G I N E E R I N G  
2 

I I I 

1 .& ' 99 I 9 ;I Fp 
95 

I I I I 

This project w i l l  provide a f a c i l i t y  f e r  recovery of SCOPE.  PURPOSE.  S T A T U S  L PROGRESS 

specific radioisotopzs f r c a  wastes, and involves an 3df.iitior; t o  the 325 Butlding. 
Work mmpleted the  l a s t  tiio weeks i s  as fol lous:  
1. Vault "A" w a l l  and boctom of cover slabs prepnrei f o r  painting. Vault "Ef' walls 

2 .  P-pe t e s t ing  ccnt indng and also in s t a l l a t ioc  ci' scme l i n e s .  
3. 

p a h t e d .  

b e - h a l f  of top 2" layer of concrete f locr  siab poured and vent i la t ion duct  
cgenings i n  i~alls grouted in .  
E lec t r ica l  work continuing i n  vaults and s ta r ted  i n  the basement. 

5 .  Insulation cf pipe l ines  is  continuing. 



SEMI -MONTHLY PROJECT S T A T U S  REPORT ~ w -  60712- 

C O S T  PLUS C l X E D  FEE 

P L A N T  P O R C t S  

A R C H I T E C T -  E N d l N E L R  

D E S I G N  E N G I N P E R I N G  O P E R A T I O N  

GE FIELD E N G I N E E R I N G  

W T ' D .  SCWED.  CONST.  5-15-61 11 DIR.COYP. DATE DATES CO~,T. 6-15-61 A C T U A L  

I I  FP I I I 

- .pJ Lioyd 
M A N P O W E R  A V E R A G K  A C C W  M A N O A Y S  

F l X L D  P R I C E  

,# -.- 
TlTLC I 

GE-r'T'( I 17 Ns 100 
AE-TIT. I I 83 NS 92 

PROJ. NO. 1 T ITLE I C U N O I N C  I 

I 

F I X E D  P R I C E  

C O S T  P L U S  F I X E D  FEE 

P L A N T  F O R C E S  

A R C H I T E C T  - E N G I N E E R  

D E S I G N  E N G I N E E R I N G  O P E R A T I O N  

G E  F I E L D  E N G I N E E R I N G  

'p -L: 5 groject involves a f a c i l i 2 y  f o r  deliberately r Jp tUing  %ubing t a  es tab l i sh  
s?rv L conditione. 
5L I J F X ~ Z L ~  W ~ S  held 3,'2/ 61. 
Tec- h r i s  ver? received on a s ingle  contract comb7ming this project with a sand f ~ ~ e r  
fc': 521 FEle me low bid was by George Grant CCI. %e constraction fJr t h i s  p r o j x :  
--a3 s?t a t  $69,Loo which exceeds crrrrentiy authorized. f d s .  
r?r!.Sion Jms pre-pared requesting ariditional money so t k  work can proceca. Approval 
f x m  Washxgton cf additional funds has been received. 

I 

Prc j r c t  proposa, 

I 



CGH-902 I U r a n i u m  Scrap Rlmi- - -- - *  7 1 A-- 

C I U T H O R I Z E D  F U N D S  
I A C C  

r-aclll-cy 1 61-j 
COST 4 COMM. TO s 1 . - -  - 

36,000 CONST. s G E  S E S T I M A T E D  T O T A L  C O S T  36;0@0 
ITARTING DESlGN 3-2-61 DATE AUTHORIZED EST'D. -14-61 P E R C E N T  C O M P L E T E  

D A T E S  CONST.  4-14-61 IIDIR. COMP. DATE D A T E S  CONST. WT'D. SCHLD.  A C T U A  
C O M  PL. 

1 E N G I N E E R  DESIGN 

E N G I N E E R  

k 
M A N  P O W E R  

F I X E D  P R I C E  

C O S T  P L U S  F l X E D  FEE 

P L A N T  f O R C E S  

A R C W I T E C T -  E N G I N E E R  

D E S I G N  E N G I N E E R I N G  O P E R A T I O N  

O E  FIELD E N G I N E E R I N G  

FEO - RK WalJlnan 
M A N  P O  w E R 

SCOPE. P U R P O S E .  S T A T U S  b PROGRESS 

This project provides f o r  the in s t a l l a t ion  of 
the physical properties of reactor s t ruc tu ra l  
conditions can be determined. 

