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MONTHLY REPORT
HANFORD ATOMIC PRODUCTS OPERATION

JUNE 195k
GENERAL SUMMARY

Production Operations

In the Metal Préparations Section production of normal material for the month was
100 percent of forecast. The overall canning yield for June was 81 percent.

The total reactor input plutonium production was 136 percent of the official
forecast for the month. The output production was 125 percent of forecast.
During the month a total of 22 uranium and six "J" slugs failed in the reactors.

Redox production for June was 66 percent of the official forecast and the T Plant
production was 104 percent of forecast. TBP production was 122 percent of
official forecast. UO3 facility production was 128 pgrcent of forecast. All
commitments for 234-5 production were met.

Engineering Technology

Project CA-51L, 300 Area Expansion design was completed ‘during the month, with
the exception of new items of equipment and design field liaison. Activity on
Project CA-513, Purex Tank Farm condenser revisions, continued on a priority
basis. Design for the new contact condenser was advanced to 20 percent
completion.

Authorization of Project CG-558, Reactor Plant Modifications for Increased Pro-
duction, totaling $26,800,000, was received from the AEC on June 15, 195L.

The directive included authorization to provide design for maximum process water
flow at F & H Reactors. A revised project proposal incorporating the changes
imposed by the directive, is belng prepared.

Twenty informal, nine Class I and no Class II radiation incidents were recorded.

Personnel and Services

There were no major injuries recorded during the month of June. There were 28L
minor injuries during the month, as compared with 289 in May.

The empld%ée separation rate increased from .6l percent for May to 1l.19 percent
for June. .

As of June 30 there were 306 housing applications pending.
The congressional hearing on disposal legislation was held at the Columbia High

School on June 18 abd 19. It is felt that passage of disposal legislation this
year is doubtful.
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HANFORD ATOMIC PRODUCTS OPERATION

c-1

OF EMPLOYEES
JURE 30, 195L
EXEMPT OTHER ‘ TOTAL
- 6=30-54L 5-31-5lL  6-30-54 5-31-5L  6=30-5L 5-31-5
Engineering Department
General 19 18 77 N 96 S
Design in 171 130 129 301 30
Project 272 270 155 169 L27 L3
Technical Section .
General 10 10 3 2 13 i
Applied Research 120 121 5l 52 17k 17
Separations Technology 1316 16 Lo 39 156 15
Pile Technology 106 105 66 66 172 17
Fuel Technology T2 73 73 70 U5 i
Kdvance Technology 1l 11 1 1 12 1
Menufacturing Department
- General 15 15 7 7 22 2
Reactor 273. 267 1 156 112 1 429 39
Sem rations 285 288 1248 1 264 1533 55
Metal Preparation 98 97 L6l 450 559 5L
Plant Auxiliary Operations Department :
" General 1 1 1 1 2 :
Elec., Dist. & Telephone k) 30 137 139 167 16
Transportation Ll Ly Lh7 L3 ko1 L8
Purchasing & Stores sé sy 235 229 29L 28;
Plant Protection
Gereral. X 1 1 1 2 :
Patrol & Security 59 59 39 bl 4198 500
Safety & Fire 30 klej 106 107 136 13
0ffice Services 13 13 197 177 210 19
Administration Main. Service 12 12 86 86 98 9t
Uperations Analysis 38 39 65 61 103 101
Finacial Dem rtment
- Financial General 6 6 8 L 1l i
Costs & Budgets 27 26 98 99 125 12¢
General & Personnel kccounting 18 18 113 113 131 13:
Property Accounting 15 16 L1 L 57 5
kndits & Procedwres 18 18 k 3 22 o
SF Accountability 6 g pis] 20 26 o
Employee & Public Relations Dept.
Community Operations 67 68 18k 177 251 24
Beal Estate Services 22 2 158 162 180 18!
Heal th & Safety sk sl 211 21 265 26s
Management 7 7 2 2 9 :
Salary Administration Y g 6 6 11 r
Employee Relations 20 a 39 ho 59 o
" Public Relations L L 2 22 25 2¢
Union Rela tions 8 8 7 8 15 1
Technical Personnel
Staff L L 6 é 10 L
Others - - 72 Lé 72 W
1205033 v



TOTAL
6=30-5l 5=31-""

OTHER

5y 6-30=5L 5= 31-5k

BIEMPT
6=30-5l4 5=31-

Standards

General
Biophysics
Biology
Engineering
legal
St
Total

Records &
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Radiological Sciences Department
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MANUFACTURING DEPARTMENT

JURE, 195k

METAL PREPARATION SECTION

The net production of acceptable slugs in June was 285 tons which was 100 per-
cent of the official forecast. Five tons of material were canned as four-inch
slugs. The canning yield was Tk.2 percent for the four-inch and 81.3 percent
for the eight-inch slugs with an overall canning yield of 81 percent.

The canning of thorium continued with 1367 acceptable slugs being produced at
a canning yield of 60 percent. The principal difficulty encountered was
wrinkled cans which resulted from oversized wafers.

There were no autoclave failures during the month.
~ firm e

L AP - W NP

REACTOR SECTION z#iw&%,.f;;zv S

The total input plutonium production was 136 percen¥”df the official forecast
for the month and 113 percent for the quarter. The output production was 125
percent of the forecast for the month and 123 percent for the.quarter. The
monthly input production exceeded the forecast principally because of the im-
proved overall time operated efficiency which was 86.6 percent as compared to
80.3 percent for last month. Higher than forecasted operating levels and the
postponement of a one week outage at H reactor alsoc contributed to this higher
than forecasted production.

The established maximum operating levels, excluding enrichment burnout, were in-
creased a total of 107 MW. This increase (Pu and tritium) was attained as
follows: 42 at the C reactor as a result of raising the tube power limite and
65 at the B reactor as the combined result of raising the corrosion temperature
limit, changes in the flattening pattern resulting from large discharges and a
process test allowing the reactor to operate on trip-before-boiling limits.

The discharge of the low and high concentrations was 20 and 260 tons respectively.
Low concentration material was significantly lower than forecast because of the
changes in the 200 Area requirements for this type of material as a result of pro-
duction test scheduling at T plant. The total amountis discharged were greater
than forecasted because of accelerated discharge of the higher concentration
uranium from the C reactor in converting to a program of low concentration pro-
duction.

During the month 22 uranium and six J slugs failed in the reactors and required
an unusually low downtime of approximately 160 hours for removal. Three four-inch
~and one eight-inch slugs failed in the F reactor, and 18 eight-inch slugs failed
in the C reactor. The six J ruptures occurred at DR reactor.
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REACTOR SECTION (Continued)

During the month 24 reactor scrams occurred. Of these, 16 were caused by normal
panellit system difficulties at B, C, D, DR and E reactors. Five scrams at H
reactor were caused by flow difficulties on recirculation tube 0961-E (PT-105-506-E,
"Recirculation Studies"). DR reactor was scrammed for 2.2 hours on June 16 by a .
partially plugged cone screen. One scram at F reactor occurred when the power
level recorder was turned off to permit a battery change. Investigation of the
faulty circuit is planned for the next outage. One scram occurred at D reactor
vwhen a pump supplying filtered water to tube 2171-D (PT-105-525-E, "The Effects

of Water Quality on Pile Operation") failed. Total outage time charged to these
scrams was 8.1 hours.

An approximate 32 hour process tube leak testing:putage was scheduled at B reactor
starting June 20 as the result of abnormally higgﬁA leT §oom-Watar collection rates.
During the testing of 333 tubes, one major and & " ,jxiﬂﬁlq,leaks were corrected.
After the outage, water collection returned to norf#ial..

During June, horizontal rod work decreased significantly as compared to the previous
several months. At B reactor Fo. 6 rod, which was removed from service in May when
it became stuck midway in the reactor, was returned to service after a one-half inch
washer was removed from the gear box. Origin of the washer was not determined.

No. B rod thimble in B reactor, found to be leaking in April, was replaced, and the
rod returned to service. At F reesctor a new thimble for No. A rod was installed,
with the replacement of the rod scheduled during the next outage.

The 13 tube J=-Q-program at E reactor continued without incident.

The shipment of the irradiasted J material continued throughout the month with 2100
pieces being casked and shipped.

The new alum-silicate facility at 183-D was completed and pleced in operation. All
100 Aree water treatment plants are now using this type of coagulant for water
treatment.

During June one tube of eight-inch metal was charged-discharged from B while the
reactor was in operation.

SEPARATIONS SECTION

The Redox production was 66 percent of the official forecast for the month and 116
percent for the quarter as a result of above forecast production in May. The T plant
production of low g/t product for the month was 10k percent of the forecas<t.

DECARGRIRED
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SEPARATIONS SECTION (Continued) mw Bﬂﬂigﬁg

The Redox plant was shut down on June 1 due to the failure of the first cycle
feed pump. Operations were resumed on June 3. An operating rate of seven toms
per day continued until June 6 when a plugged salt waste line dictated another
shutdown. Following the removal of the obstruction, processing continued until
June 9, when the plant was shut down for the major equipment changes associated
with the Phase II program, oxidizer off-gas treatment and Jjumper installation
for the back cycling of the ANN solutions. At the end of the month essentially
all the Phase II and back cycling work was completed with the excepticn of a
few jumpers. The oxidizer off-gas treatment work remained toc be finished in
July. Difficulties with the 60 ton crane and delays caused by the decision to
flush the stack had to some degree caused the program to fall behind schedule
at month-end. The first attempt to flush the Redox stack on June 30 was halted
when, following the exhaust fan shutdown, the air from the canyon carried con-
tamination into the service part of the Redox building. A second attempt at
stack flushing was scheduled for early inifluly. She;fasility downtime for the
month was 567 hours, with 515 hours cha.rgadtot;e?kle II work and 52 hours
to the first cycle feed pump failure and the plug’ In the galt waste line.

The TBP plant production was 122 percent of the official forecast for the month
and 156 percent for the quarter. The operation was generally satisfactory except
for an increase in concentration of DBP contamipnant in the final urapium product.
Extensive organic vessel flushings and organic washes were required to overcome
the difficulty. The production rates averaged 3.5 and 3.8 tons per day fo- the
A and B lines respectively. The total downtime during the month for the liies
was 151 hours for the A line and 147 hours for the B line.

The waste removal rates were satisfactory, although at a somewhat reduced rate
due to the necessity of cleaning out essentially empty tanks before moving to
full tanks. A total of five tadks was officially declared empty during the

month. The discarding of the first cycle waste in T farm into open ditches was
completed.

The T plant operation was normal during this period with the processed material
being all low concentration.

The U0; facility production was 128 percent of the official forecast for the ,
month and 149 percent for the quarter. A total of 12 cars of powder were shipped
offsite during the month.

The 234-5 production of shapes was

The waste evaporators operated throughout the month with volume reductions of

37 percent at B and 32 percent at T. The feed for both evaporators was TEBP
waste. T

There was no production from the 108-B facility during the month.
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GENERAL o |
Personnel |
Total on Roll Jume 1, 1954 1523
Accessions 23
Separations | che
Motal on Roll June 30, 1954 358

#Does not include intra department transfers.
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MANUFACTURING DEPARTMENT

PATENT REPORT SUMMARY
FR
MONTH OF JUNE, 1954

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 expect
as listed below. Such persons durther 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. i}x'- o
E e
. e a‘.': ;'- .r
INVENTOR TITLE
Ralph E. Rugg, Reactor "Improvement on Extensible Ares Specimen
Section Holder for R.C.A. Electron Microscope,
' Model EMU"
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MANUFACTURING DEPARTMENT
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July 8, 1954

MANUFACTURTNG DEPARTMENT
‘NETAL PREPARATION -SECTION
June, 1
RESPONSIBILITY
There was no change in responsibility during this period.
ACHTEVEMENT | '
A. Operatigingpgrience
1. Statistics June
Acceptable Pieces Canned (4")(Tons)Gross 6
Acceptable Pieces Canned (4")(Tons)Net 5
Canning Yield (4")(%) T4.2
Acceptable Pieces Canned (8")(Tons)Gross 284
Acceptable Pieces Canned (8")(Tons)Net 280
Canning Yield (8")(%) 81.3
Total Acceptable Pieces Canned (Tons)Gross 290
Total Acceptable Pieces Canned (Toms)Net 285
Acceptable Pieces Canned (4" and 8")

(% of Forecast) 98
Autoclave Frequency (4")(No./M) .00
Autoclave Frequency (8")(No./M) .00

J-3 Slugs Canned (pieces) 756
N Slugs Canned (pieces) 0
Chem. 10-66 Canned (pieces) 1367
Special Request (man hours) 685
305 Routine Tegts (man hours) 251
305 Special Tests (man hours) 595
Average Steam Generated (M lbs/hr) 22.1
Maximum Steam Generated (M lbs/hr) 38.0
Total Steam Generated (M 1lbs) 15,900
Coal Consumed (Tons) 1092
Sanitary Weter from 3000 Area (Million gals.) 45.5
Total Water fram 3000 Area Average Rate (GPM) 1052
Chlorine Residual (ppm) 35

|

>

oo s A
“

T
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30
30
79.4

210

209 -
83.5

2ko

239

93
.00

hak3
1941
o

536

. 393

405
22.9
42.0

16,800

11k1
16.5
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‘ DECLASSIFIED _ , | Metal Preparation Section

Activities

The net production of acceptable slugs attained a record high of 285 tons of which
98% were eight-inch. There was no significant change in the eight-inch canning
yields from the previous month.

The uranium slug core specifications (HW-30707) bave reached the Fernald Area
Office of the A.E.C. It is expected that the application of these specifications
will result in improvemsnt of slug soundness, in additiom to m.inta.ining other
slug qualities at their proaont level.

