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BUDGETS AND COSTS

June operating costs totaled $3, 054, 000; total costs for FY 1862 were
$27, 104, 000 or 97% of the $27, 863, 000 control budget. Hanford Labora-
tories' research and development costs for June, compared with last
month and the control budget are shown below:

cosT
(Dollars in Thousands) Current Previous FY %
Month Month To-Date Budget Spent
HLO Programs
02 Program $ 47 $ 46 $ 535 $§ 605 88%
03 Program 39 52 124 175 71
04 Program 1273 716 10 923 11 024 99
05 Program 137 76 1 008 1 065 95 .
06 Program 297 223 2 528 2 637 96
1793 1113 15 118 15 506 97
FPD Sponsored 168 82 1351 1375 98
IPD Sponsored 189 106 1395 1348 103
CPD Sponsored _ 133 105 1578 1636 96
Total $2 283 $1 406 $19 442 $19 865 98%

RESEARCH AND DEVELOPMENT

1. Reactor and Fuels

Five NPR inner fuel tubes were irradiated to 3000 MWD/T under N-
Reactor operating conditions and examined in the Radiometallurgy
Laboratory. The general appearance of the elements was good, but
some distortion of the inner bore due to inner clad buckling was
evident, -

A prototype N-Reactor tube-in-tube fuel element has been successfully
irradiated to goal exposure in the ETR M3 Loop. The average exposure
of the fuel element at discharge is estimated to be 1200 MWD/T, and
the maximum exposure is approximately 2000 MWD/T.

Two experimental braze closures of NPR fuel elements were tested,
one using copper and the other a copper-tin braze alloy. Steam

L
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autoclave testing showed some discoloration in the electron beam welds
made over the braze region. The copper brazed closure appeared to .
have somewhat better corrosion resistance than the alloy brazed
closure.

Scratching of an NPR process tube by NPR fuel element feet occurred
on hand charging a column of fuel elements and on pulling a single fuel
element through a nozzle-less tube. The effect of tube cleanliness (the
tube in these tests had been flushed with filtered, deionized water and
dried with cotton rags) on scratching will be investigated in future tests.

During the month seventeen UO5-PuO5 fuel element clusters were fab-
ricated through final assembly.

Seven PRTR-length UOy-PuOs fuel rods were vibrationally compacted
in 304-L thin-wall (0. 008-inch thick) stainless steel cladding to fuel
densities of 87 to 89 percent of theoretical.

Loosened wire wraps were noted after irradiation on UO3-PuO5 rods
from a 7-rod cluster. This is the first time loosening has been found
on Zircaloy clad oxide elements.

Fission gas release data on irradiated cosine-enriched PuO;-UO; rods
showed the greatest release from rods operating at the lower temperatures.

~ Essentially pure PuN was made by reacting PuH; with nitrogen for two
hours at 600 C. A sample of this material heated on a tungsten ribbon
under one atmosphere of nitrogen appeared to sinter at 2270 C,
volatilization without melting occurred at 2675 C increasing in rate up
to 2900 C. PuN decomposes or volatilizes at 2675 C in one atmosphere
of argon.

A UO9 fuel element clad in AISI-406 stainless steel, which reportedly
‘failed during irradiation in the MTR, was examined in the ETR hot
cells. Leak testing and visual examination failed to confirm the
existence of a cladding penetratxon

The thermal conductivity of a UO9 single crystal was found to increase
with increasing temperature above 700 C. At 1200 C the crystal had
the same value of conductivity as at room temperature. '

1235941
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Haynes Alloy 25 valve seat material was found not to be attacked by
alkaline permanganate decontaminating agent, whereas pits 2 to 4 mils
deep were found in Stellite-6. Dendritic pitting of valve seat alloys by
alkaline permanganate is one of the more serious corrosion problems
associated with decontamination.

The effect of tin in the range 0.1to 1.5 w/o and oxygen in the range
of 900 to 1300 ppm on the corrosion rate of Zircaloy-2 in 360 C water
was found to be negligible. In 400 C steam lower corrosion rates

were obtained for samples with high tin and low oxygen compositions.

A 1584-hour ex-reactor loop test of Zircaloy-2 corrosion under heat
transfer conditions was performed, employing 580 F, deionized water
adjusted to pH 10 with LiOH. In areas of the specimen with heat flux
of 280, 000 B'cu/hr--ft2 and a calculated temperature of 637 F, a film
"layer less than 0. 1 mil thick was formed. At a reduced diameter por-
tion of the rod specimen where the heat flux was estimated to be

360, 000 Btu/hr-ftz, the surface temperature 660 F and surface boiling -
probable, a heavy film was formed.

A complete inspection of the 85 pressure tubes in PRTR was made
“during May and June to determine the extent of the wear-corrosion
that is occurring at the contact points between the fuel elements and
the pressure tubes. One tube had 78 marks, with a maximum penetra-
tion of 22 mils. The maximum penetration found on any tube was 26
mils, and 11 of the 85 tubes had one or more wear marks greater than
10 mils in depth. Tube wall thickness is about 150 mils. However,
room temperature burst tests on sections of three tubes removed from
the reactor do not indicate an impairment of reactor safety. The data
are being analyzed, and in-reactor and ex-reactor tests are being
planned to determine the cause(s) of and correct the fretting corrosion.

Creep rupture tests that are being run on Zircaloy-2 pressure tube
sections from three types of N-Reactor tubing with 15, 18, and 35
percent cold work, and KER tubing with 30 percent cold work. After
300 hours at 57, 000 psi hoop stress and 300 C, the total strain of the
30 percent cold worked KER tubing is approximately four times that of
the N-Reactor tubes. - The fabrication history of the KER tube is
‘similar to that of the production order, N-Reactor tubes which have
not been tested as yet.

1235948
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In in-reactor creep tests, accelerated creep during reactor outages
has been observed for cold worked Zr-2 at 250 C and 30, 000 psi.
This effect was also observed in an earlier in-reactor test at the
same stress at 310 C. The increased rate during shutdowns accounts
for most of the observed in-reactor deformation. '

- Cold worked specimens of Zircaloy- % representing the transverse
direction and irradiated to about 102! nvt at 280 C, have exhibited
both delayed yielding and a dual fracture upon tensile testing at 300 C.
The fracture consists of combined ductile tear and shear, and is

. associated with extensive, localized necking. :

The first instance of growth in two directions for graphite irradiated
at 600 C to high“éxposures was observed in this laboratory for samples
of raw coke graphite. Growths of 0. 048 and 0. 024 percent were
measured in directions parallel to and perpendicular to the molding
directions.

Samples of a hot worked graphite with an apparent density of about

1. 95 g/cm3 were discharged after an exposure of 3120 MWD/AT. No
net contraction occurred in the transverse direction compared to

0. 05 percent contraction of CSF graphite,

Flow tests were conducted in the hydraulics laboratory to determine
the hydraulic. characteristics of the fittings, fuel, and process tube
assembly which are proposed for use in retubing K Reactors with
Zircaloy tubes, ’

Flow tests to determine the effect of over-tightening the front hydraulic
connectors on C Reactor process tubes showed that typical necking
down of the fittings would cause only a small increase in the pressure
drop and thus a small decrease in the flow.

Additional boiling burnout points were determined with electrically
heated models of 19-rod bundle fuel elements to determine the effects
of rod spacing. The burnout heat fluxes for 0. 050 inch spacing between
rods were lower than those for the 0. 075 inch spaced test section by
factors up to two but were nearly twice those for a 0. 015 inch spaced

DECLASSIFIED
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Thermal cycle and pressure drop tests on the rupture loop in-reactor
test section showed that seal leak rates were low and pressure drops
acceptable.

Leak tests of a new ferrule type gas seal for the PRTR inlet bellows
to pressure tube gas seal showed a very low helium leakage rate
compared to the existing PRTR gas seals.

As the basis for calculation of performance of boiling metal cooled
fast reactors for spacecraft missions, a conventional fuel-pin-type
reactor has been selected for study. The core is a right cylinder,

40 cm in diameter and height, containing 3175 3/16-inch fuel pins on

a 0.233-inch triangular spacing with material proportions (by volume)
in the core of 50; 35: 15 coolant (potassium), fuel (plutonium ceramic),
and structural material.. '

A study of the feasibility of increasing PRTR power level indicates
that the power may be increased to about 100 MW without alteration
of major equipment, though some changes will be required in lesser
items of equipment, and more detailed analyses of certain transients
and accidents will be required to determine the necessity for, or type
of, change in several cases. :

2. Physics and Instruments

Critical Mass experiments were done with a light water reflector
around the 14" diameter criticality vessel. The range of concentration
of plutonium nitrate in the vessel was chosen to overlap thatused in the
Hanford P-11 experiments which were done some ten years ago. Pre-
liminary results indicate that there will be agreement between the

new and old data, thus increasing confidence in the correctness of the
information.

Studies of safety rod action in production reactors advanced with the
successful simulation on the analog computer of a reactor model con-
sisting of eleven coupled regions. This advance was made possible
by a substantial improvement in the computer reliability resulting
from a preventive maintenance program recently started. Most of
this maintenance work is carried out on second shift when the com-
puter is not normally in operation.

L
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Data on reactivity changes which would result from various non-
standard conditions in the NPR have been obtained with the completion
of analysis of all exponential experiments completed to date. Loss of
coolant water produces a substantial decrease in reactivity. Various
conditions of flooding of the graphite stack produce changes ranging
from a moderate reactivity decrease to a slight increase well within
the capacity of the control system.

Satisfactory operation of the gamma spectrometers on the NPR Fuel
Failure Monitor is indicated by preliminary tests on a prototype.
Meanwhile assistance was given in the design of Monitor system and
also on neutron sensitive ion chambers for use at NPR.

Analysis of PRTR Pu-Al fuel element 5075, which was exposed to

49. 5 MWD, has been completed by Analytical Laboratories. These
burnup data are now being evaluated. At this point, the Cs-137 data
seem to be the most consistent. The fourth of the six low exposure
Pu-Al elements has received its scheduled exposure, and has been
removed from the PRTR. An analytical model of the PRTR continues
to be developed, and when completed will be used in evaluating various
experiments in the reactor including gross operating characteristics.

A three-group, one-dimensional diffusion theory analysis has been
completed on the heterogeneous 1. 82 w/o Pu-Al rod experiments in
HpO. -The calculated critical numbers of fuel rods agree within 3% of
the experimental numbers and the effective multiplication constant
within one percent. These are considered to be in excellent agreemen®,
Similarly satisfactory results were previously obtained when the method
was applied to the 5% Pu-Al rod experiments.

Analysis work continued on ko, measurements on graphite lattices
fueled with Pu-Al alloy. The calculational techniques used have not
been able to reproduce the experimental values of kg, for a 10-1/2-inch
lattice. : ' -

- Analysis also continued % Sxperiments done to measure the effective
resonance integral of Pu relative to the dilute resonance integral.

Tentative results indicate that the effective resonance integrals for
several Pu-240 concentrations will be determined to an accuracy of

5-10%.
DECLASSIRED L
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Support has been provided on hazards analyses pertinent to the opera-
tion of the Plutonium Recycle Criticality Facility. Experimental work

is going forward aimed at preparing for an absolute determination of .
the power level of the PRCF.

PCTR measurements were made to try to determine the boron and
plutonium contents in fuel pieces which are to serve as standards for
Phoenix fuel irradiation experiments. Analysis of the results is in
progress.

A series of critical mass calculations for fast spectrum, rubidium
cooled cores have been performed in connection with studies conducted
on space application by Reactor Engineering Development Operation.
Of the three fuels studied, PuOj, UOg2, and PuN, the PuN requires the
least critical fuel volume fraction. UOg was the highest, being

- approximately twice PuN.

Neutron cross section measurements continued with both thermal and
fast neutrons. Quasi-elastic scattering of 0, 15 ev neutrons from light
water was studied using the three-axis crystal diffraction neutron
spectrometer. Total neutron cross section data in the range 3-15 Mev
were obtained on bismuth, indium, copper, sodium and lithium using
time-of-flight techniques.

The single frequency laboratory eddy current testing equipment was
modified to permit faster sensing of null conditions with a single
control. The technique is adaptable for use in the multiparameter
tests.

Investigation continued on the use of drilled holes instead of notches
for standardizing and calibrating the ultrasonic test of thin-walled fuel
element sheath tubing. An unexplained difference in response with the
drilled hole was encountered with a line-focused transducer, but not
with the flat rectangular transducer.

Measurements of the radioactivity in Alaskan eskimos were begun.
Initial results confirm the findings of other investigators in their -
studies of Laplanders that certain Arctic ecological conditions lead to
body burdens of fallout material an order of magnitude higher than for
most Europeans or Americans.

L
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A prototype direct-reading sampler for use with Atmospheric Physics'
fluorescent tracer techniques was field tested with encouraging results.
Concentrations of less than 2 x 10~6 gms of zinc sulfide tracer per
cubic meter of air were detected. In many experimental studies this
device could replace the present more time-consuming method of
catching the tracer on a filter with subsequent laboratory analyses

and also opens the possibility of measuring the variation of concen-
trations with time,

A study of the mechanism of failure of the recharging type pocket dose
meters indicated that the . 0005 inch diameter fiber was making elect-
rical contact with the center rod-at about 1000 r accumulated dose.

3. Chemistry

A reactor tube study of the effect of addition of silicate on radioisotope
production in the effluent water was interrupted after five days and
normal process water was fed to the experimental tube for five days.
When addition of 10 ppm silicate was resumed, effluent concentrations
-of the pertinent radioisotopes were only 20 to 30 percent lower than in
the control tube. When pH adjustment was abandoned (laboratory data
having indicated that the conditions necessary for adjusting pH from

7 to 6. 6 lowered the effective concentration of silicate) effluent con-
centrations of As-76 and P-32 dropped to levels about half that of the
control tube and remained at this level for two weeks.

Usé of 20 ppm silicate and applicati_dn of a separate nitric acid addition
to maintain a pH of 7 is now under test. Initial results show a three-
fold reduction in As-76 concentration.

Analysis shows higher carbon-14 release rates for KE than for KW
reactor, as expected from differences in pile gas composition.
Release rates were 0.068 curie per day from KE and 0. 024 curie per
day from KW. ‘

A program of stress measurements in moving beds of anion exchange
resins was completed except for comparative measurements with in-
compressible solids. Nitrate forms of 10-20 mesh and 20-40 mesh
Permutit SK and 50-100 mesh Dowex-1 were studied. Results for the
20-40 mesh Permutit SK were well correlated by theory on the assump-
tion of constant coefficient of friction between resin and wall and '

1235953 DECIASSIFIED ==
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constant ratio of radial to vertical (axial) stress. Results for the
other resins were less well ordered and in particular the coefficient
of friction varied with the resin history. In no case was the co-
efficient of friction independent of the resin velocity.

Ho i ) valof en
cesium from tank supernatant by precipitatiop.as.cesium ¢« Njk‘
Me. However, attempted metathesis with a slurry of

silver carbonate was unsatisfactory, presumably because of difficulties :
in solids transfer. Metathesis with soluble silver compounds is now
under study. .

Isotopic analysis of fission product cesium and rubidium recovered

from Purex tank 103 A supernatant showed no dilution of either radio-

is otope by their natural counterparts. Isotopic analysis of recently /
‘recovered strontium product showed 53 atomic percent strontium-90

vice 56 percent in earlier products, suggesting increased dilution by

natural strontium.

Miniature pulse column runs testing dipicrylamine extraction of
cesium from simulated Purex tank 103 A supernatant achieved satis-
factory hydraulic performance and 98% recovery of cesium at equal
flows of aqueous and organic when the feed was diluted with an equal
volume of water and 0.01 M DPA in 50% nitrobenzene - 50% tetralin
was used as the solvent. Recent studies show weakly dissociated
organic acids can be substituted for ammonium salts as scrub agents
to achieve desired separation of cesium from sodium in counter-
current dipicrylamine extraction. Separation efficiencies are some-
what reduced with organic acid scrubs but the added step of volatilizing
ammonium salts from the cesium product should be obviated.

Studies continued of zeolite-type inorganic exchangers for removal of
cesium from Purex formaldehyde-treated waste. Using simulated
FTW (adjusted to pH 3. 5 with sodium hydroxide and sodium citrate

and thus simulating the raffinate from s trontium and rare earth s olvent
extraction) loadings to 50% cesium breakthrough required passage of
from 131 to 280 column volumes of feed for five different exchangers
tested. This would allow removal of the cesium from one ton of
uranium on 0. 5 to 1 gallon of these exchangers.

Inéta.llation of the Radiant Heat Spray Calciner in A cell was delayed

1235954
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by the recent strike of northwest construction workers but is now
about 50% complete.

Performance in cold tests of the Hanford-developed electrostatic bubble
scrubber (to be used in the hot cell calciner off-gas train) has been
gratifying. Using magnesium oxide "smoke'' generated by burning
magnesium ribbon, dust loadings were reduced by the scrubber to the
"ultra pure' range of 15 to 100 micrograms per cubic foot, depending
on gas flow rate,

Recent studies show significantly different behavior for the two rare
earths, europium and promethium, in molten chloride salt systems.
Precipitation of PuOy from molien 2, 6 LiCl1-KCl1 yielded a decontami-
nation factor of 600 for promethium vice 60 to 110 for europium.
Electrodeposition of UO, produced decontamination factors of 1200 for
promethium and 135 for europium.

Previous work having shown electrolytic heating to be capable of sus-
taining a chloride salt bath in a molten condition, a method for initi-
ating melting by AC electrolysis was tested. Using one movable
electrode in conjunction with a fixed electrode with a movable shroud,
expenditure of 1200 watts allowed 10 pounds of salt to be melted in

15 minutes.

Voltametric measurements of the cathodic reduction of plutonium (III)
to metal in molten KC1-LiCl eutectic show the process occurs in two
steps: Pu(lll) + ¢ - Pu(ll) and Pu(ll) + 2e¢~ - Pu(0).

X-ray diffraction measurements of two segments of a U0, crystal, one
unirradiated and the other irradiated to 5000 MWD/T show a change in
lattice spacing from 5. 4710 & to 5. 4723 & on irradiation. An extrapo-
lation method using the X-ray spectrometer was employed for this
measurement. Quicker than the photographic technique, this method
appears to be accurate to + 0. 0001 X, ‘

Scouting studies indicate X-ray fluorescence techniques may be useful
in monitoring nickel diffusion bonds on uranium. Calibration curves
with nickel foils indicate nickel film thicknesses 2 mils or less could
be measured with a sensitivity of about 0. 5 microns by attenuation of
fluorescent uranium X-rays. Measurement of nickel fluorescence
should allow measurement of the thickness of nickel films 0.2 mils or
less with very high sensitivity.

VECASSIRED) ==
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4, Biologz

By utilizing neptunjum radionuclides of diffecent apecific activities, a
marked effect of congentxation.of neptunium on its GI uptake was
observed. At very low mass concentrations, the absorption was less
than at higher. L _

An interesting observation was made on the development of the
"secondary disease syndrome', which occurs when 'foreign' bone
marrow is employed for radiation protection. Mice, which were later
to become doners of bone marrow, were injected when less than one
day old with spleen fragments from a second, genetically dissimilar,
strain of mouse. Bone marrow from these pretreated donors afforded
protection when injected into irradiated animals of the second strain,
without subsequent development of the secondary disease.

In the strontium tdxicity experiment using miniature swine, new animals
are being added to the 125 uc Sr-90/day group, because of the scarcity
of readily observed effects at this level.

Two groups of pigs were compared in their ability to take up I-131 in
the thyroid. One group had been fed 5 uc I1-131 daily for 4-1/2 years,
while the other group had received no1-131, Thyroids in both groups
took up about 18% of the administered dose. The time at which the
I-131 tracer peaked was slightly earlier, and the effective half-life
for I-131 retention was somewhat longer in the animals which had
previously received I-131, This work is still in progress.

Virulence of columnaris grown at 25 C was greater than when grown
at either higher or lower temperatures.

Chloramphenicol was found to inhibit ion (rubidium) accumulation by
barley plants, evidently by blocking active transport systems.

Five and seven perceizt concentrations of effluent water from the KE
Reactor were toxic to fish but not three percent.

5. .Programming

Prehminary computations have supported HLO's contentlon that/

Phoenix fuel actlon need not t =
e

oy
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ertile source. The over-all performance of a Phoenix fuel has been
essentially duplicated starting with equal amounts of U-235 and U-238
physically arranged so that the U-238 absorption resonances are
unshielded while the U-235 absorptions are heavily shielded. The
amount of moderator is adjusted so that a classical U-238 resonance
escape probability of approximately 0.5 is achieved. This provides
nearly as many neutron absorptions in U-238 as in U-235, which pro-
vides uniform reactivity for an extended period as in '"Phoenix" fuels.

In the same vein, it is currently believed that the use of plutonium with
some Pu-240 -- but an insufficient amount for Phoenix in its own

right -- can use a small amount of U-238 sufficient to hold the initial -
reactivity down until enough Pu-240 is formed to supply the classical
"Phoenix" fuel. For this application with Pu~239, the U-238 and
moderator geometry will not be as sensitive as for the application

with U-235.

Computations with more elaborate models are now being made under -
the direction of the HLO Theoretical Physics group to firm up the
application of U-238 as described, and to investigate the possibility of
using thorium in the same fashion.

TECHNICAL AND OTHER SERVICES

One serious plutonium contaminated puncture wound occurred to a CPD
employee. The wound initially contained about 1 uc Pu before flushing and
excision (the maximum permissible body burden is . 04 uc). Two separate
excisions removed the contaminant at the wound site down to about . 006 uc.
Treatment with DTPA was initiated promptly by the industrial physicians.
Analysis of bioassay samples for the four-week period following the injury -
indicated that the employee excreted about . 01 uc Pu. It is not yet possible
to provide a reliable estimate of the magnitude of the plutonium deposition
because of the effect of the DTPA treatment on excretion rate.

Nine plutonium contamination incidents involving potential inhalation of plu-
tonium for 13 CPD employees at the 234-5 Building were reported during the
month. Five plutonium contamination incidents involving nine HL.O employees
at the 231-Z Building were also reported. All except two of these incidents
resulted from ruptured hood gloves or the failure of plastic bags containing
contaminated material. Special bioassay sampling was m1t1ated for all '

employees involved.

1235951



DECLASSIFIED
G | xvii H“‘f-74.153.

Three new cases of plutonium deposition were confirmed by bioassay analyses
during June. The total number of plutonium deposition cases that have occurred
at Hanford is 291, of which 209 are currently employed.

On two separate occasions difficulties in removing thermocouple stringers

at the K reactors resulted in IPD maintenance personnel receiving whole

body radiation exposure in excess of control limits. In one case the exposure
received was 1. 9 r, and on another occasion the exposure received by another
maintenance employee was 1.2 r, Contamination of the X-1 level up to

500 r/hour was caused by fractious pieces of removed materials.

Fresh fallout (estimated by the 1-133/1-131 ratio to be five days old) was
detected in the Pacific Northwest in the middle of June. This fallout was
evidenced in samples of produce which were found to have fission product
concentrations up to 20 times that noted for early June. The I-131 content
of beef thyroids collected in late June were also some 20 times higher.
Local milk samples were up to ten times higher in I-131 content.

A formal document was issued in cooperation with FPD personnel which
describes the effects of reactor environment on the dimensional distortion
of Hanford production fuel elements. '

Estimates were made of the precision and relative bias in the determination
of the Pu-240 content of fabricated parts by neutron count and by mass
spectograph.

In connection with the forthcoming attitude survey, methods of analysis were
developed and submitted for programming after approval by other members
of the survey task force.

Time effects have been removed from several series of data on mid-column
aqueous uranium concentration by the use of the variate difference method.
The next step will be the estimation of the spectral density from the trend
corrected differences. It is hoped that the stability of the column can be
defined in terms of this spectral density.

A special magnetic tape has been prepared to test the lathe control components
which have arrived on plant and are being assembled on the experimental
Gorton lathe.

s
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The final version of a computer program to index cubic crystals has been
turned over to the customer and is functioning routinely. An associated
‘program was written to extrapolate the value of the lattice constant for a
cubic crystal. '

Authorized funds for 13 active projects amount to $2, 704, 600. The total
estimated cost of these projects is $8, 767, 000 of which $1, 308, 000 has been
spent through May 31, 1962. Two new projects, CAH-958, Pu Fuels Testing
and Evaluation Laboratories, 308 Building and CAH-962, Low Level Radio-
chemistry Building were authorized this month by the Commission.

During FY 1962, the Laboratory Equipment Pool has successfully assigned
equipment valued at $107, 290 in lieu of purchasing new equipment, while
operating costs of the Pool aggregated $11, 330, thus providing a net savings
to Hanford Laboratories for the year of $95, 960,

SUPPORTING FUNCTIONS

PRTR output was limited to 185 MWD for a plant efficiency of 8. 8%. Because
~of the low operating efficiency, exposure data normally included in this
report did not change significantly during the month and will not be presented.

The reactor was shut down on June 3 for refueling and process tube exami-
nation. Seventy-six process tubes, four UO, elements, three LX Pu-Al
elements and one mixed oxide element were inspected during the outage.

One Pu-Al element was found to have lost a band, and was removed to the
storage basin, Another Pu-Al was removed when the results of stagnant
water tests indicated that it probably had defective cladding. A UO3 element
showed severe wear on the spiral bundle wrapping wire and was removed to
storage. '

A piece of 304 stainless steel found in the inlet jumper of a process tube led
to radiographic examination of the flow straightening vane upstream of the
bulk flow venturi, which confirmed damage to the straightening vane. At
month end the reactor was discharged of all fuel elements in preparation to
draining the primary s ystem to further investigate and repair the vanes and
evaluate possible corrosion problems throughout the system.,

D30 and helium losses were 3694 lbs and 66, 600 scf, respectively. High
D20 losses are attributed to extensive charge-discharge and tube inspection
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work which required the system to be open. In addition, a DO spill from
which 7440 1bs of D,O were recovered resulted in an additional loss estimated
at 150 lbs from stack gas condensate sampling. The spill came about during
partially d1s connected, a combmatmn pressure and syphoning action caused
D20 to drain from the primary system into the upper and lower access
spaces. The water loss was stopped after about 5 or 6 minutes.

A weld failure was found on the 26-inch expansion spool bellows prov1dmg

containment between the vessel and the export steam line. About a 120° of
seam weld on one of the folds had failed. Repairs were made and the rest

of the bellows including the one on the relief line was thoroughly inspected

and leak tested. No leaks or other defects were found.

Total productive time for the Technical Shops was 22, 499 hours. This

includes 14, 677 manhours performed in the Technical Shops, .7, 332 hours

assigned to Minor Construction, 375 hours assigned to off-site vendors, and
- 115 hours to other project shops. Total shop backlog is 19, 474 hours, of

which 70% is required in the current month with the reinainder distributed

over a three-month period. Overtime hours worked during the month was

8. 9% (1702. 1) of the total available hours.

PRTR operating costs in June included heavy water charges of $52, 080 to
cover losses of $51, 320 and scrap of $760. Total FY 1962 heavy water
charges to operating costs were $472, 240 representing (1) losses, $444, 410
and (2) scrap, $27, 830.

Six Ph. D. applicants visited HAPO for employment interviews. Twelve offers
were extended; two acceptances and three rejections were received. Current
open offers total 14. Four program offers and 13 direct placement offers

were extended to BS/MS applicants. Program results included one acceptance
and eight rejections with three open offers remaining. Direct placement

offer response this month included five acceptances, 13 rejections and five
remaining under consideration.

One Technical Graduate was placed on permanent assignment, 34 new members
were added to the rolls, nine transferred to other Company sites in accord-

ance with the planned program, and one terminated. Current program
members total 56.

——
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A Symposium on the Biology of the Transuranic Elements was held on
May 28 - 30. About 70 visiting scientists, including ten from foreign
countries, met with an equal number of Laboratories scientists.

Pl Flut

for Manager
Hanford Laboratories

HM Parker:PFG:mlk
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REACTOR AND FUELS RESEARCE AND DEVELOPMENT OPERATION

TECHNICAL ACTIVITIES

A. FISSIONABLE MATERIALS - 2000 PROGRAM

1.

METALLURGY PROGRAM

Corrosion Studies

Corrosion of Beryllium Brazed and Pressure Bonded End Closures.
Additional corrosion results on beryliium brazed end eclosures and
copper bonded end closures have been obtained. The corrosion rate
for both the welded and unwelded beryllium brazed closures exposed
to 40O C steam was about 2.5 mils/year. Except for copper contami-
nated weld areas, the copper bonded and welded end closures continue
to show good corrosion resistance following 68 days in 40O C steam.
Small portions of the copper contaminated welded areas showed cor-
rosion penetrations of approximately cne mil. Small sections of
pressure bonded titanium end closures are currently being tested
in both 400 C steam and 360 C water. A penetration of the bond
layer of sbout 2.5 mils occurred during a 9O-hour exposure to 40O C
steam. ' :

Effect of Tin and Oxygen Content on Zircalo -2 Corrosion. The
effect of tin in the range of 0.1 w/o to 1.5 W/o and oxygen in

" the range of 900 ppm to 1300 ppm on Zircaloy-2 corrosion in both

LOO C steam and 360 C water is being determined. Following 30
days of exposure in 360 C water, no effect of tin or oxygen content
wvas noted. All samples had an approximate corrosion rate of

18 mg/dm?. The samples exposed to L4OO C steam for 42 days show
considerable scatter but an average of all of the results tends to
demonstrate a lower corrosion rate with increasing tin content and
lov oxygen concentration. The average corrosion weight gains for
the high oxygen samples ranged from approximately 55 m{dmz for
1.5 w/o Sn to 120 mg/dm? fgr 0.1 w/o Sn as compared to 4O mg/anm?
for 1.5 w/o 8n to 60 mg/dmgrfor 0.1 w/o 8n for the low oxygen
samples. _

Metallic Fuel Development

Fuel Irradiations. The prototype NFR tube-in-tube fuel element
successfully completed its irradiation to goal exposure in the

ETR )3 Loop. The average exposure of the fuel element at the time
of discharge is estimated to be 1300 MWD/T and the maximum exposure
is approximately 2000 MWD/T. The fuel element is to be disassembled,
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visually examined, and measured at the ETR. It will then be re-
turned to Hanford for radiometallurgical examination.

Five K-inner fuel tubes (NIE's), which were successfully ir-
radiated to 3000 MAD/T under N-Reactor operating conditions, are
being examined in the radiometallurgy facility. The general super-
ficial appearance of the elements is good with no indication of
unusual corrosion behavior or crud deposition. The inner bore of
these elements is starting to distort, presumably due to inner clad
buckling resulting from fuel swelling. The distortion is visibly
perceptidble but has not yet been measured. Outside diameters have
increased an average of 0.007-inch as a consequence of fuel swelling.
This diameter increase emounts to approximately 0.6 percent cladding
strain end accounts for about three-fourths of the measured 1.7 per-
cent fuel swelling.

The variable braze thickness irradiation test, GEH-4-68, 69, and 70,
has been received from the MIR after six cycles of irradiation.
Radiometallurgical examination has begun. All elements appear in
good condition and there is no external evidence of any cracks,
stressed areas or other incipient failures.

Cladding Deformation Studies. Four cladding studies capsules,
recently discharged from DR Reactor at an exposure of 1500 MD/T,
were opened in the radiometallurgy facility. The visual examina-
tion made on the 12 fuel rod specimens from these capsules showed
no evidence of localized strain either in the cladding in the uni-
form cladding thickness regions or associated with the intentional
striations in the cladding. The irradiastion conditions for the '
capsules were chosen so that the cladding should have experienced

a 1.5 to 2.0 percent cladding strain. Measurements of diameter and
length of all the rods and metallography of selected rods is planned.
Fabrication of components for & second irradiation test of fuel rods
with non-uniform thickness of Zircaloy-2 cladding continued.
Machining of the fuel samples is completed and welding of end caps
to the cladding has started.

N-Fuel Support Development. The response of N-Reactor fuel element
assemblies to vibrations was investigated to explore the condition
under which the fuel supports would experience excessive cyclic
fatigue loading or in which rubbing of components could produce &
fretting corrosion situation. The results of shaker table tests
show thut the measured natural frequency of fuel assemblies vibra-
ting in the simpler modes agrees with calculated frequencies based
on measured support spring constants. The effect of a water en-
vironment is to lower the natural frequencies to about 93 percent
of their air environment values.

1235963 Lo a»
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K-Fuel Support '.l'est?g. .-A program of scratch testing the N outer
Uel element support vas renewed after tests in the 314 Building

charging machine mockup resulted in scratching the process tube.

Testing in 306 Building was done under the following conditions:

Test I
8. Process tube length 5 feet _
b. Lubricant Process water (306 Bldg.)
c. Accumlated distance 1002 feet

Test II
a. Process tube length 5 feet
b. Lubricant 10 v/o A-60 soluble oil in

: water
¢. Accumilated distance ~ 1002 feet.

The fuel element was cycled back and forth over a distance of

three feet for 334 cycles to accumulate the total distance.
Periodic inspections of the supports and process tube were made,
and only normal wearing of the support surface was observed.
Borescope examination of the process tube revealed only light
deposits of steel on the tube surface. The process tube was sub-
merged during both tests, and a charging speed of 18 feet per minute
was used during cycling. Previous wear tests on Weber's apparatus
indicates a wear distance of 1540 feet before failure. As a result
of a second charge failure (scratching) in 314 Building, & third
test, using the elements from the 314 test, was run in the five-
foot tube in 306 Building. The elements were rotated so that the
four supports in the upper position during 31lL testing were in the
lower position in the 306 test. The entire charge (20 elements)
was pushed through the tube, one element at a time, without damage
to the process tube. :

Fluted Fuel Development. Arrangements for irradiating an N-inner
size fluted Zircaloy-2 clad fuel tube in an ETR pressurized loop
are nearly complete. Two 12-inch long fuel elements are on hand,
the fuel baskets and associated hardware are nearly complete, and
the test proposal document 1s in final draft form. The maximum
core temperature of the fuel is calculated to be 527 C and goal ex-
posure is to be 3000 MWD/T. .

Fluted Fuel Elements. Cylindrical fuel elements with fluted exterior
suffaces have been proposed as a fuel element design in which the
fuel is capable of undergoing large volume expansions without failure
of the Zircaloy-2 cladding. Mechanical analyses have been made
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assuming that the fuel behaves as a viscous fluid and that the
cladding behaves in an elastic manner. The results of these
analyses have been used to estimate the effects of plastic ylelding
on the circumferential strains within the cladding. Estimates of
the ratio of bending strain to mean extension of the cladding
indicate that the mean tensile strain would be less than one-tenth

the bending strain.

Projection Welded Brazed Closure. The projection welded brazed -
closure is being developed as an alternate closure. . Recent work
ghows that it is possible to make a good ID and OD weld, and then
to burn off the ID cap projection above the weld, making it appesar
that the ID weld had had too much current. This condition is caused
when the central portion of the cap butts against the large rela-
tively cold uranium and stops forging the weld and projection. A
re-design of the cap is expected to solve this problem. Problems
have been encountered with the center plug arcing across the weld.
Krylon coated stainless steel shows the most promise to date of
preventing arcing. Consideration is being given to a laminated
plug. A number of closures have been made during the month with
acceptable ID and (D welds. Several closures have been made which
showed acceptable bonds in conjunction with good welds. Some of
these had arc burns on the ID or surface mars on the 0D which will
have to be cleaned before the process is ready for production testing.

Resistance Brazed Closure. After experimenting with the principle
of forming & uranjum-Zircaloy bond at the closure by short-time,
relatively low-temperature pressing of the closure end of the fuel
element in various types of die, it appears that the earlier concept
of using an intermediate alloy to facilitate bonding leads to best
results.

By heating Zircaloy rings in vacuo, while in contact with metal
plating and/or chips of various alloys, the melting and freezing
characteristics of the alloys were studied. Electro-deposited
copper plating tends to blister, while displacement-plated copper
does not. Displacement-plated copper, overlaid with a thin electro-
deposited nickel plate forms with the zirconium & ternmary alloy whose
- melting point is in the range of 800-850 C. Attempts to make a bulk
batch of alloy of this eutectic composition have not been entirely
successful, although one (80 Zry-10 Ni-10 Cu) having an apparent
melting point of about 930 C, approaches the desired composition.
This temperature is about 30 C lower than the melting point of the
Be-Zr alloy used in the current brazed closure process. However,
it is not known vhether alloys of the Ni-Cu-Zr composition will have
adequate corrosion resistance and/or toughness.
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Copper Brazed Closure. A method has been developed using pure
copper as y braze miterial necessary to obtain a good

brazed closure. During the heating cycle of the brazing process,
the copper alloys with the zirconium end cap to form a Zr-Cu
eutectic, which then acts as the low melting brazing alloy. The
process has been developed to the point that brazed closures can

be made at as low a temperature as 1000 C. The addition of a small
amount of tin to the copper has made possible brazes at temperatures

of 980 to 990 C.

Two fuel elements were braze closed, one with the copper braze, the
other with the copper-tin braze. After brazing, the elements were
electron beam welded over the bruze ahd autoclaved for T2 hours in
40O C steam to test the corrosion resistance of the copper and the
copper-tin contaminated welds. After autoclaving the welds had a
slightly different color than the uncontaminated Zircaloy but showed
no severe corrosion. The copper closure appeared to have slightly
better corrosion resistance than the copper-tin closure. The welds
are being examined for possible uranium contamination and the
elements will be examined metallographically. Longer term auto-
claving tests are scheduled.

Hot Headed Closure Studies. The objective of Phase I is.to determine
the conditions for projection welding a cap to a "hot-headed" fuel
element and obtain a minimum void area between the cap and the fuel
element.

Projection welds made during the previous month using a modified
design were evaluated. The results indicated that while the pro-
Jection design seems to be satisfactory the recesses adjiacent to

the projection were too large. When the recesses adjacent to the
projection are too large, small cavities are formed at the peripheries
of the recesses when the weld is made. "Set down"” of the caps was
sufficient to provide good interface contact.

The objective of Phase II is to investigate and develop methods to
obtain a continuous bond between the cap and the fuel element in an
area circumscribed by projection welds.

During this past month effort was directed to vacuum plating technigues
as a method of preplacing bonding materials. Plating fixtures were

designed and constructed to prevent the deposition of bonding material

on the projection and recesses of the caps during the vacuum plating
operation. Although vacuum plating of beryllium onto the Zircaloy
caps has been accomplished in the electron beam welding chamber,
attempts to vacuum plate copper to the Zircaloy caps were not
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effect of making fewer measurements. The results of these analyses
showed that no significant changes in the results occurred due to
the reduction of the number of data points.

Fuel Element Bwell? Model. Test data from fuel element irradia-
ions should provide a means of evaluating parameters in a model
for fuel swelling. To account for the temperature and burnup dis-
tributions within different fuel element geometries, the model should
consider the volume expansions of the fuel element within localized
temperature regions. An empirical model suitable for statistical
evaluation of fuel element data has been formed for averaging the
effects of temperature and irradiation conditions. The initial in-
vestigation using a model with a power function dependence on
temperature and burnup did not account for the observed data. A
nev model including a factor with a cut-off temperature below which
swelling does not occur is being programmed.

Cerium-Iron Braze Alloy. A cerium -~ 7.4 w/o irom alloy was prepared
by arc button melting. This alloy is a eutectic composition, re-
ported to melt at 595 C. The material was vacuum brazed at 625-
640 C to determine whether it would wet Zr-2 or uranium and the ex-
tent of reaction. The molten alloy does not flow easily but does
wet both uranium and Zr-2. No diffusion zone was observed between
Zr-2 and the brsze with 500x metallographic examination. Diffusion -
and formation of & compound layer occurred on the uranium side. -
Fracture of the braze-uranium interface leaves a reaction layer on
the uranium resistant to air oxidation. Attempts are being made to
form a thin foll of the material for additional brazing tests.

Cerium - Modified Zr-2. Small additions of cerium have been added
to high oxygen zirconium to determine if there might be a scavenging
effect (May 1962 Progress Report). Five buttons have been melted
containing 0.1, 0.5, 0.75, 1.0 and 2.0 w/o cerium.

The cerium additions have little or no effect on the room temperature
hardness of the as-cast buttons.

Hot rolling the buttons from a 730 C salt bath to 0.100-inch showed
a tendency toward edge cracking in the higher cerium addition.

. Chemical analyses for cerium, oxygen and nitrogen will be obtained.
High pressure steam corrosion tests will be conducted on these alloys.

Facilities and Equipment. A viewing autoclave facility has been
activated in the Building. This facility permits the exposure
of one inch diumeter samples to water temperatures up to 315 C.
Direct visual observation or photography of the specimens during
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hydride was found to be uniformly distributed with no hydride
surface layer. BSince the solid solubility limit at 425 C is
about 350 ppm, this result indicates an unexplained mechanism
for diffusing hydrogen through saturated alpha zirconium. From
the published Zr-H phase diagram & hydride case might have been
expected.