F I X E D  P R I C E  

C O S T  P L U S  F I X E D  FEE 

P L A N T  F O R C E S  

A R C H I T E C T  - E N G I N E E R  

DESIGN E N G I N E E R I N G  O P E R A T I O N  

G E  FIELD E N G I N E E R I N G  

1 

SCOPE.  PURPOSE.  S T A T U S  b PROGRESS 

I I  PF I I I 

This project provides a means of making uranium scrap mter ia l  safer  f o r  storage am3 
sff-plant shipment by converting this scrap t o  a s tab le  uranium oxide. The facility 
w i l l  be adjacent t o  the  333 Building. 

135 !- 

Directive and work authority has been received but no work was s ta r ted  mtiI review by 
Zeneral Elec t r ic  Company has been made regarding AEC's proposed changed of Method of 
Performing Work I 

equipment a t  the  ETR f o r  which changes i n  
materials subjected t o  in-reactor 

SEMI-MONTHLY PROJECT STATUS REPORT 
GENERAL ELECTRIC CO. - Hmford Laboratories 

Ins ta l la t ion  of sub-pile piping is  expected t o  be started during the month of 
February. 
t h i s  par t icu lar  portion of t he  work. 

Instrumentation design i s  incomplete because of a manpower shortage f o r  

nw- 58712 - 
DATE 2/28/61- 

AUTHORIZED FUNDS 15 000 [ A E c  ~21,000 
[ GE r104,OOO S 125,000 I C O N S T .  s ~ ~ 0 ~ 0 0 0  

COST B COMM TO 2-12-61 s 51,323 
E S T I M A T E D  T O T A L  COST s 125 > 000 

EST 'O - -  STARTING 'DESIGN 9-15-60 1) DATE AUTHORIZED 9-2-60 COMP;. DES'CN b1 
CONST. 4-15-60 )I DIR. COMP, DATE 10-15-61 D A T E S  CONST. 10-15-61. 

P E R C E N T  C O M P L E T E  
' 

WT'D. SCWED. A C T U  

DESIGN 1 100 I IC0 185 

PROJ. NO. T I T L E  F U N D I N G  

A V E R A G E  I I ACCUM MANDAYSIIGE- TIT. I I I 

1 I 
100 I 

1 
IIPF I I 



SEMI -MONTHLY PROJECT STATUS REPORT 
GENERAL ELECTRIC CO. - Hanford Laboratories 

C O S T  & C O M M  TO 

S T A R T I N G  

HW- 6872.2- 
2/28/61 DATE 

m - .  Radow 
H A  N PO We R 

C l X I D  P R I C E  

C O S T  PLUS C I X E O  C a t  

P L A N T  C O R C C S  

A R C H I T I C T -  E N G I N E E R  

OESl ON E N G l  N E C RI N G 0 PL R A TI O N  

G L  C9ELD E N G I N E E R I N G  

A V E R A G E  ACCLW M A N D A V S  

3600 

TinLC I 

GE-TtT*t t 130 100 
A€- TIT. I I 

1co 100 
CPFC 190 103 

I 1 I [  1 I I 

I I I I I ll I I I 

SCOPE. CURCOSC. S T A T U S  b PROGRESS 

This project will allow the separation of Strontium-90 material from Separations Plant 
waste streams on an inter- basis, and involves the conversion of the Hot Serm-Works 
PLant for this purpose. 

"B" Cell has been accepted and physical completion, with a few exceptions, will be 
attained as of March 1, 1961. 
outside Unes and the loadout station, some punch list items, and correction of 
deficiencies disclosed by cold runs. 