Evaluation of uranium slug core reactivity from December 1953 through June 1954
indicates a definite downward trend vhich appears to correlate well with the
decrease of ingot egg reactivity noted during the first half of the year. The
cause of this deterioration of reactivity is being investigated by both Mallinckrodt
Chemical Works and the Feed Material Production Center.

Annealed aluminum plugs driven into the boss of index-type caps have proved
effective in excluding AlSi from the index mark. It is planned to use both indexed
caps and plugs in the evaluation of the new facing lathes when they arrive.

| EIE R
Tests were run on the ultrsgomic bond detector. This instrument detects a much
smaller void than will the frost test machine and a counting device integrates
all such areas detected. This instrument will not reject a slug for being off-
center in the can or for having a thin can wall as is occasionally done by the
frost test machine. This type of test instrument will be utilized as soon as a
production model is availabla. .

There were no autoclave failures during the month.
Special Opeérations '

One thousand three hundred sixty-seven acceptable Chem. 10-66 slugs were canned
with a yleld of 60% vhich vas lower than expected. The chief difficulty
encountered was wrinkled cans which resulted from over-sized wafers.

A joint heat treating program between Fernald and Hanford is to be conducted
to improve metal quality. The program will be initiated August 1, 1954 at
Hanford and salt bath heat treating agitator equipment is required to fulfill
operating requirements. Approval has been obtained to proceed with procurement
of materials.

Schedule Variance

Because of the low inventory of bare slugs, all canning lines operated on a
partial relief basis instead of full relief as scheduled. As a result, canned
slug production was 2% below forecast.

B. Equipment Experience

1. Operating Continuity

Canning line efficiencies were §2$ , & decrease of one percent from the previous
month resulting primarily from failures of duplex agitators and canning Jjacks.
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Metal Preparation Section mﬂc!‘ HW-32317

2. Inspection, Maintenance, and Beplacements

A straight drive built around an automobile water pump seal was designed to improve
the operation of the drive om the ultrasonic testers. Considerable trouble has
been experienced with the original assemblies in lubrication, leakage and poor
accessibility. These appear to be corrected.

The semi-automatic welder was placed in service on the finishing line. Efforts
are being made to eliminate the difficulties which have resulted in higher-than-
normal bad weld reject rate.

The fire detection system in the 325 Building was extended to provide protection
to the mezzanine section of the basement.

C. Improvement Egzerience

1. Production Tests

'1

»
!"\

o . felpoL AT

PT-313-36M "Canning of Cored Uranium Slugs” (3-319&),. e i
Three hundred hollow cored slugs were canned under the prov,j.sim of this test.
No unusual incidents were observed during the camning operstion.

PT-313-39MF "Canning of Several Thousand Uranium Powder Metal Compact Slugs"
HW-31955.

A total of 3712 four-inch compact ura.nim powder slugs were camned. Considerable

flaking of the material occurred, making it necessary for the operators to wear

respirators.

2. Process Tests and Revisions

Ch:lp guards have been inetalled on the facing lathes to reduce the marred surface
rejects at this point and it is estimated that a savings of $1200 per month will
be realized.

The use of a leather protector over the plastic gloves at the quench tank and
facing lathes was initiated. In addition to a reduction in the safety hazards
encountersd at these stations, a resultant saving of $2950 annually will be
effected.

Development work has shown that aluminum turnings from the facing lathes can be
used to make up AlSi metal for ths canning furnaces without any ill effect upon
slug quality. The savings to be realized by the use of this scrap metal 1s
estimated to be $850. per month.

3. Inventions and Discoveries

Personnel in the Metal Preparation Section engaged in work which might be
expected to result in inventions or discoveries have reported that no inventions
or discoveries were made during the period covered by this report.

D. BEvents Influencing Costs
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w3237 o | b . Metal Preparstion Section
2. Material Variance nEclASS!HEB
A small reduction of in-process inventory and the continued use of reclaimed
steel sleeves is expected to decrease the cost of materials about .0l per unit.
3. Other Costs
Increased production of acceptable slugs and a slight roé.nction in maintenance
are expectsd to reduce other costs about .02 per unit.
E. Plant Expansion
1. Project Status

~O

[

Project CA-514 - "Expansion of 300 Area Production Facilities"

Design of the overall project is 97% camplete, and comstruction 40% complete.
The total funds authorized for this project is $5,085,000. Total project costs
to' dates amount to $3,579,000.

Phase II construction om the 313 Building Addition is about 80% complete.
Modification of the existing 313 Bullding (Phase III) is approximately L4
completes.

Installation of Process Equipment (Phase IV) is about 2% complete. Recent
progress made in the development of ultrasonic bond testing has warranted a change
in project scope, replacing frost testing ey'dpment with mechanized ultrasonic '
bond teating units. It is currently planned to utilize the prototype ultrasonic
unit on the first finishing line completed and the existing frost test unit on

the second finishing line until the mechanized ultrasonic units are ready for
installation.

The scheduled ready-for-use date of two canning lines and one finishing line in
the 313 Building is August 15, 1954.

The west gatehouse was closed on June 14, 195% and all area traffic directed to
the 3701-1 entrance on that date.

Work was started by Minor Construction forces on the renovation of the 3707-A
Building as a Maintenance change house on June 28, 1954. The scope drawing
for the layout of office space, First Aid and Patrol Headquarters in 3706
Building (SK-6115) has been approved and design is about 10% complete.

Project CG-573 - "Hanford 3X Program - 300 Area'

Scoping of the 3X facilities is about 90% complete, design 83%, and construction
87% complete. A final project proposal submitted last month has been approved
by the A.E.C., excluding facilities for iriditing, bond testing and slurry
recovery in the 313 Building. These facilities represented additions to the
initial project scope and since MINT program has been completed, they cannot be
Justified as a part of this project. Funds requested in the project proposal
amount to $960,000 as compared with $800,000 previously authorized by A.E.C.
Directive No. HW-318. A deletion of the aforementioned facilities will result
in an adjustment to the additional funds requested. Total project costs to date

approximate $810,000. m DECLASS\F\ED
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Metal Preparation Section —D ECLA S S I FI E D BW-32317

1. Project Status (Continued)

o

Work is progressing on the installation of equipment in the 313 Bulilding for hot
press canning. The scheduled ready-for-use date has been deferred from July 1 to

July 15, 195“

No progress wes made on the 303-J Building during this period, pending the
authorization of a.dd.itigna.l funds. _

2. Plant Enﬂimeriqg

Preliminary design has been completed on mechanically operated agitators for the
beta heat-treating of slugs. v .

F. Significant Reports Issued
1. Routine

Number Title ' ’ o Author . Date

HW-32050 Monthly Report, Process Sub-section, BV O'Rorke - 6-1-54
‘Metal Preparation Section, May 195k

2. Non-Routine

BW-32030 Metal Preparation Seéction Evalusmtion  TD Naylor 6-1-54
of Fuel Slug Cores, April & May 1954

HW-32084 Control of Rolling Process for SM G111 6-y-54
HAPO Uranium

BW-32103 General Analytical Control Program I PR Anderson 6-10-54
Analytical Results, Mallinckrodt ,
Chemical Works

HW-3210k Genersl Amalytical Comtrol Program I PR Anderson 6-10-54
' Analytical Results, National Lead '
Company of Ohio

HW-32184 Hanford Smooth Slug Casting History sM G111 6-21-54
of "G" and "A" Lots

III. PERSORNEL

A. Orgenization
No change. | Start of End of  Net

B. Force Summary | Month Month Change
Secticn Gensral ' b k 0
Operations 193 198 p)
Pover & Maintenance 286 292 6
Process h2 43 1
Plant Engineering 23 ‘ 22 -1
Section Total 5348 .lT

12 T.ET sy DEBM%W JED
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Metal Preparation Section

Safety Experience
There were no major or sub-major injuries during the month.

Radiation Experience

Two exposures in excess of 300 mrads per week occurred in the Zyglo operatiomn. An
extensive exposure rate-time study was mades of this operation and recommendations
for shielding wers issued. Temporary measures have been taken to reduce exposure
until permanent shielding can be installed.

Personnel Activities

1. Visits and Visitors

H.C. Money and R.H. Sather visited the National Acme Company for inspection
and evaluation of equipment for the production facilitles.

T.B. COrréy vilitoa' Pacific Osrlikon Company and lh.rine Iron Works at Tacoma,
Washington to assist vendors on the fabrication of essential squipment.

S.M. Gill attended meetings of the Metal Quality Working Committee held at
Hanford on June 15-17, 1954.

Four members of the Metal Preparation Section attended the Northwest Reglonal
ACS and AECE convention in Pichland. .

2. Meetings

Forty-seven msmbers of the Metal Preparation Section attended training courses
during the month.

An information meeting concerning slug ruptures was conducted by L.W. Lang of
Pile Technology and attended by 56 members of the Section.

DECLASSIFIED
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Richland, Washington
f:&-e, | I N . e ::nly 8, 1-951‘
ACTURING DEPARTHENT
"REA SECTION
JURE, ‘1

I. RESPONSIBILITY

II.

Responsibilities agsigned to the Reactor Section were not changed dur-
ing June.

.

A, gggrst_igg E_xEr:l.ence

whe total reactor imput plutonimm productiom during June was 136.0
of forecast, and 112.7 percent of the May production in
spite of the shorter mooth. Chief reason for the latter wvas an
improved time operated efficiency of 86.6 percent. June product-
ion was considerably bhigher than forecasted as_the tombined re-.
sult of the improved operating efficiency, ‘higher than forecasted
opérating levels, and postponement of a two-veek venturi and

The total reactor input prodnctiem, excluding burnout, reached a
pew Tecord high, exceeding the previous record high, Jannary, 1954,
by 2.7 percent. The time operated efficiency of 86.6 percent,
ammnuunnwmmmmaw for the last
half of FY 195k, and the highest since December; 1353, w&s attained
in spite of a record high slug jupture freguency. Use of the
"quickie" discharge equipment permitted successful discharge during
minimom scram recovery time, of approximately 70 percent of the

28 ruptures. -
DECLASSIFIED
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A. Opersting Experience (Comt

f=J

—

4

The total reactor output plutonium production in June was 125 per-
cent of farecast, with the discharge of low and higher concentra-
ticn material, approximately 20 and 260 toms, respectively, being
15.8 and 139.1 percent of forecast, respectively. Lov concentration
material vas significantly below forecast because of changes in the
200 ATea requirements for this type of material, ‘The total and
higher concentration materials discharged were greater than forecasted
because of the accelerated discharge of higher comncentration uranium

from C Reactor in coaverting to a program of low concentration pro-
dnetion, ’

 DECLASSFED

‘WITH DELETIONS

The 13 tube J-Q program at H leactor continued without incident.
Initial charging for an additiopal approximate 4LOO tube J-Q program
has been tentatively scheduled for October, with H Reactor probably
receiving the bulk of the material,

Established maximum operating levels, excluding enrichment burnout,
were ‘increased a total of 107 megawatts, 42 at C Reactor as a re-
sult of raising the tube power limits to 950 KW, and 65 at B Reactor
as the comirined result of raising the corrosion temperature limit,
chenges in the flattening pattern resultipg from large discharges,
and Operation under Process Test MR-105-21, "Allowing B Reactar
Oreration on Trip-Before-Boiling Limits.”

" total of 28 slugs failed at all reactors during June, including

:2 uranium slugs and six "J" slugs. Rupture distribution by reactor
and type is tabulated below:

B C D DR ) 3 H Total
Regular material L-inch - - - - 3 - 3
Regular material 8-inch - 18 - - 1 - 19
"J® material =~ - - - 6 - - é
" ®Wotals 0 18 0 6 b o 28

The total outage time resulting from these m'ptures}as approximately
160 hours, an unusually low figure considering the large pumber of

ruptures, Removal of the ruptures required approximately 155 hours
of this outage time.
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Reactor Section

A. Operating Experience (Continued)

, | BW-32317
i

rIED

1, Statistics Total or
B c D DR ¥ B Average

Reactor Time Operated ’

Efficiency (%) 87.8 -73.6 96.2 T7.8 89.0 95.6 86.6
Reactor Outage Time (Hrs) '

Plutonium Production - 88.2 185.1 27.3 51.2 TL.h  2k.2 Bl b

Special Irradiations

and Tests - 5.0 _0.2 108.9 _8.0 7.3 129.k

Ml 88.2 lmol 27.5 1&01 790"' 3105 576.8

Reactor Unschednled ‘ ' '

Outage Time (Hrs.) 32.9 125k 1.8 35.0 2,2 1.9 199.2
Metal Discharged (Toms) 21.3 13%.1 o k.5 k5.4 B2.3 278
Water Quality (ppm Irom) )

Raw Water - Average - 0.25 0,27 0.23 0,31 - 0,13 0,29

Raw Water - Maximmm .. . 0.32 0,32 O, 0,36 0,21 0,38

Process Water - Average 0,007 0,005 0,006 0,006 0,008 0,007

Process Water Maximm 0.015 0,015 0,017 0.0l 0,025 0,01k
Water Pumped (MM Gals)

Bldg. 190 to reactor 1942 3127 2010 1611 1802 2209 12701
Bldg. 182 to 200 Areas - - 368 - R -

Bldg. 181 5803 k662 2167 2567 15199
Steam Geperated {MM Lbs.) 157 211 129 112 .