In another experiment samples of NPR process tube were charged
uniformly with hydrogen to 400 ppm and then corroded in 400 C,
1500 psi steam for 230 days. The corrosion hydrogen pickup
fraction was a normal 30 percent and the additional hydrogen was
found to be uniformly distributed throughout the sample rather
than as & case.

Graphite Burnout Monitoring. Burnout rates of small monitoring
samples (O.43-inch diameter x 4-inch long) from 2577 DR were
recently measured. Although the gas composition of the reactor
atmosphere has not yet been examined, the burnout rates indicate
a significant reduction in the amounts of oxidants. The highest
rate for the period from March 31, 1962, to June 8, 1962, was

1.9 percent per 1000 operating days at a position 150 inches from
the front face of the graphite stack, whereas the highest rate
from January T, 1962, to March 31, 1962, was 107 percent per 1000
operating days at a distance of 100 inches.

In the latter test there appears a slight peak between 75 and 100
_ inches; the peak is approximately 0.7 percent per 1000 operating
days and is believed to result from the graphite-oxygen reaction.

Burnout measurements in Channels 1960 C and 2780 C from March 16,
1962, to June 3, 1962, showed substantially the same rates as the
previous period from August 31, 1961, to March 16, 1962; burnout
rates from both test periods showed similar results with regard to
peak height and location. A tabulation of the rates is shown in
the following table. -
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region of channel 2780 ranged from 1 to 3 percent per 1000
. operating days. Burnout monitors are currently in all three

channels.
Corrosicn and Coolant Systems Development

Fuel EKlement %ture"nests. Several rupture tests of NFR inner tube
elements were e in TF-9 during the month to determine the effects
of the addition of iron and silicon to the uranium core of coex-
truded U-Zr-2 fuel elements. The first two elements tested were
defected with a pinhole near the Zr-5 w/o Be braze. After three
hours at 300 C, 1800 psi and 20 fps, the unalloyed element was badly
ruptured with the end cap held on only by the intermal tube and the
Zr-2 cladding bulged out over the entire end. The alloyed element
had only a 1/2 inch diameter hole in the cladding but a large portion
of the U core at the end cap was gone. The weight losses for the
elements were almost the same at 308 grams. The other two elements
were defected with a pinhole in the side. After one hour at 300 C
and a slow cooldown, 1800 psi and 20 fps, the alloyed element was
ruptured much worse than the regular element. The alloyed plece had
a large torn and bulged area measuring 3-inch x 1-} inch and a weight
loss of 76 grams. The reguler element had & bulge 7/8-inch x 1/2-
inch and a weight loss of 10 grams. '

Corrosion of Zr-2 Under Heat Transfer. The third heat transfer test
in TF-3 was terminated. Zr-2 ciadding was exposed to a heat flux of
280,000 Btu/hr-ft2 in high-purity water at 580 F adjusted to a pH

of 10.0 with LiOH. The surface temperature vas caléulated .to.be 637 F
or just below the point at which nucleate boiling occurs. The sample
wvas removed after 1584 hours. A very thin (<O.1 mil) crud film was
observed on the Zr-2 in the region of heat transfer. In a region
where the cladding had been reduced in diameter larger amounts of
crud vere present. Also present was a white deposit of unknown com-
position. This white deposit exhibited.cracks which appear to extend
into the metal. The region is subject to large stresses due to the
greater expansion of the internal heater. Because of the reduced
diameter the heat flux and surface temperatures were higher in this
region (being estimated as 360,000 Btu/hr-ft© and 660 F), and surface
boiling probadbly occurred. Complete examination of the specimen is
scheduled to determine film thicknesses and composition and the
presence of cracking or other serious corrosion.

Caustic Cracking. Stressed coupons of 30k 8/S, A212 C/S, and Zr-2
were examined after 1584 hours exposure in 580 F, 0.5 w/o L1CH
solution, in a capsule charged into TP-3. Fresh solution was placed
in the capsule at each inspection period. No serious corrosion, pit-
ting, or cracking was observed in the stressed or crevice areas.
Testing will be resumed at higher temperatures.
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reduction of the dissolved oxygen produces hydroxide ions in the
vater as it passes through the cell. The increase in the cell
current is thus directly proportional to the oxygen concentration
in the water. An electrolytic cell for oxygen generation is an
integral part of this analyzer and is used for calibration of the
measuring cell. The manufacturer claims that the response time
of the analyzer for sensing changes in the oxygen concentratiom is
about 2-5 seconds. To date we have not been able to make this
analyzer work properly. The oxygen generated in the calibration
cell is not being detected properly by the measuring cell.

K-Reactor Nozzle Sna . Modified K-Reactor nozzle snap rings
fabricated from four different alloys have been tested for corro-
sion evaluation. Those of 347 stainless steel, 302 stainless steel,
and 15-7 Mo stainless steel were tested in the stressed and un-
stressed condition for 44 hours in boiling 42% MgClz. The 347 and
302 stainless steels in the stressed condition were cracked, but
the 15-7 Mo 5/5 sample was not cracked. Kone of the unstressed
samples were cracked. The stressed 15-7 Mo S/S samples were exposed
an additional ten days without cracking occurring. An Inconel-X
snap ring which is currently being exposed to boiling 42$% MgClo has
not shown any cracking after four days of exposure.

Structural Materials Development

Cre? Rupture of Zircaloy-2 Pressure Tubes. The effect of the

. various metallurgic stories on creep rupture properties of
Zircaloy-2 pressure tubes for N-Reactor is being determined. In
tests performed at 300 C, two anomalous results have been obtained.
After 250 hours in test, the secondary creep rate and total creep
strain are the same for tubes with 15, 18 and 35 percent cold work.
Tests on sections of 30 percent cold worked KER tubes have ylelded
higher secondary rates and in one case the total creep strain was
four times greater than that for.a similar stress at the other cold
wvorked levels. The source of these anomalies may be the high stress
and strain rates used in these tests. Additional tests are under way.

Initial startup tests have been completed on the prototype unit for
burst tests on irradiated pressuxe tubes. The unit was installed in
the 327 Building basin and tests are continuing.

Graphite Damage Studies

Graphite Moderator Distortion. Ileast squares slopes have been cal-
culated for the rate of change in elevation with cumlative exposure
at the top center of the graphite stack for H, DR, C, KE and KW
Reactors. The results are shown in the following table.

" oy
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8ix of the experiments were conducted with a system pressure of
1500 psig. These experiments were conducted to verify the occur-
rence of upstream burnout conditions as discussed in HW-73902.
This condition of burnout originating upstream from the outlet end
of the test section had been observed with both vertical and hori-
zontal positioning of a 1§-root long test section at mass flow
rates of 5, 6, and 7 x 10° 1p/hr-sq £t with inlet coolant condi-
tions near saturation. To make sure that this condition was not
peculiar to the particular test section, the burnout experiments
were repeated but with a different test section. The data checked
very closely with previous results.

Sixteen of the boiling burnout experiments were conducted with a
system pressure of 1000 psig and mass flow rates ranging from

2toTx1 lb/hr-rtz. These data were obtained to allow com-

parison of burnout heat flux for different system pressures and
also to determine if upstream burnout occurred with 1000 psig
pressure.

The experimental data have not been examined in detail yet, but

the following general conclusions can be drawn. Upstream burnout
did occur at 1000 psig system pressure at mass velocities of 5, 6,
and ¢ x 106 1b/hr-£t2. The comparison between the 1000 psig end
the 1500 psig pressure data shows that in the high mass velocities
(5 x 106 to T x 106) the burnout heat flux for any given outlet
quality is quite comparable. At lower mass velocities the 1000 psig
system pressure will allow higher outlet qualities for any given
burnout heat flux.

Plans were made to investigate the effect of self-supports on NPR
fuel element burnout heat flux. Previous studies with test sections
similating "o0ld reactor" fuel elements with a crushed self-support
have shown that steam bubbles issuing from beneath & metal strip
results in & non-wetted area and & lowered burnout heat flux.
Clearance between the metal strip and the heater rod surface in

-these tests was appreciably less than that between an NPR self-

support and the fuel element surface, and therefore the NPR element
may have no problems. However, it is believed that the matter
should be investipzted.

The first experiments will be conducted in a glass tube at low
pressures so that flow patterns may be observed. If these experi-
ments indicate that the self-supports might affect the burnout heat
flux, further experiments at high pressures will be conducted.
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determined (1) by changing the header fitting and the nozzle outlet
fitting size to 0.550 while retaining the 5/8-inch OD pigtail, and
(2) by using a new 3/k-inch GD pigtail with 0.610 header Parker
fitting. In (1) a flow rate increased about 5 percent and in (2)
about 8 percent. Since the new assemblies would probably not
operate in critical flow conditions at normal rear header pressures,
the rear header pressure would affect the operating flow rate,
whereas for the present standard assembly, rear header pressure does
not affect normal operating flow rate. Thus, the actual percent in-
crease in operating flow rate must be adjusted according to the rear
header pressure for the individual tube. The results of these tests
are presented in HW-63756-4.

B. WEAPONS - 3000 PROGRAM

Research and development in the fielc of plutonium metallurgy continued
in support of the Ranford 234-5 Building Operations and weapons de-
velopment programs of the University of California Lawrence Radiation
Laboratory (Project Whitney). Details of these activities are reported
separately via distribution lists appropriate to weapons development
work. ,

DECLASSIFIED
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Leakage rates for the various seal assemblies during the various
cycles were as follows:

Leak Fate Liters/Hour @ 2" Hg

' Bolt

Thermal Cycle 1 2 3 & 5 Torque
Bxisting Copper "O" Ring o.h 1.8 22.2 111 132 30 £t 1b
Zirconium "0O" Ring 200 260 30 £t 1b
#B-F Perrule (Zirconium) 3.2 1.5 1.k 15 £t 1b

#Ballard-Foley

All test flanges were made up with the bolt torque indicated and
not retightened between cycles. Additional seals will be tested.

Outlet Nozzle to % Shield Gas Seal. Design work continued on an
roved nozzle -down design to increase the gas seal gasket
pressure and to improve alignment between the seal faces. A pur-
chase requisition was issued to procure a highly compressible
metallic gasket for this gas seal. An invention report (HWIR-1523)

has been submitted for this gasket design.

Hazards Analysis

Reactor Bafeguards Reviews. The following information was pre-
sented at the seventh meeting of the General Electric Company
Technological Hazards Council:

(a) IPD audit of operation of the PRTR and the interim
response by TRAO to the audit.

(v) The final safeguards analysis for the PRTR Fuel Element
Rupture Testing Facility Analysis.

(c) Results of the PRTR pressure tube monitoring program.
Bafeﬁ% AnalFis. A study of reactivity effects of coolant voids
& mixed oxide loading was completed. Three cases
were examined corresponding to D20 coolant containing 0.25, 6, and
10 percent HoO. Results of these calculations are summarized as
follows for the cold-clean reactor:

Complete loss of coolant containing 0.25$ B20: -5 x 1073 AE
Complete loss of coolant containing 6.0% HpO: 0
Complete loss of coolant containing 10.0% E,0: +4 x 103 .é§
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2. Pouer levels up to 125 MW should not produce unacceptable
temperatures in shim rods and shroud tube bellows.

3. Additional relief capscity for the primary coolant system
would probably be required for any significant power ralse.

k. Changes in pressurizer and steam generator liquid levels
and in pressurizer pressure during a scram should be
"acceptable for powers up to 125 MWW.

The effects of higher powers on the consequences of various equip-
ment failures (e.g., process tube leaks, power failures, etc.)
remain to be investigated. A report summarizing the study is now

being prepared.
Plutonium Recycle Critical Facility

Hazards Analysis. Five PRCF process specifications vere issued
or comment. Written material for comment issues of PRCF process

specifications is approximately TO percent complete.

PRTR Rupture Loop

In-Reactor Test Section. Analysis of the data obtained during the
eleven thermal cycie tests of the in-reactor test section assembly
and during special pressure drop tests of the process tube inlet
valve assembly have been completed. Test results are as follows:

The pressure drop for the inlet valve may be determined by
the equation

w» {2 )GE) ¥

and the pressure drop from the inlet Jumper to the outlet
Jumper by the equations

1.85
Brpty tube: &P - (}v§>(ﬁgz£>
Loaded tube (fuel basket and two fuel elements):
&) (E
e - ()
Where: AP = pressure drop in 1b/in.2

Ve = specific volume of the flowing fiuid 1o £t3/10.
F = flov in gpm.
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Plutonium Fuels Develqgment

Pluteni\m-nanE Fuel Elements for PRTR. During the month of
June, seventeen 19-rod cluster fuel elements were completed
through final assembly, including four Mark I-L Vi-Pac UOz-PuOp,
tvelve Mark I-M swaged UO2-Pu02, and one Mark I-M swaged MNgO-PuO2.
Nine of these clusters were transferred to the PRTR on June &
(tvo Vi-Pac, six sweged and the MgO-PuOz). Most of the fuel
element rods used in making up these clusters were incrementally
loaded with U0z and Pu02 in April and have been moving through
the latter steps in the fabrication process such as etching,
autoclaving and wire wrapping.

All of the fuel element clusters assembled in June used Zircaloy
end brackets fitted with wide pads (4 inch x £ inch) on the
spacing gussets. These pads were added at a late date in an
effort to reduce the PRTR process tube wear vhich occurs at the
contact points between spacing gussets and the process tube. At
the time the decision was made to increase the contact area of .
the end brackets on all elements going into the PRTR, one cluster
was already assembled with the standard end brackets, and some 15
sets of autoclaved end brackets were finished and ready for fuel
element cluster assembly. It was necessary to reshape the gussets
on the completed end brackets by machining on a lathe, weld the
etched pads in place, remachine the outside dlameter over the pads
and reautoclave the entire end bracket. This was done over a
veekend without delaying the transfer of elements to PRTR. The
cluster which was assembled with the unpadded end brackets was

cut apart (this was necessary in that it is & welded assembly)
and the rods reassembled using end brackets with pads.

A nev end bracket design with pads has been made (H-3-1L4511) and
will be used until further information is gained and new recom-
mendations are made. -

Vibrational compaction produced 46 rods in an eight-day period
with 160 increments each of coarse, medium, and fine UOp in each
rod. Autoradiography has shown that 160 increment rods are much
more uniform in PuO2 than the previous 80-increment rods.

Modifications are being made so that up to seven rods may be com-

pacted similtaneously. Equipment changes will allow multiple rod

fabrication to be evaluated. One limit to the number of rods that
can be compacted at one time is that of the 1750-pound transmitted
force rating of the electro-dynamic shaker. Seven rods will weigh
approximstely 50 pounds and the associated rod chucks and table
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sheared to within 4 inch of the core in all dimensions without
encountering alpha contamination. 8ections of the plate wvere
destructively tested; no separation between the core and cladding
could be made. The cast plutonium 15 w/o zirconium alloy vas
identified as primarily delta phase plutonium; an unidentified
second phase wvas also detected. The alloy does not seem to harden
appreciably on cold rolling to a 10:1 reduction; however, compara-
tive hardness numbers have not been obtained.

Phoenix riment. The irrediation and reactivity measurements
on the ﬁ-expomre aluninum-plutonium samples &te continuing in
the MTR and ARMF. Current status of the samples is as follows:
the sample which contained plutonium with initislly 6.25 percent
Pu-240 (GEB-21-1) has received five cycles of irradiation and 1is
cooling prior to ARMF measurements; the sample containing plu-
tonium with 16.33 percent Pu-240 (GEH-21-3) has completed its
fourth cycle of irradiation and ARMF measurements have been made;
and the sample containing plutonium with 27.17 percent Pu-240
(GEH-21-19) is now being irradiated for its fourth cycle. Con-
tinuous reactivity measurements were msde on sample GEH-21-3
immediately following its first cycle of irradiation to determine
the reactivity effect caused by the decay of the short-lived
fission products. These measurements will now be repeated follow-
ing the fifth cycle of irradiation of this sample.

Reactivity measurements on the five aluminum-plutonium-boron
samples have been completed in the PCTR and the resultis of these
measurements are currently being analyzed by people in the Reactor
lattice Physics group. The purpose of these measurements is to
determine boron concentration and homogeneity in these samples
vhich will be used as poison standards in the ARMF.

Some of the underwater handling tools have been completed and an
underwvater work platform required for manipulating the Phoenix
specimens is being fabricated.

Irradiation Testing. Radiometallurgical examination of the h2-inch
Tong svage cempacted uniformly enriched UOp-PuQp seven-rod cluster
(GEH-11-7) is continuing. More rods are being sectioned and examined
t0 better investigate the effects of irradiation on this fuel element
vhich had plutonium segregation in the UO2. ’

Examination of the 42-inch long UOp-Pu0p cosine enriched seven-rod
cluster (GEH-11-8) is also continuing in Radiometallurgy. A
closer examination of the irradiated fuel element revealed that
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visual examinations and photographs at HAPO disclosed no apparent
suspect areas on the capsule immediately prior to its return to
the MI'R. S8teps are currently under way to conduct the leak test

at the NRIS. :

Approval for the instrumentation modifications to the VH-4 Hy-
draulic Rabbit Facility was transmitted to the MIR. Arrangements
are presently being made to obtain and install the equipment
which as presently visuslized would be a recording rotometer on

the loop.

Flow tests were conducted with an assembled dummy unit for the
ICARUS Experiment. The unit was moved from the simulated charging
position to the mock in-reactor position with a flow of 15.4 gpm.
With the unit in this location the upstream pressure was 58 psig
and the downstream 54 psig. The specimen, as viewed through lucite
tube sections, showed no tendency to vibrate or flutter. When the
inlet coolant pressure was raised to 90 psig, the pressure at which
the unit was set to trip, the tramsport vehicle portion of the unit
released the fuel element and it dropped six feet in 1.6 seconds.
All parts functioned satisfactorily. In discussions with the HAPO
representative at the MTR, it appears that the next step is to conduct
dummy runs in the VH-4 Hydraulic Rabbit Facility to more accurately
determine trip settings. ’

Parts for the HELIOS Experiment bellows assembly were completed
and shipped to the vendor for Joining. The specifications for the
thermocouple were modified. No word has been received from the
vendor yet on whether the modified design can be readily supplied.

Uranium Fuels Development

PRTR Fuel Elements. Grooves were found in two PRIR process tubes
that had contained UQO2 fuel elements since reactor startup. The
grooves vere related to spirally wrapped spacer wires on single
rods and on the fuel bundles. The two elements were removed from
the reactor for additional examination. Examination of the two
process tubes that had contained the Mark II-C, nested tubular fuel
element revealed no appreciable wear and the fuel element was in
excellent condition. The accumulated exposure for this element
was spproximately 1300 MWD/Ty.

Fused U0z originally containing uranium nitrides was characterized
after heat treating 12 hours in moist 1750 C hydrogen. Metallo-
graphic examination and nitrogen analyses by a modified Kjeldahl
technique revealed that uranium nitrides (UN, UzN3, UN2) had been
removed.
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oxidation rate about equal to that on the unfilmed surface.
Complete dissolution of the film resulted in & rate 2-1/3 times
the rate on the original etched surface.

Delonization System for Fuel Element ture . All tests
conduc 0 date wit up de zation system indicate
that the system performance will meet the design criteris.
Final evaluation is being delayed until filtered Columbia River
vater is available for use as the influent stream.

A litersture survey was conducted to evaluate the rediation
stability of the cleanup system ion exchangers and the possi-
bility of obtaining significant resin degradation from rupture
products. The resin should be able to withstand an accumulative
radiation dose of about 10! RAD without suffering significent
damage. At radiation doses of 109 RAD, decomposition of the
anion resin appears to be complete. A preliminary review of the
irradiation dose expected from the rupture products of a uranium
oxide fuel element indicate that the dose could exceed that re-
quired to decompose the resin in a relatively short time period.
If the particulate rupture products were removed mechanically
before the resin has an opportunity to collect them, the problem
would be less severe. .

PRIR Tube Monitoring. The 85 PRIR pressure tubes were visually

spected during May and June to determine the extent of fret-
ting corrosion occurring at the contact points between the fuel
elements and the pressure tubes. During visual examination the
depth and location of each corrosion mark was measured. (ne
tube had 76 marks with & maximum depth of 22 mils (channel 1257).
The maximm depth measured was 26 mils, which had occurred during
4.6 months of operation (channel 1356). Both tubes were removed
from the reactor for destructive testing. The tube from channel
1243 with & li-mil deep mark was removed from the reactor prior
to obtaining burst test results from the tubes with deeper cor-
rosion marks. This tube is being retained in the PRTR storage
basin and may be reused in the reactor.

A general summary of inspection results according to fuel element
type 1is given in the following table.
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2. PLUTONIUM UTILIZATION STUDIES
Plutonium Oxides

AMditiona)l thermal expansion data have. been obtained on PuQp up
to 1620 C using the high temperature diffractometer attachment.
The ‘samples were run on & molybdenum filament in air at about one
millimeter of Hg. The expansion was wniform to about 1275 C, and
then a sharp change in slope was seen on the Aa/ap plot. This is
probably due to a loss of oxygen in the sample and is consistent
with the results seen in other experiments. A sample of silver
was also run and the high temperature lattice parameters agreed
well with those found in the literature, thus providing confidence
in the temperature measuring system. ' '

Plutonium Carbides

Camparison of experimental and calculated densities of arc cast
non-stoichiometric single-phase PuC alloys has shown that the
defect lattice occurs with a carbon deficiency. That is, the
defect phase exists with four plutonium atoms per unit cell and
the number of carbon atoms decreases with concentration reaching
e minimum of 3.2 atoms per unit cell at 39.8 a/o C. The fact that
PuC exists with a carbon deficiency was reported previously; .
however, extension of the previous data to compositions below

4o a/o C shows some evidence of plutonium solubility in the defect
PuC structure. Indications of 2 solubility are the changing
lattice parameter of PuC in the region between 20 to 39.8 a/o C.
This occurs in a two-phase alpha plutonium plus PuC field and is
contrary to normal phase equilibria. In addition, densities in
this region are slightly below those calculated which also indi-
cates plutonium in solution since there exists a lower quantity
of & 19.50 g/cc phase. Slight intensity shifts in the NaCl type
PuC; _, structure below 4O a/o C point toward additional scattering,
again possible due to plutonium in solution.

Plutonium Nitride

A lb-gram rod of alpha plutonium was converted to plutonium
hydride, PuH3, by reacting it with high purity hydrogen at 150 C
for one hour. During this hydriding process the plutonium rod
disintegrated into fine particles. The plutonium hydride was
then heated for two hours in nitrogen at approximately 600 C.
After grinding to -200 mesh powder, the product was analyzed by
x-ray diffraction. X-ray results show the powder consists of
plutonium mononitride, PuN, plus & slight trace of plutonium
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UOp Thermal Conductivity

. Measurements on a large, UQ2 single crystal revealed that the
thermal conductivity increased with temperature above approxi-
mately 700 C. The conductivity passed through & minimum
(0.052 watt/cm - ©C) at approximately 700 C, and increased to
approximately the room temperature value (0.075 watt/em -°C) at
1200 C. These data provide the first experimental confirmation
of earlier predictions based on theoretical studies and post-
irradiation fuel examination.

The same crystal was subsequently irradiated to approximately
1014 fissions/cc. Initial post-irradiation thermel conduc-
tivity by measurements at BMI showed a ten to twenty percent
decrease in thermal conductivity at temperatures to 750 C. No
annealing recovery of thermal conductivity occurred. Further
measurements to 1200 C are in progress.

High Temperature Ductility of UOp

High temperature, torsional deformation tests of UQp were per-
formed at temperatures greater than 2000 C to determine the
effects of temperature and strain rate. These data would help
interpret fuel relocation phenomena and formation of gas bubbles
and large voids in UO2 operating as & reactor fuel at high tem-
peratures. Preliminary tests revealed that a permanent 90-degree
twist can be easily produced in UQOp2 at 2300 C, with a twisting
rate of approximately three degrees per second. Cracks, which
formed in some specimens during heating, showed evidence of vapor
phase mass transfer down the thermsl gradient. The hot sides of
the cracks were smooth and polished, while many small crystals of
-UO2 were deposited on the cool sides. '

Resistance heated tungsten radiator strips with ends held by heated
tungsten collets, surround 1/10 x 1/k x 1-1/4 inch sintered UO2
plates in these experiments. When the plate reached the desired
temperature, one collet was rotated with respect to the other to
transmit & shear stress to the UOp.

High Exposure UQ2

A 170-X photomosaic of the entire transverse cross section of a
high exposure fuel capsule (GEH-14-177) wvas prepared. Rxamination
of the mosaic revealed partial bonding of originally discrete
particles near the cladding by grain growth across particle boun-
daries, even though bulk fuel temperatures in thet region did not
exceed approximately 500-600 C during irradiation.
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succeeding section under "Post-Irradiation Examination." Addi-
tional assembly of general swelling capsules has been delayed
pending the receipt of electrical resistance heaters previously

ordered.

The assembly of & prototype metallographic capsule is almost
complete. The heat transfer characteristics and the integrity
of modifications will be determined with intensive laboratory
testing. The capsule contains & uranium specimen that has one
surface metallographically prepared and pre-characterized. It

is intended that this capsule be thermally cycled a large number
of times between ambient temperature and about 600 C to determine
both the surface roughening that occurs on cycling and the NaK
uranium interaction.

Post-Irradiation Examination

Efforts to polish and etch the specimen that was irradiated to
0.4 percent B.U., at a nominal control temperature of 575 C have
not been successful due to the warped and brittle nature of the
sample. Additional attempts are being made to examine the micro-
structure. The samples annealed in the laboratory capsule which
duplicated the in-reactor thermal history of this capsule are
currently undergoirg metallographic examinatior. Nothing un-
usual has yet been observed.

Post-irradiation annealing of Zircaloy-2 clad coaxial U-U
diffusion couples irradiated to two burnup levels (GEH-1u-33L
and 336) has beer extended to 800 C and 990 C. The outer shell
of enriched uranium had sustained & nominal burnup of 0.2 a/o
and 0.4 a/o during the two exposures; the depleted central core
achieved burnups lower by a factor of 20. Light microscopy of
the specimen anrealed at 800 C for 100 hours showed extensive
interaction between the clad and the uranium. Large grains are
nov present in the cladding. The grain structure in the uranium
is clearly discerrible and extends across the U-U interface.
Severe circumferential cracking exists in the enriched uranium at
and near the clad interface but the U-U interface is intact.
Limited cracking is observed throughout the remainder of the
samples. Replicas are being prepared for electron microscope
examination. Replicas stripped from specimens annealed at 70O C
await examination. The 990 C annesl was interrupted after 45
hours due to a leak that developed in the vacuum system. The
specimen will be examined with this heat treatment rather than
reheat for the additional time to complete the 100 hours.
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reactor dowvn periods at 250 C are barely detectable in the rela-
tively short time afforded by shutdown periods.

Further analysis of the 250 C in-reactor creep test revealed an
abrupt increase in creep rate at 670 bours. The abrupt change in
rate decreased rapidly with time giving a rate of 760 hours
equivalent to that which existed before the onset of the transient.
The strain associated with the transient amounted to 0.03 percent.
Detailed examination of all available data concerning capsule and
reactor operation has not revealed any experimental condition

" which might account for the transient.

The total creep strains of the 250 C - 30,000 psi ex-reactor and
in-reactor tests are 0.107 percent and 0.140 percent, respectively.
The creep rate in-reactor is too low for accurate measurement.

The ex-reactor rate is 2.5 x 10~T in/in/hr.

The 350 C - 30,000 psi stress in-reactor creep test has not been
started because reactor operation bhas not allowed access to the
equipment for application of stress to the specimen. This condi-
tion will be corrected shortly. The 350 - 30,000 psi test will
be started immediately after correction.

Irradiation Bffects in Structural Msterials

The purpose of this program is to investigate the combined effects
of radiation and reactor environment on the mechanical properties

- of structural materials. Special attention will be given to the
determination of mechanical property changes produced in metals by
irradiation at elevated temperatures.

During the month 59 Zircaloy-2 tensile specimens irradiated in the
G-7 ETR hot water loop were tested. Of these specimens, 27 were
tested at room temperature and 32 were tested at 300 C. The raw
data from these tests were programmed for electronic data pro-
cessing. A rapid technique has been perfected for the remote ten-
sile testing of irradiated specimens at elevated temperatures. By
exploying a molten salt bath for temperature control of the
specimen during the test, approximately seven specimens can be
tested per shift compared to two or three by conventional furnace
techniques.

Cold worked, Zircaloy-2 tensile specimens representing the trans-
verse direction and irrsdiated to about 102l nvt at 545 F have

exhibited unusual features in yielding and fracture. It is
characteristic of these specimens that immediately upon yielding
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Optical metallography of high purity iron obtained as stock for
the introduction of impurities is continuing. High purity iron
foils, obtained from Johnson-Mathey, have been thinned electro-
lytically for transmission electron microscopy. For acceptable
results the distortion of the image due to magnetic interactions
between specimen and objective lenses will have to be eliminated
or reduced. The effect of specimen size and geometry is currently
being investigated. Rquipment essential to the processing, heat
treating, and testing of high purity metals is being assembled.

Testing has proceeded on & number of ingot iron specimens repre-
sent 8ix levels of neutron gxposu.re. The exposures range from
1 x 1047 nvt (fast) to 5 x 1030 nvt. The values of upper and
lower yield strength and totel elongation appear to approach
saturation at the highest exposure. The maximum increase in
upper Yield strength was 21,000 pei. Elongation decreased from
rgad.uted value of 37.5 percent to 9.0 percent at
s x 101° nvt. The strain-aging characteristics of ingot irom do
not seem to have-been affected by irradiation. Further strain-
aging tests are in progress to verify this observation.

An experiment is being designed to supply information on the
extent that neutron damage in a metal is affected by irradiation
- temperature. Iron, nickel, and zirconium will be irradiated at
various temperatures to establish whether saturation of damage
. occurs below a critical temperature.

Inconel and Inconel-X sheet heat treated according to a specific
schedule is being prepared for study by transmission electron
microscopy. The oxide film which formed on the specimen surfaces
during heat treatment is difficult to remove. Pitting and
preferential attack at precipitates occurs during electrolytic
thinning.

Aluwninum foils, O. 003-1nch thick, vhich were quenched from 620 C
into iced brine to develop a garge number of prismatic loops, have
been irradiated to ~~ 2 x 101° nvt (fast) and examined by trans-
mission electron microscopy. These foils are far more difficult
to thin than irradiated aluminum which had not been quenched prior
to irradistion. In the specimens examined there is a very large
reduction in the number of quenched in prismatic loops. Foils
irradiated to higher exposures will be examined shortly.
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process utilizing & raw-coke filler were discharged vith an
sccumilated exposure of 6900 MWD/ATx at approximately 600 C.
Growth of 0.048 * 0.001 percent occurred in the direction
parallel to the force applied during molding. Growths of
0.021 * 0.006 and 0.026 * 0.005 percent also occurred in two
directions perpendicular to the molding direction. Growth in
all directions has not previously been observed in hot test
hole irradjiations of equivalent exposure. '

Graphite Compression Test

A comparison of the x-ray diffraction data obtained from the
150 psi compression test boat number P-5 after 1.52 x 1021 nvt
(E > 0.18 Mev)* has been made. No significant difference was
found between the x-ray diffraction data of the compressed and
uncompressed samples. This result is in agreement with data
obtained at much lower exposures.

Neutron Exposure Units

It has long been realized that MWD/AT is not & sufficient ex-
posure unit for compering the irradiation demage sustained in
different test facilities. Dimensional changes due to irradia-
tion in the Hanford reactors and in the GETR test reactor have
been shown to be in good agreement when compared on the basis of
fast neutron exposure. To aid those ramiliar with the MWD/AT
exposure data in making the transition to fast neutron exposures,
the following relationships are offered:

1020 nvt (E > 0.18) ~ 425 MD/AT in a K reactor H.T.EH.
~ T35 MWD/AT in a C reactor H.T.H.

‘~2 1150 MWD/AT in an old reactor C.T.H.

Microwave Activation of Gases

Analysis of a deposit formed during microwave activation of

carbon monoxide gives rise to an empirical formula of Cg0.

It appears possible, however, that some of the carbon came

from decomposition of black wax in the system and that the true

CO deposition was of carbon suboxide polymers, (C30z)x and (C20)x.
X-ray d-spacings of 2.851 and 2.493 were determinéd for the deposit.

#K Reactor H.T.H. Exposure, 6435 lﬂD?AT _
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Samples of ZT-4130, a hot worked material with an apparent density
of about 1.95 g/cm3, were discharged after an exposure of 3120 MWD/
AT. In the transverse direction no net contraction occurred. At
the same exposure samples of CSF have displayed a contraction of
at least 0.05 percent. Thus, this material may prove to be more
stable than CSF.

ALUMINUM CORROSION AND ALLOY DEVELOFMENT

Corrosion Rsting

Testing of A288 and X-8001 aluminum, A212 C/S, 2Zr-2, and 306 8/S
continued at 300 C and a pE of 4.5 adjusted with chromic acid.
After 2690 hours the corrosion rate of all aluminum alloys is
approximately 1.1 mil/mo. The corrosion rate of the A288 alloy
undervent an increase from 0.5 mil/mo during the earlier portion
of the exposure to 1.1 mil/mo after about 1400 hours. The cor-
rosion rate of the A212 C/S after 2810 hours is 0.0054 mil/mo;
that of the 304 S/8, less than 0.001 mil/mo; that of the Zr-2, -
0.004 mil/mo. Some pitting of the A212 C/S has been observed in
crevice areas. In general, this pitting is on the order of

1-2 mils deep and scattered in nature.

The test in H-1 Loop studying the in-reactor corrosion and crud
deposition on coupons of X-8001, A288, 304 S/5, and Zr-2 continued
during the month. The test has accumlated about 372 hours of
exposure at 500-550 F in high purity deionized water. The test is
scheduled to last 1000 hours.

Dynamic Corrosion of X-8001 and KY (1.8 Fe, 1.2 Ni) Aluminum Alloys

In the current test the effect of prefilming aluminum samples at
360 C is being investigated. X-8001 and KY alloys were prefilmed
for 14 and 30 days. Dynamic corrosion testing was carried out at
330 C with a flov rate of 25 fps and a refreshment rate of 9.4 gph/
80 cm? of aluminum area. After ome month, average corrosion pene-
trations on unfilmed samples are 2.14% and 1.64 mils for X-8001 and
KY, respectively. Prefilming resulted in rate reductions of 27% -
in the case of X-8001, 30% for KY prefilmed for 30 days and 15% for
KY prefilmed for 14 days. Penetrations for prefilmed samples in-
clude the corrosion increment from the autoclaving cycle. The test
will be continued to 90 days.
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The 0.050-inch spaced test section was constructed in a manner
quite similar to the previous test sections for this prograum.

The rods were made from Inconel tubing, 0.587-inch (D, 0.0085-
inch wall thickness, and had a heated length of 19.5 inches.
Twelve of the rods were wrapped with 0.050-inch wire to maintain
spacing and promote flow mixing. The thermocouple installation
wvas modified from previous test section and mede use of special
"temperature sensing plugs”. The plug consisted of a thermo-
couple attached in the center of a short copper cylinder and wvas
inserted into the downstream end of each Inconel tube. Each plug
was slotted radially to prevent a circumferential heat shift when
a point on the rod attained high temperatures asspociated with
£ilm boiling. The plugs proved very satisfactory for detection
of boiling burnout at any point at the downstream end of the test

section.

The tests with the 0.050-inch spaced test section were performed
in e manner similar to that used with previous test sections.
Flow and inlet water temperature were held constant while the
povwer to the test section was increased in steps until boiling
burnout was reached. The onset of boiling burnout was defined
by a temperature excursion on one or more of the surfece thermo-
couples. A surface temperature increase in excess of 50 F,
compared with increases of approximately 2 F per power increase
step, vas deemed to be an excursion. The tests were performed
at a pressure of 1200 psig.

The testing with the 0.0l15-inch spaced bundle was stopped after
several of the thermocouples had failed and several small leaks
had developed in the section. The testing with the 0.050-inch
spaced bundle was stopped by failure of two of the rods of the
bundle. The bundle was being disassembled for repair at the
month's end.

There vere several observations made during the course of these
experiments vhich appear significant. A total of seven or pos-
sibly eight different rods indicated burnout at ocne time or the
other during the tests with the 0.015-inch spaced bundle, these
being six or seven of the inner seven rods and one of the outer
rods. The seven inner rods of the 0.050-inch spaced bundle showed
burnout at one time or the other. On several occasions with both
test sections more than one thermocouple indicated burnout, oc-
casionally as many as four at one time. There was no pattern.sas
to which thermocouple or thermocouples might indicate burnout for
a given run except that the burnout tended to occur on one of the
upper rods during the low coolant flow rate runs. This indicates
some stratification.
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10.

REACTOR STUDIES PROGRAM

Advanced Reactor Ccncgptl Studies

For convenience in calculation of performance of & boiling metal
cooled fast reactor for spacecraft missions, a conventional fuel
pin type core was selected as the first model to be studied.
Critical mess calculations based on Pu-239 loading indicate that
a cylindrical core 4Q cm in diameter and height should be ade-
quate for a 20,000-hour life. To decrease the control span
required, alternate fuel loadings of Pu-239, -240, -241 are now
being investigated. With 3/16-inch diameter fuel pins spaced

on & 0.233-inch triangular lattice, the initial saverage heat

flux is 5 x 105 Btu/br-£t2 with a maximm of 10° Btu/br-rt2.
Cases involving flattening by redistribution of fuel are not
being considered in these preliminary estimates. Multigroup
diffusion theory calculations have resulted in a tentative plu-
tonium oxide fueled fast core design of approximately 20 cm
radius and 40 cm length containing 35 v/o fuel, 50 v/o coolent,
and 15 v/o hardware. A 10 cm beryllium reflector has been
assumed. Variation of the reflector thicimess has shown that a
refiector control span sufficient to accommodate a 20,000-hour
endurance is attainable. Burnup calculations have been
initiated for the above reference design with combinations of
Pu-239 and Pu-240 fuel.

Potassium as a cooclant is also being comsidered in addition to
rubidium because of better knowledge of cross-section values
and the expectation that heat transfer and hydraulic data on
boiling potassium will be obtained at an earlier date from work
being performed at other sites. Recently, NASA, BNL, ORNL, and
GE Flight Propulsion Laboratory have agreed to concentrate
their loop work on potassium in order to exchange and compare
data. Little effort has been expended in determining the prop-
erties of rubidium, although it appears to offer advantages in
certain temperature ranges. In order to achieve comparable
pressures and specific volumes in potassium and rubidium, the
reactor inlet and outlet temperatures for potassium are 770 C
and 1117 C, respectively, versus 670 C and 1000 C for rubidium.
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Single crystal specimens containing carbon have been chemically thinned
to needle points, ~~ 200 A diameter at the tip, for field ion micro-
scope studies. Bguipment is being assembled and patterns will be
obtained shortly. )

An unirradisted molybdenum single crystal (specimen number 15sk)

has been tested in tension. An interesting feature of the resolved
shear stress-glide strain curve was the absence of & third stage
(parabolic hardening) of deformation. The carbon content of specimen
1584 wvas 10 ppm. : _

The single crystal tensile specimen was examined by x-ray diffraction
after testing. The original specimen had & [166] axis. At the point
of failure the [111] direction had rotated until it was nearly
parallel to the tensile axis. This is in accordance vith the pre-
dicted behavior for a sample with this orientation. 8S}ip apparently
took place along one or both of the planes (211) and (211), in the
[111] and [111]directions. The temsile axis rotated sbout [011],
vhich is the line of intersection of the above two planes. Failure
occurred in such & way that a symmetrical chisel-edge parallel to [oi]
formed during deformation and ultimate fracture. Testing of additional
specimens is in progress.

E. CUSTOMER WORK

1. RADIOMETALLURGY EXAMINATIONS

The examination has been completed on the IXE failure from 4667 KE.
The point of initiel water entry could not be found (RM kik). The
third low exposure hole failure from D Reactor is being examined.
Visually the welds appear to be in good condition, but further
tests vill be made. A bump was discovered on the spire adjacent
to the rupture. The bump appeared to have been caused during fab-
rication. PFurther examination will be required to determine
vwhether this was the cause of the failure (RM 4i9).

A high exposure, Zr-2 clad IXE coextruded element is being examined
for clues that might suggest the failure mechanism of the first
Zr-2 clad I&R failure. Cause of failure has not yet been deter-
mined (RM 446).

No water entry sites were found in the spires of two dingot -
uranium fuel elements which falled by cracking transversely. (RM 437)
The failure of an enriched, X-8001 clad I&R element in tube 2259 C -
wvas caused by localized corrosion vhich penetrated the cladding.
Bxamination indicated the corrosion might have been caused by small
bubbles of steam which formed on the surface of the element during

8 heat cycle in the reactor (RM k52).
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Micro Sampling Equipment

Mockup of the micro sampling equipment has been completed and
final testing is in progress. BSuccessful collection of the
drillings from 0.020-inch diameter x 0.010-inch deep holes has
been accomplished by using a vacuum to collect the U0z particles
on & # inch diameter 0.80 p plastic filter disk. The weight of

each collected sample was about 20 pg.