The exceptions include the remaining phases of the 

I I 

F I X E 0  P R I C E  

C O S T  P L U S  F I X E D  FEE 

P L A N T '  F O R C E S  

1 A R C H I T E C T  - E N G I N E E R  

D E S I G N  E N G I N E E R I N G  O P E R A T I O N  

G E  F I E L D  E N G I N E E R I N G  i I 

I IT t lLE I I ! I I 
I A V E R A G E  ACCUM M A N O A Y I  GE- 717.1 I I II 

CPFF I 

I I 1 
I 

1 '%s praject r ~ 1 l 1  allow performance of radioecological studies undcr 1oca , m _ ~ ! ~ T s l  eozdltions. 
e m x c n -  

It consists of constructing field f a c i l i t i e s  for this pxpx~. 

field survey work is in progress by G. E. 

AEC has zegotiated for Eovay Engineers, A-E to handle the des ig r fo f  :his p m j e c t .  

&Lp -2 . lay EngLrreers . 

1 2 2 9 4 0 3  
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ACCLM M A N D A Y S  

TITLE I 

GE-T'T*I I 

AE- TIT. I I 
M A N  P O W  E R 

F I X E D  P R I C E  

COST P L U S  P l X E D  FEE 

P L A N T  F O R C E S  

A R C H I T E C T -  E N G I N E E R  

DESIGN E N G I N E E R I N G  O P E R A T I O N  

G E  FIELD E N G I N E E R I N G  

SCOPE.  PURPOSE.  S T A T U S  & PROGRESS 

This project is t o  provide a f a c i l i t y  t o  perform a full scope of engineering tests 
and p i lo t  plant studies associated with f u e l  reprocessing concepts. 

A V E R A G E  

AEC Directive No. AEC-187, dated 2/9/61, and on AEC Work Authority, No. :~~ i -916( l j  
dated 2/17/61, was issued t o  General Electr ic  Company t o  perform scoping and design 
work, and related management services.  

PROJ.  NO. T I T L E  F U N D I N G  

CAH-917 Field Service Center - Atmospheric Physics 

The revised project proposal was transmitted t o  the  AEC on 1/23/61. 
i s  being reviewed by individual members of the  Review Board. 

* Based on AEC authorization by 4/1/61. 

The proposal 

61- j 

F E O  - 2T Lloyd 
M A N P O W E R  A V E R A G E  ACCUM M A N D A Y S  

F I X E D  P R I C E  

C O S T  P L U S  F I X E D  FEE 

P L A N T  F O R C E S  

A R C H I T E C T  - E N G I N E E R  

UESIGN E N G I N E E R I N G  O P E R A T I O N  

G E  F I E L D  E N G l N E E R l N G  

.. 

TITLE I 

GE-TIT. I I 

AE- TIT. I I 
I 
I 

100 CONST. 

PF 

CPFF 

I 

I 
Fp 



SEMI -MONTHLY PROJECT STATUS REPORT 
GENERAL ELECTRIC co. - Hanford LaboratGries 

HW- 68712.- 

DATE 2/28/61 

Tfie project proposal i s  being sttrdied by the AEC. 

+Assuming AEC authorization by 3-1-61. 

CONST. 

PF  

CPFF 

FP 

P L A N T  C O R C L S  

A R C M I T E C T -  E N G I N E E R  

DEI1 G N  EN G I N  EERl N G  0 P E R  A T I O N  

O B  CqELD E N G I N E E R I N G  

(00  

F I X E D  P R I C E  

C O S T  P L U S  F I X E D  FEE 

P L A N T  C O R C E S  1 A A C M I T E C T  - E N G I N E E R  

PROJ. NO. F U N D I N G  T I T L E  

,-- c-- i 

1 D E S I G N  E N G I N E E R I N G  O P E R A T I O N  

I G E  FIELD E N G I N E E R I N G  

I 

A V E R A G E  ACCUM M A N D A V I  

TITLE I ! 
I GE-TlT.1  I ! 

AE- TIT. I I I I 

' 
I 

rF. AG-S project w i l l  supplement exis t ing cooling uni ts ,  thus pmvlding C O G L ~ &  air 
sxpply commensurate with heat load and outdoor temperatures. 

731% project proposal was submitted t o  HOO-AEC 12-21-6C. 