. Consumed (Tens) 961 12725 6867 T99 36232

2, Activities

All reactors except C, which continnes to be timited by iumtermediate
tube power, operated on corrosiom limits until early in Jume; when, as
a result of relaxed corresicn limits, comsideration was given to rais-
ing power levels to the next limit, the calculated trip-before-beiling
limit. Reactor Section evaluaticn of this limit indicated that it
might not be practical under all operating comditiocms, because of the
large number of individual tube limits invelved, Cemsequently, D, DR, H,
and F Reactors were autherized to operate on modified trip-before-boil-
ing limits restricted by a 95 C eutlet temperature., B Reactor was
authorized by Process Test MR-105-21, "Allewing B Reactor Operation on
Trip-Before-Boiling Limits,” to eoperate on calculated limits with

100 C as a maximm outlet temperature limit far any tube.

Shipment of irradiated “J" slugs by Motéer truck from DR Reactor te
Arco, Idaho, continmed during June, with approximately 2100 slugs

shipped in 32 casks.

No. Mint material was transferred from Building

105-B to Building 108-B dnring June since none was available until
late in the month when large-scale discharging of J-N tubes was re-

sumed. :
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Reactor Sectiom Bi-32317

2. Activities (Cexitimued)
ﬁ_

During June, revision of the "Reactar Section--Power Sub-Section
Operating Manual” was completed, and coples of the three volumes
were distributed to all Units of the Sub-Section. This manunal
incerporetes operating precedures, detailed equipment descriptioms,
safety rules, Jjob hazard breakdowns, and security instructions of
the Sub-Section into a single volume for more efficient utilizationm.

The pnew alum-silicate mamufacturing facility at Building 183-D was
completed and placed in operation late in the momth,

Although raw vater quality vas ncrmal for this period ef the year,

and in spite of the many test programs in progress vhich complicate
the water preparaticn precess, filtered water quality was improved

apd cests were lower than might be expected. ‘

The roi}:m tabulation indicates activities during June assoclated
with special irradiatiens ether than the Mint and J-Q programs noted
abeve;

Tubes Tubes Casks

Charged Discharged  Shipped

Chemical 10-66 )

Production Pests
. wotal

B. Equipment Experience

During June, 24 reactor scrams occurred, Of these, 16 were caused by
normal Panellit system difficulties at B, C, D, DR, and H Reactors. Five
scrams at H Reactor were caused by flow difficulties on recirculation.
tube 0961-F (PT-105-506~E, "Recirculation Studies™) as described in the
"Improvement Experiencesection. DR Reactor was scrammed for 2.2 hours
on June 16 by a partially plugged cone sereen, One scram at F Reactor
occurred when the power level recorder was turned off to change a battery.
Investigation of the faulty circuit is plamned for the next outage, One
scram occurred at D Reactor when a pump supplying filtered water to tnbe
2171-D (Pr-105-525-E, "The Effects of Water Quality on Pile Operation”)
failed., "otal outage time charged to these scrams was 8,1 hours.

whno
£l

0
]
.3

An approximate 32 heur process tube leak testing outage occurred at B
Reactor om June 20 as the result of abnormally high drier room water.
collection rates. During the testing of 333 tubes, one major and mnine
minor nozzle leaks were corrected, After the outage, water collection
returned to normal,

Duzring June, horizontal rod work decreased significantly as compared tothe
previcus several months, At B Reactor, No. 6 rod, which was removed

from service in May when it became stuck midway into the reactor, was
returned to service after removing a ome-half inch washer from the gear
assembly. Origin of the washer vas not determined, No. B rod thimble,
found to be leaking in April, was replaced, and the rod returned to service.

DECLASSIFIED
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Equipment Experience (Cmtinued.)

- At F Reactor, & new thimble for No, A rod was installed, with the

replacement of the rod scheduled during the next outagg.

A representative of the Houghton Elevator Coupa.ny inspected the
charge elevatours at all reactors, aod the discharge elevators
at all reactors except DR and H Reacters. The remaining elevators

‘will be inspected, and a firal report on all elevators is expected
 4n July.

A significant leak developed at the expansion box in the far
effluent line at DR Reactor. Repairs are not plamned at this time
since the expansicn .boxes ‘are schednled for replacement as part
of Project CG-558 (Reactor Plant Modification for Increased Pro-
duction). During the interim period, the pear line will be used

~ exclusively.

“The oil pump gears of Building 190-C process pump motors Nos. 3,
‘5, ‘and ‘IO were replaced in June as & result of noisy operatiom.

Similar gears in the cther pump motors have required replacement

" 4in the past, and the vendor has been comtacted regarding improve-

ment of the design of these units.

Erwémnt Experience

The most s.mificant Production and Process Tests are reported
‘below, together with other items of "Improvement™ significance.

Pr-105-4-MR (Poison Column Comtrol Facility)

Suppl. C The installation of ball valves on 10 additiomal
‘tubes, total 15, at DR Reactor for discharge of
poisa:hcohmns vhile operating was completed on
June 14,

PT-105-8-R (Uranium Charging During Reactor Operatiom)
®wo process tubes of uranium were successfully
charged-discharged at B Reactor with no diffi-
culty. Charge-discharge was carried out at a
power level of approximately 900 megawatts, and
at tube powers of approximately 315 and 410 KW,
Additional charge-discharge of tubes at progress-
ively higher tube powers is plammed am a test basis,

PP-105-506-B (Recirculation Studies)
Attempts to modify the flow and pressure lines
and controls for operstion of recirculatiom tube
0961-H comtinned unsuccessfully and the loop
was placed on process water on June 22 after causing
five pressure fluctuation scrams totalling 1.2 hours
of outage time. '

s DECLASSIRE)
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C. Improvement Experience (Comtimed)

Pr-105-51T-E (100 Areas Filter Plant Tests)
Suppl. A High filtration rates centinued with some improve-
and B ment in the length ¢f filter runs appareutly re-
sulting frem improved coagulation caused by the
use of sulfuric scid and chlerine as coagulamt aids,

PP-105-529-E (Increasing Power Levels at H Pile by Raising Per-
o ‘missible Exit Water Temperature)

PP-105-530-E  (Full Pile Burnout Experiment) .

Pr-105-567-E  (Preliminary Irradiation of J-Q Celumns)
All phases of these tests vhich previcusly limited
H Reactor gperatiom have been superseded by appro-
priaste revision of limits in the Process Standards-
Reactar. Mining of eme central tube chamnel is the.
enly verk remmining on P?-105-530-E, Irradiation o
J-Q columms proceeded satisfactorily as reported
previously in "Opersting Experiemce.”

PP-105-562-A (Slug Evaluation at Increased Levels for Tritium
Prodnctiun)
Irradiatien ef the 48 retminins colums at C
Reactor continued without incidemt. No columns vere

discharged in June,

Nine revised Process Standards-Reactor were approved and issued dur-
ing June, These were standard titled "Process Tube Water Temperature
Rise Limits - Trip-Befqre-Boiling,” “Emergency Water Supply,”
"Horizontal Rod System,”"Power Level Monitoring--Beckmans,” "Rate

of Power Decrease,” "Rate of Control Rod Withdrawal and Rate.of
Pover Rise,” "Dual Reactor leu'l:ron Monitor Inter-Tie," “Handling

of Irra.diated. Enriched Slugs,” and"Handling of Unirradiated Enriched
Slugs.” The most significant chahges involved decreasing the
increment between the Beckman reading and the specified Beckman trip
setting to reduce the possibility of boiling in the process tubes

in the event of inadvertent reactor power increases as necessitated
by the increased allewable process tube outlet water temperatures
recently authorized, and increasing the temporary trip before boiling
limits for DR Reactor to0.the same value as specified for B, D,"F, and
H Reactars.

The report of invention indicated below was submitted during Jume:

Inventor Invention
Ralph E, Rugg Ixnprovemnt:%n Extensible Area

Specimen Holder for R.C.A. Electron
Microscope, Model EMU

*' CLASSIFIED
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Bvents Influencing Cost

The relatively small amount of ruptured slug removal work, a decreased
amount of horizontal rod work, & minor amount of process tube leak
testing, and the absence of other major schednled or unscheduled
maintenance work favorsbly uaffected charges for reactor maintenance,

"
Power Sub-Section costs increased approximately $25,000 or 6.1 per-
cent in June as compared to May principally because of increased water-
flow, increased coal consumption, and addition of sulfuric acid feed
at Building 183-D, Filter plant chemicil costs increeased approximately
$12,000 or 20 percent and coal costs increased approximtely $13,000

or four percent.

Reactor Section charges to the expansiom ;orog:ran for June continued to
increase as compeared to previous months as the result of further addi-.
tions of persomnel for training prior to the staffing of the K Reactors.

Tentative estimates indicate that both the plutonium irradiation unit
cost and the total irradiation unit cost will be approximately 10
percent lower in June than in May, primarily because of the greater
production,, but also hecause of the significant decrease :Ln _reactor
maintenance charges &s noted above,

Plant Development and Expansion

L. Project Status

The most significant Reactor Section project activity is reparted
below. Further details concerning projects may be found in the
report, "Status of Reactor Section Projects, Informal Reguests, and
nget Itens, P, A, R, Stainken to J, H, Warren, dated June 17,

l L ] '

CA-431 (100-C Plant)
Delivery of the one-inch outside diameter aluminum
tubing commectors-for C Reactor will be delayed until
mid-August. The installation of vent piping for re-
lief of excessive contaminated vapor in the cushion
chamber at Building 105-B wvas completed as described -
. under “Radiation Experience,”

CA-512 {100-K Facilities)
Design of the K Reactors and Water Plants is 99.2 and
99.8 percent complete, respectively. Comstruction
completion percentages are:

Overall . - 83
KW Reactor ) 87
KE Reactor - T2
KW Water Plant . 9%
KE Water Plant T8
General Facilities 85

Radiographic inspection of Building 190-EKW secondary

50 pump casings comtinued to show serious defects

— DERLASTIFIED
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1. Project Status (Continued)

throughout the casings., Vendor efforts to repair the
casings bhave been unsuccessful, A pump casing of new
design has been received but has not been tested. At
AEC request, the General Electric Cowpany has reviewed
the problem and concluded that limited operation with the
defective casings will be possible for six momths,

€G-558 (Reactor Plant Modificatiom for Increased Production)
Scope design is estimated to be 67.5 percent complete,
The General Electric Company received an AEC directive
authqrizing spending, with certain exceptions as to
area, $26,800,000, The exceptions state that all nec-
essary design work should be performed for full modi-
fications at 100-F and H water plants, but that no pro-
curement, construction, or installation funds should be
expended on these water plants at this time,

RDS-D-10)  Reactor and Water Plant Design Development)

RDS-D-11) Pwo reports, HW-31%67, "An Engineering Study of Power .
Recovery Systems for Dual Purpose Reactor Plants,” and
BW-31463, "An Economic Evaluation of Factors Influenc-
ing A Choice of Dual Purpose Reactor Coolant Tempera-
tures;, were issued by the Engineering Department. A
preliminary study has been initiated by the-Engineering
Department to determine the degree of hazard involved
in the complete fallure of the steam supply for the
turbine-driven process pumps in B, D, DR, F, and H
Water Plants during reactor operation at full power.
Ancther study was continued to determine what can be
done to prepare existing reactars for a loss cf all
process cooling water, Additional details on these
two studies are contained in BW-32095.

2. Plant Engineering

A number of engineering and development studies were active in the
Sectiom during June, %The studies are, in geperal, aimed at decreas-
ing costs amd/or increasing production. Details are givem in docu-
gents W -322T4 and HW-32297. Several items of interest are reported
elow,

Photographing of fire and firebed conditions continued using a movie
camera capable of from one thousand to.three thousand frames per
secand., Pictures taken show particles of coal floating in the

DECLASSIFIED
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2. Plant ggi_neering (Continued)

furnace atmosphere. By introducing incombustible particles of known
size, ap effort to determine coal particle size will be made.

The study of noise levels in Power Sub-Section Bu.:.ld.ings continued.
A Sound Level Meter, Octave-Banf Noise Analyzer, Vibration Pick-
up and Tontrol Box have been ordered to facilitate the study. The
Ultracoustic sound insulating material for fabrication of a port—
‘able partial motor enclosure is expected to arrive in July.

Measurements and correspondence with the manufacturer have con-
firmed the fact that larger impellers can be installed in the
existing Building 190 secondary pump casings. This installation
would provide considerable steam savings, but would also probably
raise the noise level., A trial installation is being considered.

The poasibility of using nitrogen in the reactor atwmosphere, in
addition to carbondioxide and helium, for supplementary comtrol
purposes is being studied. At present, no guantitative data are
available on the corrosive effect of nitrogen in the atmosphere.
Such information is being determined by Pile Technology Sub-
Section personnel, mad vhen available will be used for fnrther
investigation of nitrogen as an auxiliary comtrol. ’

Twelve uranium slugs, with an average exposure of 56U megawatt
days per ton, were chosen at random and decanned to permit
" examination of the uranium for possible surface imperfections as
an aid in investigating the problem of slug ruptures.

F. Significant Reports

1. Routine
Monthly operating reports issued for May were:

BW-3196k-A Reactor Sectiom ) JH Warren 6- 7-5h
BW-32117 Operations Sub-Sectiom RO Mehann 6- 1-54
HW-32028 Process Sub-Section OC Schroeder 6- 1-54
Bi-31998 Plant Engineering Sub-Section PAR Stainken 6- 1-54
HW-32027 Radiation Monitoring Sub-Section PC Jerman 6- 3-54
’ Maintenance Sub-Section EE Weyerts 6- k-5h

Power Sub-Section JC Mclaughlin 6- 3-54

Other ‘routine reports issued during June included:

HW -32206 "Monthly Progress Repart, Reactor
’ Section Expansion, June, 1954 m Wells 6-25-5h
"Status of Reactor Sectiom Projects,
Informal Requests, end Budget Items® FAR Stainken 6-17-54
HW -32006 "Reactivity Balance and Associated _
data - Period April and May, 1954" AP Vinther 6- 1-54
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<. Significant Reparts (Continued)

2. Non-Routine

EW-31829 "Unit Motion Repart, Biological ER Bloomstrand 6-15-5&
Shield Displacement”

BW-319%5 "Recoumended 'C' Metal Exposure” GP Owsley 5-24-5h

BW-32051 "Process Test MR-105-21, Allowing (DL Mocre 6-2 -5&

B Reactor Operation on Trip Before (KW Hess
Boiling Limits"

BW -32067 "Process Test MR-105-22, Install- AKX Hardin " 6-15-54
ation of Orifices on Rear Crossheaders"™ ’

EW-32076 "Hanford Water Apalysis" C¥ Botsford 6- 9-5&

BW -32088 *"Interim Report, Production Test JE Robb 6-16-54

105-4-MR, Supplement B, Evaluation
of Poison Column Control Facility™

HE¥-32094  "Productiom Test 105-8-MR, -Uranium JE Robb 6-28-54
Charging During Reactor Operation”
HW-32102 “Final Report--Process Test MR-105- PC Wallup 6-18-54 .