"A" Cell Measuring Equipment /

Installation of the new diameter measuring equipment for "A"

cell was completed and the unit was placed in operation. Time
required for diameter measurements has been reduced about a factor
of tvo and measurements are accurate within £ 0.001 inch.

METALLOGRAPHY LABORATORIES

The closure welds of three Inconel temperature detectors designed
for service in the NPR were examined. The welds on all three
detectors were exceptionally clean but appeared to have less than
the optimm penetration. It was recommended that the specifica-.
tions be checked to determine if adequate weld penetration was
achieved by the vendor.

A metallographic examination was conducted to determine the origin
of two small metal fragments which had become lodged in two of the
front face venturi screens of the 105 F Reactor. The examination
disclosed that one fragment was a portion of a stainless steel weld
nugget that probably became dislodged from some upstream piping.
The other fragment was a piece of carbon steel, the origin of which
is in doubt.

An examination was conducted, using electron microscopy techniques,
of the area adjacent to the fracture of Zr-2 tenslle specimens
fabricated from flat stock. The replica technique was used in an
attempt to show if a suspected porosity gradient could be detected
in the region of the tensile break. Presence of pores, observed
with optical microscopy, was confirmed with the electyen microscope.
A pore size gradient, s function of distance from the break, was
not confirmed, however, but varying pore diameters were observed.
The majority of observed pores were in & region located at the
extremity of the temsile fracture and extending along the sample
for a distance of 0.050 inch.
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Testing

During the month two tests were conducted in an attempt to
isolate the cause of scratching vhen fuel is charged into

the process tube. The purpose of the first test was to de-
termine if scratching could be the result of colum action
between fuel elements without any contribution from the
charging machine or the nozzle assembly and attendant rolling
depressions. This test consisted of charging 18 fuel elements
by hand into the end of the process tube vwhich had no nozzle
on it. The fuel was pushed out the nozzleless end using push
poles. A flow of 10 gpm of filtered water was used during
both charging and discharging. The tube was then dried and
inspected. B8Severe scratching of the tube was observed.
Serious damage to the fuel element shoes was also apparent.

The purpose of the second test was to eliminate the effect of
colum action between elements. The test was performed by
pulling one fuel element through the tube with a cord. The
fuel element was inserted into the nozzle end of the tube using
a gasket paper shim to prevent the fuel element shoes from
contacting the nozzle during insertion. Each end of the tube
was then plugged and the tube was filled with filtered water.
The fuel element was pulled through the tube. Some scratching
vas observed in the tube and some damage was evident on the
fuel element feet. Neither was as severe or abundant as in the
previous test.

Previous testing of autoclaved fuel element support shoes against
an autoclaved nozzle surface scratched the nozzle surface. The
autoclaved condition of fuel element shoes is intended to repre-
sent their condition after reactor exposure. Thus, this scratching
is representative of the fuel being discharged from the reactor
through the outlet nozzle. Additional tests this month to confirm
further the earlier results, resulted in only one very fine scratch
on the nevly autoclaved nozzle section. Some rather severe
scratching was observed on the fuel element feet, however, The
nozzle section has been re-autoclaved for further testing.

 Fw lz/a«»;/

Manager, Reactor and Fuels Research
and Development
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PHYSICS AND INSTRUMENT RESEARCE AND DEVELOPMENT OPERATION

MORTHLY REPORT
JUNE 1962

FISSIONABLE MATERIALS - O2 PROGRAM
REACTOR
Exponential Experiments for NFR

Final analysis of all previous experiments without comtrol rods in the NFR
mockup has been campleted.

The method used in the analysis was to determine a set of extrapolation
distances as described last month; these values were then used to obtain
& final) buckling for each experiment. A refinement has been made in
obtaining the values for the extrapolation distances. The new values

for the extrapolation distances to be used in analyzing diffusion length
experiments are 2.39, 1.42, and 2.21 inches for side-to-side, fronmt-to-
rear, and vertical extrapolations respectively.

A summary of the experimehts analyzed is shown in the following table:

Water in Relaxa-
Fuel Coolant tion
Enrich- Channels Flood- 6 Length
ment Yes No _ing B2(10"Ccm=2)*  (cm) Remarks
No fuel X - 150 ¢ & 42,02 Ko process tubes
No fuel X - 335 % 4 36.49 With process tubes
Netural X 0 «105 t 6 43,64  Averages of three
measurements
Natural X 0 -95% 5 44,06 Averages of three
] measurements
S4T% VRIS X 0 -28% 5 50.49
9478 1825 x 0 +116 £ 5 57.36
SuTe B30 x 1 422 & 5 57.92
S4T% 1835 X 2 +96 %5 55.58

Flooding Code: O = No flooding
1l = Approximately equivalent to having a cylinder of
water 41.5 mils thick surrounding the process tube.

.y o
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Measurements have been completed on the following experiments in the'm’R
mockup with wet enriched fuel elememts. They are as follows:

1. A vertical traverse with six NPR camtrol rods inserted and #poly-
ethylene wrapped around process tubes to similate flooding..

2. Vertical and horizontal traverses with zero and six NFR comtrol
rods inserted plus both #polyethylene wrapped process tubes and
two pileces of masonite in each steam vent.

A nev IBM TO90 code (BVTOCO) which is described in the April 1962 monthly
report was used in the analysis of the KPR mockup experiments without con-
trol rods.

This program was requested to eliminate a source of error caused by guess-
ing the effective height of the exponential pile. An uncertainty of ome-
quarter inch in the effective height can cause an error in buckling of
two to six microbucks for san eight foot pile. This program allows one to
measure the effective height from vertical traverse data and to study the
effects that lattice geametry and fuel variations have on extrapolation
lengths.

Optimization of Retubed lattices

Two horizontal leyers in the "C" pile moclkup contains holes for special
horizontal flux traverses. The effect of these holes is to lower the bare
counts’ in the region due to thermal leakage and to create a flux transient
in the vertical direction similar to that caused by a reflector just above
the region. Previous measurements will be repeated when the holes are

DPlugged.
CGQutational Progrminng Services

Three exponential pile data codes - VIOCL, COFITZ2, and BVT6CE - are now

in production status. It is desirable from the standpoint of machine
economy, and for ease of handling by the Data Processing Control Operation
to reduce the three to one program deck. A code, ICEDT, is being prepared
vwhich will process intermixed cases previcusly handled by all three exponen-
tial codes.

# Three and two-thirds layers of .010" sheet,
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Instrunmentation

Tests contimed on ome prototype gamua spectrameter of twenty-four being
fabricated for use in the NPR Fuel Failure Monitor. Tests on the count-
rate-meter portion indicated that saturation effects occurred for input
count rates of about three times full scale witk a comsequent meter indi-
cation reduction to less than full scale for & comntimued increase in count
rate. The difficulty was caused by the use of an inadequate voltage break-
down transistor which was replaced by a different type to solve the prob-
lem. The high voltage supply and high voltage limit board, which had

been returned to GE-APED for changes, were received and installed. Pre-
liminary tests appear satisfactory.

Assistance was given tc Electrical and Instrumertatior Design, CEXUO for
the preparation of the Garma Energy Monitcr portion of the acceptance test
procedures for the NFR Fuel Fallure Monitor System.

Vendor prints of the proposed intermediate range startup monitors for
NFR vere reviewed ani comments were made regarding items not in accord
with the original specification. The camments were forwarded to Imstru-
mentation and Electrical Design, IFD.

At the request of Electrical and Instrumentatior Design, CEXUO, investi-
gations were started regarding possitle methods of comtrolling the current
output from the NFR neutron-sensitive ionizatior. chambers. Calculations
indicated the neutron flux incident or the chambers located in the top
shield will be higher than necessary. This will make mandatory the use

of pneutron absorbers, or cther approaches, to ovtair optimm performance
for the system. For the chambers locatel below the reactor, the calcwla-
tions indicated the incident neutron flux level might be too low to obtain
optimum performance; therefore, these chambers should have an increased
sensitivity so that ahsorbers might be used for optimization. Other cal-
culations indicated that radiation leakage through instrument openings
into the flux monitor room will be withir the design criteria and no shield

Plugs will be necessary.

Assistance was rendered to Facilities Engineering, IFD, regarding the
possible use of titanium in control rods for K-Reactor. The problem
involves establishment of purity specifications with consideration of
activation and a metallurgical evaluation of physical changes due to the
reactor enviromment.

Studies of pulse shape in organic scintillators were resumed. A three-
dimensional family of curves was made for Stilbene. These curves are a
plot of pulse height versus electron energy versus mmber of counts for
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& li-inch diameterstainless steel sphere, fully reflected with water. Plu-
tonium concentrations were in the renge of ~ 39-U6 g Pu/l at an acid
molarity of ~ four. ‘

The date from the current experiments are summarized in Table I.

The chemical analyses of the solutions used in the current experiments have
not been completed; until the final results of the analyses are received,
canparisons can be made with the earlier dsta only in a qualitative way.

The preliminary results of these measurements, however, indicate agreement
vith the early P-11 experiments, and the critical mass values appear to
correspond roughly to those in which a four-inch concrete reflector was
used; e concrete reflector of four-inch thickness is then the equivalent
of an effectively infinite water reflector.

Further difficulties were encountered with leakage of Pu solution back
through air operated valves. The safety rod system alsc became inoperative
because of a broken stretch wire which resulted in loss of current to the
magnet coll; a new stretch wire was installed and this unit now operates
correctly.

A new spherical critical assembly vessel of 1ll.6-inch diameter was received
during the month. This vessel was especially designed with an off-center
mounting of the control and safety rods, and contains provisions for a re-
entrant tube to facilitate flux measurements along the axial diemeter of
the unit. It will thus be possible to determine buckling values, and to
make other measurements, such as the spectrel index (effective neutron
temperature) from foil activations within the sphere.

Measurement of k. in the PCTR for Dilute Solutions

An experiment to study the effect of stainless steel (as used in contain-
ment vessels for solutions) on the measured values of K. in the PCTR was
begun during the latter part of June. The experiment is being conducted
with dilute uranyl fluoride (UO2F2) solution.

Mass Spectrometry

The mass spectrometer for this program provided isotopic analyses on
samples for the Isotopic Analysis Program during the first three weeks of
the month. The resolution of this instrument became progressively worse
during the month and it is now shut down. A thorough examination of the
analyzer alignment of the spectrameter is in progress.

Recuplex Criticality Incident - Calculated Values for Criticality from
mcuf-Grogg Diffusion Theory

As a further aid in the post analysis of the Recuplex criticality incident,
calculated values for criticality in vessel K-9 were determined from the
9-Zoom and the HFN codes. The critical radii of bare spheres were cal-
culated for Po.(NO; )y solutions with nitric acid molarities of one and two
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in order to cover the possible cases of interest; the acid molarity of the
solution in K-9 vas . 1.0 ted the total nitrate concentration was -~-120
g NO3/1. The effect of Pu>'O was also accounted for in these calculations.

The critical radii of the bare spheres were used to obtain buckling values
as a function of the solution concentration. These values were then in
turn used to compute the critical solution height as a function of Pu
concentration in vessel K-9, through use of the following relationship:

(2.4048)2 72
Material Buckling +
= (Re + Ap)2 (B, + Mo + )2
with, R, = 22.07T

xr = 3.0 cm
= 2.2 cm

Lbs 3.0 cm

The extrapolation length was assumed to be 2.2 cm + the thickness of the
vessel wall (0.8 cm).

Estimates of criticality were also made cm the basis of an aqueous reflec-
tor on top of the plutonium solution (for this case A, = 6 cm). The 6 cm
value would be obtained for a solution reflector of . 3-4 inches thick-
ness.

With the system unreflected on top and for a Pu concentration of 35 g/l
with one molar nitric solution, the critical volume is calculated as ~ Lk
liters. This value is in fair agreement with the measured value of

43 £ 1 liters. :

Although the calculated critical volume (~Uk liters) is in qualitative
agreement with the volume estimated from measurement there are some apparent
discrepancies elsevhere. The minimm critical mass is calculated as ~~
1.38 Kg, vhich is slightly too large, since 1.33 Kg vas in fact actually
criticel in XK-9. Fram the calculations the critical volume (for minimum
mass) would be ~ 55 liters of solution. This would tepd to imply that

the system did not go through the minimm mass vealue on evaporation and
subsequent shutdown. This assumption is predicated on the basis of the
"high water" marks - since none Were observed as high as 55 liters (highest
mark at U6 liters). The solution was slightly on the over concentrated
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o 'éritica.l Mass (With Top Reflector) ~ 1.33 Kg at 35 g Pu/l
Criticel Volume (With Top Reflector) . 38 liters at 35 g Pu/l

Estimates from Measurements

Critical Mass ~ 1.51 Kg at 35 g Pu/1
Critical Volume ~ 43 £ 1 liter st 35 g Pu/1

Buclear Safety in HLO

Four miclear safety specifications were approved and issued--three for
Critical Mass Physics and ome for the Plutonium Metallurgy Operation.
The titles of these are as follows:

C-9 (Supplement Az Rules for Make-up, Bandling, and Transparting
20 g/1 UOpP> (93% 1R35) Bolution in k. Measurement Vessels.

€-12 (Rev.) Rules for Starage and Transporting of 93% UR35 Enriched
Uranium Solutions

6-13 Rules for the Storage, Handling, and Transporting of 2.1 anmd
' 2.3% 1235 Enriched Uranyl Hexshydrate (UNH)

J=-3 Rules for the Fabrication of Flutonium Carbide

Buclear Safety in CPD

Participation as a member of the Recuplex and Project 880 hazards a.nﬂysis
groups contimued throughout the month. Seven procedures pertaining to
the deactivation of Recuplex were reviewed.

Ruclear Safety in FPD

Two temporary miclear safety specifications were reviewed and approved
for the Engineering Operation. The titles are as follows:

Storage and ghi of Uranium Oxide Scrap. This specification
SiTies T0 0 05k 255 e Ton T Th: conoatie o oa o e
metal burning operation.

Uranium T ortation Offsite. This specification applies to the
transporti:%_Wes of fissile materials by cammon
carrier.

Ruclear Safety in Transportation
The shipment of 90 Kg of 2.3% (R55 enriched uranium in the form of UNE

- DECUASSIFIED ™

1236025




-..‘ ; B-13 | . m—‘”

Inelastic Scattering of Neutrons fram Water

The camputer program S-X calculations of multiple collision and bean
sttemation corrections for the scattering fram the vanadium standard
have been campleted and applied to these measurements. BEstimates have
also been made of the much more difficult case of inelastic neutrom
scattering from water. These corrections are indicated to be as large as
15 percent. Because the problem which is being calculated is not a good
representation of the actual physicel problem the values obtained for the
corrections are not very reliable and will not be applied to the datsa.

Rotating-Crystal Spectrameter

A rotating-crystal slow peutron spectrometer system to perform neutron
scettering measurements is being studied., The 1024 channel time-of-
flight analyzer for emergy analysis and data storage has been essentially
completed by Instrument Research and Develomment. The general features
of the spectrameter system are presently being studied preliminary to
detailed design of the system components. These considerations include -
the lengths of the incident and scattered neutron beam flight paths and
the mumber and disposition of neutron detectors and the relative motions
required of the various components. .

Bxperimental studies are in progress of the feasibility of using scintil-
lation counters for neutron detectors. A Li I detector enriched in Ii
offers the potential advantage of high neutron detection efficiency with
small timing uncertainty compared to & m? system. Experiments are in
progress to attempt to determine if a system of two or more photomulti-
pliers viewing a thin Li I scintillator can be operated in coincidence
and shielded to give a suitably low background of multiplier noise and
garma sensitivity while retaining the desired characteristics.

_&237( n,2n) Cross Seztions

The (n,2n) reaction on m‘)237 leads to the mcleus Pu2® which wowld be

an attractive energy source because of its 2.85 yr al balf life. At
the request of IFD an evaluation was made of the Kp20!(n,2n) cross section
for which only a single measurement at 14.5 Mev has been reported. The
(n,2n) cross section as a function of neutron energy E (Mev) is given

appraximately by
onen = Og*[1- (14 B, - B) exp - (B - Bp)

vhere E; = (6.91 £ 0.16) Mev is the calculated reaction threshold energy
for T. The quantity on* was evaluated from optical model calculations .
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of the non-elastic cross sections of neighboring muclei, extrapolations of
the measured fission cross section, and “8"5 egs of the effects of ineles-
tic scattering. A value of 0.% = (0.48 + ) barn was obtained for Rp2o7

for B, <13 Mev. Jor zl}mthemue ot ag' is expected to decrease
because of campetition the onset of (n,2n'f 23 and (n,3n) reactions.
This snalysis is consistent with the single measurement of on o = (0.39

% 0.07) barn at 14.5 Mev.

rast Neutron Cross Sections

A series of total cross section measurements using the I.i7(d,n) reaction
neutron spectrum and time-of-flight were performed during the momth. Meas-
urements were made on samples of Bi, In, Cu, Na, and Ii. The data on bis-
mith were marred by instrument failure and may not be adequate. The series
of measurements was interrupted during the measurements om Ii because of
the failure of the accelerating column of the Van de Graaff.

Several changes in the time-of-flight system were incorporated in the above
measurements. A major change was the use of a quadrature deflection system
50 that only one deuteron burst was produced per RF cycle. The time
analyzer channel widths were reduced to 0.7 nsec and unchopped beam currents
of 25 to 30 pamp were successfully employed.

Work contimied on the fabrication and satisfactory encasement of total
cross section samples of strontium, barium, and calcium. Work is also in
progress on the fabrication of & new 2 inch diameter scintillation counter
asgsembly for possible application as a detector of the arrival time of the
deuteron beam on the neutron-producing target.

Work contimues on the use of the data-reduction program BIGNED to handle
the total cross section data. Problems have been encountered in develop-
ing a criterion for adjusting the data to the proper time zero scale.

Instrumentation

The final stages of debugging the 102U4-channel time-of-flight analyzer

vas campleted. At the present time the analyzer is able to accept simu-
lated time-of-flight pulses and store them in memory. The stored date

can then be displayed on a scope, or printed out. Data exchange between
memory sections including adding, subtracting or erasing, is also possible.
long term tests of accuracy and stability ere planned next.
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REACTOR DEVELOPMENT - Ol PROGRAM
FLUTONIUM RECYCLE
Graphite Lattice Parnﬁeters for m'ggome Pu-Al Fuel

Attempts to analyze the low exposure, plutonium-aluminum fueled graphite
lattices using Program S have yet to be successful. BExtensive calculations
have been done on the 104" poiscmed lattice. The best value of k, cal-
culated to date is 0.91. There is reason to believe, however, that the
fully converged value of k, will be somewhat higher. Originally, e 1
milli-k convergence criterion was used and several runs were made that
had converged within this limit. Indications were, however, that the rate
of convergence at this stage was sppraximately 1/2 milli-k per iteration.
Consequently the convergence criterion was changed to_l/lO milli-k. A
fully converged case has not been obtained as yet after 22 iterations. It
vwas found also that performing a double Sz calculetion improved the cal-
culated value of ko by about 50 milli-k over & double 5.

Effective Resonance Integral of mal‘o

The sis of the experiment to measure the effective resonance integral
of Pul0 prelative to the dilute resonance integral for a series of Pu-Al
rods is nearly complete.

The tentative results for the effective resonance integrals for the Pu-Al
rods have an uncertainty of five to ten percent. This results from an
uncertainty of about the goame size in the sensitivity of the PCIR to
neutron absorption in pudho, .

The first draft of a summary of this work has been prepared for submission
to the American Nuclear Society for the winter meeting.

The Critical Facility

The HOO-AEC has requested additional hazards analyses of specific fuel
loadings which are to be measured in the PRCF. Assistance has been given
in planning calculations which will be run on the analog camputer. In
addition, a series of reactor calculations has been started on various
PRCF loadings using the IBM program SWAP. This work is, in part, in sup-
port of the hazards evalustion work on the quasi-uniform loading (Pu~Al-UO
supercell loading). In this work typical PRCF cells are being used rather
than typical PRTR cells used in same earlier analyses. To date it has been
shown that the latter changes have increased cell k.'s by 110 mk and 160 mk
for UOp and Pu-Al cells, respectively. The effect on Kere for various fuel
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~ loadings in the PRCF has not been evalusted as yet. Preliminary calcula-
tions have been made on the quasi-uniform loeding with comtrol and safety
rods in their "normal® positions (212, 812, 503, 515, 806, 206).

The final drafts of the PRCF startup procedures are 95% complete and are
being prepared for distribution, acceptance, and spprovals. The experi-
mental procedure for the reflector experiment remains to be written. With
respect to the latter, paraffin has been ordered by PRCFO to provide a
six-inch-thick by nine-foot-high reflector. The paraffin is to be com-
mercial grade with melting point classificatiom of 140 to 1420C. The
"blocks are to be 2 inches by 12 inches x 18 inches. This reflector size
is appraximately equivalent to five inches of water, which is effectively
infinite, and will therefore satisfy the requirements for hazards evalua-
tion of reactor cell flooding.

Process specifications which will govern the operation of the FRCF have
been reviewed as well as detalled procedures which will be used for the
startup experiments.

The two flux traversing rigs have arrived and are being debugged.

Six Hanford 1/2" alumimm jacketed BFs tubes were received. At present
the tubes are being calibrated using a RaBe source in the standard pile.
These pulses are being recorded by the 256-channel analyzer in the form of
‘differential and integral plots of pulse count vs. bias voltage for a
given time interval. Four of these tubes are to be used in the pover level
calibration of the PRCF by measuring the absclute value of the neutron
flux. The two remaining tubes are to be used as spares for this project.

Measurements on Phoenix Fuel Standards

The reactivity measurements necessary to determine boron and plutonlum
contents have been campleted. These data fram the PCTR are now being

analyzed.

Several fuel loeadings were tried in order to maximize the sensitivity of
the reactor and still maintain a highly tbhermal spectrum in the test posi-
tion. When the driver fuel vas moved from a circle at 67 cm radius to

one of 49 cm radius, the cedmium ratio of gold (0.005") changed from 43

to 20. The worth of Cu increased from 13.1 g/f to 11.3 g/¢. An attempt
t0 increase the reactor sensitivity further by putting lucite bars imto the
center of each of the driver fuel elements failed. The worth of Cu de-
creased to 12.1 g/f.

~ ‘ ..{ e
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To measure the boron content the worths of the Phoenix Muel Standards and
copper vere measured in the center of the graphite core with the fuel
loaded in the 49 cm redius circle.

To measure the Pu content of the Phoenix Standards the relative worths of
the thermal and fast neutrons were varied. In graphite the relative worth
of fast to slow neutrons was 0.8. With a 1" thick water jacket the rela-
tive worth was 1.4, With a 2" thick water jacket it remained at 1.4.
With the 1" Jacket with .00l g/cc boron dissolved in the Eo0, the relative
vorth was 2.5. The reactivity coefficients of all samples were then meas-
ured inside the 1" water jacket with the .00l g/cc borom.

Critical Mass Studies for 1.8 w/o Pu-Al Muel

Data fram exponential experiments and from approach-to-critical experi-
ments with 1.8 w/o Pu-Al fuel in HoO have been analyzed to yield values
for A, the extrapolation distance plus the reflector savings. This was
accamplished by assuming A was equal for both the radial and axial direc-
tion and equating the buckling for exponential experiment to that fram the
critical experiment. The values are tabulated in Table I. The average
3.14 in. or 7.97 cm is not much different from the value 7.7 cm which was
assumed in previous calculations.

TABLE I
VALUES OF A, THE EXTRAPOLATION DISTANCE
lattice Spacing (in.) A (in.
0.T5 3.50
0.80 3.25
0.85 2.99
0.90 o 314
0.95 2.80

Results of chemical and isotopic analyses of the Pu-Al have been com-
piled for each of the loadings. Information about the history of the
various alloys has been compiled also. This information will make it
possible to obtain more analyses if they are needed.

Experiments which will use zoned loadings have been planned. First the
critical tooedd.ng vill be determined for ~ 209 rods °£ which 6 w/o of the
Pu 1s Pu2*0 surrounded by rods which contain 5 w/o Puet0, gecondly the
critical loading will bp found for the same mmber of rods of 5 v/o Pul0
" surrounded by 6 w/o Pu2*0, fThe lattice framework and instrumentation has

- DECIASSIFED  omes
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been checked out for these 2 zone loadings.

Technical Shops is preparing an estimate for a set of ﬁoeqplates with 0.66
inch lattice spacing and 1027 boles for the 16 w/o Pu240 fuel rods. The
diameter of these holes is not large enough for plastic sleeves around
the fuel rods. This is likely to be the first job on the automatic drill-

ing machine just received by Technical ghops.

PRIR Fuel Irradistion Experiments

Date fram lutetium foils which vere irradiated in the PRTR are being
analyzed. Analyses of the data which vere taken in order to normalize
‘counts at various distances from the NaI(Tl) crystals have been campleted.
‘The remaining data have been prepared for analyses with the program LULU.

The results of an eleven group HFN calculation of the slowing down flux,
in & 1.8 w/o Pu-Al fuel element, betveen 0.18 ev and 0.68 ev bave been fit
by a polynomial equation. This equation will be used as a subroutine in
the program ACE and the resonance integrals for lutetium between 0.18 ev
and 0.68 ev will be calculated. The resonance integrals in turn will be
used to correct the data fram the lutetium folls.

Heterogeneous Pu-Al-Bo0 Reactor Physics Calculations

A three-group, one-dimensional diffusion theory analysis of heterogeneous
1.82 w/o Pu-Al rods in E,0 is completed. A camparison of theoretical esti-
mates of critical mass t0 experimentally determined values has been made.
The critical systems were camposed of Pu-Al alloy rods, 4l inches long,
0.500 inch in diasmeter, immersed in & tank of light water with infinite
reflection on all sides. The alloy contained 1.82 w/o plutonium which had
an effective average composition of 94.37% Pu-238, and 5.63% Pu-240. The
elloy is clad in 0.030 inch thick Zircaloy-2 with an 0.D. of 0,566 inch.

The camputation was done with SWAP code on the IBM-T0O90. The neutron
cross sections, temperature and spectrum corrections, and axial flux
extrapolation distances vere all determined in a manner described in the
April and May Monthly Reports.

Calculations of the critical mmber of rods vere made for lattice spacings
in the range 0,75-0.95 inch with effective Pu-240 concentrations of 5.1,
5.65, and 6.0 w/o. The results are compared in Figure I to the measured
values for the 5.63 w/o Pu-240 systems. The systems depicted in Figure I
are all uniform loadings. Table I lists the values of effective multipli-
cation calculated for measured critical systems of 5.63 w/o Pu-240 rods.

[
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TABLE I
Measured Critical Calculsted
lattice Spacing No. of Rods Kerr
o.;g 2265* :cl) .gggl
0. L) 5
0.80 510 0.9966
0.88 502% . 0.9920
0.90 516 0.9921
0.93 550% 0.99k2
0.95 578 0.994)

# Interpolation from curve.

The values presented in Figure II anticipate experimental determinations
with two-zome loadings of rods with 5.1 and 6.0 w/o Pu-240. For a given
lattice spacing, the loading switch yields a lattice with a different
proportion of each rod type. Also, the Pu-2U0 concentration difference is
enhanced by the change in statistical weight of the position occupied by
‘the switched zones.

Status ¢f PRTR Fuel Irradiation @erments

Low_Bxposure Pu-Al Elements (PRTR Test 13)

Element 5093 in location 154k was discharged to the basin on June &, 1962,
~ having accumilated 56.1 MWD exposure.

Mark I UO> Elements (PRTR Test 37)

The six UO, physics test elements were installed on May 12, 1962, as indi-

cated below:
Miel Element Location
1096 1440
1097 1649
1098 1552
1099 1548
1100 1651
1101 1451
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Element 5075

Analysis of PRTR Pu-Al fuel element 5075, which was exposed to 49.5 MWD,
has been completed by Analytical Laboratories. Comperisons have been made
of burnup in 13 samples by coulametric titration of plutonium, plutonium
alpha counting, Cs-137 analysis, and mass spectrometer data. Good agreement
between the Cs-137 and mass spectrcmeter dsta, the latter being interpreted
by MELEAGER burmip calculations, is obtained if the Cs-137, yield of plu-
tonium is taken as 0.0568, snd ?33 balf 1ife as 28.4 years(2) aor 0.0583

if the half life is 29.15 yearsl’). The Aistributions of burmp radially
and longitudinally as determined by the Cs-137 and mass spectrameter data
from the 13 samples are shaped as expected; hovwever, the coulometric and
alpha data, while in fair agreement between themselves, are in poor agree-
ment with the former methods. Since the sample solutions were not opti-
cally clear, the possibility exists that a true solution of plutonium vwas
not cbtained by the reagents used at Radiametallurgy.

FRTR Theory-Experiment Correlation

To accurately predict the power distributions in the PRTR, an effort is
under wvay to derive a meaningful model of the PRTR. This derived model
will be used in trying to match the power distributions in the experimental
"Banked Shim Rod Test."

A consistent set of multi-group cross sections for use in either a trans-
port or diffusion analysis is being compiled. The cross sections pertinent
to the PRTR are ently being updated in the RBU Basic library. The
program "Ba.ma“( will be used to obtain 1/R weighted average cross sec-
tions these average cross sections to be used in ting the

GAM-1\5) miclear data tape. Also, the program TEMPEST\®) will be updated

(2) Rider, B. F., J. H. Russell, Jr., D. W. Harris, and J. P. Peterson, Jr.,
:91161; Determination of Uranium Burnup in MWD/T," GEAP-33T3, March 17,

(3) Rider, B. F., J. P. Peterson, Jr., and C. P. Ruiz, "Half-Life of Cs-
ﬁ;é v )Tra.nssctions of the American Nuclear Society, 5, No. 1, p. 196

2). .

(%) schlosser, J. E., "Barns - A Program to Obtain Cross Bections fram the

. RBU Basic Library," EW-T2117, December 27, 1961.

(5) Joanow, G. D. and J. 5. Dudek, "GAM-1 - A Consistent P1 Multi-Group

. . Code for the Calculation of Fast Neutron Spectra and Multi-Group Cons-
tants," GA-1850, June 28, 1961.

(6) shudde, R. H. and J. Dyer, “IEMPEST - A Neutron Thermalization Code,”

© KAA Program Description, September, 1960.

-
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by the point cross sections contained in the RBU Library. From the cambi-
nation of these three programs, a basic set of cross sections for the PRTR

will be campiled.

Several methods to obtain a cylindrical model of,the PRTR 19-rod cluster
have been preliminarily investigated using IDIOJ.'( . From these prelim-
inary effects, it seems advisable to investigate these methods further.

A two-dimensional analysis (x-y) of a U0y - 19-rod cluster would aid :Ln
inferring the best method for cylindricizing, for the rae.ésl flux, and
reactivity could be compared to the experimental results for this cell.
The three methods investigated are, briefly: (1) conserving volume of
materials in the cluster, (2) conserving radius to and thickness of clad-
ding and fuel, (3) same as (2) except for homogenizing the fuel, cladding,
and moderator contained between the inner and outer radii of the anmulus.

Advanced Concepts - Critical Mass Calculations for Rubidium Cooled Cores

Rubidium's thermodynamic properties make it interesting as a reactor
coolant for high temperature, direct cycle power systems. Such systems
might be useful for application as space power units.

A series of critical mass calculations for fast spectrum, rubidium cooled
cores have been performed. The HFN multi-group diffusion theory code for
the IBM-TO90 was used for the calculations. The Yiftah, Okrent, and
Moldauer (YOM) 16-group structure was used with the cross section data
assembled from several sources. The Pu-239, Pu-240, U-235, 0, and Ta cross
sections were taken from Fast Reactor Cross Sections by Yiftah, Okrent,
and Moldauer. The cross sections for N and Be vere taken from the GAM
code using the P, option and the YOM weighting flux and group structure.
The rubidium cross sections were from the RBU Basic Library using the YOM
veighting flux. Only transfers to the next lower group were allowed. The
rubidium trensfer cross section was assumed to be £ £g/A u. Three types
of fuel were considered in this study: PuOp, UOs, and PulN. The coolant
volume fraction was used as a parameter and criticality was obtained by
adjusting the fuel and structure (Ta) volume fractions. All calculations
were made using spherical geametry for the core surrounded by a 10 cm Be
reflector.

(7) Richey, C. R., "IDIOT - A lattice Parameter Code for the IRM-TO90,"
BW-63411, Jamuary T, 1960.

(8) 1illey, J. R., "Correlation of Data on Heavy Water Moderated Cluster
Iﬁttices’ " HW-60275, my 19, 19590
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The required critical fuel volume fractiom for PuN was found to be the

least for the three fuels considered, while it was greatest for U-235 Op.
The ratio of critical fuel volume fractions appears to be reasonably comnstant
over a wide range of core radii (10 cm - 70 cm). For the three fuels
considered, the appraximate fuel volume ratios are:

The results of the calculations should be used with caution, particularly
for the smaller radii range vhere the validity of diffusion theory is
questionable.

Code Develgnt

CALX

SIGMA-3, the program vhich prepares a cross section tape for use in the
CALX multi-group cell burmup code, is operating satisfactorily. The “merg-
ing library" which SIGMA-3 uses to correlate GAM and TEMPEST results 1is
camplete, but has not been checked in detail. Some minor bugs remain in
the multi-group flux and reactivity calculation. ~

Coding of the burnup portion of CAIX has revealed some unanticipated prob-
lems. Most arise because CALX differs comsiderably, in both concept and
implementation, fram its predecessor, MELEAGER. This means that the exist-
ing MELEAGER decks must be s0 extensively modified, in writing CAILX, that
it has become impossible to maintain the absolute input/output compati-
bility which Programming Operation requested. Present attempts are aimed
at preserving as much input/cutput compatibility as possible. This will
yield a code (called CAIX-I) vhich will reed a fair amount of umsed data,
but will minimize the mmber of changes required in the Programming Opera-
tion economics codes when they are converted from using MELEAGER to using
CAIX. A future version (CAIX-II) will have more sensible input and cutput
formats.

All foreseeable changes in converting the MELEAGER main program and Runge-
Kutta mumerical integration subroutine have been coded. The subroutines
vhich handle recycle systems and start-of-life reactivity adjustment are
presently being changed. After these are done, debugging of the burmup
analysis can start. ,

RBU

Further investigation of the double mass variation approach in treating
the chemical binding effects of moderating scattering centers indicates that

P .

A .
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this method is capable of describing the binding effect on both average
energy exchange and scattering angle at thermal energies. At this point
the problem appears to be a theoretical one of obtailning the mass varia-
tions, since the Monte Carlo program is now prepared to handle the double
mess variation.

To generate the desired averages, one introduces two mass parameters in
the gas kernel., One parameter is used in selecting a suitable target
velocity vector, and the other is used exclusively in the collision
mechanics,

Teking the zero'th mament, the first moment in energy, and the first
Legendre moment of the gas kernel, one obtains for the average cosine of
the scattering angle, and the average energy exchange in the lab system
the following forms:

WET =t [E (R %e(E)]
EEE) * & [E, m(E) M(5,)]

where:

Eg: Initial neutron energy.

M (E,), Mp(Ey): The mass variations.
Using the kernel codes one may calculate values of u.(E,) and AE(E,)
and solve the above expressions for My(Ey) and LQ(E:S’. Although the cor-
rect expectation values of u, and AE should be generated in the Monte
Carlo, the detailed structure of the apgular flux distributions may not
-be preserved. In addition, detailed balance will not be satisfied for

higher moments in energy.

Both the zero'th and first moment in energy have been obtained and the
calculation of the first Legendre moment is 40 percent complete. It is
anticipated that e machine program will be required to obtain M;(E,) and
M(E,) by iterative methods.

C6 - SPECTRUM Iteration Scheme

The C6 age slowing-down calculation and the SPECTRUM thermal diffusion
codes are to be tied together in an iteration scheme to converge on the

1236039
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thermal cross sections and siowing-down source to the thermal group.

Since C6 uses age theory, an output scattering matrix to generate input

to the SPECTRUM code is necessary. The functions describing the probability
of scatter fram a group to any lower group for a given scattering nucleus
have been obtained end separately programmed.

Next these functions must be included as & subroutine in the C6 program.
Questions of the proper weighting functions for scattering in a hamogenized
region must still be investigated.

Instrumentation and Systems Studies

All of the equipment necessary to perform the PRTR Test No. 35 (PRTR
Kinetics) was installed and/or checked at the PRTR site during the month.
The test, which was originally scheduled for June 8 has been postponed.
Postponement of the test will result in the need for additional rechecking
of equipment just prior to the next scheduled test period. Non-Process
Change No. 44 was prepared to obtain permission to install an electrical
transducer on the PRTR pressurizer level transmitter. It will be used to
study the relationship between pressurizer level indications and degasser
effluent flow.

The PRTR nuclear excursion study was intended to determine the nuclear
accident potential of the reactor using a core consisting entirely of
mixed-crystal fuel elements. Analog runs were made to determine the
maximim povwer level excursions produced by various reactivity disturbances
with the reactor status varying from suberitical to normal operating power
level.

One experimental PRTR Liquid Effluent Gamma Monitor of the scintillation
transistorized type was installed for testing at PRTR. It is operating
satisfactorily to date. The second generation monitor is asbout 50%
campleted in fabrication. :

Technical assistance was rendered to PRTR Technical Flanmning end to Main-
tenance and Equipment Engineering regearding the PRTR Fuel Element Rupture
Monitor and the PRP Critical Facility. A general improvement project was
outlined for the rupture monitor and specific circuit changes and per-
formance tests were recommended. All installation and physical modifica-
tion effort is to be supplied by PRTR technician persomnel. The initial
problem is to increase the dependability of the monitors and to reduce
the ambiguity of the indicated signals by removal of ocutput interconnec-
tions of the several chamnnels. Only in this mammer can alarm signal
velidity be established by comparison methods.
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The PRPCF assistance was in the form of testing of neutron proportional
and fission counters and preamplifiers in systems which were not perform-
ing correctly. Guidance and instructive effort was rendered to PRTR per-

sonnel regarding the stated items.

In addition to assistance to PRTR on vibration measurements, Physical
Testing also helped locate a new point of difficulty in the FRTR systems.
During routine startup procedures metal pieces were found on one of the
primery loop system screens. Suspecting that the piece came from vanes
in a flow-straighten:l.nﬁ section of the loop, radiographs were made. The
section olved was 14 inches in diameter and filled with heavy water.
Using C 0 techniques satisfactory radiographs were cobtained confirming
that a metal piece had broken out.

KEUTRON FLUX MONITORS

Computer calculations, which were based upon the flux monitor computer
program established to provide information concerning the optimum fissile
and fertile radiomuclide concentrations for the longest useful lifetime
in a given reactor environment, were performed for various plutonium
radionuclides and were found to give unrealistic values. It was determined
that the plutonium radionuclides camputer input data generated a matrix
that was nearly singular during a particular computer inversion process;
consequently, the incorrect answer was considered to be generated by noise
rather than by the true input data. At present, portions of the camputer
program are being revised to utilize sixteen, rather than eight, signifi-
cant flgures during the stated inversion process, and since the technique
is an important segment of the whole program, it is essential that the
calculations generate valid optimum detector campositions for the radio-
miclides of interest.

In an effort to establish a proper experimental program for the detectors,
it was determined that information must be obtained relative to flux
levels, temperatures, and spectra to which the detector will be exposed
during the irradiation tests. In addition, the detector output, as meas-
ured by the macroscopic fission cross-section, will have to be evaluated
as & function of time. Since high ionizing field intensities will be
encountered within the reactor core, investigation of possible chamber
parameters was started in an attempt to optimize the chamber design.

The available HAPO test facilities for use in the irradiation testing of
the experimental detectors were inspected.

DECLASSIFIED
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NORDESTRUCTIVE TESTING RESEARCH

Electromagnetic Testing

Modifications were made in the laboratory multiparameter eddy current
testing equipment in preparation for its evaluation on metal test speci-
mens. An improved nmull balance system was built, and tests show that it
will simplify the adjustment of both conventional eddy current test equip-
ment and the multiparameter equipment. Engineering design of a prototype
miltiparameter eddy current test device was started. Assistance given
to Physical Testing on tests of 1/4 inch dlemeter Inconel tubing at the
NFR site was contimued.

Modification of the multiparameter eddy current test equipment included
fabricating two sizes of flat, probe type test coils, about 1/4 inch and
1/2 inch in diemeter, respectively, and making and checking a mull balance
circuit for use with the new coils. A null balance system is deing
developed which is adaptable for use in the mltiparameter test. Tests of
a prototype unit show that it will facllitate the adjustment of single
frequency- eddy current equipment and should be an aid in both the labora-
tory and the field in setting up eddy current equipment. The new device
permits adjustment of the imstrument mull with one control lever in con-
trast to the conventional method of using two controls to perform the

same function. In addition, a voltage, or impedance plane plot- of the
test coil condition can be made manually for record purposes. An inven-
tion disclosure is being prepared.