9eaZ load calculations were made by CE&UO Design Group t o  substantiate t2sT 
rzsults I 

I'PF i I I 

CPFF I 
I 
I 1 

I I 

FP I 
I I 1 



H-21 

SEMI - MONTHLY PROJECT STATUS REPORT 
GENERAL ELECTRIC co. - Haford Laboratories 

68712- 
DATE 2/23/61 

CAH-921 1 Geological & Hydrological Wells - FY-61 I 61-j 
A U T H O R I Z E D  FUNDS /DESIGN . A E C  I/ COST & COMM TO S 

PROJ.NO. I T I T L E  

D O  - HE Ralph 
M A N  PO WE R A V E R A G E  

F I X E D  P R I C E  

COST P L U S  F l X E D  FEE 

P L A N T  F O R C E S  

A R C H I T E C T -  E N G I N E E R  

DESIGN E N G I N E E R I N G  O P E R A T I O N  

GE F I E L D  E N G I N E E R I N G  

F U N D I N G  

TITLE I 

CONST. 

I -  

95 ,ooc s CONST. s 90,500 [ G E  s 95,000 E S T I M A T E D  T O T A L  C O S T  

I T A R T I N G  ' D E S ~ G ~  4-1-61* DATE AUTHORIZE0 DESI ON 6- 1 -61 + P E R C E N T  C O M P L E T E  

D A T E S  CONST. 6 -1-61.# DIR. CDMP. OATE D A T E S  C O N S T . 1 0 - 1  - A , +  7 .  WT'D. I SCHED.  A C T U  

E N G I N E E R  DESIGN I I 

SCOPE.  P U R P O S E .  S T A T U S  L P R O G R E S S  

This project involves the continued drilling of exploratory-type wells used in 
determing the conditions of water tables within Hanford Works. 

project Proposal submitted to AEC 1/24/61. 

Scheduled for AEC Review Board action on 2/23/61. 

* %sed on AEC authorization by 2/23/61. 

PROJ. NO. T I T L E  F U N D I N G  

ZGE-923 I Spectroscopy Iaboratory I 0290 
4 1 COST & COMM. TO ,500 f A E C  S 

A U T H O R I Z E D  F U N D S  L 

FEO - RC Inn ersoll TITLE I 

I I I/ I 1 I 
S C O P E .  P U R P O S E .  S T A T U S  b PROGRESS 

This p m j e c t  w i l l  provide a facility for specialized spectrometry work I) 

The project proposal was submitted t o  the Commission 2;2l.,,'61 

+Eased cn AEC authorization by 3 / l j  61. 

I I 
I I 

AE- T IT .  I I 
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w-- 68712-:- 
DATE 2/28/ 61 

FEO - RC IngersoU 
m A N PO W E  R I A V e R A G E  I A C C L M  M A N D A Y S l 1 6 E * T I T ' I I  

C O S T  P L U S  ClXED C C C  

P L A N T  FORCCS 

A R C H I T E C T -  E N O I N C E R  

D E S I G N  K N G I N R L R I N O  O P C R A T I O N  

G E  C l E L D  E N G I N E E R I N G  

TITLE I 

1 ; 
CPCF 

FEO - RC IngersoU 
A V E R A G E  A C C L M  M A N D A Y S  m A N PO W E  R 

FIXED P R l C L  

I I I I 

SCOPE.  P U R P O S E ,  S T A T U S  L P R O G R E S S  

TITLE I 

6E*TIT'I 1 

AE- TIT. I i 

This project wlU provide a source of power for induction heating f o r  R & D work in 
tho 306 Building. 

The project proposal was submitted t o  t he  Commission 2/a /61 .  

PROJ.  NO. 

*€lased on AEc authorization by 3/1/61. 