12, Operation of H Reactor with Maxi-
mum Protection from Papellit System”

HW -32256 "Process Water Pressure Decay Tests- RL Turner 6-30-5k
100-B and 100-F Areas”

- "Regults of Imspection of Elevators TH Lyoms 6-23-54
by Manufacturer--Minutes of Meeting" )

-- “Study of the Methods for Handling JS Corbett 6-15-54
Respirstory Rrotective Equipment”

-- "Reactor Section--Power Sub-Section -- Apr. 54
Operating Manuval" (3 volumes)

-- "Reactor Section Maintenance Work, - 6-24-54

Revised Cost Coding System”
IIT. PERSORNEL

A, Orga_n_gzation

Effective June 1, P, R, McMurray was appointed superintendent of the
P Reactor Operations Unit, replacing D, S. Lewis who was assigned to
the ‘KW Reactor.

B, Porce Summary

Beginning End of Net
of Month Month Change

Section General 3 3 0
Operations 309 324 £15
Maintenance 517 518 F 1
Plant Engineering 31 31 0
Power 433 bl -- 8
Process k2o b2 o]
Rediation Monitoring 67 73 £ 6
Section Total 1402 1431 £30

L
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Force Summary (C gntinued.)

Changes during June included 31 transfers into the Section, seven
transfers out of the Section, 13 new hires, four terminatioms, two
reactivations, and five deactivations. The Operatioms, Power,

and Radiation Monitoring Sub-Sections' increases are to provide
manpower for the operation of the K Reactors.

Safety Experience

During June, there were no Major Injuries in the Reactor Sectionm,
PThe potential Major Injury which occurred on May 2 at Building
181-D, and involved a possible hernia incurrence by an electrician
while moving & barrel of oil, was classified as non-tabulatable as
a result of a joint decision by the Medical*and Safety groups.

One Sub-Major Injury, No. 261, and one Near Serious Accident
occurred in the Reactor Section in June. In addition, a Sub-
Major Injury, No. 260, vhich occurred in May but was not covered
in last month's report, 1is reported.

Sub-Major Injury No. 260 involved a pipefitter who fractured a finger
at Building 183-C on May 26 when a tank car manhole cover tipped and
caught his finger between the cover and the edge of the manhole., Sub-
Major Injury No, 261 involved an instrument technician who suffered
an impact fracture of the left shoulder vhen he slipped and fell June
26 m a wet sidewalk by the Buillding 105-E Badge House while running
to the bus during a rain storm.

Near Serious Accident No. 54-16 occurred on June 27 at Building
105-DR when an electrician sustained a bruised left arm vwhen it was
caught between a rear face light fixture and the discharge elevator
guard rail as the elevator was raised.

Approximately 135 Power Sub-Section employees were fitted with ear
plugs-during June by industrial physiciane as recommended by the
Medical Department.

Radiation Experience

Opne Class I Radiation Incident, No, 367, occurred at Building 105-C
on June 19 when an Operations Sub-Section operator received radiatiom
exposure in excess of that planned while reclaiming dummies on the
wvash pad as a result of the failure of a survey instrument to indicate
the correct radiation dosage rate, ‘ '

At B Reactor, the installation of a 30-inch vent linme commecting the
Building 105-B effluent water cushion chamber, the No, 1 Junction box,
and the west Building 105-C effluent water line was completed and placed
in successful operation on June 22, As a result, the Building 105-B
cushion chamber corridor was released from radiation zome status for
the first time in approximately 18 months.
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25 Reactor Section

Rediation Experience (Continned)

A hole was drilled through the jacket of a "J" slug at DR Reactor
immediately after the slug was discharged to determine if the radio-
active gas commom to ruptured "J" slugs is present in undsmaged slugs.
A3 soon as the' jacket was penetrated, gas vas evolved, and an air-
borpe radistion comditiom idenmtical to that accompanying ruptured "J"
slugs resulted. Samples of the gas were cbitained for analysis, but
results are not as yet available,

Personpel Activities

At month end, twelve employees are receiving on-the-Jjob training for
engineering or supervisory assignments in the Section; seven of these
are on assignment under the rotationsl training program.

Principel items of interest during June in regard to employee communi -
cations were five additional meetings in the current series of inform-
ation meetings conducted by Reactor Section staff members, R. O. Mehann
and J. C. McLaughlin, for non-exempt employees. TWwo meetings of key
personnel of the Maintenance Sub-Section were held to outline ‘the new
Sub-Section organization to become effective July 1, and to discuss the
detailed duties of individnals concerned.

J. H, Warren, Reactor Section Manager, is visiting Savannah River Works
and West Milton, and attending a General Electri- Company management
conference at Association Island during the pericd Jume 28 to July 2.

E. J, Filip of the Operations Sub-Section, and E, H, Kolts of the
Plant Engineering Sub-Section, visited the Pacific Oerlikon Company
plant at-Pacome, Washington, on June 22 to 2k to inspect and witness
prototype tests of the new K Area slug charging machine,

C. W, Botsford of the Process Sub-Section and S. L. Nelson of the Oper-
ations Sub-Section attended the A.I.Ch.E, Conference on Nuclear Engin-
eering at the University of Michigan, Amn Arbor, June 21 to 25.

R. D, Schilling of the Process Sub-Section visited the plants of the
Hydromctor Division, Bonnot Company at Canton, Ohio, ‘and the Rockwood
Sprinkler Company at Worcester, Massachusetts to discuss the develop-
ment of nozzle assemblies for charge-discharge during operation, He
also visited the General Engineering Laboratory at Schenectady.

M. H. VanHorn of Byrom Jackson Company and T, D, Martin of Worthington

Manufacturing Company visited 100-C Area on June 18 to discuss operat-
ing problems with Power and Maintenance Sub-Sections supervisionm,

DECLASSIFIED



JUNE, 1955
I RESPONSIBILITY
The Separations Section assumed landlord respoﬁsi‘bility from the AEC for
the 2101 Building in 200 East Area on June 1. '
ITI ACHIEVEMERT
A. Operating Experience
1., Statistics
a. Bismuth Phosphate Operations
June May
Acid Acid
Normal Wash Normel Wash -
Charges started in Canyon Bldgs. 60 1 Sk Y
Charges completed in Conc. Bldgs. 62 0 5k 1
Special charges - Conc. Bldgs. L 9
Charges completed-Isolation Bldg. 122 (o} 298 1
Average Waste Losses, % 2.3 2.3
Special charges - Isolstion Bldg. 8 32
23500 Sum—

HW-32317

Richland, Washington
July 8, 1954

MANUFACTURING DEPARTMENT

SEPARATIONS SECTION
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a. Bismuth Phosvhate Operations (Continued)

June May
Acid T Acid.
Normal Wash WNorzal Weash
Material balance, % 96.2 98.5
Yield through Process, % ’ 93.9 6.2
Average cooling time (days) 99 s
Minimum cocling time (days) 82 €9

b. Redox Operations

June Mey
Equivalent charges started 1.7 256
Charges completed W77 256
Tons Uranium delivered to storage L1.7 . 175.5
Average Production Rate per operating
day, Tons 6.5 6.23
Average Daily Operating Rate for the '
month, Tons 1.4 5.66
Average yield, %
Uranium %6.8 88.3
Plutonium 98.8 1)0.6
Total Waste Loss, %
Uranium 1.7 g0
Plutonium 2.15 66
Average cooling time, days - 80 82
Minimum cooling time, days T4 T0
Percent down time 8.7 9.2
' . 234-5 Operations
June .m
Batches completed through Task II 34 228
Runs completed through Task IIT 34 139
Reduction yield, RM i o8.7 97 L4
Waste Disposal, units 0.39 Se1
d. an Operaticns
| Juwe ~ Mey o Date
Uranium drummed, Tons 359 - b7s5 6558
Uranium shipped, Tons L1l Lsé 6572
Average cooling time, days (Red.oxg 105 93
Minimm cooling time, days (Redox 95 89
Waste loss, % 0.07 0.23

t9p T ' ‘
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June  Mey  To Date

e, TBP Operations

Tons received from Metal Removal 203 350 3978
Tons shipped to UO3 Plant - 202 340 3832
Average Production Rate per

operating day, Tons 8.49 11.70
Average Deily Operating Rate for the ‘
“month, Tons 6.73 10.96
Average yield, % 97.62 99.04
Total Waste Loss, % 1.k0 0.81
Ratio Waste Volume returned to
T Voluke removed 1.2 0.99
Percent Down Time 20.70 6.29
f. Mint Operations
June Mey
Charges started 0 0
Vecuum Tanks Filled 0 0
Product Purity, % - -
Average Yield, % - -
Product loss to stack, liters C 0
g. Power
200 East 200 West
Rav water pumped, gpm ' 1281 T 084
Filtered water pumped, gpm ka7 1 005
Steam generated, lbs/hr 34 504 161 310
Maximum steem generated, lbs /hr 50 000 224 000
Total steam generated, M lbs. 24 908 116 143
Coal consumed, tons (est.) 1 520 6 996

h. Waste Storage

Equivalent Tons U

June May

Metal Waste reserve storage capacity-T Plant 929 - 1005

1st Cycle reserve storage capacity-T Plant 156 ks

Metal Waste reserve storage capacity-B Plant 1kS " 145

lst Cycle reserve storage capacity-B Plant L L

Redox Weste reserve storage capacity 1509 1532
Activities '

—
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a. Redox Processing

Operations were suspended until June 3 following fallure of the
first cycle feed pump on June 1. A feed rate of 7 tons per day
was initiated soon after start-up on June 3, and operations
continued until June 6 when a plugged salt waste line dictated
another shut down. Following removal of the line obstruction by
means of hot chemical flushing, processing was continued until
June 9, vhen metal solution feed was depleted. Vessel and column
flushings in preparation for the FPhase II changes in operating
equipment were immediately instituted. Essentially all of the
major equipment changes associated with the Phase II program were
completed by month-end. All silo work was completed by June 26
(1-A, 1-8, 1-C, 1-0, 2-D, 3-D columns and associated Jjumpers
changed); however, canyon cell changes were handicapped by operat-
ing difficulties experienced with the 60 ton canyon crane. Major
equipment changes in Cells F, G, and J were completed, as were
Cell E vessel replacements. Work remaining consists essentially
of jumper installation in H Cell.

The initial attempt to flush contaminated particulate material
from the 291-S stack was halted on June 30 when the exhaust fan
shut down permitted highly contaminated canyon air to escape to
other parts of the 202-S building via the air supply duct work. -
A seconl attempt to flush the stack is scheduled for July 2
followins corrective action taken to halt air reversals.

b, TBP Processing

Line performance was generally satisfactory in the TBP Plant;
however, in mid June there was experienced a significant increase
in the concentration of IBP contaminant in the final uranium
product. Extensive organic vessel flushings and organic washes
appear to have resolved the difficulties. Production rates
averaged 3.5 and 3.8 tons per day for "A" and "B" Lines, respec-
tively.

Ce U_O3 Processing

In the UO4q Plant, mild foaming was experienced in the calcination
furnaces auringr most of the month. IBP contamination of the feed
stream (RCU) from the TBP Plant caused the foaming. .By the end of
the month, better quality feed was being received and foaming had
subsided.

d. Waste Metal Removal and Waste Disposal Processing

Waste metal removal rates were satisfactory with no mejor process-
ing or mechanical difficulties being experienced. Removal activities
were completed in the present program in U Farm and most of the
sluicing equipment has been transferred to the TX Tank Farm.

120575¢ q'EEL&@ﬁggﬂ
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Waste Metal Removal and Waste Disposal Processing (Continued)

The original program of discarding 105,000 gallons of first
cycle waste supernate from the 106-T Tank to the open ditches
was completed in the 200 West Area. The equipment used for
this work was removed to the 109-TX tank and 123,000 gallons
of first cycle waste from this tank were discarded to an open
trench.

T Plant Process ing

Operations .in T Plant were essentially normal with all metal pro-
cessed through the Canyon Building being 215 MWD material. Total
metal diesolved (90 toms). during the month was a new record for a
bismuth phosphate plant,

Isolation and Metal Febrication Processing

Normal production operations in the Isolation Bulilding were
limited to the first week of the month, at which time the pro-
duction load was greatly reduced due to shut down of the Redox
facility. Approximately 30 runs were held up in order to permit
completion of required equipment improvement in Cells 2 and 3.
The low level material from the Bismuth Phosphate plant was
processed routinely throughout the month in Cell 4, and all off-
site shipping commitments Ior the month of June were met.

In the Metal Fabrication Building, preduction of buttons was

100% of the commitment, and production of final shapes was 160%
of the commitment. The rehydrofluorination rate in Task II
increased to approximately 20 percent and was attributed to the
lerge number (26) of double batch filter boats processed which
makes for fewer total runs processed.