The desired features of the multi-parameter tester have been listed. The
various circuits to accomplish these objectives have been investigated.
Where possible, several different circuits have been compared, so the most
effective (and where possible, the most simple) circuit can be devised.
Tentative circuits have been devised for use in the oscillators, buffer
arplifier, nulling system, and adders. The exact camponents to be used in
these circuits will be determined as more information is received from the
mamfacturers. ’

The problem of noise reduction hes been considered. It was decided to
attempt to remove the noise fram the various A-C signals before driving
the pickup coils rather than try to cancel the noise in the signals from
the pickup coils. This approack should allow the use of simpler mulling
circuits. '

Assistance to Physical Testing included readjustment of the internal tester
after moving it to the location of the second set of 581, 1/4 inch 0.D.
installed Inconel tubes to be tested. The cammercial tester with cylindri-

R .
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The PRPCF assistance was in the form of testing of neutron proportional
and fission counters and preamplifiers in systems which were not perform-
ing correctly. Guidance and instructive effort was rendered to FRIR per-

sonnel regarding the stated items.

In addition to assistance to PRTR on vibration measurements, Physical
Testing also helped locate & new point of difficulty in the PRTR systems.
During routine startup procedures metal pieces were found on one of the
primary loop system screens. Suspecting that the piece came fram vanes
in a flow-straightening section of the loop, radiographs were made. The
section olved was 1i4 inches in diameter and filled with heavy water.
Using CoPO techniques satisfactory radiographs were obtained confirming
that a metal piece had broken out.

NEUTRON FLUX MONITORS

Computer calculations, which were based upon the flux monitor camputer
program established to provide information concerning the optimum fissile
and fertile radiomuclide concentrations for the longest useful lifetime

in a given reactor environment, were performed for various plutonium '
radionuclides and were found to give unrealistic values. It was determined
that the plutonium radionuclides computer input date generated a matrix
that was nearly singular during a particular computer inversion process;
consequently, the incorrect ansver was considered to be generated by noise
rather than by the true input data. At present, portions of the camputer
program are being revised to utilize sixteen, rather than eight, signifi-
cant figures during the stated inversion process, and since the technique
is an important segment of the whole program, it is essential that the
calculations generate valid optimum detector campositions for the radio-
nuclides of interest. '

In an effort to establish a proper experimental program for the detectors,
it was determined that information must be obtained relative to flux
levels, temperatures, and spectra to which the detector will be exposed
during the irradiation tests. In addition, the detector output, as meas-
ured by the macroscopic fission cross-section, will have to be evaluated
as & function of time. Since high ionizing field intensities will be
encountered within the reactor core, investigation of possible chamber
parameters was started in an attempt to optimize the chamber design.

The available HAPO test facilities for use in the irradiation testing of
the experimental detectors were inspected.
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NONDESTRUCTIVE TESTING RESEARCH

mectranag:etic Testing

Modifications were made in the laborstory multiparameter eddy current
testing equipment in preparation for its evaluation on metal test speci-
mens., An improved mull balance system was built, and tests show that it
will simplify the adjustment of both conventional eddy current test equip-
ment and the multiparameter equipment. Engineering design of a prototype
miltiparameter eddy current testing device was started. Assistance given
to Physical Testing on tests of 1/4 inch diameter Inconel tubing at the
NFR site was. continued.

Modification of the multipareameter eddy current test equipment included
fabricating two sizes of flat, probe type test coils, about l/ll» inch and
1/2 inch in diemeter, respectively, and making and checking a null balance
circult for use with the new coils. A null balance system is being
developed which is adaptable for use in the miltiparameter test. Tests of
& prototype unit show that it will facilitate the adjustment of single
frequency eddy current equipment and should be an aid in both the labora-
tory and the field in setting up eddy current equipment. The new device
permits adjustment of the instrument nmull with one control lever in con-
trast to the conventional method of using two controls to perform the

same function. In addition, a voltage, or impedance plane plot of the
test coil condition can be made mamually for record purposes. An inven-
tion disclosure is being prepared.

The desired features of the multi-parameter tester have been listed. The
various circuits to accomplish these objectives have been investigated.
Wiere possible, several different circuits have been compared, so the most
effective (and where possible, the most simple) circuit can be devised.
Tentative circuits have been devised for use in the oscillators, buffer
arplifier, mulling system, and adders. The exact components to be used in
these circuits will be determined as more information is received fram the
mamifacturers. )

The problem of noise reduction has been considered. It was decided to
attempt to remove the noise fram the various A-C signals before driving
the pickup coils rather than try to cancel the noise in the signals from
the pickup coils. This approach should allow the use of simpler nulling
circuits.

Assistance to Physical Testing included readjustment of the internal tester

after moving it to the location of the second set of 581, 1/U4 inch 0.D.
installed Inconel tubes to be tested. The commercial tester with cylindri-

t
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cal outside test coll was set up, checked in the laboratory, and then
moved to 100-N Area for use in testing about 140,000 feet of 1/L4 inch 0.D.
Inconel tubing prior to its installation. The original test coll design
failed due to wear after about 14,000 feet of tubing was tested. Two
additional probes were wired, and one was furnished with a plastic guide
bushing which can be replaced when it becomes worn. A second, standby
tester, with tube feeder is being readied for this test.

'Heat Transfer Testing

Changes were made in the dual radiometers to improve their operation.

Heat transfer defects in the nickel to uranium bonds of nickel plated fuel
elements were detected. A passive analog simulator was febricated and
used to study the surface temperature behavior of nickel plated uranium

fuel elements Auring heat transfer testing.

Heating of lens masks, installed on the radiometers to prevent cracking of
the lenses due to heat from the arc, caused spurious signals due to emitted
and scattered radiation. The mask closest to the arc was replaced with a

vater cooled lens barrel.

An electronic resistance-capacitance analog simulator has been fabricated
for use in studying the surface temperature of the nickel during heat
transfer testing under various conditions. Initial results from the simu-
lator indicate that variations in thermal contact conductances less than
80 BTU/hr °F £t2 should be detectable using the present test parameters.
Conductances greater than this cause the surface temperature differences
that eppear during heating to drop almost to their equilibrium values
before reaching the detector 20 milliseconds later. It would be necessary
to observe the surface temperatures of the nickel within about 5 milli-
seconds after the heat application cycle to detect thermal contact conmduc-
tance changes between 80 and 1600 BTU/hr OF £t2, The rapidity of the sur-
face temperature transients is due to the small heat capacitance of the
thin nickel plate. :

Experiments have shown that the present heat transfer testing system is
sensitive to large variations in thermal contact conductance between the
nickel and the uranium in nickel plated uranium fuel elements. Seven
nickel plated uranium fuel elements were used in these experiments. The
nickel plate varied between .0003 and .0008 inch thick. Defects in the
nickel/uranium bonds in two of the fuel elements were produced by omitting
one of the cleaning steps prior to the nickel plating step. These defects
were easily detected, and were permanently recorded as melted and dis-
colored areas in the nickel plate., No defects could be detected in the

- DECLASSIFIED. ~ omee
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remaining five fuel elements, even though they were tested a number of
times at high heat fluxes. No discolored or otherwise visibly damaged

areas appeared. These fuel elements will be destructively examined to
ascertein whether or not defects were present.

Zirconium Hydride Detection

Tests are being made to learn whether or not X-ray diffraction or elec-
trode potential measurements can be used to determine hydride concentra-
tions in Zircaloy-2. Hydrided Zircaloy-2 powder samples have been obtained
for use in muclear magnetic resonance studies.

Ultrasonic studies related to zirconium hydride detection are comtimuing.
In addition, parallel studies are being carried out to determine whether
or not other physical effects could be used. Previous work indicated that
X-ray diffraction could be used to detect hydride at concentrations down
to 300 ppm. However, difficulty in obtaining quantitative concentration
estimates was encountered, apparently due to preferred orientation. X-ray
diffraction studies using a rotating sample holder are being carried out
by Chemical Separations, HLO, in response to a request from Physical Meas-
urements, HLO. )

Electrode potential measurements were made with the assistance of Chemical
Separations, HLO, on 2ircaloy-2 samples containing O, 50, 300, and 500 ppm
hydrogen., Initial experiments using 20% HNO3, 1% HF, T9% Hp0 electrolyte
showed no difference in electrode potentials of the samples. Measurements
are being made using other electrolytes.

Powdered Zircaloy-2 samples containing 496, T1k, 2195, and 16,000 ppm
have been obtained for miclear magnetic resonance studies. Arrangements
were made last year with the University of washington end with Varian
Associates to make these studies.

USAEC~-ACEL COOPERATIVE PROGRAM

Nondestructive Testing of Sheath Tubing

As an alternate to the use of notches for standards and for calibrating

the ultrasonic test of thin-walled fuel element sheath tubing, the use

of drilled-holes is being investigated. An anomalous response was Ob-
tained in one instance in comparing a drilled-hole to a notch. The
ultrasonic response fram a six mil diameter hole drilled completely through
a Zircaloy-2 plate was obtained using three different lithium-sulphate
transducers operating at 10 Mc. With a line-focused and a flat rectangular
transducer a regular decrease in ultrasonic response with increase in metal-
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path from the hole was found. Using a point focused tramsducer the ultra-
sonic response decreased in a saw-tooth manner. In contrast, using notches
a saw-tooth behavior was encountered with tke line-focused transducer. No
explanation for this difference in behavior is apparent at the present
tme‘

In the evaluation of production test parameters, the degree of instrument
veriations such as signal display non-linearity, geln setting non-linearity,
and frequency bandwidths are important. Three types of calibration signals
which similate pulses were used to obtain instrument non-linearity curves.
Comparison with pulses from actual Lamb-modes gave non-linearity curve
agreement to within plus or minus 3%, It would sppear that simulated
pulses can be used to cbtaln corrections for instrument non-linearity.
Curves of signal indications as a function of front panel gain setting

were also obtained. These curves follow a logarithmic behavior which is
typical of most pulse amplifiers.

While the optimum frequency bandwidth desirable for tubing tests with
Lamb-waves is not known, the phase velocity-frequency thickness product
curves show that, at constent entry angles near V1, a frequency bandwidth
of about 2 Mc for a center frequency of 10 Mc should permit excitation

of at least one Lamb-mode for all tubing wall thicknesses of about 0.020
inches and above. Experiments using two different instruments have proven
this supposition. Further, analysis of pulse frequency camponents leading
to calculated frequency thickness productes provided excellent agreement
with the theoretical Lamb-wave curves. The experiments indicate a 10 Mc
bandwidth of about 2 Mc is; therefore, appropriate.

Fundamental studies have indicated that a type of Lamb-wave propagation
mist be encountered in the ultrasonic testing of thin-wall tubular com-
ponents. In order to construct a physical picture of Lamb-wave propaga-
tion behavior, a theoretical treatment for separating the wave into longi-
tudinal and shear camponents was developed. Plate end leakage observed
with the Schlieren system during Lamb-wave propagation was satisfactorily
explained qualitatively based on the wave separaticn method. Efforts

to obtain quantitative amplitudes to show that the transmitted beam
results from a Lamb-wave is camplicated by the existence of critical
angles which give surface waves. However, the presence of Lamb-waves and
other wave types reflected fram a plate end has been verified for certain
incident Lamb-wave situations using the Schlieren system. Future experi-
ments may be assisted through recognition of Lamb-waves and other waves
as combinations of longitudinal and shear-wave camponents.
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BIOLOGY AND MEDICINE - 06 PROGRAM

Atmospheric Physics

Investigation contimied in the study of lateral dispersion as related to
the wind direction spectrum observed at a pcint. The dispersion of the
time mean plume generated from a comtinuous source, as measured in our
experimental technique, is the result of both diffusion and transport of
the instantaneous plume elements., Whether the dispersion at a given dis-
tance arises primarily from diffusion or from meander depends on the spec-
trun of turbulent eddy sizes relative tc the plume dimensioms, 1.e.,
eddies smaller than the plume dimensions cause the diffusion vwhile the
larger eddies only contribute to meander. Since dispersion in the atmos-
phere is a lagrangian phencmenon, it is essential to determine the rela-
tionship between the fluid-attached Lagrangian time scale and the fixed
point Bulerian time scale appliceble to the meteoroclogical measurements.

Five experiments were conducted to determine the relationship between
the travel time of a puff of tracer to a given distance and the travel
time determined from the EBulerian wind velocity measurements at 1.5
meters' height. Reccrds fram the direct reading sampler permitted cal-
culation of the travel time. As expected, ccrsiderable "stretching" of
the puff was observed due t0 the deformation field resulting from wind
velocity shear. A puff formed by & l5-second release required 105 to
210 seconds to pass the sampler 200 meters downwind. The ratios of
Lagrangian to Eulerian travel time ranged from 0.82 to 1.10. These re-
sults indicate that the ratic is apprcximately one for stable atmospheres
and short travel distances, but more data are required to test the
validity of the assumption at greater distances.

In Air Force-suppcrted programs, diffusion data from Vendenberg Series II
experiments were transmitted to the Air Force. Off-site work on Vanden-
berg Series III experiments was campleted on June 30.

A prototype-direct-reading sampler for zinc sulfide tracer material was
field tgsted with encouraging results. Concentrations of less than
2 x 10-° grams per cubic meter of air were detected.

In our rain scavenging work, effort was directed toward further delineat-
ing factors affecting the experimental measurements and designing experi-
ments and techniques tc either circumvent some of the confounding ones,
or to determine their relative importance in the scavenging processes.
Results obtained so far, although tentative, indicate that the collection
efficiency of very small drops (less than 0.8 mm.) is much greater than
expected. Since small drops are far more mumerous than larger ones in
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natural rainfall, this deviation from theory would alter considerably
interception predictions. Therefore, the most logical next step is to
‘determine the relative scavenging efficilency of small and large adrops,
and to try to explain the deviations in the measurements fraom theory.
Problems of air-isokinetic sampling, wettability of particulates, and
deposition of tracer on the ground and vegetation can be circumvented

temporarily.

A Research and Development Report titled, "The Hanford Raindrop Sampler
and Selected Spectrs,” HW-T5119, by R. J. Engelmann, was distributed during
the month. An instrument is described that utilizes a sensitive paper to
record individual raindrop size and particulate content. Means of reducing
splash and edge-effect errors are described. Nine rain and one snow
spectra are shown in demonstration of the detail that may be obtained in
the small drop portion of the spectrum.

Dosimetry - 06 Program

Measurement of the radioactivity in Alaskan Eskimos was begun. More than
two hundred people were counted at Kotzebue. The amounts. of Cs-13T7 found
ranged from what would be typical in the rest of the United States up

to, in one case, 518 nc. The amounts in the body show a close relation
to the diet. Most of the Cs-137 appears to come from eating flesh of such
animals as caribou or reindeer. The only other lsotopes found with any
frequency were 2Zr-Nb-95. Tests bave indicated that it is present as
external contamination. The equipment wes moved to Point Barrow for fur-
ther studies.

Semi-annual maintenance was completed for the Van de Graaff. It operated
satisfactorily during the month.

The investigations related to the Recuplex accident were campleted.
Calibration of the polyethylene double moderator was completed.

Two neutron spectrameters were studied. Fast neutron peaks were observed
with a high-pressure He>(n,p)T proportional counter, but the chief use of
this device may be as a high sensitivéty thermal neutron detector. A
solid state spectrameter utilizing 1i° was calibrated and used to make a
measurement of a PuBe spectrum. The device has good resolution but very
low sensitivity.

Double-moderator neutron counting apparatus was installed in a covered
Pickup truck to permit measurement of near-background neutron fields at
different locations.
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The discrepancy between the calorimetric measurements of a plutonium
source performed here and at Mound Lsboratory was found to be due to an
unsuspected heat leakage during one of our calibration steps. This leak- -
age was eliminated. The results of the two laboratories now agree to
within 0.k,

Radiation Instruments

The mamal keyboard enmtry was installed on the new RIDL 400-channel
enalyzer at the Whole Body Counting Facility. The keyboard permits the
hand-punching of data into the punched paper tapes which are later pro-
cessed by EDPO.

. Investigations continued on the recharging type pocket dose meters. Ome
dosimeter with a 0.0005 inch diameter stainless steel fiber was irradiated
to a total dose of sbout 1000 r before any failure due to sticking of the
fiter to the rod. Ry arranging a circuit and two 0,00025 inch diameter
platinum-tungsten fibers properly, the mechanism of the sticking trouble
vas determined. The fibers were arranged in a manrer that the second
fiber would not touch the center rol of the dosimeter unless the first
fiber failed to meke contact. In this way, if the first fiber was falling
by contact-sticking to the rod, the second would return to the rest posi-
tion. Tests showed that the first fiber always made contact with the rod;
thus,; when sticking doces occur, the fiber is making electrical contact to
the rod. Tests are being contimied with the 0.00025 inch diameter plati-
nun-turgsten fibers as these have shown excellent pramise to date. §Six
pretotype recharging type dosimeters were received fram off-site as fabri-
cated with platinum fibers. Tests were Just started with these.

Further work was done regarding transistor circuits to be used for noise
pulse cancellation wherein the particular characteristics of noise pulses,
as compared to normal scintillation signal phototube pulses, are being
expioited ir an attempt to provide self-cancellstion.

Several tests were made using silicon surface barrier diode detectors,
in conjunction with the multi-channel analyzer, for detection of filter-
collected plutonium particulates in the air. Resolutions of about 1.5%
were obtained for the Pu39 alpha energy values, and it appears that the
approach will provide adequate discrimination to detect filter-collected
airborne Pu2X® under high radon-thoron background comditions.

Field tests were made with the continmuocus operation real-time or field-

type airborne zinc sulfide particle detection system used for air movement
end diffusion studies. A membrane filter was used in conjunction with the
continuous unit to provide calibration and sensitivity data. This method
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permitted measurement of the total mass of ZnS particles which passed
through the real-time detector chamber. Twenty sampling runs were made
and the sensitivity was such to provide a 10§ of full scale increase in
chart reading for ZnS concentration of 1 x 107' grams peg cubic foot; thus,
it would be possible to detect concentrations of 3 x 10-C grams per cubic
foot on a comtimous basis. In addition, tests were made with different
air flow rates to determine the proper rate for the required sensitivity.
The sensitivity increased by a factor of 2.4 for a flow rate increase

from 1L C™M to 2.4 CMM.

The special transistorized line-operated instrument, which uses an under-
vater .M. tube detector, was completed and installed at the Display Center
in Richland. The project, devised in cooperation with Biology Operatiom,
entails the use of & mmber of fish in a tank wherein certain fish have
CoP0 wire implanted in them. As the so-implanted fish swim closer to the
G.M. tube, the output signal, a gated ome kilocycle per second note, of
the instrument changes rate. This audible signal is very easily heard
throughout the Display Room.

Fabrication was nearly completed, except for installation of reed-relays
which have not been received as yet, on the prototype scintillation transis-
torized six decade logaritimic response area radiation monitor. Fabrica-
tion is about 30% complete on & similar prototype instrument which employs
four decaded combination logarithmic and linear (selectsble) response

ranges.

Assistance and advice was rendered to Chemical Effluent Technology, HLO,
concerning preparation of an electrical circuit for a resistance analog
of HAPO ground water aquifers. A method of measurement and clrcuits for
highly accurate power supplies were provided.

The decade scalers portion of the Portable Mast System being developed
for Atmospheric Physics, HIO, was completed and all decades were satis-
factorily tested. A suitable circuit was developed to gate the scaler
input data from the wind speed transducers. The gates are actuated from
the main programmer unit and a total of six gate modules and four decade
scalers are used. The gate modules, which use a binary for storage and
the transistor gates, are used with a trigger circuit which translates the
input sinusoidal waveform into proper pulses. The trigger circuits drive
through the gete modules to the scales. A power supply was designed for
use with the system and it is being fabricated. All system programmer
tests contimue to be satisfactory. The system is approximately 30% comp-
leted at this time. :
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Considerable revisions were made to the circuit drawings for the data
stations of the Atmospheric Physics Telemetry System. Typing was camp-
leted on the report covering all system revisions, maintenance procedures,

and general equipment descriptionms.

The Ampex tape recorder electronics purchased by Atmospheric Physics Opera-
tion was tested and used successfully in conjunction with the Sanborn
Electronics purchased by Systems Research Operation. The combination
makes available a seven-track FM tape recording unit.

WASHINGTON DESIGRATED PROGRAM
Isotopic Analysis Program
Isotopic analyses vere provided on program samples as received during June.

These analyses were performed using the single-filament ion-socurce mass
spectrometer.

The mass spectrameter for this program has been out of service due to the
lack of a satisfactory electron multiplier. A survey of past experience
with the RCA 6810 multipliers showed that all of the usable ones have been
constructed with a ceramic structural insulation while the unsatisfactory
ones have been made with glass insulation. A ceramic insulated multiplier
vhich had been in service in the single-filament ion-source spectrameter
has now been installed in this instrument. A precision decade voltage
divider with an accuracy better than 0.04 percent of its indicated ratio

- has been used to remeasure the linearity and accuracy of the vibrating
reed electrcmeter and recorder parts of the data recording system.

Preliminary work was done towards setting up & solid state alpha particle
detector system tc be used for routine assay of loaded sample filaments.

No further progress has been made on the study of the post-acceleration
scintillation detection system due to the necessity of extended maintenance
:of the twc mass spectrameters.

TEST REACTOR OPERATIONS

Operation of the PCTR was routine during June although thez;e vere 5 un-
scheduled shutdowns. Four resulted fram electronic failure and one was
caused by incorrect bypassing technique.

The experiment to determine the possibility of boron and plutonium analysis
by reactivity measurements was campleted.
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Calibration irradiations were made of two sets of dysprosium foils.

An experiment designed to determine the muclearly safe comcentration of
uranyl fluoride was started. The effects of container material and thick-

ness are being investigated.
The following maintenance items were completed or essentially completed:
1. The rear face inner flux leveling slug drive was reactivated.
2. The graphite for a permanent thermal column for the top of the \
reactor was machined.
3. The reactor room air conditioner was installed.’

The TTR and the critical approach tank were not operated. Minor mainten-
ance and preventive maintenance items were completed.

CUSTOMER WORK

Weather Forecasting and Meteorolog&:al Service

Consultation service was rendered on meteorologicel and climatological
aspects of Carbon-li release from the reactor areas to RPO and transmission
line maintenance scheduling to CE&UO.

A draft of the procedure for first predictions of the dispersion of air-
borne material released fraom a serious radiation event was distributed
for comment.

Meteorological services, viz., weather forecasts, observations, and clima-
tological services were provided to plant operations and management per-
sonnel on a routine basis.

Weather Summary
Type of Forecast " Rumber Made % Reliability
8-Hour Production 90 87.5
24h-Hour General 60 87.1
Special 165 92.1

Temperatures during June averaged near normal with a generally cool first
half and warm second half. Precipitation and cloudiness were mich below
normal and solar radiation much above. There was a high wind on the 25th.
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All laboratory tests were completed on the Automatic Conveyor Type Alpha-
Peta-Gamma Laundry Monitor and the camplete system is now partly installed
at the 200-W Laundry Facility. The mechanical components are 50% installed.
Work continued on the preparation of circuitry schematic and on instruction
marmal .

All testing was completed on the scintillation transistorized Columbia
River Radiation Monitor designed for Envirommental Studies and Evaluation,
Radiation Protection Operation. The instrument, which uses a 3-inch diam-
eter by 3-inch long terphenyl-in-polyvinyltoluene detector, provides an

8% of full scale reading increase for a six micro-roentgen change in dose
rate. Three decaded ranges are provided with the middle range having a
full-scale value equating to about 50 micro-roentgens per hour. A tempera-
ture change of BOCF, from +50°F to +130°F, gives a reading error of 8% of
full scale or 0.1% error per degree F change. This is considered to be
acceptable.

Circuitry was nearly completed for a transistorized alpha monitor with
aural output, for use with air proportional type alpha probes. The unit
was designed for Finished Products Chemical Technology, CFD.

Assistance and suggestions were conveyed to Chemical Development, HLO,
personnel regarding methods of increasing directicnal sensitivity of a
neutron counter used to scan process cells and columns.

All circuits have been completed for the coincidence-count type alpha air
filter counter, for counting standard HAPO filters, as designed for Radia-
tion Monitoring Operation, RPO. Testing was just started on the system.

The designed holding and positioning mechanism for use with a nine-inch
diameter Nel crystal was completed and is operating satisfactorily for
Analytical laboratories, HLO.

Fabrication contimued at an accelerated pace in the 328 Building Elec-
tronics Shop on one final "field model" coincidence-count type alpha parti-
culate contimious air monitor. The scintillation transistorized instrument
was designed for Radiation Protection Operation, HLO.

Ccnsuitation wvas rendered to Component Testing Operation, IPD, regarding
possible instrumentation methods for digitization of data from chart
recorders. '
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A de to de converter was fabricated for use in the sensitive gamme transis-
torized aerial survey monitor of Envirommental Monitoring, RPO.

The controller mamufacturer who supplied the 333 Building autoclave con-
trols has been asked to suggest an instrument modification which will

allow the complete removal of the controller reset mode. This feature

was specified originally, and apparently was provided, but the circuit does
not function properly. Eliminstion of this control mode will improve start-
up operations without appreciably affecting the steady state performance

of the system.

work continued on the design of a solid-state scanner-programmer for use
in Physical Metallurgy Operation's creep capsule data logging system.
Emphasis has been on the development of circuitry for digitally controlling
the micro-positioner in each capsule. The micro-positioner is the primary
system for creep measurement and is used to calibrate the LVDT's used in

the secondary system.

The cause of high temperature trips in the Physical Metallurgy Operation's
swelling capsules on four occasions during the month was found. The '
Minneapolis-Honeywell protecto-vane pyrometers which are used as high
temperature limiters are extremely sensitive to line voltage variations.
The cause of the sensitivity to line voltage was pinpointed in the upscale
thermocouple burnout circuit and the unusually high external impedance of
the protecto-vane. Laboratory tests showed a 20% change in meter reading
per 10% change in line voltage. . A phone cell to the manager of Electrical
Utilities Operation, and to the Electrical Engineer, 100-K Maintenance,
explained the timing of the high temperature trips. During the eight-week
period over which the trips occurred, power conditions at 100-K were the
worst in years. A 10% line voltage variation was very possible. Recam-
mendations were made to purchase voltage regulating equipment which would
remedy the situation.

%ics

The Optical Shop is making an elliptical mirror to be used as a 30 x
objective in a high temperature microscope. The process involves selec-
tive grinding and polishing in five zones followed by testing to determine
vhat further corrections are necessary. To date we have gone through five
cycles of grinding, polishing, and testing. The work continues.

An experiment was conducted to explore the characteristics of "short
vavelength" radiometers. It is believed that this type of radiometer is
one of the most reliable temperature indicators. It would seem particu-
larly adaptable to use in reactor enviromments.
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The characteristics of commercially available lasers are being investi-
gated. It is believed that a pulsed laser would be an ideal source of
radiant energy to use in measuring thermal conductivity of mmterials at

high temperatures.

A spare 6-inch model optical traverse mechanism has been assembled and
a new 1l2-inch model has been fabricated and tested.

During the four-week period (June 3 to July 1) a total of 392 man-hours
work was performed. The work included:

1. Pabrication of twenty glass bearings for two different waste stor-
age tank pumps.

2. VFabrication of camponents for two optical traverse mechanisms.

3. Repair of a metallograph for 327 Bldg.

4. Repair of a macrocamera for Bob Emmer, FPD.

5. Fabrication of camponments for an electrical readout traverse
mechanism.

6. Repair of one microscope for Biology.

T. Modification of two periscopes for use in viewing VSR Channels.

8. Copper plating twenty fuel element camponents for Fuels Fabri-
cation Development, HLO.

9. Adjustment of a camera and cutting of 4O slate blocks for
Biology Qperation. ‘

10. Repair of crane periscope heads for Purex, B-Bldg., and Redox.

1l. Aluminizing one bell jar for Plutonium Fuels Development.

Physical Testing

Service testing work proceeded routinely, with almost the entire gamut of
nondestructive and supplementary tests being used. A total of 3,281 tests
were made on 3,082 items, representing some 35,209 feet of material. Work
vas done for 23 different HAPO components representing most of the operat-
ing departments and service organizations, and other ARC contractors.
Advice was given on 47 different occasions on general testing theory and
applications. Two training courses, one on Report Writing and one on
Fundamentals of Bidy Current Testing, were conducted by Physical Testing
Operation as part of a continued effort aimed at increasing the value of .
service to current and prospective custamers. The report writing course
was adapted to the particular memorandum used by Physical Testing Opera-
tion in reporting results. The eddy current course consisted of lecture
and laboratory sessions featuring practical experiments to illustrate
eddy current applications. Course instructors in both instances employed
on-site personnel. The testing and treatment of NPR process tubes was
resumed on June 18 after an extended NFR work stoppage.
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Small dismeter, inconel instrument lines were successfully eddy current
tested at the 100-K site for IPD. Two penetrations of same 580 tubes each
through 11 foot of concrete were tested, using an inside eddy current probe.
A total of 47 tubes were found exceeding the test standard. The tubes

vere assigned a priority listing to be used in the event of an emergency
need only. Testing was started, using an encircling coil eddy current

test, on some 150,000 feet of tubing yet to be installed.

Considerable assistance was given to PRTR operations in measuring vibra-
tion in the reactor process tubes. Process tube damage, found during
periodic tube monitoring, is postulated as being caused, among other '
things, by a vibration of the fuel element bundle and/or piping system.
Cold vibration measurements have been made on both the top and bottam
faces under various flow conditions and with different combinations of
primary circulating pumps. A limited number of tubes will be monitored
hot. A possible long range development could be the insertion of a vibra-
tion-measuring instrument package either in the fuel element tube hanger,
or in a fuel element itself.

In conjunction with fatigue testing being conducted by IPD on NFR primary
loop piping to determine serviceability, discontinuities detected by
ultrasonics prior to testing were observed ultrasonically at intervals
during testing. Changes were detected in ultrasonic response as the tests
proceeded. Whether the increase in response prior to fallure is growth
of the discontinuity, change in angle of the discontimuity, or initiation
and growth of a fatigue crack remains to be determined by destructive
analysis, Positive correlations were obtained between the point of
failure and prior ultrasonic indications, though not all ultrasonic indi-
cations cause failure.

Work was continued in assisting CPD in establishing quality levels of
process vessel fabrication. After re-examination of a vessel fabricated
and tested off-site revealed objectionable discomtimuities, repair work
was initiated. In the course of repairing the weldments, removal of
metel has substantiated the occurrence of discontinuities detected radio-

graphically.

The fabricator is being back-charged for the cost of repairs. Reliable
detection of such discontimuities are essential to CPD to reduce the cost
of process equipment fallures.

An evaluation of a IogBtronic printer and enlarger for duplicating radio-
graphs has been initiated at the request of Conmission personnel. The

equipment has the capabllity of exactly copying radiographs or optionally
changing the scale of contrast. It is possible with the use of such auto-
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matic dodging equipment to enhance radiographs of low density, thereby
displaying detail that may not be apparent in the original. Conversely,
it is also possible to reduce radiographs of high density so that a
readable radiograph is obtained.

Preliminary examinations were completed on process tube mmber 2371 H
vhich was removed from H-reactor as a result of defect indications ob-
tained fram the functional ultrasonic process tube test. Three six-inch
sections which gave indications appraximately comparable to a 0.020 inch
deep by 0.125 inch long transverse I.D. notch standard were examined
visually and with dye penetrant. The sample which had the largest ultra-
sonic indication had a transverse I.D. scratch and several 0.D. pits
vhich had extensive bleed-back indicating considerable depth. The other
two samples had deep appearing transverse 0.D. scratches and some pitting,
all of which had bleed-back. These samples will be sectioned for exami-
nation of defect depth.

Eight fission product transient samples were bond tested for Plutonium

Fuels Development. One sample had an unbond indication comparable to
a 0.25 inch diameter unbond standard.

Analog Camputer Facility Operation

The major computer problems considered during the month were:

l. NPFR Simalator

2. Reactor Instrumentation Studies

3. Radioactive Waste Disposal Heat Transfer
4. PRTR Nuclear Excursion Study

Eighty-six percent of the GEDA equipment and ninety-four percent of the
EASE equipment was in good operating condition during the month. Camputer
utilization was as follows:

GEDA EASE

154 154 Hours Up
22 22 Bours Scheduled Downtime
0 0 Hours Unscheduled Downtime
_0 _0 Hours Idle
176 176 Hours Total

LS
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The over-all maintenance of the camputers and support equipment has been
good. The 22 hours of scheduled downtime is for one hour per day for
routine adjustments and preventative maintepnance. BEqulpment reliability
for the month of June was higher than ever before. The reactor instru-
mentation study involves an ll-node reactor model and is the most complex
problem attempted. The completely satisfactory equipment operation with
this complex simulation opens the way for new methods of computer time
and operation administration which can greatly extend the usefulness of
the equipment. .

Instrument Evaluation

A special scintillation transistorized combination logaritimic and linear
response area monitor, which covers a dose rate range from O to 50 r/h.r
in four decades, was campleted in evaluation, calibrated, and delivered
to Fuels Development Operation, HLO, 326 Bldg., for routine use. Cali-
bration curves, operating instructions, and prints were delivered.

Evaluation tests continmued on some four ampere-hour capacity rechargeable
nickel-cadmium batteries for use in portable radiation monitoring instru-
ments.

Attempts were made, via visits to Instrument Laboratory, Inc., Seattle,
to secure fabrication campletion and tests on 65 "Scintran" line-operated
radiation monitors and on 30 portable transistorized neutron monitors
vhich were ordered by Radiation Protection Operation for delivery before
July 1, 1962,

Background gamma level campensation tests were conducted on the proto-
type background campensated beta-gamms hand and shoe monitor.

T™wo alpha-only scintillation transistorized hand counters, which also
have external probes for alpha and beta-gamma contamination monitoring,
vere campleted, evaluated, and delivered to Biology Operation and to
J+ A. Jones Co., respectively. The alpha readout level to background ratio,
for a 500 4/m alpha source distributed over a 4 inch by 8 inch area, was
about 5 to 1.

Evaluation tests were conducted on one previously-fabricated alpha-only
scintillation transistorized hand counter for personnel in the 308 Build-
ing. All four hand probes were found to be performing properly and the
difficulty seems to be one of circuitry maladjustment.

Foul F 42T

PHYSICS AND INSTRUMENT RESEARCH
PF Gast:mcs AND DEVELOPMENT
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CHEMICAL RESEARCH AND DEVELOPMENT OPERATIOR

RESEARCE AND ENGINEERING

FISSIONABLE MATERIALS - 02 PROGRAM

IRRADIATION PROCESSES

Treatment of NPR Decontamination Wastes

Experiments were conducted to determine the effect of triethanol-
amine (an additional complexing agent) on scavenging of Co-60 and
other radionuclides from a dibasic smmonium citrete cleaning
soluticn. Ferrous sulfate with csustic produced better scaverging
of Cc-60 than potassium permanganate with caustic. However, more
iron was required to remove Co-60 from the citrate cleaner con-
taining triethanolamine than from the citrate cleaner not containing
it. For example, 800 ppm Fe+2 was required to remove 95 percent
Co-60, compared to only 100 ppm Fet2 without the triethanoclamine.
Furthermore, closer control of the caustic addition was necessary
when triethanolamine was present. Maximum Co-60 removal was attained
in the pH range 10.2 tc 11.8. Tkis is in contrast to increasingly
effective removal of Co-60 with increased amounte of caustic when
triethanolamine 1s absent.

Ground Water Temperature Studies

Temperature profiles of the ground water in the region surrounding
the 100-B Area indicate thermally hot water is spreading out in all
directions from s source area beneath the 100-B retention basins
end from beneath the header pipes leading into these beasins. The
aquifer carrying hot water away from thie site appears to be 100
to 150 feet thick, with the hottest zone near or at the water table.
Isotopic analyses of ground water samples from this same general
area show & pattern similar to that indicated by the temperature
data. The greatest distance at which radionucldides have been
detected in the ground water from the 100-E Area, however, is
approximately 2.5 miles tc the east; whereas, the temperature data
trace the warm water as far as ten to twelve miles east of the
100-B Ares.

Ground water flow rates, calculated on the basis of Cr-51 concen-
trations in the reactor effluent and ic the ground water at
varying distances from the 100-B Area, show the sverage rate of
ground water movement %o be between 25 and 35 ft’day. Based on

T w—m
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this velocity, a gradient of five ft/mile, and a porosity of 20
percent, the everage field permeability of the se%iments under-
1ying this region are approximately 50,000 gpd/ft“. This high
permeability value tends to confirm the belief that a buried river
channel exists in this location and also supports the theory that
the Columbis River recharges the ground water in this region through

the buried chsasnnel.

- 7515 D

Initial ground water characterization studies conducted at 100-K
Area indicate significantly less noticeable effects of local
effluent discharge than was noted at 100-B Area. Ground water
temperature was near normsl, 17 C, and radioisotope ccncentrations
in the ground water were near background except in the vicinity of
the disposal trench. Evidently, appreciably lees effluent enters
the ground water through leakage and disposal at 100-K Area in
contrast to 100-B Area; or the warm ground weter moves directly to
the Columbia River when it reaches the water table with very little
lateral spreading. Further studies of the 100-K Area ground water
flow system are in progress.

Effluent Mornitoring

Operation of the As-T76 monitor continued without malfunction through
the month of June. Iodine interferences were measured on the
effluents from three reactcrs to determine the consistency of the
interferences during normal reactor operation. Wide variations

weré not detected; the contribution of iodine in the As-76 measure-
ment being about 30 percent at F, and 20 percent at both E and D.

If the iodine interferences continue to be consistent, the need

for an icdine removal method may be obviated.

Efficiency of Charcoal in Reactor Confirnement Halogen Traps

A sample of charcoal was examined which had been supported in the
filtered exhaust air from 105-F Building since the reactor con-
finement installstion was completed. JIodine removal efficiency
of a 1-1/k4 inch length bed of this charcoal was found to be 97
percent for a linear velocity of 20 ft/min and 95 percent for

air at 10C ft/min. These efficiencies, though somewhat lower than
for fresh BPL charcoal, suggest that aging of charcoal in the
filtered air streams has not seriously reduced the iodine removal
efficiency.
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Alum Production Studies

Analyses of product alum samples from IPD water treatment plants
yielded the following average results: In the 100-DR alum plant,
coneisting of two stirred vessels in series, 92 percent of the
acid-soluble bauxite was reacted at an operating temperature of
132 C and & total apparent liquid holdup time (no allowance for
foaming) of 13 minutes. In the 100-H plant, consisting of & single
stirred vessel, 85 percent of the acid-soluble bauxite was reacted
at an operating temperature of 130 C and an apparent iiquid

holdup time of ten minutes. The higher percentage conversion found
for the 100-DR plant may be due in part to continuation of the
reaction while the rather large samples were cooling to room tem-
perature. The 100-H samples were immediately diluted with water.
Pilot plant runs reported earlier (cf. HW-73514 C) gave 80 to 95
percent conversion under similar conditions.

Reactor Effluent Water Radioisotope Studies - Silicate Addition

The silicate addition test on a chemically cleaned tube was inter-
rupted by circumstances which required addition of normal process
water during a five-day period. When the addition of silicate was
resumed without another tube cleaning operation, radioisotope
reduction of only 20-30 percent was obtained. Since laboratory
evidence indicated that the adjustment of pH of the silicate to
6.6 resulted in a reduction of silicate ion available to the tube
surface, a new test was initiated without pH adjustment. This
results in a pH of 7 in the tube under test, compared with 6.6

in the control tube. After six days of operation the As-T6 and
P-32 concentrations were a factor of two, or slightly more, lower
in the effluent from the addition tube and continued at this

level for about two weeks. After an outage the silicate addition
rate was increased to 20 ppm and a separate nitric acid addition
begun to keep the pH of the water at 7. Initial results show
that the As-T6 (the only isotope for which data have been obiained
to date) had, after one week, already decreased to about a factor
of 3 lower than the control tube.

Deionized Cooling Water Test

Deionized cooling water has been continuously fed to a reactor

tube containing the regular f£ilm resulting from process water since
May 10, 1962. A reduction was noticed in all effluent radio-
isotopes until the first week of June when the activities increased
rapidly and then began to decrease again. This increase coincided
with an unscheduled period of two hours operation when regular
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Alum Production Studies

Analyses of product alum samples from IFD water treatment plants
yielded the following average results: In the 100-DR alum plant,
consisting of two stirred vessels in series, 92 percent of the
acid-soluble bauxite was reacted at an operating temperature of
132 C and a total apparent liquid holdup time (no allowance for
foaming) of 13 minutes. In the 100-H plant, consisting of a single
stirred vessel, 85 percent of the acid-soluble bauxite was reacted
at an operating temperature of 130 C and an apparent liquid

holdup time of ten minutes. The higher percentage conversion found
for the 100-DR plant may be due in part to continuation of the
reaction while the rather large samples were cooling to room tem-
perature. The 100-B samples were immediately diluted with water.
Pilot plant runs reported earlier (cf. HW-73514 C) gave 80 to 95
percent conversion under similar conditions.