F U N D I N G  Ti tLe  

I A V E R A G E  ACCUM M A N D A Y S  I 
~~~~~~~~ ~~ 

H A N  P O W E R  

F I X E D  P R I C E  

I I 

COST & COMM. TO s 4 U T H O R I Z E D  F U N D S  

GE-TIT. I I I 
A E - T I T . 1  I 1 

I 

I T A R T I N G  r ~ ~ s l ~ N  

W T . 0 .  S C H C D -  A C T U A L  C O N S T .  OIR. COYP. DATE 

E N G I N E E R  DESIGN 

TITLE I 
I 

1 100 ; 1 
CPC F 

! /I FP 
I 

I I I 1 

SCOPE.  P U R P O S E .  S T A T U S  h P R O G R E S S  



UNCLASSIFIED 1-1 HW-68712 

COMMUNICATIONS 

bepered press 

PROFESSIONAL PLACEMETIT AND 
RELATIONS PRACTICES OPERATION 

MONTHLY REPORT 

release on v i s i t  of two French physicists t o  Hanford Xaboratories. 

EMPIMCMWT (Professional) 

Advanced Degree. - Thirteen Ph.D. candidates v i s i t ed  HAW fo r  professional 
employment interviews. 
accepted during the  month. 
t o  two univers i t ies  occurred. 

Three of fe rs  were extended and one previous offer 
Current open offers  t o t a l  three. Recruiting t r i p s  

m/MS - 102 applicants were considered, 51 offers  were extended, 9 acceptances 
and 3 reject ions were received. Current open of fers  t o t a l  71. 

Technical Graduate Program - Three new Technical Graduates reported aboard and 
four w e r e  placed on permanent assignments. Current program members t o t a l  61. 

Achievement on t he  surmer employment program is current a s  follows: 

Probable Additional 
Accepted Open Offers Offers t o  be. Made 

Prof e s sors  13 
Student s 5 
H i g h  School Teachers 0 

0 2 
13 . 10-15 
0 3 -4 

EMPIxlyMENT (Non-Professional) 

Five additions occurred during the month. 
requis i t ions.  

There are currently eleven open 

SALARY ADMINISTRATION 

Nan-Ekempt - Nineteen job audi t s  were conducted. 

0. E. Boston, Manager 
Professional Placement 
and Relations Practices 

UNCLASSIFIED 



UNcLASsIFm 1-2 

TABLE I1 NONEXEMPT ZMPLOYMENT 

Nonexempt Employment Status Jan. Feb. 

Requisitions 

-- 

Active a t  end of mouth 17 11 

Cancelled 2 1  

Re ce lved 10 9 

Fi l led  14 5 

Hold 0 9  

1 2 2 4 9 0 9  

m-68712 

Nonexempt Transfer Request Jan Feb. 

Transfers 

-- 

Active cases a t  end of mo. 74 75 

Cancelled 3 2  

New 2 4  

6 1  Effected 

UNCLASSIFIED 
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0 
Y 
Y 
(D 
'i rn 

UNCLASSIFIED 



UNCLASSIFIED 1-4 

C - Technical Graduate Program 
Month ending February 28, 1961 

61 Rmber Personnel on Assignment 
(HAP0 Tech Grad Program . . . . . . . . . . . . . 54 
(Engineering & Science Program . . . . . . 7 

Distribution of Assignmnts 5y Departzumts 

IPD 
HL 
FPD 
m 
cE&UO 
c&Ao 

Mstribution of Assi-nts by  Function 

Research & Development or Engineey-ng 
ather  

I 2 2 c i 9  I I 

Rw-68712 

25 
23 
9 
1 
2 
1 

42 
19 

mcLAssIF1m 



UNCLASSIFIED - J-1 HW-68712 

FINANCIAL OFTBATION MONTHLY REPCRT 
FmRUARY 1961 

Personnel 

One non-exempt clerk was transferred t o  CE&UO. 
t ransfer J. G. Rake, Specialist - Auditing and 
tronics Department, Utica, New York, effective 

Activit ies 

GEmERAL ACCOUNTING 

Arrangements were completed 
Procedures t o  Light Military 
March 1, 1961. 

t o  
Elec - 

Travel by HLO personnel continues a t  essentially the same level  a5 i n  F Y  1960. 
Through February of 1960, 800 t r i p s  were started compared with 829 through February 
1961. 

Following is  a schedule of approval l e t t e r s  i n  the hands of the Commission c r  wkich 
hsve been submitted t o  them and the current s t a t u s  of each l e t t e r ;  

Number 

AT- 97 

AT-105 

AT-I27 

AT-129 

AT-133 

AT-136 

Ti t le  . status  

Cooperative Program for  Evaluation 
of Decontamination Agents 

- 
A new l e t t e r  has been prepaxed 
and wil l  be resubmitted. 