Mint Processing

There was no production during June for the Mint Extraction Unit
due to feed material not being available, The DR-10 material

.discharged in June will be available for extraction om July 6.

Special Operations

a,

Waste Evaporators

June operating data for the 242-B and 242-T waste evaporators
are as follows:

Gallons Gallons Gallons ¢ Volume
EvaErator Feed Bottoms - - Condensa.jte Reduction
2h2.-3 L99 O45 314 188 184 857 37.0
2ha.7 376 750 255 750 © 121 000 32.1

i DEGLASSIFIED
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b. Pu Recovery, 234-5

The equivalent of 1.0 bottle of product was processed in Metal
Recovery (Hood 40), and the equivalent ef 2.0 bottles of material
was transferred to the Isolation Building for reprocessing.

Ce 23 Powder Recovery - UO3
Approximately 1462 lbs. of uranium were recovered when 47 filter
bags were cleaned using an industrial type vacuum cleaner. This

material was blended into the process stream via the bulk handling
systen.

B. Eguipment Experience
1. Operating Contimuity

L

Redox down time totalled 567 hours. Fhase II equipment changes
accounted for 515 hours, while the remaining 52 hours were charged
to a Tirst cycle feed pump failure and a plug in the salt waste line.

Total down time for the TBP Plant was 151 hours for A Line and 147
hours for B Line. The outages were due to the need for columm and
vessel flushes, and the raw water shutdown for tieing in the new
export line from the 100 Areas.

2. Inspection, Maintenance, and Replacement

a. Oxidizer (H-4) Pot Coil Failure - Redox

Failure of the H«i pot coil progressed to the point where hot
oxidation was impossible after June 1. The vessel was removed
on June 28 and a replacement will be installed during the present
shut down period.

b. Phase II Changes - Redox Silo

The following silo changes were carried out during the June shut
down:

1) The Phase II 1A, 1S, 1C, 10, 2D, 3D columns and attendant
Jumpers were installed.

2) Cold side instrumentation reviéions were approximately 90%
complete at month end.

¢. PFPhase II Changes - Redox Canyon

The following canyon work was carried out during the June shut

DECLASSIFIED
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c. Phase II Cheanges - Redox Cenyon (Continued)

1) ceen
a) Ins;t/:ﬁalled. Phase II G-3 organic still
b) Installed Phase II G-2 condensor
2) ECell
e) Installed Phase II F-2 concentrator
b) Installed Phase IT F-3 condensor
3) Eoely .
Started instellation of ‘Phase II H-4 oxidizer
¥) 7oent
2) Installed J-2 scrubber
b) Installed J-3 filter. This filter will replace thé
J=1 filter. Off-gas from the J-3 filter will be
direrted through the sand filter.

¢) Installed J-5 filter. Off-gas from this filter is
now diverted through the sand filter,

d. First Cycle Feed Pump - Redox

The first cycle feed pump, which had previously been reported
es showing signs of wear, failed on June 1, 1954, A new pump
was installed on June 3, 1954 and performed satisfectorily -
after water seal difficulties were corrected.

e. 60 Ton Crane - Redox

On June 8, 1954 the operator of the 60 ton crane, in returning
to0 the crane maintenance platform, travelled through an in-
operative limit switch which failed to denote that the right
hand esuxilisry unit was not racked in far encugh to permit
passage by the parapet wall., The auxiliary unit hit the para-
pet wall, and the impact sheared off the trolley and supporting
I-beam. Maintenance removed a similar I-beam and attendant
equipment from the canyon crane at the 221-B Building as a
replacement and returned the crane to Operations on June 13.

f. Calcination Furnace #19 - U03

Calcination furnace #19 (gas fired Luckey Pot) was taken out
of service when it was noted that the agitator raised about

TEEY W DECLASSIFIED
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Calcination Furnace #19 - U0y (Continued)

-
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one inch during normal operations. It was necessary to dismantle
most of the drive mechanism in order to reposition the agitator.
late in the month a leak developed in the kettle which permitted
UNH to enter the fire box. - The cause of this failure had not

been determined at month end and the unit remains out of service.

C. Improvemsnt Experience

l., Process Tests and Revisions

a. Continuous Coating Cycle - 234-5

be

Ce

Eleven plutonium pieces were coated by the circulating coating
gas process and ten pieces passed coating specifications. The
over-all coating quality continues to be excellent and "whiskers”
formation is almost non-existant. The average coating time
cycle for the continuous coating of a Model 110 piece is three
hours compared to the seven hours required for the standard
intermittent coating procedure.

Organic Recovery - TBP

Approximately 2700 gallons of organic had accumulated in the A
Line RAF tank from RCU -and cell drainage rework material. This
organic was successfully recovered in about five hours by shutting
off the aqueous RAF to the tank and processing the organic through
the column, with reduced RAX and increased RAIS flows. The RCW
produced had high gamma activity and increased disengaging time
but was shown, in the laboratory, to be recoverable by sodium
carbonate washing.

Recycle Processing - Redox

Following complete failure of the H-4 oxidizer pot coil on June 1,
recycle from 231 Building was diverted to the E-7 tank via E-22
Recycle Tank and the E-7 sampler. In order to minimize the amount
of aluminum nitrate required for recycle processing, the unloading
Jet was converted from water to steam operation. High acidity
resulting from recycle addition, in spite of a 45% reduction in
the amount of acid added to the 1BP in E-6 and use of acid-deficient
ANN for butting, required adjustment of the 2A and 3A column flows
to give an aquecus to organic ratio in the extraction sections of
l.5. Following the depletion of plutonium cycle inventories on
June 10, the plutonium cycles were operated at a 10 tons per day
equivalent rate on recycle to provide a supply of empty product
transfer cans for the July start-up. It wes necessary to adjust
the acidity of the recycle during this period by the addition of
25% caustic to the E-22 Recycle Tank to permit satisfactory
plutonium recovery in the extraction system.
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2. Inventions or Discoveries - -~ FFLMNI Fda il

Personnel in the Separations Section engaged in work which might be
expected to result in inventions or discoveries have reported that
no inventions or discoveries were made during the period covered

by this report.

Events Influencing Costs

Separations Section expenditures for June are expected to reflect e
sharp decrease from the May level of expenditures. This decrease in
costs will be primarily due to the reduced essential materiel require-
ments associated with the reduction in Jume production for the TBP and

Redox Plants.

Total force of the Separations Section decreased by sixteen due to
transfers or terminations.

Plant Development and Expansion

l. Project Status

a. Project CA-513-A, Purex

Purex design-is 99.8 percent complete compared with & scheduled
100 percent. The project cost and construction completion
schedule for.CA-513-A have been revised by the AEC as follows:

Present working estimate . $73,281,000
Originel working estimate 69,420,000
Construction completion date 2-1-55
Original comstruction completion date 1-1-55

Construction &s of June 15 is 44.l percent compared with a L5.hk
percent scheduled completion. The "Ready for Operation" date
estimated by the Contact Engineer group remains et August 1, 1955.

Severel Lump Sum Contractors were temporarilily evacuated from
portions of 200 East Area when radioactive particles were detected
in their work areas on June 7, 1954. The decision by AEC to
interrupt construction activities until decontamination could be
accomplished was based on a recommendation by Radiological
Sciences Department. Source of contaminetion was determined to

be the Redox stack.,

b. Project CG-&96, Recuplex Installation

Construction efforts accelerated during the month after the
receipt of vessels and valves. Revised construction forecasts
indicate a ready for use date in January, 1955, Cisco Construc-
tion Company resumed construction of the Underground Waste
Storage Facilities which had been halted by AEC due to labor

SR - SiFED
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Project CG-535, Redox Expansion, Fhase II

Stage I: The Stage I portion of this project was essentially
complete at month end.

Stage II: Comstruction of 233-§ concentration building is falling
behind schedule slightly due to procurement difficulties., The new

ready-for-operation date is now estimated to be approximately
January 1, 1955. Erection of the 211 (ANN storage) and the 204
(Uranium storage) tanks is in progress.

Facilities for decontamination of final Redox UNH streams by
silica gel are being designed. Initial comment prints have been
revieved and returned to the Engineering Department.

gect G}-SSl, 234-5 Building Expansion

Fabrication and mock-up of Task III equipment in the 272-S shops
continued on schedule. Installation of the furnace retort in
Task II and modification of the balance was completed. Minor
Construction has scheduled start of construction on the Final
Inspection Facilities for July, 1954,

Project C3-187-D-II, Redox Production Facility

1) Sample Gallery Ventilation Improvements: Riser hold-down
clamp and flusher mechanisms are being fabricated by Minor
Construction, Installation work will be resumed upon receipt
of material from Minor Construction.

2) Backcycle of Waste Streams as Scrub Solution: Design of the
2IW and 2AW backcycle facility (D-14 concentrator plus jumpers)
is underway. Installation of the 3DW backeycle system was -
essentially complete at month end.

Project CG-187-D-III, Redox Waste Water Disposal Basin

Rough checks indicate the actual percolation rate in the basin is
approximately one-fourth of the design rste. Further testing and
study are being done to determine why the percolation rate is low.
Revision 9 of the project proposal requesting an additional one
acre basin of similar design with appropriate control, testing,
and measuring devices should be ready for approvals early in July.
The new basin is scheduled to be complete by September 1, 195k,
Work has started on the process sewer welr box located just east
of PMH #3 but due to other urgent work it may not be completed in
time to meke tie-ins during the present Redox shut down.

The old swamp and 202-S retention basin are backfillied and the only
work remaining on the original project is placing posts and radia-
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M o
8. Project CG- 562, TBP Modi jEB

Revision No. 5 to the project, which proposes a change in the
physical completion date of the project from May 15, 1954 to
April 1, 1955 is being held in abeyance by the AEC until the
need for additional solvent treatment facilities is firmly
established.

The Engineering Depertment has been requested to prepare a

further revision to the project to include those additional
facilities required to permit two-cycle operation of the 221-U
Building.,

h. Project CG-585, Redox Oxidizer Off-Gas Trestment

All of the Stage I equipment was instelled during the month.

Design of Stage II jumpers has been delayed due to more urgent
work on Project CG-535, Redox Expansion - Phase II.

2. Menufacturing Engineering

a. StandardsPrgpam

The direct material standards for T Plant and 231 Buillding were
revised to conform with the requirements of the present processes.

Work has begun on a revision of the 234-5 Building operations
Direct Lebor Standard and on development of more precise heating
and air conditioning standards,

b. Work Simplificetion and Cost Reduction

A condensed version of the Work SImplificatibn Round Table -
Program was presented to the Manufacturing Department staff on
June 2k,

Cost reduction gtudies were initiated in the 234-5 Analyticel
Laboretory and in the 222-5 Laboratory. It is planned to study-
snalytical procedures, laboratory layout, clerical methods,

and other items which contribute to cost. The first Work
Simplification committee meeting of a series planned was held
with Process Analyticel personnel to discuss specific cost
reduction proposals.

c. Engineering Assistance

- A study to develop means of reducing radiation and contamination
hazards in the 222-S5 decontamination room was completed. It wes
recommended that a remotely operated facility for "doorstop”
sample cearrier decontamination be installed at a cost of $6 »000.
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Engineering Assistance (Continued)

It was also recommended that the procedure and equipment for
disassembling and decontaminating the bayonet assembly be
modified to reduce contamination potential and increase effici-
ency. BEquipment and hood modification costs. are estimated at

$550.

A study was initiated to determine 1f a facility for decontaminat-
ing mobile equipment is Jjistified. The economics of the problem
are being reviewed, and preliminary scoping of a proposed facility
is veing made.’ ' '

‘The "as-built" drafting program was continued with the efforts of
the draftsmen being directed toward making up new 221-U cell
diagrams.  Eighty percent of the parallel operation data have now
been recorded. Upon completion of these drawiags, the proposed
serles operation data will be immediately superimposed on the
same drawings, using a different color.

Pro nt

The preventive maintenance painting program was continued with
efforts being centered on the 200 East Area, Three frame build-
ings and numerous barricades were re-painted during the .wnth,
vhich considerably improved the general appearance of the area.
One frame building in the 200-W Area was re-painted during the
month,.

The Section officially accepted ‘Landlord responsibility for the

2101 Building, 200 East Area on June l. Cost codes were established
for Cost Accounting and plans and policies were formulated for
operating the bullding from a Landlord standpoint. Space was
allocated to the Plant Auxiliary Operations Department for a
Permanent file storage center and for stand-by warehousing.

F. Significant Reports Issued

l. Routine
Rumber Title Author
HW-32313 Separations Section-Operations Sub-Section V.R. Chapman
Monthly Report
HW-32312 Separations Section-234-5 QOperations - V.R. Chapman
Monthly Repert '
Official Use Only Separations Section-Plant Engineering CeP. Cabell
Sub-Section Monthly Report -
HW-32296 Separations Section-Process Sub-Sectlon W.N. Mobley
Monthly Report
BW-32299 Separations Section-Kadiation Monitoring A.R. Keene
Sub-Section Monthly Report
'7 D
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1. Routine (Continued) DEM EB

Number

Official Use Only

EW-32230
HW-32200

HW-32305
HW-32083

2. Non-Routine

HW-31522
HW-32084
HW-32140
HW-32217
HW-32253
HW-32233
HW-32173
HW-32187
" HW-31989
EW-31898

None

None

Rone
None
None
None

None

III PERSONNEL

A. Organization

Title

Separations Section-Power & Maintenance
Sub-Section Monthly Report

Separations Section-Mint Extraction Unit
Monthly Report

Monthly Progress Report, Plant Expansion
Plant Engineering Sub-Section, Separations
Section, June 1954

Separations Section-Essential Materials
Separations Process Council Meeting

Surface Dosage Rate of Task III Feed
Material .