Reactor Effluent Water Radioisotope Studies - Silicate Addition

The silicate addition test on a chemically cleaned tube was inter-
rupted by circumstances which required addition of normal process
water during a five-day period. When the addition of silicate was
resumed without another tube cleaning operation, radioisotope
reduction of only 20-30 percent was obtained. Since laboratory
evidence indicated that the adjustment of pE of the silicate to
6.6 resulted in a reduction of silicate ion available to the tube
surface, a new test was initiated without pH adjustment. This
results in & pH of 7 in the tube under test, compared with 6.6

in the control tube. After six days of operation the As-T6 and
P-32 concentrations were a factor of two, or slightly more, lower
in the effluent from the addition tube and continued st this

level for about two weeks. After an outage the silicate addition
rate was increased to 20 ppm and a separate nitric acid addition
begun to keep the pH of the water at 7. Initial results show
that the As-T6 (the only isotope for which data have been obtained
to date) had, after one week, already decreased to about & factor
of 3 lower than the control tube.

Delonized Cooling Water Test

Deionized cooling water has been continuously fed to a reactor

tube containing the regular f£ilm resulting from process water since
May 10, 1962. A reduction was noticed in all effluent radio-
isotopes until the first week of June when the activities increased
rapidly and then began to decrease again. This increase coincided
with an unscheduled period of two hours operation when regular
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process water was substituted for the deionized water. Because

of this and numerous other short duration process water substitutions
the maximum attainable reductions have not been determined. However,
P-32, Np-239 and La-140 concentrations were reduced to ome-fifth
pre-test levels; Cr-51, As-T76, Mn-56 and Cu-64 concentrations were
reduced to one-tenth or less of pre-test levels. Some additional
reductions should result as the test is continued.

X~Ray Fluorescence of Nickel and Uranium

This is a very sensitive technique for measuring plating thickness

of copper on zirconium or nickel on uranium. Calibration with

nickel foils showed that the attenuation of four fluorescent lines
from the uranium base metal, each with a different calibration slope,
could be used to determine nickel plating thickness in the range

2.5 to 50 microns (2.0 mils) with a sensitivity of about + 0.5 micron.
In the range 0.025 to 5 microms, the fluorescence intensity of two
nickel lines will provide very high sensitivity for plating thickness.

Since this method is very semsitive to change in nickel thickness
over the uranium it may dbe able to determine what portion of the
nickel is caused to diffuse into the uranium during various heat
treatments for diffusion bonding. It would thus serve &s & tool
to help optimize the bonding process.

SEPARATIONS PROCESSES

Disposal to Ground

Tritium analyses of river water collected from five to eight miles
upstream of the 300 Area showed no concentrations in excess of the
1 x 1072 pc/ce detection limit. Wells in this region do show low
but positive concentrations of tritium in the ground water. Addit-
ional riverbank water samples have been scheduled.

The B-Swamp, located one mile_east of 200-E Area, was found to
contain tritium up to 3 x 10-3 wc/cc. This concentration was also
noted in the Purex chemical sewer which has been the major supplier
of water to the B-Swamp for the past several months. The source

of the tritium is probably the vacuum acid fractionator overheads
which are discharged to the chemical sewer. The tritium in the
swamp probably accounts for the measurable concentrations of this
radionuclide in wells east and north of the swamp site which
routinely show less than detectable concentrations of other beta-
emitting isotopes.

23p0,3 @ Lo
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Tritium in Gaseous Effluents

Redox stack effluent was sampled and analyzed for tritium as HT
and as HTO. The sampling was carried out during metal dejacketing
and a first dissolving cut. About 0.3 curie of tritium per day
was emitted of which 0.2h curie was HTO and the remaining 0.06

curie was HT.

Jodine-131 in Airborne Effluents

The reaction between hexone adsorbed on charcoal and NO, subse-
quently passing through the bed was further studied. en the
charcoal had been pre-exposed to hexone vapors, then & 10 per-
cent NO, in air mixture passed through, a reaction occurred,
raising the bed to 540 C. At 5 percent KO, a bed temperature of
40 C was reached, about that reached when § percent NO, 1s passed
through fresh charcoal.

Charcoal which had been exposed to 10 percent NOo and then to
hexone vapors failed to show any unusual heat generation. These
concentrations of hexone and KO, are much higher than would be
expected in Redox streams being considered for I-131 removal with
charcoal; hence, the likelihood of a charcoal bed being destroyed
from this source is very small.

Charging of 1ll-Inch Slugs to a Multi-Purpose Dissolver

An increase in the length of the fuel elements to about 11 inches
for use in the production reactors is being considered. There
has been some concern about the possible Jamming of these longer
slugs in the annular crib of the multi-purpose dissolver.

Two test chargings of dummy steel slugs 1.5 inches in diameter
and 11 inches long were made to the carbon steel mock-up of the
Redox multi-purpose dissolver slug crib. The annular slug crid
has a TO-inch outer diameter and a 10.5 inch wide annulus. RNo
Jamming was observed during the dumping of 17 buckets of the steel
slugs. The measured void volume (57 percent) and the slug distri-
bution pattern were comparable to those previously observed with
the nominal 8-inch slugs.

C-Column Studies

Relocation of the experimental C-Column and the associated process
control instrumentation has been completed. Experimental capa-
bilities of this pilot-scale solvent extraction column have been
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substantially expanded by the incorporation of a 200-channel data
logging system. The new system, now installed and operating, is
capable of logging all data points pertinent to operating variables
in the colum in 4O seconds. In addition to providing basic data for
developing a mathemastical model of the process, detailed studies

of column stability and flooding characteristics are now possible
with the greater rapidity of data logging. Output data are

punched on paper tape, resulting in reduced costs of data process-

ing.

The Gaussian non-linear least sgquares code was modified to allow
control of the size of parameter changes on an iteration. This
change will restrict the parameter values tried as possible solu-
tions to a range that is known to be reasonable from an engineering

standpoint.

Measurements of Stresses in Resin Beds

The program of stress measurements in moving beds of anion exchange
resins was essentially completed during the month, although
additional stress measurements will be made on beds of glass beads
or other incompressible solids to permit comparison with published
work of a related nature.

WASTE TREATMENT

In-Tank Solidification

Solids content and viscosity of evaporating "old coating removal
waste" were determined as a function of concentration factor at
temperatures expected during evaporation with hot gas sparge.
Maximum solids content was about six volume percent when air only
was used as sparge. The solids settled rapidly until a concen-
tration factor of about 3.3 was reached and then tended to remain
suspended because of increased viscosity. Viscosity of the solu-
tions increased rapidly in the final stages of concentration and
was in the 50 to 100 centipoise range at termination of concentra-
tion.

The addition of sufficient carbon dioxide to the coating removal
waste to neutralize the free caustic increased the maximum solids
content to 30 to 4O volume percent. Viscosity of the concentrated
solution also increased and was in the 300 to 40O centipoises
range at termination of concentration.

Moy
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Blending of coating removal waste with other wastes for in-tank
solidificatior 18 currently being studied. Initial results with
synthetic solutions indicate stored Uranium Recovery Process
wastes may not require blending and can be soiidified by evaporation
without additives. Solidificatiorn of simulated Purex stored waste
supernatant liquid (TK-103-A) was achieved without blending.
However, the solids content of the terminal hot solution was high
and blending at a 1:1 volume ratic with coating removal wasie was
definitely beneficial. Organic wash waste is difficult to
solidify completely by in-tank concentration procedures; blending
with other wastes such as coating removal waste appears necessary
if complete solidification is to be attained.

Other studies continued in the 4-foot diameter by 15-inch deep
hydraulic and thermal model of the in-tank soiidification process.
In a second run, 313 Building coating waste was adjusted to
approximately Purex Plant composition by addition of sodium nitrate,
and concentrated in the model by a factor of 5.25. At this point,
circulation and heating ceased and the entire contents of the
model solidified on cooling. The cake remained dry and solid with
no indications of hygroscopicity. Solids deposition was remark-
ably uniform (6 to 7-1/2 inches in depth across the tank bottom)
with a slight ridge located approximately 60 percent of the tank
radius from the center point.

A third run is in progress in the scale model using 313 Building
coating waste and employing time lapse photography to follow the
course of solidification. Chemical composition of the waste appears
to have a major bearing on the nature of solidification process.

Ultrasonic Depth Sounding of Waste Storage Tanks

Development of instrumentation and techniques for determining
sludge layer and tank bottom contours continued. Purex Waste Tank
105-A was used for testing; no sludge layer was present. The
speed of sound in this waste tank supernate at 57 C was deter-
mined to be 5760 feet per second, using a one-megacycle, high
temperature barium titanate transducer. The time for a pulse to
travel from the transducer to a metal plate and back to the trans-
ducer was measured; remote removal of the plate then permitted
measurement of the distance to the tank dbottom. Use of lower
frequency ultra-sound is recognized as having higher penetrability
of sludge layers, and procurement of appropriate electronic
equipment is underway.
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Cesium Removal from Formaldehyde-Treated Waste
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Additional inorganic exchangers were tested for extraction of
cesium from acid FIW waste. Linde AW-300 and AW-400 were found to
be relatively ineffective, probably due to the acidity of the
waste. Preheated clinoptilolite was found to be about the same
as unheated clinoptilolite.

Cesium extraction was sccomplished with several exchange materials
from synthetic FIW waste that had been adjusted to pH 3.5 with
sodium hydroxide and sodium citrate. This composition simulates
the FIW after treatments used in solvent extraction for strontium
and rare earths and is equivalent to 130 gallons of waste/ton of
uranium. The column volumes to 50 percent breakthrough were 136,
131, 133, 171 and 280 for clinoptilolite, preheated clinoptilolite,
Zeolon, AW-500 and AW-4L0OO, respectively. The kinetics of the pre-
heated clinoptilolite, AW-500 and AW-400 were better than for the
other two materials, indicating that about twice the flow rates
could be used with these materials than with unheated clinoptilolite.

A scouting experiment was performed to determine the sorption of
fission products by AW-500 from a simulated FIW solution containing
citrate ion at pH 3.5. Preliminary results indicate sorption of
some Zr-95 - Nb-95 in addition to Cs-137. Sorption of Ce-1lulk,
Sr-89,90 and Ru-103,106 was negligible.

The source of an insoluble material in ammonium carbonate eluates
from cesium loaded clinoptilolite was investigated. The insoluble
material, which is largely silica, represents less than one percent
of the volume of the eluate from a column of clinoptilolite that
has been loaded with cesium from simulated FIW. The solids were
found to be produced by contacting the clinoptilolite with dilute
acid followed with ammonium carbonate. Analysis of the acid after
contacting the clinoptilolite disclosed the presence of trace
aluminum, indicating a solvent effect of the acid on clinoptilolite.
The silica and other insoluble material are removed by the action
of the ammonium carbonate.

Elution of Cesium and Strontium from Zeolites After Heating

Studies continued on the elution of cesium and strontium from
inorganic exchangers which had been heated to 600 C after loading.
Twenty column volumes of 2 M NaNO3 removed 86 percent of the cesium
from Linde AW-500, 96 percent from clinoptilolite, and 38 percent
from Decalso. A typical trivalent cation salt solution, 2 M La(NO3)s,
removed 22 percent of the cesium from Decalso in 20 column volumes.,
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One molar nitric acid solution removed 90 percent of the cesium
from AW-500 and 99 percent of the strontium from Linde YA in 20

column volumes.

TRANSURANIC BLEMENT AND FISSION PRODUCT RECOVERY

Recovery of Neptunium and Plutonium from Purex FIW Solutions

Work was continued toward development of a flowsheet for recovery of
neptunium from Purex plant FIW solutions. B8tudies with synthetic
PIW of estimated 1965 composition showed that the presence of 0.0l
M EDTA, HEDTA or citric acid do not impair seriously the extraction
of Np(IV) by 0.04 M DZEHPA-Soltrol at an £/v of 10. These complex-
ants have been shown previously to inhibit extraction of tracer
Zr-95 and/or Nb-95. Other studies showed that Np(V) in FIW solutions
can be reduced to Np(IV) by hydrazine alone--ferrous sulfamate is
not required. Reduction by either hydrazine alone or hydrazine-
ferrous sulfamate is more rapid at 60 C than at room temperature.
About 97 percent of the Np(IV) extracted into 0.O4 M DZEHPA-Soltrol
is stripped by a single contact of the organic with an equal volume
of 0.25-0.5 M oxalic acid. Coextracted zirconium, niobium and iron
do not appear to strip as efficiently as neptunium; some decontami-
nation of the niobium during stripping, therefore, may be possible.

Work was initiated to explore the possibility of recovering both
neptunium and plutonium from FIW by single datch contact with a
D2EHPA solution. Batch contact studies were performed with a
synthetic "1965" FIW made 2.4 x 107 M in Pu(IV). A single batch
contact with one-tenth volume of 0.0 M DZBHPA-Soltrol extracted
over 95 percent of the Pu(IV). The presence of 0.01 M EDTA or
citric acid did not significantly decrease plutonium extraction.

A single contact of the organic phase with an equal volume of 0.25-
0.50 M oxalic acid removed 96-98 percent of the plutonium,

A batch contact was made between centrifuged Purex plant 1WW (used
in lieu of currently unavailable FIW) and one-tenth volume of 0.0k
M DZEHPA-Soltrol. Neither a valence adjustment step nor addition
of complexing agents was made in this first run. Phase disengage-
ment by gravity settling was excellent and no solids were noted at
the interface (considerable interface scum was observed in similar
experiments with synthetic FIW and tracer Zr-Nb-95). Extraction of
zirconium-niobium was less by a factor of about five than has been
obtained with synthetic FTW and ORNL Zr-Nb-95 tracer. Other
analyses are not yet avallable,
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Solvent Extraction of Cesium from Purex Stored Waste Supernatant

Miniature pulse column runs have been made to test the extraction
of cesium from Purex plant stored waste supernatant liquid by di-
picrylamine (DPA)-diluent solvents. The most promising operating
conditions tested to date involved simulated supernatant liquid
(103-A) diluted with an equal volume of water as feed and 0.01 M
DPA in 50 percent nitrobenzene-50 percent tetralin as solvent. At
an t/v of one, cesium extraction was about 98 percent. Hydraulic
performance was satisfactory. These runs are preliminary to a
test with actual 103-A supernatant liquid at a later date.

Solvent Extraction of Fission Products from Purex FIW

Additional mixer settler extraction runs were made with feed solu-
tions prepared from simulated 1965 Purex FIW to complete demon-
stration of Study Flowsheet No. 1. Citric acid is used both as
complexant and buffering agent. Runs were made with the feed 0.19
M in citric acid and at pH 4.0. BExtractant was 0.2 M DZBHPA-0.2 M
SBP-Soltrol. Scrub was 0.25 M citric acid at pH 2.9. Feed to
scrub to extractant flow ratios were 1.0:0.21:0.98. With seven
extraction and five scrud stages, decontamination factors for
ruthenium, chromium and uranium were 1.3 x th, 1300 and 100,
respectively. Nickel was below spectrographic detection limit in
the organic.

Organic from the above runs was used in mixer-settler partitioning
runs., Partitioning egent was 0.03 M HNO., at & volume flow one-fourth
that of the organic. Seven stages were ésedo Aqueous product pH

was 1.8; strontium loss (not stripped) was 0.3 percent; the cerium
decontamination factor was about 500. Partitioning with dilute
nitric acid rather than citric acid appears promising.

Cesium Absorption on Duolite C-3.

A fixed bed absorption test was completed for the removal of cesium
from a solution simulating the supernatant ligquid in the Purex 103-A
Tank. A feed stock composed of 0.1 M NaOH, 4.5 x 10" M CsOH, and
traced with Cs-134 was processed in & 33-inch high by 4-inch diameter
bed at a rate of 3.13 liters per hour per liter of resin. The bed
of 16-50 mesh Duolite C-3 resin processed 5 and 15 bed volumes to

5 and 50 percent cesium breakthrough, respectively. These values
compared favorably to other experiments in smaller beds.

S
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Isolation of Cesium by Volatilization of Ammonium Salts

A cesium isolation method has been proposed involving the elution
of cesium from an ion exchange resin with a volatile ammonium salt
and the subsequent separation by evaporation. Two tests of the
evaporation step were made using cesium chloride and ammonium
acetate or ammonium carbonate. The solutions were two molar in
the ammonium salt and 0.06 to 0.12 molar in cesium chloride.

In both runs, essentially complete volatilization of the ammonium
salt was achieved. The weight of the residue approximated the
weight of cesium chloride added. No difficulties were encountered
with the ammonium acetate. The temperature of the boiling solution
rose steadily from 103 to 160 C. With ammonium carbonate initial
boiling (or reaction) was observed at 74 C and the final tempera-
ture was 100 C. The ammonium carbonate solution foamed badly.
Also, crystals of ammonium carbonate appeared in the condenser.

The crystals were removed by reducing the cooling water flow until
the cooling water outlet temperature reached 50 C.

Product Forms

Studies of strontium carbonate fluxing with lithium fluoride were
completed. Fifteen weight percent LiF forms a stable melt at 900 C.

- SrCO, that had been precipitated, filtered, and dried in the proto-
type loading station equipment was heated in a closed bomb to
determine the pressure build-up with temperature. The pressure
reached 50 psig at 900 C but returned to zero when the bomb cooled
to room temperature. This pressure rise is conceivably caused by
partial decomposition of CaCO3 impurity.

Studies continued on the use of molecular-sieve type synthetic
zeolites as a means of packaging cesium and strontium. Design was
finished, and fabrication begun on equipment to be used in the
study of transient heat effects during hot gas dehydration of a
bed of fission-product-bearing zeolites. The unit will provide
simulated internal heat generation, in a container 3-feet long by
8-inches in diameter, at up to 5100 Btu/hr per cubic foot.

Work continued on the design of a satisfactory test to determine
the relative attrition resistance of various forms of synthetic
alumino~silicate materimls. A test is sought which will reflect
conditions expected during shipment. Testing of dry sieves is
complicated by the moisture absorption characteristics of the
material, and by difficulty of removing the attrition products
from the surface of the samples.
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Fission Product Binding Materials

Search for materials which will fuse with the synthetic zeolites
Linde 3-A and Linde 13-X was continued. Lead borohydrate, calcium
iodide; barium peroxide, sodium peroxide, calcium carbonate, zinc
oxide, lead metal and sodium hydroxide were tried at levels of
from 2 to 25 weight percent. None of these shows promise as a
fusing agent at temperatures up to 900-1000 C. Preliminary
experiments with mixtures of lithium salts and sodium hydroxide
are promising and will be continued.

Thermobalance data for Linde 3-A indicates that it, as received,
contains three molecules of water per molecule. Weight loss
begins at a temperature about 7O C and is essentially complete at
250 C.

Remote Welding

Studies of remote welding continued with 25 samples welded under
various conditions to ckeck tendency for blowout. The following
is a summary cf the blowout tests:

1. All samples could be closed with l-inch overlap of weld joint
without any blowout in the weld area.

2. As the void ares under a raised flush face Joint cap is
increased from 3/8-inch to 1-1/2-inch in depth, the overlap
before blowout changes from ome revolution overlap to l/h
revolution overlap.

3. No blowouts could be detected in the raised V groove samples
for 1-1/2 revolutions overlap for void depths of 5/16 to
1-1/2 inches.

L, Two samples that were sand blasted prior to welding had more
impurities in the weld puddle than the samples that were
machined and degreased prior to welding.

Assistance to Purex Plant Head-End Fission Product Recovery

The work reported in the last monthly report and in Invention
Report HW-T4036 on the use of peroxide to effect the separation
of rare earths from strontium was continued. Significant new
findings included: (1) the observation that copper(II) has the
same effect as iron, but that the use of copper in addition to
iron does not enharce the separation and may even be detrimental;
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(2) after sddition of peroxide and digestion at pH 2, the solution
can be adjusted to pH 1 without destroying the complexing action

on cerium. Optimum point in the process for addition of peroxide
is after initial pH adjustment and before addition of lead pre-
cipitant; (3) a series of tartrate "decomposition products"” were
tested and found to have no effect. These included: dihydroxy-
tartaric acid, glycolaldehyde, glyceric acid, glycolic acid,
glyoxal, ethylene glycol, glyoxylic acid, ketomalonic acid, tar-
tronic acid, and oxalic acid; (4) addition of peroxide was found,
at least under conditions tested, to inhibit the "second precipi-
tation peak" in tartrate-complexed 1WW. Without peroxide, copious
iron precipitation (ferric sulfate) occurs when insufficient
tartrate is used. Use of somewhat more tartirate eliminates ferric
sulfate precipitation, but a certain critical concentration results
in a massive ferric tartrate precipitate, which is avoided by
using even more tartrate, or by adding peroxide. It is hypothesized
that peroxide prevents the tartrate precipitation either by
destroying tartrate or by reducing the iron to the ferrous state.

At the end of the month, B-Cell experiments had been initiated to
test the peroxide flowsheet with full level plant feed.

Removal of Cesium from Purex Supernate by Ferrccyanide Preciﬁitation

Hot-cell runs to perfect a process for cesium removal from Purex
tank farm supernate were continued. A total of five runs with
full-level feed have bdeen completed. No difficulty was encountered
in achieving very nearly quantitative cesium removal (98-99 percent);
however, silver carbonate metathesis (with solid silver carbonate)
of the cesium nickel ferrocyanide was unsatisfactory, possibly
because of difficulties experienced in solids transfer. A run

using silver nitrate in dilute nitric acid as metathesis agent

has been performed, but analyses have not been completed. Mercuric
salts will also be evaluated as metathesis agents.

Cesium Solvent Extraction

Laboratory work was continued during the month on the selective
scrubbing of sodium and on the determination of the agueous-phase
solubilities of dipicrylamine (DPA) and nitrobenzene.

Results were reported last month on the use of ammonium salts to
scrud sodium from cesium-bearing dipicrylamine-nitrobenzene solu-
tions. Experiments this month showed that wesk acids can be
used in the agueous scrudb to accomplish the same result. The
weak acid provides a very small but controlled hydrogen ion
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concentration {i.e., constant pH) such that cesium is extracted
while sodium is stripped. Buffer action cof the siightly dis-
sociated organic acids renders the process operable. Although
the separation factor between cesium and sodium (about a hundred)
is not as great as in the ammonia scrubbing case, it is adequate
for operation in counter-current contactors (such as pulse columns
or mixer-settlers). Additional details of both the ammonia and
acid processes are given in Invention Report HW- T4130.

The solubility of both dipicrylamine and nitrobenzene in the
aqueous streams of the cesium solvent extraction process is of
interest botk from & reagent loss and a waste storage standpoint.
Althougk the aqueous distribution of both compournds appeared
visually to be quite low, quantitative measurements were desired.
This required the development of analytical methods for the deter-
mination of small traces of rnitrobenzene and dipicrylamine in both
acidic and alkaline solutions. The method adopted is to extract
the nitrobenzene from the aqueous sample with cyclohexane (which
does not extract DPA) and to determine the nitrobenzene content

of the organic phase spectrophotometrically by measuring the 250
mu nitrobenzene peak (molar extinction coefficient about 8.3 x 103).
After removal cf the nitrobenzene; DFA is extracted with hexone and
similarly measured. Molar extinction coefficient of DPA extracted
from acid solution intc hexone is 3 x 3 x 10%, at about 415 mu.

The solubility of nitrobenzene in water was found to be 1.9 g/l,

in good agreemert with literature values. Its sclubility is higher
in pitric acid solutions and increases monotcnically with acidity.
Thus, the nitrobenzene sclubility is about 6.5 g/1 in 5 M HNO; and
18.5 g/1 in 10 M ENO In alkaline salt solutions, such &s 133
supernate, the solubélity of nitrobenzene decreases steeply with
increasing salt concentration, reaching & value of only about 0.15
g/1 in full-strength 103-A supernate. Dipicrylamine concentrations,
in aqueous solutions in contact with 0.01 M DPA-NB, were even lower.
Preliminary results indicate DPA values of about 5 micrograms/ml

in 1965 salt waste and about 2 micrograms/ml in 103-A supernate.
These values correspornd to aqueous DPA losses of less than 0.1 per-
cent. A report will be issued on the sclubility measurements as
soon a8 the work is complete.

In other analytical development, preliminary dsta indicate that
satisfactory analyses of DPA in nitroberzeune can be obtained by

potentiometric titration of an aqueous phase in equilibrium with
the organic phase.

G o F ]
1236013 ’



- c-15

Ton Exchange Studies

The development of an anion exchange process for the recovery of
plutonium from RMC Line Task I oxalate supernates was reported last
month. An experiment was initiated this month to determine the
chemical resistance of the recommended Permutit SK resin to hot

10 M nitric acid; 10 M HNO, is being circulated continuously through
a column jacketed to 58 C.~ After two weeks, no change is apparent
in the appearance of the resin. The experiment will be continued
for at least six weeks. At the end of that time the plutonium
absorption capacity will be determined as a measure of resin

damage .

In other ion-exchange experiments, a commercieily available syn-
thetic zirconium phosphate cation exchanger was found to exhibit
cesium capacities somewhat higher than those of the alumino
silicates. The zirconium phosphate resin elutes very easily with
0.1 M HNO3, possibly a significant advantage.

Isotopic Fission Product Analyses

The isotopic analysis of cesium and rubidium, recovered from 103-A
supernate by DPA extraction in the hot cells, was performed by

mass spectrometry. Purpose was to learn how much the cesium had
been diluted with natural cesium and also to explore the feasibility
of determining both cesium and rubidium by isotopic dilution
techniques. The results obtained:

Atomic %
Isotope Atomic % Found Theoretical
Rb-85 29.23 + 1.83 30.73
Rb-87 TO0.77 = 1.83 69.27
Cs-133 L6.57 + 0.85 L6.71
Cs-135 ©16.73 + 0.11 11.00
Cs-137 36.69 + 0.68 L2,39%

*Neglects decay of Cs-137
These results indicate no significant dilution with natural cesium
or rubidium and alsc that gquantitative analysis of these elements

is possible by diluting with a known amount of cesium and/or
rubidium followed by redetermination of the spectra.

an DECLASSIFIED =~ amem
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The isctopic compcsitior of the eirontium recovered in the recent
CPD Hot Semiworks etrcntium purification run was also determined
by mass spectrometry. Strontium-90 corntent was 53.2 atomic percent
versue 56.1 percernt in earlier product and 60 percent theoretical,
implying increased dilution with natural strontium.

EQUIPMENT AND MATERIALS

B-Plent Remote Cecrnnector Gaskets

Evaluation was corpleted on several candidate gasket designs for

use in B-Plani flat-faze remote comnectors to resist the extreme
radistioz fields anticipated ir fissicz proiuct and waste processing.
Tre rezommended replacemeri is arn asbestcs-filled; spiral-wound
gasket specislly prepared for this service.

Purex Conceztratcr De-Bntralnmrent

A scaled-down secticr of a proposed Purex concentirator baffle com-
partment has been fabricated for irnvestigation of de-entrainment
efficiency. The baffies are composed cf vertical 2-1/2-inch by
2-1/2-inch argle irons set in chevrcn fashion two inches on centers
and placed normal to vaper flow. This mozk-up is operated by blowing
an sir-water mixture against the baffles at vapor velocities similar
to those expected in the Purex concentreator. At a vapor velocity of
20 ft/sec in the slots, the removal of the gross entrainment is
effected. Fire mist (generated by a spray nozzie) is not appreciably
removed by this arracgemeni. Improvements tc the equipment are being
made tc extend the operating range tc 30 ft/sec in the slots.

Corrosior c¢f Titarnium by Purex 1WW Containing Fluoride

A titsnium tube has been exposed &s a condensing surface for the

vapor phase from & boiling synthetic Purex 1IWW containing 0.0k M HF.
Iron and aluminum content were in the rarcge normally expected in 1WW,
0.k M and 0.125 M, respectively. Fluoride was ten times that normally
expected, The exposure period was about 3 months. Visible corrosion
of the titarium occurred where condensation tock place. Metallographic
exemination of the area to estimate a rate is in progress. These
results emphasize the need to prevent velatilization of fluoride (by
adequate complexing) if titanium tube burndles are used in concentrators
treating fluoride-containing wastes.

Corrosion by Perchloroethylene

Sericus corrosion has beer cbeserved ir the 234-5 Building perchloro-
ethylene cocling syster used with induciion heaters. Samples of 304-L
steinless steel, copper and 21020 mild steel were exposed to pure

.IIIIII' i7:”-‘,- . : * 'IIIII.'
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perchloroethylene and perchioroethylene containing ore vciume
percent water. Significant corrosion was otserveld only on 1020
steel at the vapor-liquid interface of the perchloroethylene-
water solution. A sample of 234-5 Builéing perchloroethylene
contaired about 0.5 volume percent water.

REACTOR DEVELOPMENT - Ol PROGRAM

PLUTONIUM RECYCLE PROGRAM

Salt Cycle Process

Plutonium, Uranium and Rare Earth Separations - The past two months'
laboratory investigaticns of plutcrnium-uranium-rare esrth separations
have given the resulis descrined belicw:

1. Precipitation of PuO, (by 0o-Cl, sperge) from & melt contain-
ing one weight percent plutonium left about the same concen-
tration of soluble plutonium in the melt as precipitation from
a 0.1 weight percent plutonium melt (i.e., between 0.012 and
0.03 w/o Pu). This indicates that previously reported plutonium
recoveries acroegs a precipitation step were as low as they
were (< 90 percent) because of & solubility effect.

2. The possibility of exercising scme messure of control over
Plutonium separation during a "partition"-iype U0, electro-
deposition, by cortrol of cell voltage and/or current density,
was demonstrated., At & current demsity o2 O.4 amp.cm™ (applied
potential of about -1.0 volt vs. a Ag/AgCl reference), UO
was deposited from a 2.6 LiCl-KC1l melt at 600 C with a plutonium
decontamiration factor of about 50. At one-half the current
density and potential, the decontamination factor averaged about
100.

3. Europium and promethium tracers were found to differ markedly
in the extent of their separation from plutcaium and urazium
during PuOp, precipitation and U0, electrodeposition, respect-
ively. For examplie, the decontaminatior fazitors measured for
PuO, precipitation from 2.6 KC1-LiCi at 575 C were from 60 to
110 for europium and 600 for promethium. For U0, electro-
depositicn from the same type melt at 600 C, the decontamination
factors were 135 for europium and 1200 for promethium.

k. The effects of the presence of 0.3 w/o iron(III) chloride upon

U0, electrodeposition and PuOp precipitation from 2.6 LiCl-KCl
at 575 C vwere investigated. Ir the case of the electrodeposition

oy -
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of U0y, the iron lowered the current efficiency from 70 to 60
percent and lowered the measured decontamination factors for
plutonium and europium by about 20 percent. The decontamination
factor for iron (uranium basis) wae 170. In the case of the
Pu0, precipitation, the iron reduced the europium decontamin-
ation factor by a factor of two. The separation factor for iron
itself in the precipitation step was 4.3.

Blectrochemistry of Plutonium in Molten Chloride Salt Solutions -
Recent electrochemical studies of the reduction of piutonium{III)
chloride to metal in molten chloride salt solutions have embraced
cathode polarizaticn and chronopotentiocmetric measurements under
& variety of conditions. The work has given the following results:

1. Using & micro tungsten cathode in a KC1-LiCl eutectic at 600 C,
voltammetric measurements gave added procf that the reduction
of Pu(III) to metal occurs in two steps. The measured poten-
tials for the second step at plutonium concentrations of 9.37
and 28.23 millimolal were 1.937 and 1.904 volts, respectively,
vs. a Ag/AgCl (1 moial) reference electrode. From these data
it was calcuiated that this step involves & two-electron
change. Thus, the course of the overall reactiorn is

Pu(III) + e~ — Pu(II)
Pu(II) + 2e~ - Pu(0)

2. Preliminary cathode polarization measurements were made with
a macro plutonium metal electrode over a range of Pu(III)
concentrations from O to 0.8 molal, in a BaCle-KCl melt at
700 ard 800 C. Aside from determining that reduction of the
melt at 700 C occurs at a voltage of 2.2 volts (vs. the Ag/AgCl
(0.1 molal) reference electrode), interpretation of the results
will have to await additional data.

3. The diffusion coefficient of Pu(III) was determined at 600 C
by chronopotentiometric measurements (with & tungsten electrode)
for 2.6 LiC1-NaCl, 7.7 LiCl-KCl, and LiCl-1.5 KCl. The 4dif-
fusion coefficient was essentially constant at about 3.0 x 10°°
cm®sec-l for the three systems.

X-Ray Diffraction Studies of Irradiated UOo - X-ray diffraction
techniques were used to study the effect of neutron irradiation
upon & U0, crystal lattice, Lattice constants were measured for
two segments of a single U0, crystal, one segment unirradiated and
the other exposed to 5,000 MWD/T at 400 C. They showed the
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irradiated U0, to have an expanded lattice with a spacing of

5.4723 R, compared with 5.4710 1 for the unirradiated UOp. The
extrapolation method was used with the X-ray spectrometer, rather
than the much lengthier photographic procedure. 1In spite of the
fact that the irradiated sample was reading 5 R/hr from the front
face of & special lead cell, and that the radiation-induced defects
in the crystal caused a marked decrease in diffraction intensity,
which had to be measured on top of a greatly inereased background
count, excellent results were obtained by averaging the results
from seven scans in the back-reflection region. The method appears
to be accurate to about + 0.0001 &.

Heating with Alternating Current - As a part of the efforts to
develop suitable frozen wall techniques, alternating current
heating studies were continued using four-liter carbon pots and
uranium-free XC1l-LiCl melts. Sinece earlier studies had demon-
strated the ability of AC heating to maintain a satisfactory melt,
recent efforts were devoted to means of initially melting the
high electrisal resistance solid salt.

Two methods have been used suecessfully to initiate meltings.

The first is to strike an are at the surface of the frozen melt
between a movable electrode and an electrode frozen in the solid
salt. A puddle of melt forms at the surface and then gradually
enlarges until it contacts the pot wall. At that time the AC
current is switched from the movable electrode to the pot wall.
Simul taneously a quartz shroud originally placed on the fixed
electrode is allowed to progress down through the melt continuously
increasing the path length for the current as the remaining frozen
salt melts. With this method and 1200 watts of power, approximately
15 minutes were required to melt ten pounds of salt.

A second method which does mot require a movable electrode is to
start with the salt damp enough to sustain an adegquate current
between the center electrode and pot wall. Sufficient moisture
is adsorbed by the hydroscopie salt by exposure to the air for
two or three days. This type of startup requires about 30
minutes with 1200 watts of power but subsequent drying of the
melt is a problem.

Salt Cycle Process Instrumentation - Development of instrumenta-
tion for control of the Salt Cycle Process included work on a
molten salt bath liquid level indicator and testing of the micro-
electrode voltage control and power supply.

o DECLASSIRED "
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The liquid level indicator, with a range of eleven inches, is
comprised of a quartz float buoying & rod whose elevation is
indicated by a Foxboro Dyhalog recorder, using s rotameter coil
as a position transducer.

Testing of the microelectrode voltage control and power supply
has shown that power transistor heat sinks are necessary for
realization c¢f the maximum current demand of five amperes. The
voltage control performs very satisfactorily, giving & maximum
error of 0.015 volts over the range from 0.05 to 10 volts with
an output current of two amperes. Testing of an operational
amplifier as & high impedance differentiasl voltage measuring
device tc determine cathode-to-reference electrode potential has
rot proved successful.

RADICACTIVE RESIDUE FIXATION

Synthetic Zeolites

Equilibrium constants (K,) and ion exchange capacities were deter-
mined experimentally in the systems strontium-sodium, cesium-
sodium, and cesium-potassium for the zeclites Linde LAXW, Linde 13X,
Linde AW-300, Linde AW-400, Linde AW-500, Zeolon and clinoptilolite.
Exchangeable cation fractiones in the equilibrium solution were
varied from 0.2 to 0.0000l. The "equilibrium constants" were not
constant at cation fractions in the equilibrium solutions of
greater than 0.0001 but were a function of the fraction of zeolite
loaded.

A method was devised to use the K, to predict a zeolite column
load for a given influent composition in the above systems. For
example, with an influent containing 0.002 N Sr** + 0.01 N Ka*
Linde 13X column capacity was 3.1 meq Sr**/g, while a capacity
of 3.3 meq Sr**/g was predicted from the K. curve. Linde LA
gave a column capacity of 3.4 meq Sr*t/g with the same influent
solution, while 3.3 meq Srt*/g was predicted.

Cesium-sodium K, curves predicted a column capacity of 0.75 meq
Cs*/g for clinoptilolite with an influent containing 0.01 N

Cs* + 1.0 N Na', while actual column capacity was 0.73 meq Cs*/g.
With 0.01 K Cs* + 0.5 N Na', clinoptilolite yielded a capacity of
1.01 meq Cs*/g, while 1.02 meq Cs*/g was predicted.
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Condensate Treatiment

Satisfactory removal of cesium, stroatium, zirconium and cerium
from Purex Tank Farm condensate waste has been accomplished with
various sulfonated polystyrene cation resins when the pH of the
feed has been adjusted to about 4. Work is continuing, however,

to improve ruthenium removal and to understand better the ruthenium
removal mechanism so that its removal can be predicted.

Clinoptilolite Beneficiation Studies

Petrographic examinatior of clinoptiiolite from Hector, California,
disclosed that the clinoptilolite crystals are uniformly in the
micron-size range, up to & maximum seen of about 10 microns long.
Impurities, consisting dominantly of ciay (montmorillonitic),
carbonate, unsltered glass, halite, biotite, feldspars, and magne-
tite, are up to a millimeter in diameter but are disseminated
throughout the rock. The lack of appreciable agglomeration of
impurities will probably preclude easy upgrading of clinoptilolite
by simple mechanical beneficiation procedures. Mechanical release
of impurities will require find grinding with consequently more
expensive separation technigies and reagglomeration of the clinop-
tilolite that would not be required if simpler crushing, grinding
and screening alone were sufficient. PFurther studies are underway
to relate laboratory-determined chemical characteristics of the
clinoptilolite to visible physical and mineralogical characteristics.

Blectrostatic Bubble Scrubber

The bubble scrubber which will be used in the A-Cell set-up was
assembled and tested, using the power supply which will be

employed in the cell. Testing was carried out both with the off-
gas from "cold" calciner runs and with a sub-micron smoke generated
by burning magnesium ribbon. Performance was very satisfactory
and equalled or exceeded design expectations. With calciner-
generated dust, the incremental decontamination factor across the
bubble scrubber was a hundred or greater (limit of the analytical
method). Using magnesium oxide, the decontamination factor was
measured as a function of applied voltage and gas flow rate. At
design flow rate (1.3 £t3/min) and no applied voltage, i.e., oper-
ating a8 & simple scrubber, the decontamination factor was only

2 to 3. As the applied voltage was increased to 20 KV, the DF
increased uniformly to a value of 235. Decreacsing the flow rate
increased the DF further, to a value of over 1000 (analytical
limit) at a flow rate of 0.33 ft3/min. D%st loadings in the exist-
ing gas were only 100 to 15 micrograms/rt at the two flow rates.

o Ay
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These values are in the "ultra pure"” range which is very difficult
to achieve by conventicnal methods.

Radiation Resistant Elastomer

Two samples of ethylene propyiene rubber (BFR) werg irradiated in
the cobalt source to an estimated dosage of 2 x 10¥ R and then
exsmined and the hardress; elongation, and tensile strength
measured and compared with unirradisted controls. One rubber in
particular was little affected and appears very promlsing,
particularly for applications wkere inertness to nitric acid and
higk texperature is important (the chemical characteristics of EPR
are rather similar to pclyvethylene).

BICLOGY AND MEDICINE - 06 PROGRAM

TERRESTRIAL ECOLCGY - EARTH SCIENCES

Hydrology and Geology

Significant differerces were noted in vertical ground water poten-
tisls measured in well 699-69-45 nortk of Gable Mountain. The
meximum potential, eix feet greater than the minimum, occurred
near the water table. Potential differerces in this well were
higher than those messured in the other two prcject wells which

are similarly equipped with piezometers. These measurements assist
in explainirg ancmslies in ground water contours evident in this
region. Farm wells which iterminate only slightly below the water
tablie have consistently shown higher ground water elevations than
well 699-69-45 previous to the insteallation of the piezometers.