Symposium on the Biology of the 
Transuranic Elements 

Letter supplemental t o  G r i g i n a i  
l e t t e r  has been prepred  and fa-- 
warded t o  the AEC. 

Exchange of Senior Staff Members 
With Other Laboratories 

Approved February 17, 1961. 

National Committee on Radiation 
Protection and Measurements 

Approved February 2 5 ,  ig6l. 

Transfer Ekpenses for  Key 
kployee 

Approved February 28, 1961. 

'Ikansfer Ekpenses for  Key 
Ehployee 

Approved February 2 3 ,  Lg61-. 

Several meetings were held with CAO and CE&uC personnel pertaining ti: project UT- 
ization and reporting i n  connection with the new c r i t e r i a  establisfiec! b?; CAC fcr 
the mechanization of fixed assets.  This resulted i n  a substantial alteraticr:  t3 
our present method of unitization reporting a d  requires the p r e p a r s t i x  cf Bta  
Processing input data sheets t o  establish u 1  cf property i n  the fiirei asset  
accounts. I n  addition close working relat iomhip will be required '*liTL CEZcUO 
personnel on projects being unitized by ",en t o  insure consistency i n  ul i t izat iozl .  



5-2 HW-68712 

Project uni t izat ion reports  were issued during the month on the following projects: 

CAH-790 High Level Radioactive Material Recovery and Storage $344,943 

m - 8 6 0  PRTR B e l  ELement Access,. 327 Building 80,533 

C G  731 Cri t ica l  Mass laboratory - 290-E Building 993,763 

Addition, 327 Building 

Project uni t izat ion is progressing on the  following projects: 

CAH-864 Shielded Anbual Eibnitoring Station - 100-F 

CC;a-8n 

CAH-878 

PLro Chemical Tes t  Fgci l i ty  - 321-A Building 

Additional Fac i l i t i e s  fo r  Isotope Study on Animals, 

~eological and Ezydrologica~ weus  - FY 1960 

141-C Building 

CAH-885 

Assistance is  currently being provided CE&UO on the uni t izat ion of Trojecta mc-167, 
Plutonium Recycle Test Reactor and CAJ3-747, Plutcnium Fabrication P i l c t  P lan t  i n  
establishing units of property and tagging movable equipment. 
will continue u n t i l  uni t izat ion reports axe issued. 

Nuclew Materids Accounting advised us of the  forthcoming Survey 18, h z  3, 
which will consist of a ver i f icat ion of RApo inventories of depleted uranium and 
BIRCH as of the end of January 1961. 
S u r v e y  and requested t o  submit inventory information t o  enable us t o  prepare and 
submit a physical inventory schedule for  HLO. 

This assistance 

All material custodians were advised of the 

Preparations w e r e  completed for the  pbysical inventory of movable cataloged equip- 
ment in the custody of Reactor and Fuels R&D Operation t c  begin Mairch 13, 1961, and 
continue through June 1961. 

Reconciliation by CAO of the  physical inventory of  the  Hot Semi-works facil iTy was 
completed t h i s  month. 
fixed property (buildings, other structures,  ins ta l led  equipment and Titi l i ty 
systems) valued at  .$t,252,743. One item valued a t  $373 was not physically located 
during the count.and one unrecorded item valued a t  $250 was found d u r l n g  the count 
This f A d l i t y  i s  currently being prepared f o r  use as the Sr-90 I n z e r b  Faci l i ty .  

This inventory, which began SeFtember 20, 1960, i x l u d e d  

Twenty-six items valued at  $12,960 were received a t  +,he Laboratory Equipment Pool 
during the month of Febnrary. 
custodians and 23 i t e m s  valued a t  $14,852 were disbursed i n  l i eu  of  placemerk of 
requis i t ions.  
Equipment Pool. 

Five items valued a t  $3,021 were withdram by 

There are  currently 561 item vaiued a t  $ Z 7 , k l h  located i n  the 

1 2 2 9 9 1 3  
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The following Reactor and Other Special Materials were 02 hami a t  month eni: 