Radiation Incident, Class I, No. 364
Radiation Incident, Class I, No. 366
Radiation Incident, Class I, No. 368
Radiation Incident, Class I, No. 369
Radietion Incident, Class I, No. 370

An Analysis of Redox Sand Filter Data

A Study of Pot Room Exposure Rates

215 MWD/Ton Batch Size Limits and Control
in the Bismuth Phosphate Plant
Production Test 221-T-17, Increased UNH
Concentration in Bismuth Phosphate Plant
Standard Analytical Requirements,

UC3 Plant, P.E. Report No. 120

Standard Analytical Requirements,

Tank Farms and Waste Evaporators, P.E.
Report No, 121 B

Breathing Air Supply Trailer

P.E. Report No. 123

Sampling Equipment Decontamination in
the 222.S Laboratory, P.E. Report No. k2

Scope Design for Organic Filter, TBP Plant,

P.E. Report Ro. 122

Utilization of 224-U Building, Nitric Acid
in Redox Plant, P.E. Report No. 12k
Relation of Separations Plant Equipment
Experience to the Purex Design, P.E.
Report No., 48

HW-32317

futhor
R.T. Jessen
0.V. Smiset

F.A. Hollenbach

Je«P. McBride
0.F. Beaulieu

G.L..Helgeson

D.R. Koberg
W.G. Westover
J.,Ps Corley
J.P. Corley
D.R. Koberg
D.R. Koberg
G.L. Helgeson
WeG..Browne by
H.W..Murray
H.W. Murray

R.H. Silletto

-ReHo. S:Ll.lettq

AH. Poeiluyko

V.P. Madsen
H.F. Tew

K.R. Ridgway
F.A. Hollenbach

There were no significant orga.niza.tlona.l changes in the Separations Section

in June.
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Force Summary

Start of End of Net

Month Month Change

Section General 5 .5 0
Operations Sub-Section 611 605 <6
Powver & Maintenance Sub-Section 592 590 -2
Process Sub-Section 201 195 -6
Radiation Monitoring Sub-Section 76 76 0
Plant Engineering Sub-Section 27 25 -2
Mint Extraction Unit 39 39 0
Section Total 1551 1535 -16
Safet rience

There were no major or sub-major injuries in the Separations Section in
June,

Radiation Exgerience

Five Class I radiation incidents occurred during the month. One (#366,
HW-32140) involved pressurization of Cell 2 process tanks in the 231
Building and subsequent release of process vapor. to the cell atmosphere,
with attendant internal exposure hazard to sever:l employees. At 202-S,
a process blowback in the H-4-C chemical addition line caused a short-lived
radiation problem in the south pipe gallery (#36L, HW-32084). A severe
air reversal-in the Redox canyon caused by unfavorable. winds and an Open
tunnel door resulted in air conditioms up to 10=7 ue rp/cc through the
south pipe gallery, SWP lobby, and adjacent work areas (#370, EW-32233).
Failure to properly use a monitoring instrument resulted in a potential
overexposure at 224-U (#368, HW-32217). Release of heavy equipment from
the 241-S Diversion Box area without an adequate survey resulted in an
uncontrolled exposure to a rigger estimated to be 230 mrads (#369,
HW-32253).

The Redox Phase II equipment replacement proceeded with generally good
radiation control. Removal and burial of canyon cell equipment proceeded
with only one known case of contamination spread outside radiation zones.
Severe canyon crane contamination occurred toward the end of the month,
however, during H and J cell work,

The Phase I work was affectéed on June 30 by high air contamination levels
during the 291-S fan shutdown for stack flushing. Highly contaminated
canyon air escaped to other parts of the 202-S Bullding via the air supply
duct work and resulted in personnel evacuation until air conditions re-
turned to normal. o

For the approximately ten days of Redox operation and a full month of T
Plant operation, stack emission appeered well-controlled by the indices




Separations Section

D. Readiation Experience (COntinﬁed)

HW-32317

of total emission, & maximum radioruthenium emission of 1.4 curies per
24 hours and & meximum radioiodine emission of 1.3 curies per 24 hours
being measured. At the end of the month, however, a particulate
émisgsion occurred in Redox during exhaust fan startup after the initial
attempts to flush the 291-S stack,

E. Personnel Activities

1.

2.

3.

[0 ]
o
[

oD

G.E. Selection Program for Supervisors

Eveluation was completed for seven Power and Maintenance personnel
during the month.

Conference Leading Training

Six Separations Section personnel completed the one day training
on June 21,

Process Training

T™wo exempt and ten non-exempt Operations personnel completed process
training during the month. Preparations were completed for the
special Purex "process sampling" school to start July 2.
Visitations

C. P. Cabell visited Schenectady from June 28 to July 4 for
conferences on Manufacturing Engineering and other business.
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TECHNICAL SECTION

Preparation of hot press canned solid uranium slugs for pile irradiation
test has commenced. The canning will be completed about the middle of the
month and the slugs should be charged by August 1. Successful elimina-
tion of the can blister problem when hot press canning in air has been
achieved with improved component matching and improved technique in the
sizing operation. In a recent 100 slug test, only three slugs were rejected
for blisters.

Fourteen hollow slugs for internally and externally cooled operation have
been hot press canned, Murther development work on this type of slug is
continuing. A test quantity should be prepared for pile charging about
the end of August. :

Encouraging results were obtained by Bridgeport Brass Company at Adrian,
Michigan, in the alpha phase extrusion of uranium into hollow rod sections
of both % and 4" internal diameter. The hole was slightly elliptical and
eccentric, indicating need for additional tool development before produc-
tion of hollow rods with a £" internal diameter can be accomplished. Addi-
tional tests will be performed the second week of August.

Canned slugs which have been anodized by a new improved procedure have now
resisted attack of pile water at 120 C for over six weeks. The surface films
are still very hard and virtually unattacked. A test quantity of anodized
canned slugs has been prepared and will be charged to the piles during the
month. '

>
During June, all piles except C were limited by tripbefore-boiling considera-
tions and were held to 95 C outlet temperature, with the exception of B
which operated at 100 C maximum under Production Test conditions. C Pile
was limited to 950 KW/tube maximum. The effective number of tubes was
severely reduced because of loss of resctivity as a result of decreasing
concentration from 625 to 200 MWD/T.

Twenty-one failures of normal uranium slugs occurred during the month,
eighteen at C Plle and three at F Pile. Thirteen of the failures at C Pile
consisted of metal charged under Production Test 313-105-25M. The rupture
rate of this metal continues three to five times that of eight-inch triple-
dip canned metal at all areas where a comparison is possible. .

Simulated in-pile boiling studies in the process tube mock-up were extended
to 500 psi static pressure with encoursging results. Steps are under way
to prepare for the in-pile boiling experiment in the H :egirculation loop.

During the short period of Redox plant operation before the scheduled shut-

down for installation of new Phasg II equipment, failure of the .E-4 oxidizer
coil necessitated operating with & dichromate head-end procedure instead of
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a permanganate-head-end procedure. As anticipated, this process change
resulted in 15 of 26 wranium product batches with gamma ratios greater
than 3.0 and rework of a substantial portion of the plutonium product.
During this period the plutonium recycle from Z plant was successfully
recycled to the Cross-Over oxidizer instead of the Head-End oxidizer.
Phase II installations in the silo, G-cell, F-cell, and J-cell were
nearly completed, and changes in H-cell were underway at month end.

In the wvaste metal recovery plant, continued use of the continuous
sluicing-intermittent blending technique for wranium removal from the

tank farms has permitted high sustained removal rates, with the first
major removal rate reduction indicating the tank to be essentially

empty. This may eliminate the production curtsilments expected during
cleanout operations. A contaminant in the solvent of unknown source

and composition has resulted in intermittent high uranium losses in the

RA and RC columns and in production curtailment in the conversion facility
due to pot foaming. General solvent quality has decreased during this
period with increased distribution coefficients for dilute uranium, in-
creased residual uranium content, and apparent higher extraction for

nitric acid. Various changes in operating practices have been incorporated
t0 minimize the effect of this problem and laboratory efforts are targeted
at identification of the interferences and development of a satisfactory
solvent cleanup process. Aside from the pot foaming, calcination opera-
tions were normal except for the development of a leak in one of the Luckey
gas-fired pots. Continued studies on the preparation of high reactivity
powder by the addition of sulfamic acid suggests that reduction of the
agitator speed ‘rill eliminate the caking problem experienced. :

Laboratory scale dissolving studies have developed means of reducing the
dangerous evolved hydrogen concentrations in the off-gas from dissolver
nitric acid jacket removal. However, no means have been entirely success-
ful and emphasis is being placed on the search for & chemical agent to
remove or destroy the nascent hydrogen. Further progress has been made
.in scaling up experiments of ruthenium removal from Redox uranium product
solution by ozone sparging, which, if successful, can eliminate head-end
volatilization and the contamination of the Redox plant environs. Flexual
tests on irradiated Xel-F plate material indicate a life expectancy of two
years at twenty times expected Purex HC Column flexural stresses. After
several months development testing in cooperation with the Design Sectionm,
a satisfactory capacitance-type interface detecting probe has been demons-
trated for the Purex 2A Columm.

Process evaluation studies in view of the low MWD/T program show consider-
able advantages for a Bipex process, which is a combination of the Bismuth
Phosphate process, the TBP process and a new solvent-extraction final
decontamination cycle for plutonium product. For the low MWD/T material
a capacity of 180 to 200 tons for each Bismuth Phosphate. plant appears
possible,

Evaluation studies of experimentally prepared cold closures formed by up-
setting a heavy can wall section have indicated that the quality of the
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point pressure weld is improved by: (1) Providing sufficient roughness on

the end of the slug to prevent flow of aluminum in & thin layer adjacent to

the end of the slug and (2) machining a small recess or ‘dimple at the center

of the slug end to allow flashing of part of the aluminum oxides out of the
plane of the cap. Closures formed on slugs having the recess and the roughened
surface have been examined metallographically and etched with 30% sodium
hydroxide and appear to be free of oxide stringers throughout the major por-
tion of the cap thickness.

Four ruptured and two normel slugs were received from production test 25M
which was to evaluate uranium slugs machined from salt-bath beta heat-
treated, Fernald rolled rods. The four ruptures were of the cap failure
type. Detailed observations revealed that the three cap assemblies which
were received were good; that the uranium metal was concave at both ends to
as much as 0.050 inch; that carrot-shaped cavities along the center line of
the slug existed from the cap end of the uranium to a depth of over one inch;
that the uranium was eccentrically canned; and that the overall length of the
outerperiphery of the uranium had increased. Further work to evaluate the
metallography and crystallography is now in progress on selected samples
from these slugs.

The four enriched cored slugs which were charged in the hot spot of C Pile
in February have now accumulated an exposure of approximately 1300 MWD/T.

A preliminary study has been concluded of the critical mass problems which
would arise in the Purex Plant if enriched uranium were to be processed
there. Considering uranium of 1.75% U-2:5 as an example, in dissolving
operations safety can be assured only by 2imiting batch size to about

340 kg of U or by constructing dissolvers of "always safe" diameter,

which would be 15-20 inches. In the remainder of the plant, again consider-
ing 1.75% U-235, none of the major processing components are "always safe";
however, flowsheet concentrations are all below the chain-reacting limits
by about a factor of two.  Thus, if adequate control of concentrations and
safeguards against precipitation could be provided, operation with 1.75%
U-235 would be feasible. '

Buckling measurements of the 8-3/8" lattice loaded with J and Q slugs
have yielded a velue 68 microbucks higher for the dry than for the wet
lattice. This is to be compared with a difference of 38 microbucks for
& similar lattice loaded with natural uranium. Thus, the J-Q loading is
more hazardous in respect to the consequences of loss of cooling water.

Laboratory tests of a Redox head-end treatment involving the addition of
manganous ion prior to permanganate resuited in an overall ruthenium DF
of 12 with but only 11% of the ruthenium going to overhead. Similar fac-
tors were obtained on application of the treatment to 2D feed solution.

F-3
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Design Section effort for the month was distributed approximately 30%
to Expansion Program activities, 16% to Reactor Plant Modification for
Incremsed Production, 36% to Research and Development and 18% to other
projects and design orders. -

DESIGN SECTION

Activity on Project CA-513 Purex Tank Farm condenser revisions continued
forward on a priority basis. The first phase of design, which eliminated
the present surface condenser from the lump sum construction contract, was
completed. Design for the new contact condenser was advanced 17% during
the month to 20% complete.

Other activity on the Expansion Program was as follows:

a. Project CA-514, 300 Area Expansion design was completed with the
. exception of new items of equipment and design field liaison. Design
of the ultrasonic bond test equipment was started.

b. Detailed design for 1706 KE Recircnlation facilities was started
and progressed to 15% complete. Design Scope is essentially
complete.

c. Acceptance test procedures for CG-551, Expansion of 234-5 Facil-
ities were completed and approved. This completes design activity
with the exception of design field liaison and mockup and testing
of RM Line components.

d. Work continued on construction as-builts, design revisions, and
design field liaison for the 100-K Reactor Plants and Purex
Separation Pacility.

Authorization of Project CG-558, Reactor Plant Modification for Increased
Production, totaling $26,800,000, was received from the AEC. The directive
included authorization to provide design for maximum process water flow

at P & H Reactors. A revised project proposal incorporating the changes
imposed by the directive, as well as establishing new cost estimates and
schedules, is being prepared. Design scope is being revised to include
new water flows at F & H. Detail design is 26% complete, not reflecting
changes impoesed by the directive.

Design for the Purex nitric acid fractionator facility is proceeding on
the basis of furnishing critical layout dimensions to a "design and fabri-
cate" vendor who will design the major equipment. This will enable G. E.
design of the process piping and the structure to proceed concurrently
with the vendor design. '

Studies were initiated in Separations Research and Development on in-

creased capacity for the UO3 Plant and startup of the B Plant, in line
with recent process requirements. Work was also concentrated on the Redox

?
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Plant contamination problem. Increased separations plants capacity
studies and new separations plant development studies proceeded on
a limited basis during the month.