Graphic transfer of the airborne magretcmeter data was completed.
Additional ground check pcints noted on the rectilinear chart were
added tc the flight line overlay to permit a more precise deter-
mivation of aircraft speed and ground positioan. The magnetic
values are now belng transferred to an enlarged flight line over-
lay in preparatior for constructing an equal anomaly contour map
which will be correlated with known buried basalt elevations,

ATMOSPHERIC RADIOACTIVITY AND FALLOUT

Cardbon-1l Dioxide in Reactor Stack Gas

A series of continuous samples of reactor stack gas taken over a
twc week pericd from the two K reactors has been analyzed for
Cl“02 content. They indicate & consistently higher release rate

R
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for KE over KW by a factor of about 3, which was expected on the
basis of the difference in pile gas composition. The KE release
rate was 0.068 curie per day and the KW release rate was 0.02k4

curie per day.
RADIOISOTOPES AS PARTICLES AND VOLATILES

Particle Deposition in Conduits

The experimental daia obtalned locally and date from the experiments
of S.K. Friedlander" are being reviewed to determine whether an
improved correlstion can be shown. Turbulent gas flow equations
will be applied with empirical terms derived tc account for particles
not following the motion of the gas. A FORTRAN prcgram is being
written to facilitate the calculations.

Columtia River Sediments

McNary Dam reservoir sediments were sampled at stations 600 yards,
2 miles, L miles, and 7 miles from the dam. Five equally spaced
samples were taken across the river at each station and analyzed
for Co-60 and Zn-65 content. Except for the station seven miles
upstream, the Co-60 and Zn-65 content of the sediments on the
Oregon side was greater than that on the Washington side by as
much as a factor of two. Further studies willl be needed to
determine why this difference occurs, but it is perhaps related
to the entrance of the Snake River at a point about 35 miles

upstream.

Manager

Chemical Research and Development
WH Reas:cf

1. Friedlander, S.K., H.F. Johnston, Ind. Eng. Chem., 49, 1151 (1951)

DECUASSIFIED

1236082



UNCLASSIFIED D-1 HW-74153

BIOLOGY OPERATION

A. ORGANIZATION AND PERSONNEL

Dr. Frank Mraz, an exchange scientist from the UT-AEC Agricultural
Research Project at Oak Ridge, Tennessee, completed a one-year assignment

in Biclogy on May 31.

Dr. Ahmet Noyan, an International Atomic Energy Agency Fellow from the
University of Ankara, Turkey, completed a one-year assignment with Bioclogy
on May 1h. He will study for six months in the Department of Physiology
at the University of California in Berkeley before returning to Turkey.

Dr. Jack Van't Hof, a Biological Scientist in the Plant Nutrition and
Mierobiology Sub-Section, terminated on June 1, 1962, tc accept employment
with Brookhaven National Laboratory.

Miss E. Jane Coleman, a Biolozical Scientist in Biological Analyses,
terminated on June 8, 1962,

Patricia L. Hackett and Beatrice J. McClanahan returned from educational
leaves of absence to join the Metabolism and Experimental Animal Farm
Operations, respectively, cn June 15,

Capt. John +. Cable, an Air Force Veterinarian, on tour of duty with the
Experimental Animal Farm, received orders to report to the University
of Rochester AEC Project, Rochester, New York, on June 8, 1962.

Mr. Ward Whicker, graduate student from Colorado State University, Fort
Collins, Colorado, was assigned on June 25 to the Radioecology Operation
as a part of an AEC grant and program to disseminate kncwledge and
techniques in radiobiology.

GENFRAL

The Symposium cn the Biology cf Transuranic Elements, which was largely
crganized an? arranged fcr by members cf the Metabclism Operation, was held
May 28-30. Some 70 visiting scientists including 10 from out of the country
(England, - France, West Germany, Canada) met with an aporoximately equal
number of lianford Lahcratcries! scientists. Thirty-five papers were read

and discussed, including 13 papers by Hanford Laberatcries! nevscnnel. These
‘Papers are now being edited for woublication as a svecial issue cof Health
Physics which is scheduled to appear in October. -

B. TECHNICAL ACTIVITIES
FISSIONABLE MATERIALS - 02 PROGRAM
Effect of Reactor Effluent on Aquatic Organisms

Monitoring of effluent from the 100-KE reactor with fingerling chinook
salmon was terminated on June 18, The results are summarized as follow:

UNCLASSIFIED
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Mortality and Growth of Chinooks Reared in
Various Concentrations of Effluent Waters

Treatment, Mortality Growth
¢ Effluent Dead Live Total % Dead | Mean Fork Mean Body
Length (mm) Weight (g)
] 18 552 570 3.2 62.9 2.68
3 18 552 570 3.2 62.7 2.57
5 48 522 570 8.l 60.2 2.26
7 106 L6l 570 18.6 57.8 1.99
190 2030 2280

The mortality data clearly show the toxic effect at the 5 and 7 per cent
concentration, but not 3 per cent. Statistical difference was found in the
average length due to treatment at the 0.0l level of significance. Growth
depression in length due tc effluent is inferred for the 7 per cent, but no
statistical difference in length was found between the O per cent, 3 per cent,
and S per cent treatment levels. Statistical analysis of the growth in body
weight has not been completed, but the average weight at end c¢f test also
indicates growth depression due to treatment.

Columnaris

The effect of growth temperatures on the virulence of C. columnaris
was investigated.

Chinook fingerlings held at 18.5 C were exposed to organisms which had been
cultured at 20, 25, and 30 C. Optimum virulence was fcund at 25 C, organisms
cultured at 20 and 30 C were considerably lower in virulence.

BIOLOGY AND MEDICINE - 06 PROGRAM
METABOLISM, TOXICITY, AND TRANSFER OF RADIOACTIVE MATERTIALS
Strontium

Three additional female swine, nine months of age, were started on the 125 uc
sr?0 per day level of feeding. This brings to 6 the number of animals started
as young adults on this level and should provide for ~18 F; and Fy generation
females to be held for lifetime feeding at this level. The smaller grcup of
animals was originally provided for at this level in anticipation of severe
effects in the offspring during early life. Since the F] generation animals are
showing only minimal effects at~18 months of age, it is apparent that this level
of feeding should be of considerable importance for observing late effects. 7
additional animals and their offspring should provide adequate numbers for
comparison of effects with the large numbers of animals at lower feeding leve:
(At the 125 pc Sr90 per day feeding level the estimated radiation dose rate to
123k 064 the skeleton is—~20 rads per day for animals 6 months of age and older.)
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Studies are in progress to attempt to demonstrate increased titers of
"erythropoietin" (a hormone found in plasma which stimulates erythropoiesis)

in animals whose bone marrow is being chronically irradiated due to ingestion

of Sr9°. Studies to date have been made utilizing starved rats which receive
injections of plasma from donor experimental swine. Degree of erythrocyte
production is based on incorporation of Fe59 into circulating red cells,

Starved rats are used because their normal erythrocyte producticn is quite low.
Preliminary studies suggest that the plasma of high level Sr?0 fed animals contains
larger amounts of "erythropoietin" than does plasma from low-level Sr%0 fed or
control swine, Additional studies are planned utilizing polycythemic mice which
have recently been reported to be a more sensitive test subject than the starved

rat,
Preliminary studies are in progress attemgging to demonstrate the presence of

a factor in plasma of thrombocytopenic Sr’V fed swine that will stimulate
production and/or release of platelets in test rats when injected parenterally.

Comparative Toxicity

Female miniature swine injected intravenously with Ra226 (6.4 pe/kg) 9 months
previously are continuing to show increased levels of blood urea nitrogen and
creatinine. Of six surviving animals, 5 injected when 1 year of age are showing
minimal changes while one injected when—~three years old is showing Ereatly
elevated levels. Two animals injected at the same time, but when~L% years

old, have succumbed with severe kidney lesions. On the basis of these few
animals, there is a strong sugges%%gn of a correlation of degree of kidney
damage with age at the time of Ra administration.

Milk

Plasma and milk concentrations of Ra226 were followed in female sheep following

a sing%g intravencus dose of Ra226 nitrate in a citrate buffer. Milk concentrations
of Ra increased rapidly and were approximately equal to those in plasma by

2 hours post-injection. By 11 hours post-injection, milk concentrations were

being maintained at 7 to 10 times those of plasma.

Plutonium

Three swine injected intradermally with 5 mc Pu238 1 and S pe Pu239, and
0.06 pc Np237 were sacrificed three months post-injectlon. Skin biopsies were
taken for radiocanalysis which have not yet been completed.

Todine

Thyroidal uptake of 1131 was determined in two groups of female Palouse swine
following a single oral dose of 50 pc to each pig. Both groups of swine

are nearly 5 years old, one group of 6 having received 5 wc I 131 daily for
the past ﬂ% years, the other group of 5 are their controls.

Thyroid 1131 yas determined by frequent monitoring, utilizing a two-probe
Na iodide scintillation detector. Correction for shielding of the thyroid oy
overlaying tissue was made,

UNCLASSIFTED
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Peak 1131 uptake in the control animals occurred 12 to 24 hours post-
administration while animals which had been fed 1131 chronically appeared
to have their highest thyroid 1131 uptake slightly earlier.

The peak thyroidal uptake for both groups was approximately 18 per cent of
the administered dose.

Although the animals have not been followed long enough to calculate an
accurate effective half-life, at one week post-administration it appears
that the effective half-life in the control animals is somewhat longer
than that of the animals chronically exposed to I131,

These animals will be sacrificed next month and tissues taken for histo-
pathological study and for tissue distribution of 1131 in the animals
receiving I131 daily. A correction factor for thyroid shielding by overlaying
tissue for these particular animals will be established. This factor will

be used to recalculate the data, producing more accurate results than those
obtained by using the correction factor based on the animal's weight

and previous monitoring experience.

Neptunium

Gastrointestinal abscrption in rats of the short-lived isotope Np239 was
found to be significantly lower than that previously measured for Np237,
The per cent absorbed was in the range 0.02 to 0.03 for both citrate and
nitrate solutions and for solutions of different valence states. This is

a factor cf approximately 10 lower than the minimum absorption measured for
Np237 and does not show the wide variation with chemical form observed
within~Np237. These differences are no doubt associated with the extreme
differences in mass of material administered--LOO picograms in the case of
Np239 and 15 milligrams in the case of Np237, This apparent effect of mass
on absorption is an interesting and perhaps highly significant phenomena
which will be further investigated when an additicnal supply of Np23
becomes available,

Rats were injected with 3 and 6 milligrams of Np237 nitrate to determine
effects of chemical toxicity. The animals were sacrificed three days after
injection for determination of liver fat, blood glucose, serum cholesterol,
and liver cholesterol. Preliminary results indicate an approximately

35 per cent reduction in blood glucose L8 hours after injection of 6
milligrams per kilogram of Np23 .

Inhalation Studies

Seven dogs were exposed to CelthQ aerosols to test the effectiveness of
several agents on increasing lung clearance of the radioactive particles.
The materials tested were DTPA (via intravenocus injection and via aerosol),
pyribenzamine + Quadrinal + atropine, and sulfathiazole + prostigmine.

UNCLASSIFIEL
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Rats were exposed to 1131 vapor to test the effectiveress of sig&ltaneous
exposure t¢ non-radiocactive iodine vapor on accumulation of I in thyroid,.
Results are not complete.

Radiation Protective Agents

Experiment was performed to compare the protective effect of Calmagite

and AET following 1000 r whole-body irradiation in rats. The superiority of
AET was indicated by the fact that all controls in Calmagite-treated rats
were dead by the 8th day while 3 ocut of 5 AET-treated rats survived for

at least 10 days. Following 80O r whole-body irradiation the Calmagite
protected all animals while half of the controls were dead by 20 days.

Some very interesting results were obtained from experiments performed in
attempts to modify the "secondary" disease syndrome which characterizes
lethally irradiated animals protected by inoculations of foreign bone marrow.
These experiments employed 2 genetically dissimilar hybrid strains, the LAF
and C31 mice. Within 1 day of birth LAF mice were given subcutaneous
transplants of spleen fragments from C31 mice. Six weeks after this implant
the LAF animals were sacrificed and their bone marrow injected into C31

mice which had received 950 r whcle-body X-ray. Seven out of the 8 animals
so treated continued to live two months after irradiation., Contro: C3i
animals given 950 r whole-body X~-ray died within é days. Of eight C31
animals receiving 950 r X-ray plus LAF marrow from animals not treated at

one day with the spleen implants, seven died between two and six weeks
post-radiation, with the secondary disease syndrome. The reverse experiment,
in which 3 LAF animals given C31 spleen implants at birth were irradiated with
950 r six weeks later and treated with C31 bone marrow. resulted in all
animals dying with secondary disease syndrome within two to four weeks after
irradiation, These results suggest that the foreign bone marrow "sensitivity"
responsible for the secondary disease carn be eiiminated by a treatment of
the doncr animals soon after birth but that this treatment is ineffective
when the treated animals are the recipients. Similar experiments involving
the course-transplantation of rat and mouse tissues have not as yet been
successful in eliminating the secondary disease syndrome,

Cellular Bio%ggz

The influence of X-radiation on cichlid egg survival was studied. Dcses as
low as 50 r can delay hatching. Increased doses of 100 and 250 r delayed
hatching further and eggs receiving more than S0C r did not hatch. The
lethal dose for eggs lies between 250 and 500 r, while the lethal dose

for X-irradiated cichlids is 1000 to 5000 r.

Cichlid eggs were exposed to O, 10, 20 and 30 per cent DpO. No differences
were found at O and 10 per cent levels of Dp0, however, the higher levels
delayed hatching. At the 20 per cent level, the cichlids which hatched
did not feed and a 7 per cent survival was noted after 17 days. At the
highest level, half of the group did not hatch and no survivors were found
after 10 days.

UNCLASSIFIED
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Chloramphenicol and X-ray effects on sporulation of B. cereus were compared.

In both instances sporulation was carried out under endotvophic conditions

using 5-hour lag phase cultures. Neither 70 kr of X-raysncr 2 ug chloramphenicol/
ml had any noticeable effect on sporulation compared to controls.

The influence of growth temperature on radiation sensitivity is being studied
using a facultative thermophilic bacterium. Thus far only cultures grown at
55 C have been studied. Preliminary data indicate a multihit X-ray survival
curve is characteristic of cells grown at this temperature.

The effect of irradiating under Op and Np was re-examined using a different
method of gassing the cell suspensions. Phosphate leakage from control cells
was the same with either gas. With irradiated cells (120 kr) leakage of
phosphate was 2.5 times greater under N, than when O, was used. Potassium
leakage from control and irradiated cells was greater (about 2 x's) in No than
in 02o Thus, with phosphate a reverse oxygen effect is obtained whereas with
potassium no oxygen effect was noted since the relative differences in observed
potassium leakage rates were the same under both atmospheres.

Studies on uptake of non-metabolized sugar (1-sorbose) by yeast have been
initiated. These studies are preliminary to studving radiation effects on
permeability of larger molecules than potassium and phosphate, It has been
found that S.C., 17-7-1 takes up sorbose by a diffusion process.

Plant Studies

Beans from long-term plots which had been fertilized with potaasium werf
harvested. Data are preliminary, however, no effect of potassium on Cs 37
uptake was observed. Uptake of Csl37 which was mixed with soil is greater
than the uptake from surface contaminated plots,

Short term experiments have demonstrated chloramphenicol inhibits ion
accumulation by barley plants. The duration of the inhibitory effect was
examined in ycung pea plants, The accumulation of Rb was reduced 2, hours
and 48 hours after exposure to chloramphenicol. Five days post-exposure the
inhibitory effect of chloramphenicol had diminished. Comparison of low-salt
and high-salt plants indicate chloramphenicol inhibits or partially blocks
the metabolically mediated component of ion accumulation,

Population Dynamics

Fifteen hundred juvenile sea gulls were banded from an island colony near
Ringold as a part of the continuing study of dispersal of organisms utilizing
the Columbia River.

W (Comli [

Manager
BICLOGY OPERATION
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Ce

D.

Lectures
a. Papers Presented at Society Meetings and Symposiums

J. J. Davis. Effects of énvironmental factors upon_accumlation of world-
wide fallout in natural populations. 29th Annual Meeting, Western Branch,
American Public Health Association, Portland, Oregon. June 6, 1962,

H. W, Casey, R. 0. McClellan, W. J. Clarke, and L. K. Bustad.
Acute toxicity of neptunium?37 and its relationship to
liver function. Health Physics Society Meeting, Chicago,

June 11, 1962 (presented by J. W. Cable).

J. W. Cable, V. G, Horstman, W. J. Clarke, and L. K. Bustad.
Effects of intradermal injections of plutonium in swine.

Health Physics Society Meeting, Chicago, June 11, 1962.

J. E. Ballou. Neptunium in the rat. Health Physics Society
Meeting, Chicago, June 11, 1962,

W. J. Bair, J. P. Herring, and L. A. George, Jr. Retention,
translocation, and excretion of inhaled plutonium. Health
Physics Society Meeting, Chicago, June 11, 1962.

N. L. Dockum. Autoradiographic localization of Zn%5, Microscopy
Symposium, McCrone Research Institute, Chicago, June 11, 1962.

b. Off-Site and Local Seminars
None
c. Seminars (Biology)
None
d. Miscellaneous
L. K. Bustad. Atomic energy and agriculture - today and tomorrow.
Richland Kiwanis, June 20, 1962.
L. K. Bustad., Atomic energy and agriculture ~ today and tamorrow.
State Vocational Agriculture Instructors - Annual Meeting,
Port Angeles, Wash. June 13, 1962.
Publications
a. Documents (HW)
None
b. Open Literature

Bair, W. J., and D. H. Willard. 1962. Plutonium inhalation studies.,
IV, Mortality in dogs after inhalation of Pu23902. Radiation Research
16’ 811-8210
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OPERATIONS RESEARCH AND SYNTHESIS OPERATION
MONTHLY REPORT - JUNE, 1962

ORGANIZATION AND PERSONNEL

R. L. Buschbom returned from educational leave for the summer on June 4,
1962.

OPERATIONS RESEARCH ACTIVITIES

Two research areas are being investigated: (1) the econamics of HAPO and
the Tri-City Area, and (2) the economics of plutonium recycling in power
system reactors. The latter is in conjunction with the fuel cycle anslysis

program of the Programming Operation.

STATISTICAL AND MATHEMATICAL ACTIVITIES FOR OTHER HAPO COMPONENTS

Fuels Preparation Department

A formal document was issued presenting the results of an analysis, per-
formed on Quality Certification data, which relates dimensional instability
of fuel elements to reactor variables. A discussion of future program goals
is included in the report, which was coauthored with FPD persomnel.

A revision was made to the MERCY program to include estimstion of an addi-
tional component of variation in the situation in vhich measurements are made
on items assigned "standard" values which may be in error. This additional
camponent is the bias between the average for the instruments and the assigned
value.

During June, several sets of measurement data were submitted to MERCY. These
included data from the UE-1, the UT-2, and the UT-4 nondestructive tester
stations. Consulting assistance was provided in interpreting the program
output.

Uncharged fuel elements from a multiple-failure lot have been made avail-
able to FPD personnel for extensive testing to determine if measuzable
characteristics can differentiate the difference in performance. Samples
from 8 other lots, 4 ingot and 4 dingot, are included in this testing
program to function as controls. Assistance is being given in the analysis
of the resulting datsa.

(] s
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Analyses of data from production test IP-310, designed to determine the
effectiveness of the UT-2 tester in sorting out dimensiopally unstable fuel

elements, continue.

In re-measuring fuel elements in 100 percent inspection, estimates of tester
efficiency and product quality can be found by observing the frequencles
with which the cores are accepted on neither, one, or both of the measure-
ments. Estimates of these quantitites were found for a given set of data.
It was necessary to assume that the tester made only one type error, that
of accepting defective pieces. This tends to err on the conservative side.

Some data were examined to investigate the effects of sleeve diameter on
the control of finished outer diameters in the canning of normal alsi-
product fuels.

An analysis is being made of some pilot plant data in which duplex bath
silicon concentration, lead preheat time, and lead temperature were the
independent variables. Several dependent variables descriptive of bonding
layer quality are under study, one prime purpose of the test being to deter-
mine those variables which best depict quality differences.

Reactivity data (dib values) from several lots of enriched fuel elements
were analyzed to see if the method of Pabrication ("wet" blending vs. "dry"
blending) significantly affects reactivity.

Extensive analyses were made of data fram thermocouples embedded in fuel
cores being preheated in the hot die sizing process. The generalized IEM
routine developed for use in analyzing these data permits estimation of the
average, linear, and quadratic longitudinal temperature gradients, as well
as the axial effects. Estimates can also be made of the measurement variance
and other effects of interest. Further work is being done to indicate where
thermocouples should be placed in future studies to obtain the most informa-
tion. ZEffects of core preparation and furnace set temperature on time to
reach a given temperature were also estimated.

A simple means was derived for estimating net volume change of an irradiated
fuel element based on delta OD's, delta ID's, and length changes plus nominal
fuel dimensions. Knowing the measurement error associated with the input
data, the uncertainty of a calculated delta volume was camputed. This
indicated how large & volume change must be to be considered "real'.

Analyses are being made of "as received" and "vector 1" warp data for KPR

fuels in order to determine if samples of as received warp can be used as
a process control tool indicative of when the process should be stopped for

o) ECLASSIFD
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Irradiation Processing Department

Considerable editing of source data was required to correct the imput for
issuance of accurate exemplary outage reports for IPD reactor control
personnel. A small error still exists in the source data file due primarily
to erroneous time recordings. The exemplary reports requested by various
personnel during meetings held in May have been issued to appropriate
personnel. A redefinition of reactor outage cause classification and the
corresponding total outage period data for each reactor beginning Jamuary,
1962, has been completed by the Production Operation. The collection of
outage data for preceding periods will continue to the point where each

of the reactor systems was modified from a preceding operational standard.

It will then be possible to delineate the outage causes in a more meaningful
manner and determine a realistic pattern of ocutage occurrence identified by
the proper causes. As an additiopal activity in the IPD Operations Simulation,
the initial programming required to determine craft-set requirements for out-
age recovery 1s now in process.

As requested, an analysis wvas madke to determine the feasibility of measuring
partial charges of Quality Certification fuel elements. The analysis
developed a formula showing the fraction of a charge to be measured which
results in minimum varience for the average result of a group of material,
based on & knowledge of within and between tube variation. It was assumed
that there is no lack of material to be measured, but that time restrictions

do not permit measurement of all pieces.

Quality Certification data are being processed by reactor to investigate
more fully the warp and hot spot relationship. Of special interest is a
camparison of reactors. This has potential significance fram both a fuel
performance and tube corrosion standpoint.

Data were analyzed fram an experiment designed to separate process error
fram measurement error in determining reactor orifice constants. This
experiment was motivated by an analysis performed in early 1961 in which

it was suspected that the measurement error was understated due to the
method by which it was estimated. Although these experimental date
confirmed this, there was no change in the estimate of the variation
between orifices, as had been anticipated. The data are used in establish-
ing safety factor requirements for front header pressures to prevent cavita-
tion.

Work continued on the problem of estimating the probability of detecting
defects in welded primary piping for the NPR project.

A document entitled "Studies in Reliability I: The Algebra of Four-State

Safety Devices" has been submitted for rough draft typing. It is planned
to issue this as a research and develcpment report.
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Chemical Processing Department

A review was made of data giving the Pu-240 content of fabricated parts
as measured by neutron count on a 100 percent basis, and by mass specto-
graph on & sample basis. Estimates were made of precisions and relative
biases of the two methods, and recommendations were given for routinely
determining true content of fabricated parts.

Data have been received from the Interstate Commerce Commission giving
information on individual train accidents for 1959-61. A study is being
made examining the relationships between certain accident variables. The
results will be used in helping to establish risks associated with trans-
porting radiocactive materials by rail.

An EDPM program has been written and placed in service which converts the
design gauge data of manufactured parts from the standard coordinate system
to one vhich is more time saving and convenient for local gauging.

A letter has been sent to interested personnel containing an enalysis of
medical treatment injury rates.

Relations Operation

Work is proceeding in connection with the forthcoming attitude survey.
Methods of analysis were developed and submitted for programming after
being approved by other members of the survey task force. The methods
are similar in concept, but differ in detail, from those used in the 1957
survey.

STATISTICAL AND MATHEMATICAL ACTIVITIES WITHIN HLO

2000 Program

Pulse Column Facility

Statistical analysis was continued of several time series of mid-column
aqueous uranium concentration data to estimate the random variability of
uranium concentration at a fixed point in the column during equilibrium
operation. The variate difference method has been used successfully to
remove the time effect from the series. The next step in the analysis is
the estimation of the spectral density function from the trend corrected
differences. Several standard techniques are currently under consideration
for this spectral estimation. It is hoped that the stability of the column
can be defined in terms of this spectral demsity. Of particular interest
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is whether the loss of stability prior to flooding can be seen quantita-
tively as a shift of the spectral density.

Fuel Element Swelling Model

The empirical model formulated by Fuels Development Operation was fitted
to fuel element swelling data usipng the NELLY least squares program.
Evaluation of the fit showed that the model neglects a burnup-temperature
interaction which restricts the effect of burnup on swelling for temper-
atures below a critical point. Appropriate changes 1n the mathematical
form of the model were made, and the data are currently being reanalyzed
with the Mark II version of the model.

General

Work continues to modify and compliment the EDPM program which calculates the
longevity and sensitivity of a proposed neutron flux monitor as a function of
its isotopic constituents.

Analysis and programming are continuing on a problem of determining the
steady-state nonviscous flow pattern of a fluid in & cylindrical tank which
has been equipped with an axially-located circulating device. Preliminary
computer runs have indicated remarkable agreement between theoretical pre-
dictions and actual measurements taken fram a small model.

3000 Program

The prototype § - Wlathe control components developed by the Manufacturing
Services Laboratories have arrived on plant and are being assembled on the
experimental Gorton lathe. A special magnetic tape has been prepared to
test these controls for fidelity, accuracy, acceleration and deceleration
characteristics, and response to auxilliary commands. Programming is well
under way to generate a magnetic tape suitable for milling an actual speci-
men of a desired manufactured part.

A series of meetings were held to discuss the feasibility of designing metal
blanks which can be shear-spun on & Floturn machine into certain pre-selected
shepes. Several designs have been submitted which in theory should produce
desirable metal characteristics in the final product.

4000 Program

Plutonium Fuels Research

The experiment to measure the within-day and between-day experimental errors in
the Azure C method was completed, the data analyzed and the results reported
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to0 the customer. As & test to determine the precision with which trace boron

content in a nest of four fuel samples can be estimated using the Azure C method,

an experiment was designed using sections of the extruded rod immediately adjacent

to the four fuel samples. The analysis of the experimental data indicated a time
dissolution effect and gave same suggestion of a heterogeneous boron content in

the direction of extrusion. An incomplete block design is being used in another exper
ment to average out the dissolution effect and provide a better estimate of the

rod boron content heterogeneity. Also, in this experiment, the slurry and butt

scrap material following the rod fabrication will also be analyzed to obtain a
material balance check.

PRTR Process Tubes

Several discussions were held concerning the interpretation of PRTR process tube
scratch datsa.

5000 Program

Actinide Element Research

The final version of & program to index cubic crystals was completely debugged,
turned over to the customer, and is functioning routinely. A report on its
theory and application is being prepared.

A FORTRAN program was written to extrapolate to 90 percent the value of the
lattice constant of & cubic crystal. A report is in preparation describing
the application. Work continues on the problem of indexing hexsgonal crystals.
A feasibility study is under way to determine whether or not an attempt should
be made to index orthorhombic crystals.

Computation and Statistical Analysis

Work continued on the activation analysis blank study. Further correlations -
were run to establish the limits and interdependencies among separate blank
constituents. A rule of thumb is sought for the routine interpretation of
blank data to determine whether or not the activation analysis process is in
control. Several programs were written to provide special reports for the
existing Mark I IRA file. A discrepancy in the mathematical tables previously
calculated in connection with the report, "Fixed Time Estimation of Counting
Rates with Background Corrections", was corrected and several debug tables
calculated.

Debugging of the GEM FORTRAN language program for the quantitative resolution
of & time dependent gamma pulse height spectrum was completed. Two additional
input routines and associated output routines for GEM were written. These
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routines are more general and more flexible than the previous ones used
with the SPEC program. A test case of duplicate mixtures of known camposi-
tion prepared by Chemical Research and counted on a gamma energy analyzer
were run using GEM. The results of the estimation were in agreement with
the known composition.

Two programs, the active file updating program and the punch tape edit
program, of the IRA Mark II data file system ere now about 30 percent coded.
Routine meetings are being held with EDPO personnel for further definition
of the IRA Mark II file as needed. The definition of type and form of data
to be stored in the file will be completed in July.

6000 Program

Biology

A program to estimate parameters for a multicompartment model is nearing
completion. It will be used first for a Sr-90 retention study on fish.

Work was begun on a curve fitting problem involving liver damage in sheep.

A rebuttal to referee criticlsm on a paper deamling with Ca-13T7 content in
milk was written and returned with the paper for resubmission for publica-
tion.

Further analysis was done on data concerning Ca and Sr-90 in pigs.
Environmmental Studies and Evaluation

Statistical analysis of data was initiated to investigate the relationship
of certain factors to the uptake of P-32 in Whitefish. The factors under
consideration are temperature of the river water, concentration of P-32 in
the river water, and the rate of flow of the river water.

Other

Instrumentation

Several discussions were held concerning the modification of the FORTRAN
language GRA program to include the listing of 95 percent confidence
intervals on the isotope disintegration rate estimates. It was ascertained

that a minor revision in the storing of background information and the
addition of minor calculation loops will accamplish this revision.
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Personnel Monitoring

The present program for neutron measurement using NTA film was reviewed.

An experiment was designed to determine whether or not & linear relationship
exists between the number of neutron tracks counted and the dose level to which
the film is exposed. The experiment was also designed to investigate the
effect of different observers and the effect of shielding on the number of
neutron tracks counted.

A statistical analysis on data from a study being conducted to evaluate the
present pencil program was performed. The analysis determined the precision with
which a pencil can be read at different dose levels.

The high sensitivity of detection of Pu in urine samples has led to considering
the use.of the procedure in which pooled samples are used, with individual
samples taken only in the event of a positive result. Data are presently being

examined to determine the frequency of positive results. These will be used
in determining optimum group sizes using existing results.

General

An analysis was made camparing UO3 anaslyses for Hanford and Paducah. The data
consisted of mass spectrometer measurements performed on the same samples.

As requested, a critique was made of an expository article dealing with the
estimation of measurement variances between laboratories, operators, days,

and runs. The analysis was questioned primarily on the ground that "days"

vas treated as crossed, rather than nested. Other criticisms were made.

QWA

Marager
Operations Research and Synthesis

CA Benpett:dgl
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REACTOR DEVELOPMENT - Ok PROGRAM

PLUTONIUM RECYCLE PROGRAM

Code Development

1. Reactor Dimensiocnality

The two-group diffusion code for linkage with MELEAGER has been debugged and tested
with several test problems. The linkage with MELEAGER is being debugged. The

code will allow analysis of variously loaded zones in reactors with MELEAGER on

an interim basis until more rigorous codes are completed.

The standard three-region test problem supplied with the code F-3 and tested in
the HEFN code was the most rigorous test completed to date. The calculated
reactivity and power were within 0.0l percent, flux 0.05 percent, and spectral
index, r, 0.03 percent of values computed by the other codes. Two-region cases
with various numbers of mesh points in slab and cylindrical geometry agreed with
each other to 0.001 percent.

2. Mnimizer

A large number of cases with slightly differing initial enrichments were computed
in order to test the MINIMIZER code. It was found that the curve of fuel cost as
a function of initial enrichment (all other parameters held constant) was somewhat
Jagged (.01 to .00l mills/kwhe in height). The accounting formula in QUICK
specifies in accordance with AEC regulation that the fuel rental charges are paid
each six months throughout the fuel's in-reactor lifetime. Consequently, there
will be a discontinuity in the economic interest portion of the total fuel cost
when the in-reactor time is an exact multiple of six monthe, An in-reactor time
that is not a multiple of six months will allow the final rental payment to be
delayed until the end of the period and, as the QUICK code considers that this
money is invested at an interest rate greater than the AEC use charge rate, the
operation receives & credit during the balance of the period. The credit will

be the greatest when the in-reactor time is Jjust slightly greater than a multiple
of six months and will diminish to a minimm when the shutdown time coincides with
& payment time.

3. Incremental Costs for Handling Plutonium

The FEFJ code has been applied to compute the additional costs of zirconium
Jacketing plutonium enriched UO, fuel over that of comparable uranium enriched
fuel in production sized fuel plants described by H. Hanthorn. Analysis of the
factors constituting jacketing costs shows that most of the cost is for zirconium
and nonplutonium containing steps, and the incremental charges for plutonium
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enriched fuel are calculated to be less than $5 per pound of uranium contained
(lov exposure plutonium case). Continuing the study further, to simulate high
exposure plutoniwmm, the costs of the steps involving plutonium (labor, equipment,
rejects, and associated rework) have been multiplied by factors of 2, L, and 8
over the original design figures. The incremental charges for the factor of

8 are less than $20 per pound uranium contained. A $10 per pound uranium incre-
ment reduces plutonium values about $1 to $2 per gram of fiseile plutonium for
plutonium enrichment levels in U-238 of 2 to 1 percent.

4. Plutonium and U-233 Values Computed with MELEAGER CHAIN

No more adjustments are anticipated to the MELEAGER CHAIN code, and runs have
been started to complete the plutonium and U-233 values analysis with this code
using the post=July 1, 1962, uranium price schedule. A reasonably complete
study is anticipated involving the reactor concepts simulated in HW-T2217,

"Fuel Cycle Analysis for Successive Plutonium Recycle." Plutonium recyecle in
U-238 and U-233 recycle in thorium will be examined for batch and graded fuel
cycles. - By appropriate replicate experiment design, the effect of variations in
interest rates, incremental fuel processing costs, and uranium price schedules
will be studied. In addition, plutonium recycle limited to natural uranium feed
will be examined. The computations are about 20 percent complete at this time.

5. Correction to Programming - Monthly Report, May 1962, EW-T3905 F

Due to a typographical error on page F-3 under the caption Computed Spectral
Index, Modified MELEAGER, fifth column of figures, the amount "0.103" should
be changed to "1.03."

The related figures in last month's report were part of a comparison of MELEAGER
ageinst a special version of the General Atomics SPECTRUM V code. Ry adjusting
the plutonium isotopic chains self-shielding factors in MELEAGER, it was shown
that the MELEAGER code could be made to "track” the mare rigorous spectrum code
80 as reasonably to represent plutonium burn-out in reactor eircumstances far
beyond those possible by use of the classital flux and croses section model:
originally formulated by Westcott and used in MELEAGER. The self-shielding
factors used in MELEAGER have been adjusted so the plutonium isotopes have
pessimistic characteristics relative to corresponding values from SPECTRUM V
which represents only a-homogeneous reactor gystem and furthermore which accounts
only for plutonium resommnces up to 4.2 electron volts. (This includes the major
resonances in the plutonium chain.) The current MELEAGER code is severely
pessimistic with respect to plutonium isotopes in heterogeneous reactors for
spectral indexes greater than 0.5 and is quite pessimistic from 0.3 to 0.5.

Most of the plutonium recycle fueling systems involving uniform enrichment of
U-238 being studied have spectral indexes less than 0.3. Other codes are being
applied for circumstances beyond this. The speed with which MELEAGER computations
can be made with the modified Westcott system has allowed rapid survey of the
many possible fueling schemes of interest. As the more productive systems are
identified they can be appropriately analyzed with more rigorous models.
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Investigation of Key Factors in Plutonium Value Calculations

This work is an extension of the Error Analysis portion of HW-T221T in which

O and 7 of plutonium were varied in order to evaluate their impact on the
calculated plutomium value. The results published in HW-T221T suggested to scme
readers that plutonium value could be correlated with the hybrid parameter

o (7 - 1) for plutonium. The present study was initiated to test this
contention by varying both g and » simultaneously through a wide range of values.

Preliminary results show that the ratio of the calculated value to the standard
value plotted as & function of the ratio

a (1 -1)
oo{M¢o=1)

(vhere the subscript zero indicates the standard case) cannot be represented by
a single curve. Calculations have been made on three reactor types and similar
results have been obtained for each. '

Uranium Price Schedule Calculations

Values of the optimum tails camposition in the diffusion cascade were calculated
as a function of the ratio of feed cost to separative duty cost at the request
of the AEC. These date were obtained by programming an iterative solution of the

equation:
Ce/Cq = V(Xg)-V(X,) - (Xg=X,) V'(X,)

where:
Ce = cost of feed material, $/kg uranium

C. = cost of separative duty, $/kg uranium
Xy = feed composition, wt fraction
X, = optimum talls composition, wt fraction.

V(X) represents the "value" function derived by Cohen* while V' (X) is its
derivative. Values of the optimum tails composition were obtained for.cffcs
values fram O to 5.0 in 0.1 increments considering natural uranium as the feed

material.

A similar celculation was made to obtain the optimum tails composition in the
AEC price schedule effective July 1, 1962. The parameters in this schedule are
Ce = $23.50 and Cg = $30 which give an optimm tails composition of 0.002531
wt fraction.

* Cohen, K., The Theory of Isotope Separation, NNES-III-18, McGraw-Eill,
Rew York, 1951.
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Phoenix Fuels

1. Plutonium Isotopic Content

Plutonium fuels of widely varying composition have beer studied under varied
conditions of geometry and spectrum for conditions ylelding Phoenix action. By
drawing on previous results, it is possible to eliminate as contenders reactors
having well-moderated spectrums for Phoenix fuel burners i1f the plutonium
campositions contain less than 40 percent Pu-240. Few reactors produce plutonium
having Pu-240 in greater percentage than this. Consequently, the computer was
allowed to adjust the moderating ratio in order to produce initially a medium-
hard or a hard spectrum. (Medium-hard is here defined to be r = 0.3 and hard is
defined to be r = 0.5, where r is the eplthermal index ratio of Westcott notation.)
Cases of low self-shielding (achieved by increasing the fuel surface-to-volume
ratio which permits more relative neutron absorption in Pu-240) have been included.

It appears that Phoexnix actior can be achieved with many plutonium fuel composi-
tions if the fuel is comprised of greater than 20 percent Pu~240. With increased
Pu-240 concentration, the surface-to-volume ratio of the fuel element can be
smaller. With low Pu-240 concerntrations, the surface-to-volume ratio of the fuel
element should be large enough that self-shielding of the Pu-240 resonance is
decreased. (There are basic limitations of how effective increasing the
surface-to-volume ratio can be.)

If the ratio of Pu-241/Pu-240 is too large, there is insufficient fertility for

the system and Phoenix action will not result. Although Pu-2kl has desirable
nuclear characteristics, it cannot be substituted for an equal amount of Pu-239

in a plutonium fuel if Phoenix action witk a nearly constant reasctivity is desired.
The higher eta of Pu-24l tends to raise the reactivity, while the production of
some Pu-240 from Pu-239 appears to reduce reactivity appropriately as well as to
supply Pu-24l which maintains the fissile inventory. Plutonium fuels with high
(Pu-241/Pu-239 + Pu-240) ratios may require added fertility and thereby benefit
from the use of small amounts of U=-238 or thorium.

2. Four-Integer Identification System

A four-integer identification system has been adopted for identifying the
individual cases of the Phoenix study for Phoenix experiments. The first two
digits denote the camposition as defined in Table I. The first ten compositions
shown in Teble I were selected so as to indicate the role of Pu-240 which was
held constant at three levels., The other compositions are representative of
prior studies as well as of plutonium from certain specific reactors.
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TABLE I

PLUTONIUM ISOTOFE COMPOSITIONS FOR. PHOENIX FUEL STUDIES

Case No.
First and Second _ Atom Percent
Identification Pu-239 Pu-240 Pu-241 Pu-242
Digits
0l 100 0 0 o)
o2 90 10 0 0
03 80 10 10 0
ol T0 10 20 0
05 T0 30 0 0
06 50 30 20 0
oT 40 30 30 0
08 50 50 0 0
09 40 50 10 0
10 30 50 20 0
11 T0 5 20 5.0
12 ko 30 20 10.0
13 : 30 20 20.0
L 58 25 10 6.0
15 37 45 15 3.0
16 52 28 1k 6.0
17 62 20 15 3.0
18 85 15 0.0 0.0
19 ks 4o 10 5.0

The third and fourth digits of the identification system denote the r and SCA
as shown in Table II. SCA is the term in MELEAGER that reflects the surface-to-
volume ratio. The larger SCA, the less the resonances are shielded. Increasing
SCA increases the effective Pu-240 cross section which is usually of benefit to
Phoenix fuels.
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TABLE II
SCA AND INITIAL r VALUES FOR PHOENIX CASES

Case No.

Third and Fourth
Identification

Digits -z Sca

30 0.3 0.5

31 0.3 1.0

32 0.3 2.0

35 0.3 5.0

50 0.5 0.5

51 0.5 1.0

52 0.5 2.0

55 0.5 5.0

Some cautlion must be used in interpreting the cases where SCA is large. In
same of the cases studied SCA was numericelly greater than SDPV. These cases
probably do not have physical meaning since values of SCA are likely restricted

by the equation of the followling type:

SCA = 2 +
s Seff + SDPV

2 = Macroscopic thermal neutron scattering cross section of the fuel.
B

Sepe = Effective fuel surface.
V = Fuel volume.

g

SDPV

Logarithmic energy decrement.

Slowing down power per unit volume.