Beryll ium 
Gold 
Palladium 
Pla t inum 
Silver 
zirconium 

Inventory Stock 
R&D Stock 
Scrap 

63 m. 
2,202 gr .  
1,378 gr*  
6,853 m- 
1,913 a- 
3,010 lb .  

624 lb .  
9,333 Ib. 

$ 36 
2,952 
1,571- 

19,943 
77 

66,323 
9,369 
000 

$?IO, 071 

During the month 4,240 grams of platinum scrap valued at $12,338 and of no f’urther 
value t o  HAP0 were made available t o  the AEC for  shipment of f - s i te .  
of shipping instructions the dol lar  value w i l l  be transferred t o  the AEX. 

The idea of providing, by establishing the  Laboratory Equipment and Special 
W t e r i a l s  Pool, a routine and uniform method for  the orderly disposit ion of HLC 
equipment and m a t e r i a l  bas proven t o  be sound. 
being i n  operation less than fourteen months, the value of equipment redirected 
t o  useful purposes within Lsboratories, thereby avoiding the purchase of new equip- 
ment, exceeds the costs of the  building plus all operating and maintenance c3sts. 

Upon receipt 

As of January 31, 1961, a f t e r  

A physical inventory of Cold Semi-works, 321 Fac i l i t i e s  i s  currently i n  prcgress. 
The count w i l l  include all fixed property including buildings, ins ta l led  equipmeat 
and u t i l i t i e s .  
assisted by HLO Financial and custodial personnel. 
i s  t o  prepare d e t a i l  records i n  a manner which will contribute t o  mechanization.. 

The physical count of fixed asse ts  is being taken by C&AC personnel 
The purpose of t h i s  inventory 

COST ACCOUNTING 

Effective Masch 1, 1961, two exempt spec ia l i s t s  ant! one cost clerk were transferred 
from the Cost Accounting Operation t o  other fbnctions within the Financial @emtion. 
The Specialist  - Project Accounting and one cost clerk were transferred t o  General 
Accounting and the Specialist  - Financial Representative was transferred t o  the 
Technical Administration f’unction. 

The Hanford Laboratories operating cost control budget was adjuste6 iz Fe5rmry t3 
i x l u d e  amounts proposed i n  the January review with the AEC Divis im .>f Eiesctcr 
Development and for  in te rna l  adjustments within Reactor and Fueis R&D Cpera t ix .  
These adjustments a re  a s  follow: 

I 2 2 9 9 1 4  UXCLASSIFIED 
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Pl,utoziium Recycle Program 
P h t m i u m  Fuels Development 
Ursni-Jm Fuels Development 
Fueis Reprocessing Development 
Physics and In&rumentation 
Design Development 
Reactor Engineering Deve lopn t  
Materials Development 
T e d  Reactor Operation 
Cycle Analysis 
Procurement of EE Flutonium 

Tctal m 
Gas-Ccoled Power Reactor 

Physics Measurements 
Ekperimental Gas-Cooled Reactor 
Prcject Gas-Cooled Loop 
Cther Cas-Cooled Reactor 

T ~ t a i  Gas-Cooled Power 
3Fecific f i e 1  Cycle Analyses 
Swellizg SQxiies 
k - R e a c f x  Messurements of Mechanical Properties 
UO2 Fueis Research 

Change 

$ -82 
+u2 - 26 
+ 2 2  
- 3  

+ 61 
+ 25 - 24 
-35 +a 

-- 

+ 1  
- 1  
+ n  
-2 
-3- 

+Ti7 
- 50 - 25 
- 50 

3 add i t im  t o  the above changes, CPD sponsored research azii development, vas scjuc:ed 
as  f2L3xs tc cocfcm with the current program con t rds  maintained by CPD. 
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Special analyses and consultations were provided Hanfcrd Laboratories components 
during the month concerning the cost-budget status of several research and deveLsp- 
ment programs. 

The major complications encountered in estimating the portion of Plutonium Recycle 
Program expenditures applicable to "fie1 fabrication" as distinguished from 
"research and development" were outlined and transmitted to HW-AEC Budget Division 
at their informal request. 