PROJECT SECTION

At the end of the month, construction completion status of major projects
was as follows:

Scheduled Actual

Project No. Title Completion Campletion
cG-kob Recuplex : - 51% 50%
CA-512 100-K Area Facilities
KXW - Water Plant 100 oly
Reactor & Bldg. ’ - 100 87
KE - Water Plant 93 7.8
Reactor & Bldg. 70 T1.7
General PFacilities 92 85.5
CA-513 Purex Facility, Part "A" 54 48.6
Part "D" 53 60
CA-514 300 Area Expansion 50. ko
. CG-535 Redox Capacity Increase, Phase II 70 ‘ 64
CA-539 Redox 241-SX Tank Farm 99 99.5
CA-546 Fuel Element Pilot Plant 25 13
CG-5T3 Hanford 3X Program - 300 Area 89 93

On June 25, 1954, Minor Construction Service forces completed 1,000,000 man-
hours over a li-month period without major injury.

At 105-KW Reactor, vertical safety rods were installed, and about 75% of
the VSR cylinders were set. Horizontal control rods are being set and
aligned. Front face crossheaders are being tested hydrostatically. Three
primary pumps at 190-KW have been completed with new bowls. None of the
secondary pumps have been satisfactory.

Boiler #1 in 165-XW was fired and is being run on a preliminary basis.

Other installations at 165-KW were continued. Five pumps and three ball
valves at 181-XW were in operating condition. At 105-KE Reactor, the pre-
liminary air test was begun on June 22. "Vanstoning” of process tubes

was about T0% complete, and is awaiting ¢ompletion of unit air test. The
first rear face riser was set at 105-KE, and outlet crossheaders are being
shipped to 105-KE Building. In 100-KE Water Plant, progress consisted of
setiing secondary pump drives, boilers, turbines, and switchgear. Construc-
tion was estimated as about three months behind the 100-KW Water Plant.

Concrete block work at the east end of 202-A Building was finished, thus

completing enclosure of the Canyon Section. Overall compiletion of con-.
crete for 202-A was 97%, and the built-up roofing was essentially completed.
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In the cell walls, installation of kickplates advanced to 75% complete
(520 to date). Welding in the Not Pipe Trench was 32% complete. Process
equipment installation included vessels TX-101, 103, 305, 310, FP-32k,

and two vacuum pumps. Installation of hea.ting and ventilating equip-~
ment in 202-A was 40% complete and power take-off rails for the remote
crane were started. At 291-A Fan House, three blowers were set, and

the concrete air tunnel was completed. PFabrication of the stainless
steel liner for 291-A Stack was started by the vendor in Tacoma. At
211-A Tank Farm, structural concrete was completed, and steel erection
was completed for Tanks 20, 21, 40O, and kl,

ORGANIZATION & PERSONNEL

Total on Roll June 1, 195h 1,499
Accessions 37
Separations - 36
Totel on Roll, June 30, 1954 1,500
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June 23-25, inclusive, Classified Files suspended operations to accomplish
conversion of the daily routing records to IBM. The cafeteria of Chief
Joseph Junior High:School was used for this purpose, and all Files per-
sonnel reported to this location to accomplish the conversion.

With completion of the conversion of the daily routing records to IBM,
it is possible now to prepare inventory listings of individual document
holdings on any frequency desired. Starting in July, a cyclical 30-
day inventory of all classified documents routed is to be instituted,
with the inventory to be a "self-inventory” made by the document holder.

The first of an annual Security-Document Control Conference within the
Atomic Products Division was held at ANP, Cincinnati, May 15 and 16.
The Classified Files supervisor was Hanford*'s-representative.

During the month the following major contract activities were handled:

1. The original contemplated and revised Modification No. 5 to Special
Agreement No. G-12 has been withdrawn and will not be issued. The
original subject matter of said modification will be incorporated
in the final close out of the contract. '

2. Speciil Agreement No. G-U4i between General Electric and the City of
Kennew?ck covering the use of a Govermment-owned chlorinator was
returned by the City of Kennewick for a revision regarding the use
to be made of the chlorinator by the city. Since that time the AEC
has indicated that it may wish the contract withdrawn by General Elec-
tric to permit the AEC to handle the transaction directly with the
City of Kennewick.

3. Modification No. 2 to Special Agreement No. G-38 between General Elec-
. tric and Morgan Wheeler and Co. and Hugh H. Russell covering additional
appralsal services and extension of time was approved by the Commission
June 21 and by the Appraiser June 2k.

k. Sale Agreement No. S-1 which constitutes a bill of sale conveying
damaged telephone cable to Universal Underwriter's Agency Incorporated
was executed by General Electric May 24 and forwarded to the Com-
misgion for approval May 25. The Commission returned this agreement
requesting that additional verbage be added to the agreement identify-
ing the damaged cable (which is the subject of the agreement) as the
cable actually damaged in the accident.

5. Comnsultant Agreement No. 123 between General Electric and Applied

Research laboratories of Glendale, California, covering quantrometric
analyses of isotope samples was executed by Applied Research on June 22.
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10.

Special Agreement No. G-45 between General Electric and Travelers
Indemnity Co. covering inspection of freight and passenger elevators
has been approved by AEC and was forwarded to the contractor for .

. execution June 30.

Modification No.3 to chttLAgeenent No. G-8 between General Elec-
tric and Industrial X-Ray, Inc. providing an extension of time of
the contract wvas sent to the AEC for approval June 1k,

Modification No. 1 to Special Agreement No. G-39 between General Elec-
tric and Telefilm, Inc. of Hollywood, Californis, covering a change

in security requirements to be observed and clarifying General Elec-
tric's liability to pay for transportation charges of classified material
was sent to the Commission for approval June 30.

Modification No. 1 to Special Agreement No. G-30 between General
Electric and Charles Bruning Co., Inc. covering an extension of time
of the contract was sent to the Commission for approval June 30.

Modification No. 1 to Special Agreement No. G-31 between General Elec-
tric and Abadan-Spokane covering sn extension of time and the revision
of the contract price was sent to the Commission for approval June 30.

Modification No. 3 to Special Agreement No. G-38 between General
Electric and Morgan Wheeler and Co, and Hugh H. Russell covering an
extension of time has been prepared, prior approval cbtained from
the Commission, and is now being processed for execution.
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M. R. Fenske visited here from Pennsylvania State College, State College, Pennsyl-
vania, June 1% through 18, 1954, for consultations on reactor processes.

VISTTORS AND.BUSINESS TRIPS

- T. C. Runion visited here from the National Lead Compeny in Fernald, Ohioc, June 29
and 30, 1954, for consultations on uranium and thorium and to attend MDAC meeting.

C. Wheelock visited here from North American Aviation, Inc., Downey, California,
June 268 and 29, 1954, for technical consultations on the reactor safety element.

J. M. Atwood, S. Goldsmith, and C. D. Wilson visited Westinghouse Atomic Power
Division, Pittaburgh, Pennsylvania, June 15 and 16, 1954, to attend the A. E. C.
Corrosion Symposium. Mr. Atwood and Mr. Goldsmith went on to Knolls Atomic Power
laboratory, Schenectady, New York, to discuss recirculation loop operation, June 17
and 18, 1954, and Mr. Wilson went to the Aluminum Company of America, New Kensingtonm,
Pennsylvenia, June 17, 1954, to discuss corrosion problems.

L. P. Bupp visited North American Aviation, Inc., Downey, California, June 28 and 29,
1954, for technical discussions on graphite.

R. S. Paul, G. E. Wade, and M. R. Wood visited Phillips Petroleum Compeny, Idaho
Falli, TIdeho (Arco), June 30 through July 15, 1954, for work on the installation of
GEH-4.

W. J. Morris visited the Huntington Rubber Mills, Portland, Oregon, to discuss
special gear design, and the Haseltine Company, Portland, Oregon, to discurs rubber
seal fabrication, on June 23, 1954.

C. R. McNutt and J. M. Roberts attended the American Society of Mechani cal Engineers'
"Heat Transfer and Fluid Mechanics ITnstitute" at the University of California in
Berkeley, June 30 through July 2, 1954.

ORGANTZATION AND PERSONNEL

i May June
_Administrative 5 >
Pile Development , 55 65
Pile Engineering 7 78
Special Irradiations 24 ok
Technical Liaison L h
Total | 175 175

Pile Development: One Engineering Assistant 12 was hired for the summer, and one
Junior Engineer terminated.

Pile Engineering: One Mechanical Engineer and two Engineering Assistants 12 were
hired, one Engineer IT transferred in from Fuel Technology Sub-Section, one Secre-
tary C went on Leave of Absence because of pregnancy, and one Engineering Assist-

ant 15 and one Junior Engineer terminated.
DECLASSIFIED
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PROCESS TECHNOLOGY

— DECLASSIFIED

Power level Limits

During June all piles except C were limited by trip-before-bolling considerations
and were held to 95 C tube outlet temperature except B which operated a2t 100 C
meximum. C was limited to 950 kw/tube maximum. The effective number of tubes
was severely reduced because of loss of reactivity as a result of decreasing con-
centration fram 625 to 200 MWD/T.

Process Changes

Seven Process Specifications - Reactor Process, were revised. Specification 16
governs water supply to the reactors during shutdown periods and limits the bulk
outlet temperature during operation to 92 C; specification 25 limits exposure as
required by product quality considerations and specification 26 limits exposure
for corrosion and rupture rate reasoms; specificatiom S5k defines minimum number

of vertical safety rods and ball 3X units and permits limitéd enrichment of 29

VSR piles; specification 56 governs use of Beckman Rediation Monitoring equipment
during operation, startups, and shutdowns; and specification 59 requires that
during an outage sufficient temporary poison columns, HSR's, and/or cadmium splines
be in the plle to keep the wmit sub-criticel if the VSR's eare withdrawn.

Slug Rupture Experience for June

Urarium Fallures - Twenty-one failures occurred in normel uranium slugs during
the month, eighteen at C Pile and three at F Pile. In addition, ome C Pile and
one F Pile tube loading was discharged for suspected ruptures, but these could
not be confirmed.

At C Pile three uranium cleavege failures, and two as yet uninspected occurred in
Group 11 metal. The other thirteen failures at this pile, six cap failures, one
side fallure, five cleavage failures, and one as yet uninspected occurred in metal
charged under PT 313-105-25-M.

The failures at F Pile were all cleavage failures of four-inch, triple-dip canned
pieces.

Irradistion Rehavior of 25-M Metal

The rupture rate of 25-M metal continues three to five times that of eight-inch
triple-dip canned metal at all arese where & comparison is possible. .

Feilures in Non-Uranium loedings

Five ruptured Al1-U-235 J pleces were discharged from DR Pile during the month. One
of these was swollen neer the middle indicating probable water penetration of the
Jacket, one was swollen at the cap end, and the other three exhibited longitudinal
gplitting of the can wall. Most of these ruptured pleces emitted radiomsctive gases.
After the first two of these pieces had been picked up, two hcles were drilled in

e J slug which showed no evidence of water penetration. Gas bubbles which issued
from these holes were collected for analysis. Radioactivity decay measurements
identified the gas as xenon-133.
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Irradiation of New Fuel Sluzgs

Cored Slugs - Production Test 105-570-A - This test has been approved and author-
izes the irradiation to failure of four tubes of cored uranium lead dip canned
slugs and of four control tubes. Two pairs are to be irradiated at high tube
powers and two at low powers.

Mechanically Banded Slugs -~ Production Test 105-575-A - This test has been ap-
proved authorizing the irradiation of four mechanically bonded, point pressure
welded 3lugs for metallurgical inspection. Two tubes are scheduled; one for
200 MWD/T exposure and one for 60C. : :

. Powder Metallurgy Slugs - Production Test 105-576-A -'A production test author-
izing the sxposure of one tube of slugs prepared by powder metallurgy techniques
to rupture at C Pile ard of about a thousand slugs to normal exposure at F is
circulating for approval.

Hot Pressed Slugs

A production test for irradiation of slugs prepared by hot press canning has

been prepared to rough draft form. Solid, cored, and comtrol tubes will be ir-
radiated to fallure.

Tobonded Slugs - Froduction Test - 105-578-4 - A production test to irradiate to
failure two tubes out of four of unbonded solid, unbonded cored and control slugs
is circulatirg for approval. '

investigation of Rupture Mechanism

Thermal Cycling of Slugs - Production Test 105-566~-A - The enriched uranium slugs
charged at H Pile for the thermal cycling experiment have been operating for two
and one-half months and have been subjected to approximately 400 cycles. The :
enriched pieces are at an exposure comparable to that of the highest powered slug
in a tube of 250 MWD/T. Core temperature is varied from a maximum of 300-350 C
to & minimum of 175-200 C.

Manufacture of Cther Products

Preliminary Irradistion of J-Q Columns - Production Test 105-567-A - Thirteen
tubes containing 19 alternate J and thorium pieces have operated without inci-
dent at E Pile since 3-14-54L. One tube is scheduled for discharge in July and
arrangements have been made for special separation at ORNL to determine the
product vs. exposure value.

P-10 Irradiation at C Plle - Production Test 105-562-A <~ The ability of present
fuel and target pieces to operate successfully at high powers is being investi-
gated at C Pile. Sixty tubes have been sxposed since the middle of February; forty
contain hot-pressed fuel slugs, the balance being cold canned or Al-31 bornded. Ko
failures have occurred up to the present exposure )

. ) Sevaral tubes of each type were discharged
in June but weight losa data are not yet available.
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File Studies

Economic Analysis of Use of Enrichment - An economic analysis of the use of en-
richment pleces is being made and will be completed next month. Experience at
E Pile and predictions for C Pile are being considered.