So far, fuel compositions where Phoenix action occurred with SCA < 5.0, which may
not be real, also show Phoenlx action with SCA's of about 2.0, which can be
physeically achlieved. In most cases Phoenix fuel action occurred best with SCA
velues greater than one (large surface-to-volume ratios).
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3. Burn-Up Achieved in a Representative Phoenix Fuel

In System 0951, the Pu-24l reached a concentration of twice the initial value
about midway through burn-up. The final Pu-2kl concentration was about equal
to the initial concentration. Ninety-six percent of the Pu-239 and T5 percent
of the Pu-240 were destroyed.

Kinitiel = 1.10

Kpax = 1.16

Keynal = 1.045

Of en original one gram of fuel (fissile + fertile) approximately 0.75 gram was
destroyed. The exposure was 581,444 MWD/T or 0.641 MWD/cc.

4, Specific Power of Phoenix Fuels

After examining the results of operating at several specific powers, it appears
that studying two specific power levels, 110 and 1100 watts/cc of fuel, will
embrace the extremes. Approximately 60 percent more fuel gave Phoenix action at
the higher specific power due to minimization of the effect of Am-241 from the
decay of Pu-24l (13-year half life).

5. Economice of Phoenix Fuels

Fuel cost for several Phoenix fuel systems have been determined with the QUICK
economics code. The physics of these systems were calculasted prior to intro-
duction of the four digit identification system and before standardization of
specific power. The fuel cycle cost is principally a function of the interest
rate, FEFJ cost, separations cost, plutonium price, and thermal/electrical
converslion efficlency. Representative fuel costs for selected combinations of
these parameters are reported in Table III. In all cases, the economic interest
is 12.5 percent and the plutonium price is taken as $11.64 per gram (fissile).
The AEC use charge on fuel was varied as indicated. The thermal-to-electrical
conversion efficlency 1s assumed to be 33 percent in all instances. For
camparison purposes an FEFJ of $2.44/cc would correspond to $115/1b for UOp at
density of 9.25 g/cc; $0.61/ce would correspond to about $29/1b. (The correspond-
ing physics parameters are given in Table IV.) '
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TABLE III
FUEL COSTS FOR PHOENIX FUELS

AEC
Use
Table IV Specific Power¥ Charge FEFJ Separations Fuel Cost
Case No. MW/T W/ee % $/cc Cost, $/cc Mills/kwhe
23 1500 3300 k.75 0.61 0.20 0.963
23 1500 3300 12.5 1.22 0.20 1.140
23 1500 3300 12.5 2.44 0.20 1.262
22 450 1000 k.75 0.61 0.20 1.135
22 450 1000 12.5 1.22 0.20 1.492
22 k50 1000 12.5 2.44 0.20 1.651

* Note that the impact of specific power on fuel costs is large.

6. Tailored Phoenix Fuels

Preliminary computations indicate that Phoenix fuel action need not be limited
to Pu-240 as the primary fertile source. The over-all performance of a Phoenix
fuel has been essentially duplicated starting with equal amounts of U=-235 and
U-238 physically arranged so that the U-238 absorption resonances are unshielded
while the U-235 absorptions are heavily shielded. This is achieved by placing
the U=238 in rings (0.002-inch thick) interspersed with moderator which surrounds
the U=235 which may be concentrated in a thin rod. The quantity of moderator is
so adjusted that & classical U-238 resonance escape probability of approximately
0.5 15 achieved. This provides nearly as many neutron absorptions in U-238 as
in U-235; i.e., a conversion ratic of approximetely 0.8. Thus, the ratio of
figsile~to-fertile fuel is sufficiently constant with exposure to provide a

uni form reactivity for an extended period as in "Phoenix" fuels.

In the same vein, it is currently belleved that the wse of plutonium that contains
some Pu-240 -- but an insufficient amount for Phoenix fuel action in its own
right (for example, weapons grade plutonium) -- can use only enough U-238 to hold
the initial reactivity down until enough Pu-240 is formed to supply the classical
"Phoenix" fuel. For this application, the U-238 and moderator geometry will be
less critical than it would be with U-235. These calculations are based upon
experimentally determined resonance absorption self-shielding data, published by
Hellstrand of Sweden.
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Computations with more elaborate models are now being made under the direction
of the HLO Theoretical Physics group to firm up the application of U-238 as
described, and to investigate the possibllity of using thorium in the same
fashion. By inspection of the cross section data, it appears that U-233 has
substantially more resonance absorption than U-235, which may camplicate its

application with U-238 ar thorium.

The application of fuels of the foregoing types ie broad since their physical
make-up can be matrixes of a durable parent metal with uranium and thorium as
relatively fine particles and the fuel geametry can be a variety of shapes. These
characteristics should be especially attractive for portable power systems. If
completely successful, the fuel costs with these fuels may be low enough for
central station power plants because essentially 50 percent of the heat can be
generated by fissioning tails uranium. ,

@i-Product Isotopes

In view of the announced prices for the Am-241 and Np-237 isotopes ($1500 and
$500 per gram, respectively) preliminary consideration was given to the values

of these and the related isotope in spent power reactor fuels, specifically U-236.
The anticipated concentrations of U-236 in such fuels encourage consideration

for thelr use as enriching agents in production reactor fuels fram which the
valuable Np=-237 may be eventually recovered. Furthermore, 1t appears that a
significant value or credit maey be assumed for U-236 utilized in this way.
Although the concentration of Am-24l is extremely low, its high apparent value
elso encourages consideration of its recovery for credit.

Salt Cycle Economics

Debugging of the Selt Cycle Economics code is nearly completed. A number of
runs have been made and the code appears to be working satisfactorily in all
major aspects. A small number of hand calculations were continued; further
checking of this nature remains to be done.

When this work 1s campleted, it will be necessary to revise the previously

prepared conventional Reprocessing code for compatibility with the Salt Cycle
Economics logic as 1t finally evolved. It is expected that this will be

completed in the next reporting period.

Mansager,
Programming

WK Woods: jm
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RADIATION PROTECTION OPERATION
REPORT FOR THE MONTH OF JUKE 1962

A. ORGANIZATION AND PERSONNEL

Transfers within the Section during the month included Robert H. Wilson
transferring from External Dosimetry to Envirommental Studies and Evaluation,
and William V. Baumgartner transferring from Radlological Development and
Calibrations to External Dosimetry. Temporary summer employees joining the
External Dosimetry Operation included Edns D. Britch, Duane R. Naught,

Peter 0. Anderson, and George M. Stephens. William C. Wann, Jr., Jjoined

the Internal Dosimetry Operation. John A. Gile transferred from the Irradi-
ation Processing Department to the Radiation Monltoring Operation. Mary Jo
Mclean was reactivated into the Composite Dose Studies and Records QOperation.
Patricia C. Freed and Amelia N. Holland resigned from the Company. James L.
Beecroft and Harold E. Ransom, both teachers at Columbia Besin College,
Joined the Radiation Protection Operation for the summer.

B. ACTIVITIES

Occupational Exposure Experience

On June 3 a pipefitter in the Chemical Processing Department received a
plutonium contaminated puncture wound to his left index finger at the 234-5
Bullding. The injury occurred in a wet chemistry hood at the head end of the
purification process line and was probably caused by a piece of corroded wire
that was recovered from the floor of the hood. An initial excision was per-
formed by an industrial physician at the 200 West First Aid Station. Subse-
quent examination with the wound counter showed that sbout 0.9 uc of Pu was
removed with the excised tissue, but that about 0.1 pc remained at the wound
site. An additional tissue excision, which required subsequent minor skin
grafting, reduced the contamination at the site of the injury to about .006
uc. Rapid analysis of bioassay samples indicated substantial absorption of
the plutonium from the injury site. Consequently, it was decided by the
industrial physicians to administer DTPA. Analysis of bioassay samples for
the four-week period following the injury indicated that the employee excreted
about .0l pwc Pu. It is not yet possible to provide a reliable estimate of the
magnitude of the plutonium deposition because of the effect of DTPA treatment
on plutonium excretion rates.

Nine plutonium contamination incidents involving potential inhalation of
plutonium for 13 CPD employees at the 234-5 Building occurred during the
month. Five plutonium contamination incidents involving nine HLO employees
at the 231-Z Building were also reported. All except two of these incidents
resulted from ruptured hood gloves or the failure of plastic bags containing
contaminated material. Special bioassay sampling was initiated for all '
employees involved.
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Three new cases of plutonium deposition were confirmed by bioassay
analyses during June. The total number of plutonium deposition cases that
have occurred at Hanford is 291, of which 209 are currently employed.

A maintenance employee in IPD received a whole body dose of 1.9 r
while attempting to remove a steel shielding piece from a thermocouple
stringer channel at the 105-KW reactor. Movement of the shielding piece
apparently exposed & small length of a thermocouple wire. The proximity
of the employee's right hand to the irradiated wire resulted in an esti-
mated integrated dose of T rads to the hand. Small areas of the fingers
may have received a dose of sbout 45 rads. The employee's accumulated
whole body dose for the calendar year including the dose received in this
incident is 2.4 r.

In similar work at a different time, & maintenance supervisor in IFD
received a gamma dose of 1.2 r while directing preparations for the removal
of thermocouple stringers at the 105-KE reactor. During the course of posi-
tioning a steel can over the stringer channel opening the radiation dose
rate increased from 0.2 r/hour to 40 r/hour. The dose rate at the position
of the maintenance supervisor was about 3 r/hour. Analysis of the dosimetry
involved indicated that the maximum dose to the body including the gonads
was between 1.2 r and 1.9 r. The supervisor's accumulated whole body dose
for the calendar year including the exposure received in this incident is
estimated to be 3.8 r.

Regular processing and evaluation of the film dosimeter worn by a CPD
process supervisor at the Uranium Reduction Plant indiceted an apparent
beta dose of 4 rads. The film exposure was considered unusual because of
the absence of any associated gamme dose. Detalled investigation of the
employee's work activities failed to provide any explanation for the
apparent exposure, but it was learned that he frequently stored his film
dosimeter with his radium-dial wrist watch in & drawer at his home.
Experimentally, it was determined that the film exposure was duplicated
when the watch dial was placed adjacent to the open window of the film
badge dosimeter for about 16 hours. Results of the film study and investi-
gation of the work activities of the supervisor were documented to show
that the dose to the film dosimeter was not received occupationally.

The first shipment of the new Hanford beta-gamma film badge dosimeters
was received from the vendor early in June. As of the end of the month
about 11,000 of the 30,000 dosimeters ordered had been received.

Exceptionally high dose rates were encountered during the handling of
radioactive waste from the 327 Bullding. Dry waste was transported for
disposal at the Wye burial ground with a dose rate of 60 mr/hour to the
truck driver. On another occasion Gatlin Gun disposal of small pieces of
irradiated fuel elements involved momentary dose rates to personnel up to
50 r/hour.
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Thorium ingot surface removal operations and other processing at the
306 Building were performed repetitively without detectable surface or air-
borne contamination. The co-extrusion operation involved slight contami-
nation to the bench of 1000 d/m and to tools of 500 a/m.

Tritium ﬁir concentrations at the Plutonium Recycle Test Reactor up
to 6.4 x 10™% pc T/cc resulted from a heavy water spill in the lower

access space. The maximum biocassay result was LT uc T/l. In other acti-
vities, a section of an irradiated process tube was lnadvertently discharged
into the storage basin from a shipping cask. A momentary exposure of one
employee at & distance of six feet resulted in a whole body dose of about

20 mr. The process tube showed a dose rate of about 1000 r/hour at 2
inches. During the inspection of 85 process tubes radiation beams up to

50 rads/hour were encountered. Personnel dose rates were limited to 0.5
r/hour during process tube replacement.

Environmental Experience

Fresh fallout (estimated by the I}33/113l ratio to be five days old)
was detected in the Pacific Northwest in the middle of June. This fallout
was evidenced in samples of produce which were found to have fission g{o-
duct concentrations up to 20 times that noted for early June. The 1l
content of beef thyroids collected in late June were also some 20 times
higher. Local milk samples were up to 10 times higher in 113l content.

A larger than usual quantity of fission products was released to the
Columbia River from a fuel element failure at 100-D. Several special
river water samples were taken. Results are incomplete and complicated
by the presence of fallout, but the preliminary anelyses indicated nothing
extraordinary.

A total of 102 fish were teken from Columbia River sampling locations
at Priest Rapids, Hanford, Richland, Burbank and McNary Dam. One hundred
six tissue samples from these fish were submitted to the laboratory for
radiochemical analysis.

The following produce samples were collected: 60 samples of 29
varieties of vegetables and fruits; 4 pounds of Willapa Bay oysters; 4O
sets of beef thyroids; 20 samples of pasture grass; 109 gallons of milk;
and one chicken. Daily milk samples from the Benton City area are
scheduled for July to better follow the recent increase in fallout.

Six aerial monitoring flights were made as part of the background
radiation study. -
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Studies and Improvements

The new personnel dosimeter processing machine was placed into service
on June 28. This machine unloads, loads, dates and identifies the film

used in the Hanford film badge dosimeter.

Several quality control tests were instituted for use in the pocket
ionization chamber program. These tests are designed to identify and
exclude the use of dosimeters that have poor insulating characteristics and
bad electrical contacts. Periodic checks were adopted to assure that only
acceptable dosimeters are in routine service.

The ad hoc dosimetry committee that is preparing the final dosimetry
report of the Recuplex incident prepared a second draft of the document.

The 300 Area emergency plan was revised and issued for comment. Detailed
evacuation plans in the event of a nuclear excursion in the 300 Area are
complicated by the proximity of buildings to each other. Consistent prac-
tices regarding evacuation routes, location of area staging sites and per-
sonnel accounting are being developed in cooperation with representatives
of FPD.

An audit of radiation generating machines at Hanford was completed.
Numerous locations were found where the associated administrative controls
were not posted at the equipment location. Notification of the custodians
of the machines resulted in improvement of controls for these sources of
radiation.

The radiological status of the Riverland radicactive waste disposal
area was reviewed. The total quantity originally present has been estimated
at 250 uc of reasonably short lived fission products and neutron activation
products. The residual activity is so small that radiological controls are

no longer necessary. :

Final calibration of the new portable BF3 neutron monitoring instruments
indicates that full scale readings for thermal neutrons will be about 3, 30,
and 300 mrems per hour. Fast neutron calibrations indicate full scale read-
ings of 50, 500, and 5000 mrems per hour.

A purchase requisition was issued for the procurement of a plutonium-238
beryllium neutron source with an emission rate of 8 x 1 T neutrons per
second. This source will contaln about 3 grams of Pu23® and will have an
emission rate of about ten times that of the plutonium-beryllium source.
This new source is required to provide neutron calibration of the new
higher range EF3 neutron monitoring instruments.
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The experimental plan for use of the Sandia Corporation Godive reactor
for obtaining actual fast neutron burst data for the Hanford criticality
dosimeter and the new Hanford personnel film badge dosimeter was prepared.
Discussions with Sandia indicate reactor time will be available about the
middle of August for the completion of these studies.

Air samples were collected from four hoods in the 308 Building by
connecting the sampler to a quick disconnect fire extinguisher outlet.
Three of the four hoods had positive plutonium air concentrations of
3.5 x 10-9 puc/ce, 3.4 x 10-9 uc/cc and 6.5 x 10-10 puc/cc. Small discs
were cut out of these filters and were sent to Materlals Development Oper-
ation for electron microscope analyses. The preliminary electron micro-
graphs of two of these filters revealed a mean particle diameter of 0.04k6
u with & particle range on one filter of 0.025 to 0.1 pu and on the other
filter 0.025 to 0.15 u. The alpha track labeling of these particles was
not performed; thus, the particle cannot be positively identified as
plutonium. However, particles this small would have to be a heavy metal
to be opaque to the electron beam. The alpha track emulsion work was
initiated but no results are available to date.

The calibration standard Victoreen r-meter set number 1512 was returned
from the National Bureau of Standards. Two of the r-meter sets were matched
to this recently calibrated r-meter by comparing exposures in & half-gram
radium radiation field. The standard r-meter will be used only for cali-
brations of the other r-meter sets within the Calibrations facility.

A total of eleven emergency monitoring kits were serviced during June.

C. VISITORS

Visitors consulting with members of the Radiation Protection staff
during the month included:

D. C. Nichols - Savannah River Plant, E.I. duPont de Nemours, Aiken,
South Carolina.

G. Hansen )_ _ Pollution Control Commission, State of Washington,

C. R. Ogden) Yakima, Washington.

R. Chambers - - AEC, Idaho Operations Office, Idsho Falls, Idaho.

W. D. Carlson - Colorado State University, Fort Collins, Coloredo.

J. G. Mehl - - International Atomic Energy Agency, Vienna, Austria.

Visitors who toured the Whole Body Counter and the Bioassay Laboratory
during the month included:

14 employees of the Richland Benton-Franklin District Health Department

27 eighth-grade students from the Peninsula Pilgrims Mobile Education
Unit, Goodmen Junion High, Gig Harbor, Washington
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Members of the Radiation Protection Operation visiting off-site during
the month included:

B. V. Andersen - Health Physics Society meeting in Chicago to present
two papers.

P. E. Bramson - Health Physics Society meeting in Chicago to present
two papers; Argonne National Laboratory, Argonne,
Illinois, to discuss silicon semiconductor neutron
spectrometers. b

L. A. Carter - - Health Physics Society meeting in Chicago to present
a paper and take Certified Bealth Physlcist exam.

JCAE Hearings in Washington, D.C.; Nuclear Congress in
New York to present a paper; Brookhaven National
Iaeboratory to discuss envirommental monitoring pro-~
grams; and Health Physics Society meeting in Chicago
to present a paper.

R. F. Foster -

A. R. Keene - - Health Physics Society meeting in Chicago to present
a paper, attend Board of Directors meeting, and attend
AEC Health Physics Fellowship Advisors meeting.

Instrument Laboratory, Seattle, Washington, to discuss
problems relating to manufacture of instruments on
order.

H. A. Meloeny

E. C. Watson - - Health Physics Society meeting in Chicago to present
a paper; Savannah River Plant, E.I. duPont de Nemours,
Aiken, South Carolina, to discuss environmental conse-
quences of accidents.

D. REIATIONS

Five AEC Health Physics Fellowship students arrived at Hanford to begin
tgeir ten weeks of summer training. The summer course work started on Jume
l L]

A press tour through the Whole Body Cowumter was held on June 25. As a
result of the tour a news article in one of the local papers described the
Whole Body Counter and its function.

Three suggestions were submitted by personnel of the Radiation Protection

Operation during June. Two suggestions were rejected; none were adopted.
Three suggestions are pending evaluation.
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Radiation orientations were presented to 45 Laboratories employees.
Two 2-hour orientation talks were presented to Biology Research employees.
A second talk and demonstration on personnel surveys were given to the
Biology Animal Farm personnel. PRTR-assigned personnel completed formal
training on the PRP Gas Loop.

Safety meetings were held throughout the Section. The guarterly

safety and housekeeping reports reflect continued safety consciousness at
all 4locations.

E. SIGNIFICANT REPORTS

HW-T2691-5 - "Summary of Radiological Data for the Month of May 1962" by
R. F. Foster.

HW-T3366 - - "Evaluation of Radiological Conditions in the Vicinity of
Hanford - January-March 1962" by R. F. Foster and staff.

HW-T4056 - - "Radiological Considerations Assoclated with the Fabrication
of High Exposure Al-Pu Fuel Elements" by L. D. Williams.

HW-T4156 - - "Monthly Report - June 1962, Radiation Monitoring Operation"

by A. J. Stevens,

UNCIASSIFIED
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PERSONNEL, DOSIMETRY AND RADIOLOGICAL RECORDS

External Exposure Above Permissible Iimits June 1962 to Date
Whole Body Penetrating 0 3
Whole Body Skin 0 3
Extremity 0 2

Hanford Pocket Dosimeters
Dosimeters Processed ) 2,396 19,238
Paired Results - 100-280 mr 28 58
Paired Results - Over 280 mr - 5 8
Lost Results 0 0

Banford Beta-Gamma Film Badge Dosimeters
Film Processed 9,166 57,146
Results - 100-300 mrads 318 1,924
Results - 300-500 mrads 20 180
Results - Over 500 mrads T 75
Lost Results 13 141
Average Dose Per Film Packet - mrad (ow) 19.71 12.84

-mr (s) 28.85 28.07

Hanford Neutron Film Badge Dosimeters

Slow Neutron

Film Processed 1,710 8,982
Results - 50-100 mrem 4 9
Results - 100-300 mrem 25 29
Results - Over 300 mrem 0 2
Lost Results 8 18

Fast Neutron ,
Film Processed 274 2,2T1
Results - 50-100 mrem 18 323
Results - 100-300 mrem 6 346
Results - Over 300 mrem 0 11
Lost Results 0 0

Hand Checks
Checks Taken - Alpha 33,770 183,865
- Beta-Gamma 52,913 315,815"
Skin Contamination
Plutonium 32 122
Fission Products 48 266
Uranium 0 11
Tritium 0 0
UNCLASSIFIED
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Whole Body Counter Male Female June 1962 to Date
GE Employees
Routine 10 0 10 7
Special 10 0 10 136
Terminal 5 0 5 53
Non-Routine 21 3 2k 163
Non-Employees 2 0 2 13
Pre-Employment 0 9] 0 Hﬂa
i) 3 51 5
Bioassay :
Confirmed Plutonium Deposition Cases 3 8*
Plutonium - Samples Assayed 272 2,528
- Results Above 2.2 x 1070 pc/Sample 10 108
Fission Product - Samples Assayed 283 3,214
- Results Above 3.1x10~7 pc/Sample O 15
Uranium -~ Samples Assayed 105 1,070
Biological - Samples Assayed 0 233
Strontium - Samples Assayed 0 299
Uranium Analyses Following Period
: Following sure of No Exposure
Units of 10”7 pc U/cc  Units of 1079 pe Ufec
Number Number
Sample Description Maximum Average Samples Maximum Averasge Samples
Fuels Preparation 6.9 2.7 20 L.1 1.7 20
Fuels Preparation¥¥ 0 0 0 0 0 0
Hanford Laboratories 9.7 4.3 20 12.9 2.7 28
Hanford Laboratories** O 0 0 0 0 0
Chemical Processing 0 0] 0 0 0 0
Chemical Processing** 0 0] o) 0 0 0
Special Incidents 0] o 0 ¢ 0 o)
Random 2.7 1.4 17 0 0 0
Tritium Samples Maximum Count Total
Urine Samples
> 5.0 pc/l 46.5 123
< 1.0 pe/l 28
Samples Assayed 230
D20 Samples
Moderator T43.3 pe/ml 8
Primary Coolant 250.2 pc/ml 8
Reflector 692.5 pe/ml 8
2k
Other Water Samples
No. 57-B-k .345 pe/ml 212
166

* The total number of plutonium deposition cases which have occurred at

HBanford is now 291, of which 209 are currently employed.

#** Samples taken prior to and after a specific job during work week.

WELERE
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Calibrations Number of Units Calibrated
June 1962 to Date
Portable Instruments
CP Meter 1029 6,060
Juno 298 11657
GM 560 3,348
Other 185 l,:é92
Audits 99 : 2
2171 12,890
Personnel Meters
Badge Film 768 9,412
Pencils -—- 12,670
Other 20 2,557
1'385 24,639
Miscellaneous Special Services iy g 5,868
Total Number of Calibrations 3706 43,397

er
RADIATION PROTECTION

AR Keene:lJjw
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FIRAKCE AND ADMINISTRATION

ACCOURTING

Cost Accounting

The June control budget was adjusted to reflect the following changes in
funding:

Increase
(Decrease)
02 Program R & D
FPD Sponsored Metallurgy $(25 000)
O4 Program R & D
Plutonium Recycle Program 18 000
Advance Concept Studies (18 000)
Fuels Research 46 000
Irradiation Damage to
Reactor Metals * (46 000)

Anticipated FY 1962 budget underruns on Banford Laboratories’ programs
sponsored by the Division of Reactor Development were estimated and the
results, shown below, transmitted to HOO-AEC in response to their inquiry
concerning funds available to alleviate expected budget overruns at another
AEC site.

Henford laboratories' Program Estimated Underrun
GCPR~Loop Project $ 25 000
IR-1 Loop Operation 25 000
Plutonium Recycle Progranm 20 000
Other Gas Cooled Reactors 30 000
Envirommental R & D 10 000
Subtotal 110 000
Capital Bquipment A 40 000
Total Estimated Underrun § 120 000

Contract and Accounting Operation was advised that Hanford Laboratories'
estimates of fund requirements for Attendance et Meetings of Professional
and Trade Socleties and for participation in Off-Site Courses and Seminars
during FY 1963 are $75,000 and $10,700, respectively.

UNCLASSIFIED
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Research and development proposals submitted to HOO-AEC during June were:

1. Plutonium Physical Metallurgy Research - This proposal was
revised to a FY 1963 program level acceptable to the Division
of Physical Research and which would involve no over-all
increase in manpower in the performing component.

2. Chemistry of Molten Salts - A new proposal designed to supplement
the present work in molten chloride salts. Sponsorship by the
Division of Physical Research has been requested.

Special request activity during the month consisted of a $2,000 increase in
authorization by Argonne National leboratory for additionmal work on Pyro-
phoricity Studies.

Effective July 1, 1962 organization codes 7321 - 5 will be converted to fore-
man codes and this Test Reactor and Auxiliaries component will code, for cost
purposes, to subsection code T7320.

Distribution of a new BAPO work order form was made to all Hanford Labora-
tories' components for use beginning July 2, 1962. The new form wvas designed
to facilitate keypunching and processing by the data processing system.

In progress is a study of the cost of fabricating U02-PuOo fuel elements
for the Plutonium Recycle Test Reactor. )

GCeneral Accounting

In response to a letter from Counsel to Department Managers and Memo of
Counsel Ro. 10 A, a comprehensive review of the participetion of Hanford
Laboratories' people on advisory committees and groups is under way. A
formal report to the HAPO General Manager will be prepared and submitted

by August 1, 1962.

Following is a summary of the status of letters or agreements covering
specific actions requiring AEC concurrence:

AT-244  Participation in Wallowa County Not yet approved
Educational Day Camp

AT-246 Special Science Seminars Approved 5-23-62

AT-247 Participation in Standardizing Returned unapproved
Activities '

AT-6 HLO Participation in Operation Consumated under
Small Boy Agreement AT-6

URCLASSIFIED
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Following is a comparison of travel activity in FY 1962 and FY 1961:

‘ Total Expenses
Total Trips Charged to Cost

FY 1961 1 Lok $367 000
FY 1962 1335 396 000

During the month of June equipment valued at $788,962 was transferred to
plant accounts from Equipment Work in Progress, $13,624 was transferred
from Construction Work in Progress, and $896,619 from the AEC covering pro-
Jjects CAH-870 - Facility for Recovery of Radioactive Materials, CAH-842 -
Critical Facility and CAH-902 - Uranium Scrap Burning Facility. The EWIP
transfer includes $135,932 for the White Bluffs Tube Shop equipment trans-
ferred from Kaiser Engineers to the custody of Physics and Instrument
Research and Development Operation.

Preparation was completed for the physical inventory of movaeble catalogued
equipment, property of others and research and development equipment in
the custody of Reactor and Fuels Research and Development Operation. The
inventory count will start July 5, 1962 and extend through October 1962.

Classification activity for the month included the review of 669 purchase
requisitions and 677 work orders for capital or expense determination,
compounding, work review, and for reimbursability. To reflect the established
trend of Hanford Laboratories classification activities, the following
statistics are given: '

Documents Processed FY 58 FY 59 TFY 60 FY 61 FY 62

Work Orders (average per month) 500 591 717 717 614 -1)

Requisitions (average per month) g}g 2 691 687 748
B2 I S TIE Tio T 362

(1- A decrease in the number of work orders over last fiscal year resulted
from Technical Shops method of allocating work to J. A. Jones by use
of Work Authorization instead of individusl work orders.

Input data sheets generated jointly by Contract and Accounting and Hanford
laboratories in June, to record Hanford Laboratories plant and equipment
changes and additions totaled 2,436 (this was 52% of the total for all of
HAPO). The large number of input data sheets and amounts transferred from
EWIP during June 1962 represents the largest single month's business in the
history of the Laboratories.

Hanford Laboratories' material investment at June 1, 1962 totaled $26.7
million, as detailed:

UNCLASSIFIED
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(In thousands)
S5 Material $25 304
Reactor and Other Special Materials 976

Spare Parts %0
Total BAPO Nuclear Material Consumed in Research the fiscal year ending

June 30, 1962 wvas $2.4 million - $2.0 million by the Laboratories and $ .k
million by FPD. The following is a detail by program for Banford Labora-

tories:
(In millions)
2000 Program $ 5
3000 Program .1
4000 Program 1.4
2.0

Heavy water losses charged to PRTR operating costs for the month of June
amounted to $52,080, which was comprised of loss of $51,321 and scrap valued
at $759. BScrap material on hand at June 30, totaled 3,169 pounds valued at
$50,529. Total FY 1962 heavy water charges to operating cost were $472,243
made up of $44k4 412 loss and $27,831 scrap material.

One hundred and thirty-three items valued at $40,489 were received at the ]
Laboratory Equipment and Material Pool facility during the month of June.
Fifteen items valued at $5,208 were withdrawn by custodians and 21 items
valued at $4,288 were transferred in lieu of placement of requisitions. There
are currently 737 items valued at $535,807 located in the Pool, of which 124
items valued at $61,546 are currently on temporary loan. During the month
158 items valued at $42,649 were excessed or retired. In connection with the
Laboratory Pool, survey of items held for a period of 24 months with no
activity, 466 items valued at $106,926 were disposed of this fiscal year.

During FY 1962, 232 items valued at $107,287 were assigned by the Laboratory
Equipment Pool to useful purposes within Laboratories, and operating costs

for the same period were $11,330. It is reasonable to assume that the equip--
ment was placed in lieu of requisitions, resulting in a net saving to Hanford -
Laboratories of $95,957. '

Operating costs since the laboratory Pool was activated (December 1959) have
totaled $28,851; total building investment including buil s 3718, 3718-A
(acquired January 1962) and 3718-B (acquired June 1962), is $103,770. The
total expenditure and facilities investment through June 30, 1962, is
$132,621, equipment valued at $197,581 has been redirected to useful purposes,
and s total net saving of $64,960 has resulted. In addition the Laboratory
Pool has provided intangible benefits such as (1) reactor and other special

UNCLASSIFIED
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materials technical personnel have been relieved of the responsibility for
reactor and other special meterials held for future use, (2) improved house-
keeping in the Laboratories, (3) the release of valusble laboratory space
for other uses, and (4) the existence of a source of immediately available
equipment to fill urgent needs.

Materials on hand in the laboratory Pool at month's end consisted of the
following:

Beryllium 1 035 gms. $ 652
Gold 2 352 gms. 3 340
Palladium 2 224 gms. 2 736
Piatinum 8 831 gms. 21 534
Silver 6 633 gms. 653
Hafnium 2 939 gms. 1 499 )
Zirconium 9 598 1bs. 122 320 -1
152 Tuh
All other material held for
the convenience of others 258 175
Total Material 10 O1

(1- The net reduction in zirconium inventory of $190,128 is due to
inventory withdrawals of 3,647 pounds valued at $128,60L, write-
dowr of Zr-3 ingots (5,862 pounds valued at $41,038) and revaiu-
ation of Zr-2 ingots to $3.QO per pound resuiting in a write-off
to cost of $21,258. Approval was obtained from the Commission
for the write-off of Zr-3 ingots and develuation of Zr-2 ingots.

Action as indicated occurred on the following projects during the month:

New Money Authorized HL

CAH-916 Fuels Recyclie Pilot Plant $40 000

Physical Completion Notices Issued

CAH-842 Critical Facility

CAH-870 Facilities for Recovery of Radiocactive Materials
CAH-92k 200-KW Induction Heating System, 306 Building
CGH-937 Safety Improvements 231-Z Building

Construction Completion Cost Closing Statements lIssued

CAH-870 Facilities for Recovery of Radioactive Materials
CAH-902 Uranium Scrap Burning Facility

CAH-924 200-KW Induction Heating System, 306 Building
CGH-937 Safety Improvements 231-Z Building
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Two Assistance to Hanford authorizations were issued for FY 1963: ATH-HLO-
1-63A, Dr. Poritsky et al which is a renewal contimuing on a year-to-year
basis, and ATH-HLO-2-63A, a new authorization for Electron Microscope Con-

sultation from the Resea.rch Laboratory.

Contracts processed during the month included:

8A-21T7 'The Tool Steel Gear and Pinion Company
CA-336 Amos Lane (Supplement)

Revised OPGs issued are listed below:

OPG No. Title

2.3.1 IPD General Manager Position Guide
2.3.2 CPD General Manager Position Guide
2.3.3 'FPD General Manager Position Guide

7.18 Plant Emergency Plans

8.3 Property Management of Special Equipment
8.21 Contaminated Personal Property

Personnel Accounting

Payroll statistics for the month of June are given below:

Number of HLO Employees

Changes During Month Total [Exempt  Nonexempt
BEmployees on payroll at beginning of month 1 439 655 T84
Additions and Transfers In 107 65 ho
Removals and Transfers Out 34 2 13
Employees on payroll at end of month 1 512 §__ 813
Overtime Payments During Month June May
Exempt $723 $ 3 564
Nonexempt 33 932 27 k16
Total 1l 171 §3o ﬁo
Gross Payroll Paid During Month
Exempt $ 640067 $ 613 676
Nonexempt 560 622 Ly2 167
Total 1 200 68 1 055 84
URCLASSIFIED
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Participation in Employee Benefit June May
Plans at Month End Rumber Percent Number  Percent
Pension 1 323 99.1 1 299 99.3
Insurance Plen - Personal 378 363
- Dependent 1 093 99.7 1 069 99.7
U. 8. Bavings Bonds
Stock Bonus Plan 90 38.6 g1 39.7
Savings Plan T4 4.9 T3 5.1
Savings and Security Plan 1112 89.0 1 092 90.2
Good Neighbor Fund 991 65. 966 67.1
Insurance Claims
Employee Benefits Rumber Amount Number Amount
Life Insurance 0 $ 0 0 $ 0
Weekly Sickness & Accident 6 501 T 522
Comprehensive Medical 29 2 139 4o 3 276

Dependent Benefits

6763 92 7 843

211 641

Comprehensive Medical 81
Total né $9 403

TECHNICAL ADMINISTRATION

ks

Employee Relations

Twenty-six non-exempt employment requisitions were filled during June and
18 remain to be filled.

Professional Placement

Advanced Degree - Six Ph.D. applicants visited HAPO for employment inter-
views. Twelve offers were extended; two acceptances and three rejections
were received. Current open offers total 1lk.

BS[MS - Four program offers and 13 direct placement offers were extended.
Program results included one acceptance and eight rejections with three
open offers remaining. Direct placement offer response this month included
five acceptances, 13 rejections and five remaining under consideration.

Technical Graduate Program - One Technical Graduate was placed on permanent
assignment, 34 new members were added to the rolls, nine transferred to other
Company sites 1n accordance with the planned progrem, and one terminated.
Current program members total 56.

UNCLASSIFIED
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Technical Informetion

A classification guide (HW-TLO48) was issued to cover work being carried
out for UCLRL.

Vigitors and Visual Displays

Arrangements were made and nineteen Hanford Laboratories displays supplied
for use in the AEC-GE Visitors Center which opened in the Richland Com-

mnity Hpuse on June 13.

ECONOMIC EVALUATIONS

Output results of the Fuel Element Febrication Cost computer code for a
U-235 enrichment case were satisfactorily reconciled with the original
calculations of H. E. Hanthorn's Fuel Cycle Economics Process Study. The
computer programming will permit rapid calculation and analysis of the
effect of varying key cost factors.

The cost elements of the manual study for a Pu enrichment case were recast
and reconciled for input into the computer program. A similar series of
parameter variation and analysis will be made with this case.

PROCEDURES

A letter entitled, "The Paper Burden,” was sent to section managers on
June 22 in an effort to (a) stimulate compliance with records management
regulations, particularly with respect to use of record flow schedules,
and (b) promote more effective utllization of flle cabinets.

FACILITIES ENGINEERING

Projects

At month's end Facilities Engineering Operation was responsible for 13 active
projects having total authorized funds in the amount of $2,704,600. The
total estimated cost of these projects is $8,767,000. Expenditures on these
projects through May 31, 1962 were $1,308,000.

The following summarizes project activity in June:
Number of authorized projects at month's end ------cceeccaaa. 13
Fumber of new projects authorized ---c--ceccccccmccccmcceaaa. 2
CAH-958, Pu Fuels Testing & Evaluation Labs - 308 Bldg.
CAH-962, Low Level Radiochemistry Building

UNCILASSIFIED
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Projects completed

New projects submitted to the AEC ~-----cecevccmmrcmanancanna- 1
CAH-958, Pu Fuels Testing & Evaluation Labs - 308 Bldg.

Rew projects awaiting AEC authorization -----e-e-cec--cccemccce- 0

Project proposals complete or nearing completion =----c---v--- 4

CAH-9T7, Facility for Radiocactive Particle Inhalation Studies
High Level Pathogen-Free Laboratory

Neutron Calibration Facility - 3745-A Building

Additions to the 222-U Building

The appended pages provide detailed project status information. .

Services

Engineering services were provided during June on the followlng activities
with satisfactory progress shown on each:

Electrical design for decontamination facility - 325 Building
Electrical design for Vacion Installation - 3745 Building

Fourteen equipment requisitions totaling $7,000 were issued during the
month, bringing the total value of materials and equipment being processed
to $400,000.

Plant Engineering effort was expended on:

Pressure Systems: Irradiation Studies Loop (C-1)
Rydraulic Compaction Unit (231-2)
Tube Burst Fecility
328 Building Compressed Gas System
Visual System for Fuel Rupture Autoclave
Third Party inspection was arranged on 28 vessels

and items §2 and 5, above.

325 Ansalytical Laboratory glove box

209-E compressor and motor-control center

325 Ceramic Fuels area airconditioner

325 "B" system duct cleaning

309 M & M Building office addition

328 First floor office modificetions

308 Ventilation control review

308 Emergency power tie-in

325 Ceramic fuels lighting

325 Switchgear circuit breasker tests

325-B: Switchgear modifications

UNCLASSIFIED
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Maintenance and Operation

Costs for May were $109,834. Costs fiscal year to date, $1,600,399, are
98.1 percent of forecast. Improvement maintenance costs for May were

$5,603.
The following tabulation summarizes waste disposal operations:
May April
Concrete Barrels 3 21
Loadluggers-Hot Waste h 4
Crib Waste 240,000 gal. 240,000 gal.

Leaks in the retention waste lines near the basin were a problem during the
month. After repairs were made to two joints and new leaks continued to
erupt, work was started on recaulking all joints to the first manhole in
the system. About three fourths of the work was accomplished ahead of the
construction work stoppage and no additional leaks have developed.

Drafting

The equivalent of 184 drawings was produced during the month for an average
of 17.5 man~-hours per drawing.

Major jobs in progress are: 280 ton extrusion press installation, PRTR "as-
builts,” new T-rod fuel element for PRTR, shim rod comtrol, electrical resis-
tivity sample holder, scintillation scanner housing, 300 Area retention and
crib waste piping, cladding cutter assembly for PRTR, Zr process tube 3 x 3
loop, remote welding chamber, and mark I-H end bracket.

There were 68 existing J. A. Jones Company orders at the beginning of the
month with a total unexpended balance of $216,276. One hundred and forty-
eight new orders, four supplements and adjustments for underruns amounted
to $99,649. Expenditures during the month on Hanford laboratories' work
were $140,206. Total J. A. Jones backlog at month's end was $175,719.

HL
Unexpended
Balance

Orders outstanding beginning of month $216 276
Issued during the month (inc. Supp.

and Adj.) 99 649
J. A. Jones Expenditures during

month (inc. C.0. costs) 140 206
Balance at month's end 175 719
Orders closed during month 105 958
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On June 13, 1962 carpenter pickets were removed and construction forces
started back to work. On June 20, 1962 the ironworkers walked off the
jobs but did not place pickets. Construction work has proceeded, where
possible, on a curtailed basis. On Hanford Laboratories work a total of
six jobs have stopped or could not be started and three more will stop
early in July unless the ironworkers come back to work.

Because of the strikes, approximately $23,000 of the Hanford Laboratories
FY 1962 allocation for miscellaneous capital work orders was not spent.