tinued on budget presentations and on cost-budget reports after approval by 
WASH-AEC. 

It appears this segregation of costs will be discon- 

An AEC policy, effective January 1, 1961, requires excess construction equipment 
and materials to be transferred to the excess yard f 'u l ly  reserved without credit 
to the project. 
tion project, bufi w i l l  be released to operations at full value or a negotiated 
price. 
be priced at full value or a negotiated price. CE&UO is issuing a memorandum 
clarifying the AEC instructions relative to handling and pricing construction 
excess. 

This equipment and material w i l l  be free issue to another construc- 

Material or equipment released to construction from operations excess will 

Action as indicated occurred on the following projects during the month: 

New Funds Authorized RLO 

CAB-822 Pressurized Gas Cooled Loop Facility $125 000 
CAH-gOl Structural Bterial-s Irradiation Test Equipment-ETR 21 900 
CAH-916 Fuels Recycle Pilot plant 50 009 

Physical Completion Notices Tssued 

CAH-744 
CGH-819 
CAH-878 

Metallurgical Development Facility, 306 Building Additim 
Increased Laboratory Waste Facilities, JOa Area 
Additional Facilities for Isotope S k d y  cn h i n d s ,  3.414 BJilCii-?g 

Construction Completicn and Cost Closing Statements Issued 

CAH-747 Plutoni-an Fabrication Pilot P l a t  
(AEM Services only) 

payroll Statistics 

Number of HLO Eqloyees 
Changes During Month 

NSS- 
Tats1 Exempt Ekempt 

Empicyeps on at Beginning of Month l382 65L 728 
Additions and Transfers In io 7 
Removals and Transfers Out 21 2 3  - 

L 

i 
mloyees on Payroll  at End of bath 

1 2 2 c 1 9 1  b TJNCUSSIFIED 
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*JaIluary February 

$ 9 034 
i5 868 

$- 

Gross Payroll Paid Duriw Month 

$567 105 

$$$E! 
$573 461 
367 638 

$941 039 

JanUary 
W b e r  Percent 

February 
Number Percent 

Psr+,icipation i n  Ehployee Benefit 
PI'.! at Morth Bad 

1 a 7  99 3% 1225 99 A$ Pension Plan 
Lmrance  p3jes 

Per s o d  Csverage 
Dqezdent Coverage 

S t x k  Borrus Plan 
?.J* s. SavPIgs Bonds 

savings man 
savings and security Plan 

Accide3t Insurance 

383 99 08 
981 
68 34.5 
83 6.1 

*l 051 *89.5 
797 58.2 

1 374 99.5 
988 

71 35.9 

1 060 *89. D 
801 58.0 

82 5 e'! 

February 
Number Amaunt 

0 $ 0 
21 1 974 
91 6 256 

EiqLsyee Benefits 
Life Insdrance 
Weekly Sickness and Accident 
Czmprehecsive Medical 

C.cmprekecsive Medical 
DeFendec; Benefits 

p- $18 188 T.: tal 

February G x d  Xeighbcr F'und 

933 
68.1% 
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INVENTIONS OR DISCOVERIES 

Au. persons engaged in  work that might reasonably be expected to 

result in  inventions o r  discoveries  advise that, to the best of their  knowledge 

and belief, no inventions o r  discoveries  w e r e  made  in  the course  of their  
work during the period covered by this repor t  except as listed below. 

persons fur ther  advise that, for  the period therein covered by this report ,  

notebook records ,  if  any, kept in the course  of their  work have been 

examined for possible inventions o r  discoveries.  

Such 

INVENTOR 

D. R. Green  

J. P. Pilger 

L. L. Ames, Jr. 
A. E. Reisenauer 

G. Jansen,  Jr. 
A. M. Platt 
G. L. Richardson 

TITLE OF INVENTION OR DISCOVERY 

Infrared Radiometer with Automatic Self- 
Compensation f o r  Variations i n  Emissivity 
of Viewed Surface 
A Device fo r  Crimping Bearing Surfaces 
onto F u e l  Element Supports 
Removal and Recovery of Plutonium f rom 
Acidic W a s t e s  
P r o c e s s  fo r  Recovery of Strontium-90 
f r o m  Radioactive Waste  Solutions 

UNCLASSIFIED 
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