Construction and maintenance activities completed during June included:

141-C - Instell grass pasture, trees and sprinkling system
141-C/141-F - Install desert coolers and paint

144 -FR/146-FR - Move and reinstall desert coolers

144-F - Install eir, vecuum and electrical service

108-F - Move incubators

241-C - Construct storage area and fencing

306 - Modify condensate system. Procedure filters

307 Basin - Repair 8" VCP waste line
Manaéer

321-A - Construct engineering test shop
325 - Install 440 volt bus duct
Finance and Administration

W Sele:whm
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SEMI—MONTHLY PROJECT STATUS REPORT Hw - ih153 .
GENERAL ELECTRIC CO., — word x‘hnmi“ DATE 6_30762 ) M
PROJ.NC. TITLE FUNOINE Funds Eam——
vailable to AEC

"Js ]_13 I~0m CONST. $ e 8 # ° ESTIMAYRD YOTAL COSY J ggg Wi
eTARTING jDgmien (-2 3-02% | STE suTnearzee 6-28-62 non. gg-ls-sﬁ PERCENT COMPLETE
DATES | gusy. 8=1-63 1 ]mm. comr. same ~ foares |comsv8-1-64 &

WT'Ds |SCHED. JACTUAL

FEO - DS Jackson

Psingo PRIcE
cosY sLUS MxES FEBE

PLANT FORCES

ARCHITEC T~ ENSINEER

DESIGN ENGINEERING OPERATION
S8 MIELD ENGINEERING

AVERASE JACCUM MANDA VS || SE-TITH1

mawsowER

COPE, PURPOSHE, STATUS & PROSARESS

This project provides a building in vhich extremely sensitive radiocanalysee and

methods development can be performed in an atmosphere protected from the environs.
It consists of designing and constructing & building housing spproximately 22,000
square feet of floor aresa including the basement.

The project proposal requesting $113,006 total design funds was submitted to the AEC,
for authorization on April 30, 1962.

Directive Neo. BEC-207y dated.June 28; 2968-suthorizing NQQ-AEC:total design.funde
in the amdount of..$113,000nhes been issurds.

* The AEC Wopk Authority les not been-jissued, - 5 L, . .. _J

PROJ. NO. TITLE

| ___CAH-963 | Geologicel - FY- £2-k
AUTHORIZED FUNDS [oogigm s 1,400 azcs 68 500 cosT acomm. 7 £_10.62 6__10 3]8 (m)
8

PUNDING’

s 80,000 const.8 78,600 ox 8 E0THIA YED TOTAL €O Y
jsTartine [ousien5-18-62 BATE AUTHORIZED 5-? e o jousien f-]- PERCENT COMPLETE
pATES consv.J=15-62 o comr. sav §.1.63 DATES [comsT. 4.]1-63 wT'D. |scweo. jacrTuaL
ENSINERR oesidn 198 100 | 100
FEO -HE Ralph Tines
NANPQUER ' avenaeg |accum mancavsfee-nt.ii| 100 100 | 100
FIxED PRICE FATAT
COSY PLUS PINED FEER
PLANT FORCES censy. 100
ARCHITECYT « ENGINERR wr
DESIEN ENSINEERING OPERATION cerr 2 o o
SE FIELD ENGINEZERING re w 0 0o

SCOPE, PURPOSE, STATUS & PROGRENS

This project involves the continued drilling of special hydrological research, test
and monitoring wells.

The construction contract was awverded to Haden Drilling Company for $56,207.50.

Notice to proceed was mailed to contractor on June 22, 1962_. Construction work
will start concurrent with arrival of well casing sometime between July 1 and 15, 1¢
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| ssm-wnmv_v PROJECT STATUS REPORT nw- TH153
GENERAL ELECTRIC Co. — - Banford laboratories oATE 6-30-62
| "RrOJ.NO. TITLE FUNDING
CAH-958 Plutonium Fuels Testing and Eveluation Laboratory-308 [Bldg. 62-k
Z HORIZED FUNDS [pesien 5 15,500 age s * COST § COMM TO s O
s 150 000 CONST. ,151'_’5& ex S ¥ ASTIMATED TOTVAL COSY ] 150 000
STARTING [DESION B=1=02 DATE AUTHORIZED H~22-62 EST'D- fomsion 11~1~62 PERCENT COMPLETE
oates | srll-1-62 DIR, COMP. DATE 521563 paTEs |const. Jel5=6 wr'o. |scuED. [acTualL
ENGINEER - DES! 6 100
FEO - OM I:.Lso- TITLE §
MANPOWER AVERAGE ACCUM MANDAYS J] SETIT.)
FIXED PRICE AE=TIT I}
COST PLUS FIXED FEE ‘
PLANT FPORCES Cons. too
ARCHITECT—ENGINEER PF
DESIGN ENGINEERING OPERATION CPFF
GE MELD ENGINEERING FP

SCOPE, PURPOSE, STATUS & PROGRESS .
This project provides for the extension of plutonium research laboratories on the
second floor of 308 Building by eréction of plastered ceilings and wells to provide
contamination control barriers. It also includes laboratory service extension and
fabrication of a metallography hood.

The proJect ves authorized by HOO-AEC June 2&, 1962.» L

I . . R . .
AT JJU( FAEEN o L - ., e

e

¥AEC Work Authority has not been issued.

PROJ. NO. TITLE FUNDING

CAH-959 Graphite Machining Shop - 300 Ares 62-k

AUTHORIZED FUNDS | . o e AEC § COST & COMM, TO $
$ CONST.S GE_§ ESTIMATED TOTAL COST $ lQi_ng
[sTarRTING [DESIGN DATE AUTHORIZED R T BL./DESION PERCENT COMBPLETE
DATES CONST. DIR. COMP. DATE DATES |[consT. WT'D. | SCHED. [ACTUAL

ENGINEER DESIGN 100
,_EO OM Lyso TITLE |

MANPOWER AVERAGE |ACCUM MANDAYS|EE-TIT. 1}

FIXED PRICE T N

COST PLUS FIXED FEE

PLANT FORCES CONST. 100

ARCHITECT ~ ENGINEER ¥

DESIGN ENGINEERING OPERATION CPFF

GE FIELD ENGINEERING i

SCOPE, PURPOSE, STATUS ¢ PROGRESS

This project provides for a new graphite machining facility near the graphite storage
building. The facility will permit greater flexibility in the handling and
machining of graphite shapes as well as providing additional space for non-metallic
materials testing in the area presently used for graphite machining.

The project proposal was submitted to the Commission for approval March 2, 1962.

The proposal was returned unapproved June 8, 1962.
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SEMI—MONTHLY PROJECT STATUS REPORT nwW- L 3%
GENERAL ELECTRIC CO, — Hanford lal i DATE 6-30-62
PRQJ.NO. TITLE FUNDING
CGH-955 | Reactivation of the H-1 loop - 105-H Building 0490
AUTWORIZED FUNDS [pgsien s 10,000 AEC $ CosT & COMM T0 §31.62 $ 10,000
s 10,000 {com'r.s P 10,000 ESTIMATED TOTAL COST R 105, 000
STARTING [oEsion _B=10~62 DATE AUTHORIZED 3-20-62 [ oesiond-30-62 BERCENT COMPLETE
DAYES CONST. 7_15_62 DIR. COMP. DATE DATES 1courr112-15-62 WT'D. |SCHED. [ACTUAL
ENGINEER OESI 6N 100 38| 11
FEO - OM Lyso nime s
MANPOWER avemagE |accum manoavsfise-TiTa1 | 100 3] 11
FIXED PRICE AL-TIT $ 4
COST PLUS FIXED PEE
PLANT FORCES Coxst. 100
ARCHMITEC T~ ENGINEER PF
DRSIGN ENGINEERING OPERATION CPFF
@& FIELD ENGINEERING i
SCOPE, PURPOSE, STATUS & PROGAILSS
This project will provide the primary test facility for determination of the
feasibility of using aluminum-claed fuel elements in high temperature water by
studying improved alloys and corrosion inhibitors.
AEC Directive No. HW-536, dated March 29, 1962 authorized $10,000 to initiate
design and provide new cost estimate for review by the Commission. Design work
is in progress.
*Taken framthe Project Planning Schedule.
|
PROJ. NO, TITLE FUNDING
CGH-957 |. Small Particle Technology Laboratory - 325 Building 62-k
AUTHORIZED FUNDS | o oms 2,000 AgC § - COST & COMM, T06.10) ~ ] 4.050
s 40,000 CONST. $ 5,000 ox s 40,000 ESTIMATED TOTAL COST s 40,000
jeTaRTING [ogsign #+=23=E2 DATE AUTHORIZED 3.2].62 T DL loxsion 5~ 1-62 PERCENT COMPLETE
DATES const.T=15-62 DIR. COMP. DATE }17.]-62 DATES |consT. 11-1=62 WT'D. | SCHED, [ACTUAL
ENGINEER DESIGN 100 100 (100
FEO - DS Jackson TiTLE |
MANPOWER AVERAGE |ACCUM MANDAYSCE-TIT.11 | 100 100 1100
FIXED PRICE AE- TIT. I}
COST PLUS FIXED FEE
PLANT FORCES CONST, 100
ARCHITECT ~ ENGINEER PF
DESIGN ENGINEERING OPERATION (HIO) 0.5 25 corPF
GE FIELD ENGINEERING P
SCOPE, PURPOSE, STATUS & PROGRESS
This project provides laboratory space for research and development in small
particle technology related to the generation, control, and disposal of radio-
active wastes.
Directive HW-535, dated March 21, 1962, authorized total project funds in the
amount of $40,000.
Detailed design is complete. A work order has been issued to J. A. Jones
Construction Company for performance of construction.
1236131
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GENERAL ELECTRIC CO. —

SEMI-MONTHLY PROJECT STATUS REPORT
Eanford laboratories

HW -

L

-

DATE £.30-62

FUNDING

, “ROJ.NO. TITLE (oolant Systems Development laboratory o
| CAH-936 1706-KE Building Addition _ we
THORIZED FUNDS {;;,,“ s 9,000 F!C s 115,000 COST 8 COMM T0 £_10=F2 s 2L 906 (cRL
s 130,000 const, $ 121,000 ex s 15,000 ESTIMATED TOTAL cOST $ 130,000
$TARTING pEsIon F~o=EL DATE AUTHORIZED L-5E2% E%L'EL,‘ pesighn 1162 I PERCENT COMPLETE
cATES consT, 5-1=-6Z DIR. COMP. DATE 1(0=%]-62 DATES |consT- 11.30-5 WT'D- [SCHED. |[ACTUAL
ENGINEER DESIGN 100 100 1050
TITLE 3
¥R Iﬁnii:ii AVERAGE JACCUM MANDAYS JI SE-TITu 1 | 3 el 17
FIXED PRICE 3.5 L& AE=TIT I}
COST PLUS MXED FEE
PLANT FORCES CONST. 100 20 -
ARCHITEC T~ ENGINEER 166 PF
DESIGN ENGINEERING OPERATION CPFF
GE FIELD ENGINEERING A L P 103 ez "

'

SCOPE, PURPOSE, STATUS & PROGRESS

by the Bovay Exgirneers.

strike, on 6-14-£2.

This project provides facilities for the coaduct cf
studies for nuclear reacter coclant systems, by tkhe
laboratory facility on the west side of the 170€-KE
Current estimate of Title I and II costs - $11,000.

#Jriginal suthorization for design was 8-9-61.

Building.

Cortinuation of corcrete form placement started; afier sgettlement of the carpenters!

corrosicn and Jdecontamination
addition of 2,70 sq. ft.
Designr wvas accomplisked

PROJ. NO, TITLE FUNDING
IF-95] -C Ca -_327 3 ¢29C
AUTHORIZED FUNDS [0 ool 5,200 agcs =0= COST 8 COMM. TO 3 1. £2 s__15,3F0
s 55.000 const.s 50,000 ce 8 55,000 ESTIMATED TOTAL COST $ 55,000
STARTING [pesign 4=~ 3o=E2 DATE AUTHORIZED ] .12-62 S BL.IDESiGN k] .62 PERCENY COMPLETE
DATES 1co~s-r.i':’5"€2 GIR. COMP. DATE 1c_$,52 DATES |consT, [ ~31=F2 WT'D. |SCHED. [ACTUAL
ENGINEER DESIGN 100 100 M
FEO - OM L&SO TITLE §
MANPOWER AVERAGE [ACCUM MANDAYS|IGE-TIT. 11 105 |1 100 A
FIXED PRICE AEs TIT. I N
COST PLUS FIXED FEE
PLANT FORCES CONST. 100 23 27
ARCHITECT ~ ENGINEER PF 100 2] . 21
DESIGN ENGINEERING OPERATION CPFF
GE FIELD ENGINEERING Fe
L]

SCOPE, PURPOSE, STATUS & PROGRESS

of a combined "A-G" extraction battery.
Relocation of "C" column is complete.

is in progress.

1236132

Miscellaneous irtercomnecting piping work is comt

This project will provide a closely integrated "A" Columm in series with the relocated
"C" Cclumn to permit the development of a mathematical model for the mass transfer
of uranium, as well as the exploration of the possibilities of computer optimization

Instrument line gutters are iastslled.
"A" Column fabricatior

irging.




SEMI~MONTHLY PROJECT STATUS REFORT

GENERAL ELECTRIC CO. —

Henford lsborastories

T 1
HW- =5 0o

[

DATE 6‘30‘62

IEERET TITLE , FUNDING
CAR-922 Burst Test Facility for Irradiated Zirconium Tubes 62-k

AUTHORIZED FUNDS [pEsiaN § 29, 600 AEC S COST & COMM. TO _6__:;(:,_62 s 29,620

s ?9}6OC {consT. § GE 29‘_,600 ESTIMATED TOTAL COST s 289,00(3

STARTING .{DESIGN 11'7-61

DATE AuTHORIZED 10=23-61 EST'D-

DESIGN 5-21-6‘1’

PERCENT COMPLETE

paTEs | onst. 10-1-62 oir, comp. pate To be estabd oaTes | consT.9=1=63 WT'D- |SCHED. ACTUAL
ENGINEER lished at a later date DESI 6N 100 100 | 17
TEQ - KA Clark TITLE |
MANPOWER AVERAGE |ACCUM MANDAYS || SE=TIT.i1 57 120 l&:
FIXED PRICE AE-TiTi] 43 100 | 120
COST PLUS FIXED FEE
PLANT FORCES consT. 100
ARCHITECT-ENGINEER = ROVAY Engineers 262 PF
DESIGN ENGINEERING OPERATION 20 CPFF
GE FIELD ENGINEERING FP
SCOPE, PURPOSE, STATUS & PROGRESS
This project will provide facilities to permit deliherate desgtruciive testing of
irradiated zircconiwuwm tubing. This will provide operatirg a=d tube life data not
available because of the limited operating history of Zircalcy-Z2 pressure tubing
iz reactors.
A project proposal revisicn reguestiiag ccastruction funds is beirg svbmitted for
approval.
J
PROJ. NO. TTLe Additions to the 271-CR Bullding-Waste Treatment FUNDING
CAE-927 Demonstration Facility 5.-3
AUTHORIZED FUNDS T oo ols 11,000 AEC § 76,300 CosT aCOMM.T0 61062  § 1k .91k (I}_
s 92,000 const.s  B1,000 {GE s 15,70C ESTIMATED TOTAL COST  § 92,000
STARTING [pesign 6-15..61 DATE AUTHORIZED 5_];-61 ggﬂ':;‘. DESIGND =5 =2 PERCENT COMPLETE
DATES 1CONST.2“15"62 DIR. COMP. DATE To31-HZ DATES |consT.Q=15.E2 WT'D. | ScHED.|ACTUAL
ENGINEER DESIGN 100 100 100
FEO - KA Clark TITLE |
MANPOWER AVERAGE |ACCUM MANDAYSIGE-TIT. 1}
FIXED PRICE an WE-TIT. 1| 00 | 100 o)
COST PLUS FIXED FEE llo
PLANT FORCES CONST. 100 73 50
ARCHITECT ~ ENGINEER 15¢C PF
DESIGN ENGINEERING OPERATION CPFF 33 lm %_
GE FIELD ENGINEERING Fp &7 60 3

1236133

to the plant environs.

SCOPE, PURPOSE, STATUS & PROGRESS
This project provides facilities for pilot plant development of decontamination
processes for intermediaste level chemical processing plant waste for safe discharge

Deglgr was accomplished by the Bovay Engineers.

Ccntinued umsettled labor contracts have resulted in lack of progress on this
construction work.

Some concrete clean-up was accomplished but ncot significant

encugh to show for progress calculations.

RM -73I00 -042

(2=R1Y 4urcer mwenramn

<cu
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I SEMI —MONTHLY PROJECT STATUS REPORT ww— 75153
GENERAL ELECTRIC €O. — Hanford Iaboratories oATE 6-30-62
T LoiNe. TITLE FUNDING
| CAH-916 | Fuels Recycle Pilot Plent b-62-d4-3
F 1ORIZED FUNDS {DESIGN $ 2‘25 L@O ACC $ - COST & COMM TO 6-10-62 s JB“Q%O
s 425,000 CONST.§  Ow " l'es 3 L2550 ESTIMATED TOVAL COSY s 5100, 000%:
STARTING ttuon 3-15-61 DATE AUTWORIZED §5u22.60%H% g:‘:’":&w oesian8-15=52 T;utcsu-r COMPLETE
DATES  |eomsT. O-15-62% BIR. COMP. DATE foaTes {const11-1-6k4 wT'D: [scHED. [acTuAL
ENGINEER - DESI 6N 100 §h %
FEO - RW Dascenzo VITLE | 11 100 10C
NANPOWER AVERAGE [accum manDavs||SETITa1 | 89 | 00 90
FIXED PRICE A TIT 1) 0
COST PLUS MXED FrEE
PLANT FORCES [ CONSY, 100 0 0
ARCHITECT=ENGINEER F
DESIGN ENGINEERING OPERATION 30 CPFP
GE FIELD ENGINKERING »

SCOPE, PURPOSE, STATYS & PROGRESS

This project is to provide & facility to perform a full scope of engineering tests
and pilot plant studies associated with fuel reprocessing concepts. HOO-AEC approved
the revised project proposal requesting total prcject funds of $5,100,000 and sent

it on to Washington AEC for final approval.

Degign is continuing con all phases as scheduled.

Nc additional information has been received from Washington AEC, concerning
possible modifications to FRPP design to accommodate an AEC Waste Calcinaticrn
Program.

Direztive No. AEC-177, Mod. No. 3, dated June 22, 1962, was issued increasiag
design expenditures to $425,000 from $385.000 as an irterim suizorizatioy for

continuation of design. Work Authority No. CAH-~916 (4) dated June 22, 1962
increased the General Electric authorization to $L25,000 for design.

A total of 306 drawings have been issued for comment and 87 for approval. The
specifications are T0% complete.

¥Estimated construction starting date for removal of burial ground fill.

¥##% Original authcrization for initiation of design was February 9, 1961. June 22.
1962 is the authorization date for the last design supplement.

*¥#%% Tncluding transferred capital property valued at $100,000.
Project Proposal, Revision No. U, dated June 25, 1962 has been written by AEC

requesting an additional $40,000 for redesign of FRPP to include modifications
tc accommodate AEC's Waste Calcination Program.

1236134
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SEMI—-MONTHLY PROJECT STATUS REPORT Hw- 74153
GENERAL ELECTRIC CO. — parpord Laboratories DATE ¢ a30.62
RGN0, TITLE FUNDING
CAH-888 Biology laboratory Improvements 60-h-1
AUTHORIZED FUNDS [pesign g Ll.bgoo azcs 359,500 CosT a COMM TO [.D-62 s jh, 520 (&
s ’-LE0,000 {conu'. s 6,000 P— 60, 500 ESTIMATED TOTAL COST $ h20,000
sTARTING [DESIgNO=0-00 DATE AuTHORIZED L4=18-61% g’o&ﬁ.4 ommen3=31=-€1 |  memcuny courLETE
OATES | ounsr.T=10-61 DIR, ComP, DATE  3=31-62 oATES | consT. 8~1=6 WT'D. |SCHED. [ACTUAL
ENGINEER _ [{oESION 100 NS 100
FEO - JT Lloyd TITLE |
MANPOWER AVERAGE JACCUM MANDAYS || SE-TITa1 ] 17 NS 100
FIXED PRICE 2650 ae-mivn| 83 Ns | 100
COST PLUS FIXED FEE
PLANT FORCES consT. 100 100 88
ARCHITECT- ENGINEER PF 1 100 | 100
DESIGN ENGINEERING OPERATION cPFF 10 NS 0
GE FMELD ENGINEERING L 890 | 100 97

SCOPE, PURPOSE, STATUS & PROGRESS

This project provides additional space for biological research supporting services,
and involves an addition to the 108-F Building.

The Radiation Source Handling Facilities were received at Hanford on 6-4-62.
console has been delivered to the 108-F Bldg.

due to the steel workers' strike.

laying of vinyl floor covering was completed after the carpenters' strike was
A preliminary inspection was made on
June 14, 1962 and the contractor was supplied with a list of uncompleted items.
The radiation and control rooms were accepted with exceptions to permit J. A.

settled. Air balancing has been resumed.

Jones forces to start imnstallation.

The
All other crates cannot be moved

**Estimated project completion date provided the strike has been settled by 7-1-62.

*Original authorization for design was May 3, 1960.
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l SEMI —-MONTHLY PROJECT STAT-US REPORT HW - 7‘&;53
f GENERAL ELECTRIC CO. — Hanford Iaboratories DATE 6._30_52
T PRQJ.NO. TITLE FUNDING ‘
| _caAB-B67 Fuel Element Rupture Test Loop 58-e-15
THORIZED FUNDS {u,,“ s 130,000 AEC S 820,000 COST 8 COMM TO € _10)_62 s 550,536 (@L
s 1,500,000 (comst.s 1,370,000 e s 000,000 RSTIMATED TOTAL COST 51 ;
sTARTING [pESIon 8§=1-60 DATE AUTHORIZED B2l Q0% Ez‘;gl'._‘ pesien 3-15-61 PERCENT COMPLEYE
PATES  lcowst. 11-2-60 DIR. CoMP. DATE  6.30-62  [PATES |consmyn.31.62 wt'D. [scuED. [acTuaL
ENGINEER DESIGN 100 100 100
TR&AQ-MEEQ = PC_Walkup TIME !
N - -
MANPOWER - AVERAGE [AccuM MANDAYS || SE-TITd 1 91 100 “Ar
FIXED PRICE 5 2385 AL-TITH 9 100 | 100
COST PLUS FIXED FEE
PLANT FORCES 0 1940 CONST. 100 100 o
ARCHITECT= ENGINREER PF R 100 5,-.[
DESIGN ENGINEERING OPERATION CPFF é? 100 9,:,
GE FIELD ENGINEERING Fp (1) lo 100 1':5:;

2)1 31 100 93

SCOPE, PURPOSE, STATUS & PROGRESS

* G. A. Grant Company
}  Lewle Hopkins Construction Company

{1
(2
This facility is to be used for fuel rupture behavior studies with respect to physical
distortion and rate of fission product release.

Project is behind official schedule because of delays in delivery of material ani
due to CFFF labor strike. A revised project proposal has been submitted which exiepis
the project completion date to October 31, 1962.

#Initial authorization was on 10-1-59.

PROJ. NO. TITLE FUNDING
AUTHORIZED FUNDS [DE“GN s AEC § COST & COMM. TO S
$ 1 CONST.S {GE S ESTIMATED TOTAL COST S
STARTING [pesign DATE AUTHORIZED 550':"2;_. DESIGN PERCENT COMPLETE
DATES CONST. DIR. COMP. DATE DATES [coOnsT. WT'Ds SCHED. |ACTUAL
ENGINEER DESIGN 100
TITLE 1
MANPOWER . AVERAGE |ACCUM MANDAYS|IGE-TIT. |1

FIXED PRICE AE- TIT. 11

COST PLUS FIXED FEE

PLANT FORCES CONST. 100

ARCHITECT - ENGINEER PF

DESIGN ENGINEERING OPERATION CPFF

GE FIELD ENGINEERING Fp

SCOPE, PURPOSE, STATUS & PROGRESS
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SEMI—MONTHLY PROJECT STATUS REPORT ww- 74153

GENERAL ELECTRIC CO. ~— ories PATE £ _20-62
PROJ.NG. TITLE Hanford laborator ""é%'“
CAH-866 Shielded Analvtical Laboratory - 325-B Bullding 61l-a-1
AUTHORIZED PUNDS [pggien § 60,000 ames 546,500 COST 4 COMM T (_10-62 $ 131 A
s 700,000 consY. § 6&000 e 8§ 153,500 ESTIMATED TOTAL COSY $ [
svanTine foesien 9-5-59 BATE AUTHORIZKD 5-31-60% SLo;, |omsen] 1-14-60] PERGUNT COMPLETE |
Darves L°“'7' 6_15_61 OiR. COMP. BATE 6_30_62 DATRES cmflo_ﬁ_o-62 WTD: | SCHED. |ACTUAL
ENGINEER DESION 100 100 100
FEO - RW Dascenzo TnE
MANPOWER AVERAGE |ACCM MARDAYS || SESTITAL] 10 100 100
FIXED PRICE 0 1760 AETITII| QO 100 100
COST PLUS FIXED FEE
PLANT FORCES 0 ConsY. 100 100 ()
ARCHITEC T~ ENGINEER 3 L 3 1 1
DESISN ENGINEERING OPERATION | cerr P 0 0
@8 MIELD ENGINEERING 1 fr Q5 100 . 60

SCOPE, PURPOSE, STATUS & PROGRESS

This project will ellow greater capacity for analytical work involving today's
more highly radioactive solutions and consists of adding a shielded laboratory

to the 325 Bullding.
#0riginal authorization for preliminary design was August 12, 1959.

The contractor's completion date has been extended from April 15, 1962 to June 2k,
1962. This does not reflect lost time due to the carpenters' strike which lasted
from 5-16 to 6-13.

The 3 rejected lead glass viewing windows that were reviewed have been accepted
by AEC with a contract modification.

A revised project proposal has been prepered, but not approved by AEC, extending
the completion date, reducing the total authorized project funds and increasing

G. E.'s field engineering authorization.

The building has been furred for plastering; a new window and door have been

cut into the common wall with the 325 Bldg; 95% of the roof has been put on; cell
wall concrete partially finished; first floor electrical runs pertially installed
and preperations initiated for the in-cell conveyor.

1236131
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SEMI—MONTHLY PROJECT STATUS REPORT Hw- 74153
GENERAL ELECTRIC co. — Hanford ILaboratories DATE 6:;3‘%.53‘

- FRQJ.NO. TITLE

cH-85T Physical & Mechanical Properties Test Cell - 327 Bldg. | 0290
7 HORIZED FUNDS [pgsieN § lltst AgZC S - COST & CaMM 706_]0 62 : 28h 220
00,000 ) ESTIMATED TOTAL COST

N ’ consT. 8 5,000 - PLETE
sranTine [DEsien 11~2- BATE AUTHORIZED Q_DD_61# CueL. joumen 3, IS-Gé PE "::.': 5:;"‘.;. £ —

DATES |consT]D_16-
n;v:': ...lcoua?-2-l2-62 Sth. comp. DATE]D.-]15-62 ¢ 12-15 - . 551166
FEO - KA Clark VITLE |
100 | 100 [ 100
MANPOWER AVERAGE [AcCuM ManDAYs | SE-TITL1

FIXED PRICE " AE-TIL I

COSY PLUS MIXED FRE 3 - — 5 5

PLANT PORCES ’T"

ARCMITECY = ENGINEER

DESIEN ENSINZERING OPERATION 833 ::" 18 9 9

8% MELD ENGINEERING Fais - 5 5

SCOPE, PURPOSE, STATUS 8 PROGRESS

This project will provide facities for determining physical and mechanical properties
of irradiated materials, and involves the installation of a cell in the 327 Building.

Current estimate of Title I and II costs - $55,000. Detailed design started L4-1-60.
~ Procurement and construction authorized 9-22-61.

Basement floor and foundation concrete work is completed. Construction has stopped
until cell assembly is delivered.

Number of purchase orders required 19 Value (Est.) $253, 000%*
Number of purchase orders placed 19 Value 203,000

© #0riginal authorization for design was October 1, 1959.
#¥Includes delivery charges, inspection and contingency.

Vendor mistakes on cell castings have included boring holes over tolerance, boring
holes off-center, machining castings out-of square and poor workmanship on the cell
liner.

The completion of the cell assembly remains the most critical item in the
completion of this project.

It appears that considerable time and effort will be required to correct the
deficlencies and expedite the completion of this order.

123b138
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GENERAL ELECTRiIC CO. — Hanford Leboretories DATE 6_'30_62 |
PROJ.NO. TITLE FUNDING
CAB-822 Pressurized Gas Cooled Facility 4141 Operatir |

AUTHORIZED FUNDS pesign s 13 000 axcs . 15,000___ COST 4 COMM TO 5_]%_52 s 129,996 ‘
51,170,000 consT. 5 127,000 e _$ 3,155,000 ESTIMATED TOTAL SoeT * 1,170,000
stamting fpestan §.]10-5Q | PATE AUTHORIZED D.D. (D% oL josmen) PERCENT COMPLETE
oAves consT. 10=17=-60 |0 coMp. DATE £.90.K2 DATES cons 1031 - WT'D. |SCMED. [ACTUAL
o - "ouom

100 100 | 100

ENGINEER

' TITLE
IRGAO-MEEQ - DP Schively

MANPOWER AVERAGE [ACCUM MANDAYS [{ SE-TIT.11

AE-TIT 11

FIXED PRICE
COST PLUS FIXED FEE

CONST,
PLANT FORCES

100 100 91_
0]

ARCHITECT- KNGINEER ad 1.4] 100

DESIGN ENGINEERING OPERATION asid 22.11 100 Q9

GE FIELD ENGINEERING P 6.6 100 | 100
P 69.9! 100 90

SCOPE, PURPOSE, STATUS & PROGRESS

Struthers Wells has a1l components but is unable to complete assembly and test of
heater before August 15, 1962.

The Supervisor; Maintenmance & Equipment Engineering, witnessed preliminary gas-
bearing blower tests at the Bristol Siddeley Plant. Preliminary tests indicate
completion of two blowers, including testing, by August 15,  1962.

Project Proposal; Revision V is being circulated for approval. This revision
requests extension of completion date to 10-31-62 with no increase in

project funds.

*Initial suthorization date was December 18, 1958. 1
PROJ. NO. [ TitLe FuUNDING
AUTHORIZED FUNDS DESIGN § AEC S COST & COMM, TO $
$ CONST. S Tc( $ ESTIMATED TOTAL COSY $
STARTING [pesian DATE AUTHORIZED 5353; DESIGN PERCENT COMPLETE
DATES CONST. DIR, COMP. DAYE OAYES |consT. WT'D. | SCHED, |ACTUAL
ENGINEER oLsIN 100
LD (8 A
MANPOWER AVERAGE |ACCUM MANDAVYS[SE-TIY. 1)
FIXED PRICE AE-TIT. 1)
COST PLUS FIXED FEE
PLANT FORCES CONST, 100
ARCHMITECT = ENGINEER rF
DESIGN ENGINEERING OPERATION cPFF
GE FIELD ENGINEERING P
SCOPE, PURPOSE, STATUS & PROGRESS
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UNCLASSIFIED I-1 HW-7L153

TEST REACTOR AND AUXILIARTES OPERATION
JUNE 1962
. REACTOR DEVELOPMENT - Ok PROGRAM

PIUTONIUM RECYCLE PROGRAM

Plutonium Recycle Test Reactor

%r&tion

Reactor output was limited to 185 MWD for a plant efficlency of 8.8%.
Because of the low operating efficiency, exposure data normelly in-
cluded in this report did not change significantly during the month and
will not be presented. '

The reactor was shut down on June 3, 1962, for refueling and process
tube examination. Seventy-six process tubes, four U0, elements, three
IX Pu-Al elements and one mixed oxide element were inspected during
the outage. All process tubes evidenced wear corrosion. Two tubes
were more severely corroded than the remsinder (22 and 26 mil deep
marks, respectively). These were removed and burst tested. Tests
demonstrated greater hoop stress strength than for unirradiated tubes.
One Pu-Al element was found to have lost a band, and was removed to
the storage basin. Another Pu-Al was removed when the results of
stagnant water tests indicated that it probably had defective cladding.
A UO> element showed severe wear on the spiral bundle wrapping wire
and was removed to storage.

Nine fresh mixed oxide elements and one special MgO-PuOo spike element
were charged. The June 28th core loading was composed of 37 Pu-Al ele-
ments, one MgO-PuOs element, 27 U0p elements and 20 mixed-oxide elements.

A "shim free" approach to critical, made on June 28, predicted & cold,
clean critical level of 63 inches.

A piece of 304 SS found in the inlet jumper of a process tube led to
radiographic examination of the flow straightening vane upstream of

the bulk flow venturi, which confirmed damage to the straightening vane.
At month end the reactor was discharged of all fuel elements in prepar-
ation to draining the primary system to further investigate and repair
the vanes and evaluate possible corrosion problems throughout the system.

UNCLASSIFIED
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UNCLASSIFIED I-2 BW-T4153

D0 and helium losses were 3694 lbs and 66,600 scf, respectively. High
Do0 losses are attributed to extensive charge-discharge and tube inspec-
tion work which required the system to be open. In addition, a D0
spill from which TihO 1bs of DO were recovered resulted in an additional
loss estimated at 150 lbs from stack gas condensate sampling. The spill
came about during preparations to remove a process tube while another
process tube was partially disconnected; & combination pressure and
syphoning action caused Dp0 to drain from the primary system into the
upper and lower access spaces. The water loss was stopped after about

5 or 6 minutes.
E nt rience

A weld failure wes found on the 26-inch expansion spool bellows provid-
ing contairmment between the vessel and the export steam line. About a
120° of seam weld on one of the folds had failed. Repeirs were made
and the rest of the bellows including the one on the relief line was
thoroughly inspected and leak tested. No leaks or other defects were

found.

No serious difficulties were encountered during removal of three process
tubes.

The inlet jumper between the angle valve and venturi on tube #1542 was
replaced when the nut galled during removal.

About two tablespoons of rust, metal shavings, etc., were removed from
a high pressure helium valve and adjacent piping. During the course of
repairing the above valve, an isolation valve galled between the stem
and bonnet. It was removed and modified parts fabricated to effect
repairs, Additional modifications are planned for it and other valves
of the same type to prevent this problem in the future.

A nunber of problems were encountered during the annual test and over-
haul of & high pressure helium safety relief valve. Although the valve
was set and relieved at the proper pressure, it would not reseat. It
wes found after several trials that the bevel on the nozzle retainer
was too large and would not allow the "0" ring to seat properly. A new
retainer was made.

Both boiler feed valves were repaired this month. A large piece of weld-
ing stag was found in one.

UNCLASSIFIED
123611 -




UNCLASSIFIED I-3 HW-TL153

Bear in Moderator Pump Motors #2 and #3 were replaced. Bearings in
Motor had been in service less than three months and those in Motor
#3 less than & month. Precision bearings were installed in these motors
and their performance will be watched closely.

The FEEF manipulator was installed this month but gear noises required
removal for additional repair.

Two repaired shim rods were installed in place of defective rods. The
replacement rods had received limited previous exposure. No significant
difficulties were encountered in the repair or mplacemn‘g.

Programmed maintenance required 571 manhours or 11% of the total avail-
able manhours. .

E.orovement Work Status (significant items)
Work Completed: ’

Permanent mounting of second startup channel
Relocation of Pressurizer Pressure Transmitter

Ieak collection tank modifications

Instrumentation for Helium System 0il Absorbers
Instaellation of Experimental Iow level Effluent Monitor
Replacement of Generator on shipping cask

Work Partially Completed:

Safety circuit ground and low voltage detector
Outlet nozzle cap modification (now 90% cample‘be)
Fueling vehicle hoist modification

Reactor core liquid level instrumentation
Primary Oxygen Analyzer Installation

Shim rod readout modification

Prototype replacement inlet gas bellows

Core blanket system piping modifications

Flanges for safety relief valves in helium system
Rupture Monitor sample line changes

Chain barricade for rotating shieid

Design Work Completed:
Enlarge Chemical Feed system

Decontamination Facility
Modification to storage basin crane

UNCLASSIFIED

123b 142



| 2

UNCLASSIFIED I-k HW-74153

Primary pump recording ammeters

High pressure helium compressor inter-after cooler relief
Outlet nozzle bracing

Fuel transfer pit hoist drain

Modification to helium valve stems

Interlock between charge-discharge machine, shroud seat and dis-

charge hoist
Design Work Partially Campleted

Control roam ventilation

Additional fuel storage and examinstion lsyout
0il storage bullding

Boiler feed pump seals

T™hird exhaust air activity channel

Compressed air supply revision
Fuel transfer system modifications

Process Engineering and Reactor Physics

Calculations of heat generstion in Moxtyl fuel elements which take into
account the neutron flux depression due to the higher cross sections

indicate & net generation of 1.35 times that for a natwral UOp element.
This calculated heat generation rate is within T% of the observed rate.

The data obtained from PRTR Test Mumber 15 (HX-1 Enclosure Temperstures)
showed a gradual buildup cf the air temperatures in the enclosure to about

. 155 F. An inspection of the concrete surfaces in the enclosure showed no

signs of excessive dehydration due to the high temperatures.

Procedures

Revised Operating Procedures issued 5
Revised Operating Standards issued 10
Temporary Deviations to Operating Standarde issued 4
Revised Process Specifications accepted for use o
Maintenance Manuals issued 2
Meintenance Procedures issued 0]
Drawing As-built Status June Total
. Approved for as-built 9% 656

Ready for approval T5

In drafting 50

Voided 46

No change required 8

912 - 82% of total
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Personnel Training ‘
Qualification subjects 120 manhours

Specifications, Standards, Frocedures 31
Fueling Vehicle 10
' 181 manhours

Status of Qualified Personnel at Month End

Qualified Reactor Engineers 10
Qualified Technicians 6
Qualified Technologists 19

Plutonium Recycle Critical Fecility

Design Test Status:

Electrical 100%
Instrumentation 96
Fuel Handling 25
Moderator System 100
Thimble Coolant T5

Improvement Work Status:

Work Completed:
Installation of D,O purification system
Installation of fiange in vent line from weir
Removal of PRCF cell radiation monitor from PRTR annunciator
Rerouting of weir overflow-reactor drain and moderator addition
lines to the moderator storage tank

Design Work: o
Installation of interlock to prevent loss of transfer lock seal

air or loss of process water pressure

The safety rods were inspected and found satisfactory. A new cable was
installed on a telephone line which had been causing spurious trips in
the startup channels.

Operation

All Critical Facility and two PRIR assigned persomnel satisfactorily com-
pleted written examinations. A total of 62 CFO and PRTRO personnel man-
hours was devoted to Critical Facility treining.
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Fuel Element Rupture Test Facility

Project Status (Project CAH-862)

A revised project proposal requesting a completion date extension to
October 31, 1962, is circulating for approval. Design of B cell shield-
ing is camplete. Several design changes are in process 88 a result of
detailed hazards analysis. Over-all construction is estimated at 96%

complete.,
ration

Training sessions for operation of the filter plant were initiated.
Considerable work on training aide, manuals and procedures was accom-

plished.
GAS COOIED POWER REACTOR PROGRAM

Project Status (Project CAH-822)

The project is 91% camplete. A project proposal revision requesting a
completion date extension to October 31, 1962, is being circulated for
approval. Preliminary testing of gas blowers was witnessed at the
vendor's plant. Bearing instability problems appear to have been
golved and final assembly of blowers is under way., Heater delivery
has been delayed and is now scheduled for August. ’

Operation

Classroom training was completed. A total of 314 manhours wes devoted
to training. Written qualification tests were taken by the majority of
personnel, Work on manusls, procedures, data sheets, and startup tests
continued,

TECHNICAL SHOPS

Total productive time for the period was 22,499 hours. This includes 14,677
hours performed in the Technical Shops, T332 hours assigned to Minor Con-
struction, 375 hours essigned to off-site vendors, and 115 hours to other
project shops. Total shop backlog is 19,474 hours, of which TO percent is
required in the current month with the remainder distributed over a three-
month period. Overtime hours work during the month was 8.9 percent (1702.1)
of the total available hours.
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Distribution of time was as follows:

Man-hours % of Total

Fuels Preparation Department 5,270 23.42%
Irradiation Processing Department 2,052 9.12%
Chemical Processing Department 978 4,35%
Hanford Iaboratories Operation 1%,199 63.11%

Requests for emergency service required an overtime ratio which is in excess
of that normally experienced by this operation. Factors influencing the
overtime rate included the urgency &ssociated with several large research
and development projects within HIO, plus the shop support required by CFD
in the Weapons Program and FPD in the program to develop rail supports for
NFR fuel elements.

Manager
Test Reactor and Auxiliaries
WD Richmond :dde
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INVENTIONS OR DISCOVERIES

All persons engaged in work that might reasonably be expected to
result in inventions or discoveries advise that, to the best of their knowledge
and belief, no inventions or discoveries were made in the course of their
work during the period covered by this report except as listed below. Such
persons further 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 or discoveries.

INVENTOR TITLE OF INVENTION OR DISCOVERY

C. H. Bloomster Nuclear Fuel Materials - A Plutonium-
Zirconium Alloy
HW-73910. June 4, 1962.

D. L. Ballard and Design of Highly Flexible Metal
C. W. Harrison Gasket

_ Zra ol

Manager, Hanford Laboratories
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