Use of Enriched Uranium in U-233 and Plutonium Production

The substitution of enriched uranium for J pieces in U-233 production loedings
eppears feasible technically, but no econcmic benefits are apperent except at
a greatly increased U-235 inventory.

A study of the use of mixed tube charges of enriched uranium and depleted uranium
for simultaneous production of high and low g/t meterial appears very attractive.
This could be especially important with current metal shorteges since such an
irradiation would make possible the use of depleted uranium stocks from irradia-
tion and cascades.

PIIE PHYSICS

K Pile Startup Planning

The experimental program for K Pile startup as currently conceived was presented
for discussion at a joint Manufacturing-Design-Technicael Startup Council meeting
during the month. There appeared to be general concurrence with the objectives
end methods proposed, largely as outlined in HW-31606. Preparation is being
initieted of a document in cooperation with Manufacturing outlining the tests and
startup plans in sufficient detail to request management approvel. Preliminary
investigation of material requirements indicates that there should not be undue
difficulty in securing suitable test facility liners for control and monitoring
chembers, in blanking off same 800 pigtails to maintain a dry reflector, or in
merking reject slugs to withstand temperatures up to 200 C.

The K Pile control and safety systems and probable operating conditions are being
reviewed in developing bases for nuclear control specifications for the K Plles.

Dry Pile Temperature Coefficient Test

rnwelve thermocouples in experimentally fabricated thermocouple slugs tested at

200 C with subsequent quenching still agreed within 1 C on being reheated to 200 C.
Methods have been devised for attaching the thermocouples solidly to the endceps
and holding the leads securely against the slugs. "Dry runs” with natural urenium
reject slugs will be made in the experimental process tube assembly at 108-D to
establish proper charging procedures.

Scram Transient VSR Evaluation - Production Test 105-554-A

Anomolous results have been cbtained in the two sets of scram transients run at
C Pile between side test hole chamber and under pile chamber indicatioms. During
the first run on May 20, & control system value of approximately 2200 inhours weas
indicated by the side hole chamber whereas the under pile chamber indicated the
control system strength to be approximately 1500 inhours; the large value 1s more
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nearly what would be expected from calculations and from startup tests. During
the seccnd set of transients on June 9, two transients recorded with the same
Declman-chamber combination as used previously agreed with the previous set,
whereas four transients recorded with the Beclman recorder inter-changed gave
higher results by about 300 inhours in both cases; the control system strength
indicated by the sidehole chamber in the latter case was still much greater
than that indicated by the under pile chamber.

Instrumentation checks and a check on chamber position effect are planned for the
test pile prior to running a third set of scram trensient measurements in the C
Pile. Document HW-32132, "Scram Transient Analysis Dependence on Detector Fosi-
tion," describes -the theoretical basis for expecting some such effect.

Pile Safety Studies

Investigation of the relation between the necessary Beckman trip settings and
"allowable VSR withdrawal rates is nearing completion. Relations derived in
WAPD-13 or power level transient versus time rate of reactivity increase are be-
ing used to calculate limiting cases.

An analysis of the power transient behavior of a plle following instantaneous -
loss of water pressure has been initiated.

Isotope Tield Calculations

Equations relating the ratio of RulO3 activity to RulO6 activity as a fumction of
uranium residence time in the pile and out-of-pile decay time have been developed.
The derived curves, to be issued in a document, are to be used by Radiological

Sciences in estimating the age of and/or identifying the origin of certain ground
contamirations.

Long. Term Gairs Studies - Production Test 105-553-A

The first tube of the six being irradiated under this production test was dis-
cherged June 3 at an average exposure of 100 MiD/ton. These slugs will be held
in the F Pile basin until arrangements are campleted for hot slug reactivity
testing in the Test pile.

Heat Source Density in the Thermal Shield

Because the carbonization rate of shield masonite and therefore its loss in
moderating ability is greatly enhanced by elevated temperatures, an accureste and
detailed knowledge of the sources of heat in the shield should assist in devising
the most practical control methods. A theoretical calculation of the gamme flux
intensity and energy svectrum in a side thermal shield has been made. Although the
calculated gemma intensity at the biological-thermal shield interface agrees with
intensity measurements in the DR test wells, the calculated energy release is less
by a factor of two to three than actual flow and temperature meeasuremernts indicate.
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S:mu;ated Shield Burnout Test - Development Test 105-S48-A

Folls from the fourth phase of this test have been removed from the test wells
end are now being counted. Re-checking of foil activity calculations following
the third phase revealed an error in the length of pile exposure period used for
the run. Correction of data to the proper operating interval results in an in-
crease in flux due to third phase masonite removal of a factor of ten rather than
of over one hundred as reported last month.

Sulfur Pellet Detectors for Fast Neutroms

The newly designed compressed sulfur pellets were placed for irradiation in the
magnetite-limonite 8labs which had been heeted out of pile at 100 C after removel
of the bare end cadmium-covered gold detectors. This new type of pellet may be
beta cotmted immediately upon removal from the pile, elimineting preparation of
the elastomeric discs containing irradiated powdered sulfur. Calibration tests
are plamned in order to compare the activity per gram of sulfur irrsdiated by the
two methode.

Counting and Detection Instrumentation and Techniques

The new type GM tube external quench circult described in the March, 1953 issue
of Nucleonics was built by Instruments personnel and is now being tested. This
circuit is designed to reduce the "dead time" of the tube by a factor of over 100,
thereby permitting higher counting rates and reduced counting time of foils.

A new type of cadmium cover similar in shape to salve cans has been developed in
two slzes to replace the former method of hand covering gold foils and sulfur
powder. The larger size will hold the newly developed 7/8" diemeter sulfur wafers
end the smaller size will enclose 1/4" diemeter gold foils. The time for preparing
& neutron detector traverse for the shield test well facility will be epproximately
halved by use of the new covers.

An experimental fast neutron dosimeter has been designed besed on an Oek Ridge
development. The .response in this instrument is due to recoil protons generated
by neutron collision with hydrogen atoms in a plastic "radiator"” in the bottom of .
the chamber and in the methane counting gas. Because the shape and size of the
chamber must be modified to fit shield test well slots, the biasing methods used
at Oak Ridge can not be used directly and experimental dose rate calibration will
be required.

Mesonite Damage Experiments

Arrangements are underway to use the Vernitherm pit in the F Pile besin to check
masonite deterioration whem subjected simultaneously to heat and gamma radiation.
The oven which is to be lowered into the facility is being calibrated and checked
for heat distribution. A helium stmosphere will be used in the experiment.

Ana;zSis of Mhsonite Deterioretion Data

The end result of masonite deterioration after an extended time at & given tem-
perature is a cerbonized residue, Although the lower limit of the amount of re-
meining residue is uncertain, sufficient indicetion is given by deterioration
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rates which have been observed to make approximate estimates of the remeining
shield effectiveness. Cross section values were used in conJunction with es-
timeted composition of the residual masonite to arrive at the remeining "slowing
down" power for various neutron energies. The results of this calculation indi-
cate that in the range from thermel to 1 Mev. neutroms 1 to 3% of the original
thickness of masonite is equivalent in moderating sbility to the carbonized
residue.

~ HEAT STUDIES

Cooling-By-Boiling Studies

Cooling-by-boiling tests were performed on the tube mock-up at 500 psi rear
header pressures, tube powers (uniform) of 250 and 400 kw and inlet temperatures
of 100 F and 200 F. Satisfactory "slug" cooling was obtained with flows as low
as 2.2 to 4.5 gmm, and the corresponding outlet steam qualities varied from 35

to 60% by weight. (The lowest flows were reached on the 250 kw, 100 F tests.)
Attempts were made to run tests with 600 kw tube powers but it was found that the
existing pump capacity was inadequate. This latter fact was not surprising.

In order to perform tests at higher powers and higher back pressures, an ‘additional
pump was added to the system. Further, pressure testing was performed and shields
were erected to ensure personnel safety. Tests are now being accomplished at the
higher powers, and it is expected that tests will be attempted at 800 psi soon.

Continued difficulties have been encountered in finding a suitable method for
fabrication of high pressure process tubes. Consequently, an alternate design
was prepared and submitted to prospective vendors. These process tubes are to be
made of stainless steel and are to have removable ribs. The latter are desirable
in order that one tube may be used for tests with several different annuli. In-
vestigetions are being carried out to find a suitable insulating rib material. To
date, several possibilities have been tested and have been found to be totally
unsatisfactory. ‘

Plans have been made for plant forces to install a foundation for the new genera-
tor. It is probable thet the use of the existing generators will be lost for
about three weeks while that work is in progress and thus & definite date for the
foundation work has not been established. However, the work may begin by July 6.
Use of the existing generators will be lost because they cannot be operated under
the heavy dust conditions which will exist during the foundation work.

"Pile Panellit Trip Limits

As & result of experimental studies and subsequent analysis, recommendations were
made to alter the method by which tube temperature limits are established at B,
D, F, DR, and H Piles. These temperature limits refer only to those based on
panellit settings, and the recommendations were contdined in "Tube Temperature
Limits by Trip-Before-Instability Concept and Other Methods,” K.G. Toycde,
HW-32151, June 16, 1954. In the past the temperature limits have been such that
a decrease in flcw which would cause the outlet temperature -to equal the-rear
crossheader saturation temperature would also cause a panellit trip. It hes

been found, however, that unstable flow conditions do not exist in the tube until
a2 considerably greeter decrease in flow exists than thaet at which the outlet tem-
perature equals the saturation temperature. (This is true only for high flow or
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high power tubes.) Consequently, it has been propcsed that the temperature .
1imits be based on flow instability. A result of this recommendation will be
to allow outlet temperature limits in the central zones which are higher by

5 - 10 C than those allowed by the previous method. Another important recom-
mendation was that the small cone screens in the same piles be replaced with
larger, "unpluggable" screens when appropriate and that the tube temperature
1imits be subsequently based on the penellit upper trip. Such action will
permit still further increases in temperature limits for tubes throughout the
piles. The document also points out that there is some uncerteinty .as to the
results of e local power excursion which would cause boliling in a tube. Such

8 condition would be detected by the panellit upper trip, and the trip circult
would be actuated before any damage could occur. However, it has not been
demonstrated that no damage would result, end the recommendation was made that
tube outlet temperatures be limited normelly to a velue 15 C below the tempera-
ture at which boiling would occur. Verigus means exist to warrant the relaxa-
tion of this 15 C limit, eand the merits of each ere presently being considered.

I+ hes alsc been fowmd that flow instebility occurs in low flow or low power
tubes at the B, D, F, DR, and H Piles at higher flow retes than previously
realized. This is discussed in "Technical Note Concerning an Inedequecy of the
Penellit Low Trip," R.F. Recht, EW-32010, 6-2-54. This condition has no signi-
ficant effect on pile safety, however.

Secondary Panellit System Under Project cG-558

A dual panellit system is to be installed at each pile under CG-558, and present
plens cell for separate pressure lines from eaclk process tube to each of the two
panellits. An investigetion was mede, however, to determine whether seperate
pressure lines were warranted in view of many differences between the existing -
arrangement and that which will exist after the CG-558 modifications, It vas
concluded that the possibility of one of the lines becoming plugged under the -
new design was quite remote. Consequently, a recommendation was made that the
second line be deleted from the Project in "Recommendations Concerning Secondary
Pressure Monitor System,” CG-558," H.E. Greenfield, HW-32108, Jume 11, 1954,

Tube Fitting Modificatioms for CG-558

Present plans call for modification of the tube inlet fittings of the existing
piles under CG-558. However, it is doubtful that any gains can be made from
modifications to fringe zone tubes. Consequently, & verbal recommendetion waes
mede to the Design Council through the Technical Liaison Unit that the fringe
zone tube inlet fitting modifications be deleted from CG-558.

Hydreulics Laboratory Studies

A report "K Pile Tube Pressure Drop Flow Characteristics,” H.E. Greenfield,
BW-31992, June 1, 1954 wes issued. It presents iscthermesl flow-pressure drop
characteristice for the K tube, fittings and loedings. In additionm, correction
factors are applied for conversion to non-isothermal conditions.

A type of cavitational flow which induces vibration in the rear crossheader has
been observed in tests of the B, D, F Pile outlet fittings. This is discussed in
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"Cavitation in the Outlet Fittings at the B, D, F Piles,” H.H. Greenfielé BW-32029,
June 3, 1954. This vibrational condition is not believed to represent a serious
problem.

Slug Heat Cutput After Pile Scram

Tests were conducted in the laboratory to measure the rate at which slugs lose
their sensible heat following e pile scram. EKnowledge of this subject is important
because a relatively large amount of heat is stored in the slugs. It was foumd
that essentially all of the heat is dissipated in about one minute following a
simulated vertical rod scram.

Steam - Water Flow in Pile Outlet Piping

As pile power levels are increased, the point is approached et which flashing of.
the water to steam in the outlet piping (crossheaders, risers, downcomers, etc.)
will occur. At the present time the effect of such flushing on pile flow and pip-
ing pressures i1s unknown. However, an analytical investigation is underway and
nreliminary results look encouraging in that the pressure drop from the top of the
downcomer to the 107 Basin appears to be small for bulk outlet temperatures as
high as 110 C. This investigation is continuing since 1arge povwer level increases
mey be realized if such flashing can be permitted.

EXPERIMENTAL PEYSICS

Slug Rupture Detection

Bids from veadors on the spectrameter unit portion of projects CG-5T78 c¢nd =79,
the projects to replace the existing beta systems et all areas except ‘T and i
with gamme slug rupture detectors, will be received by Design early next mentk.
Final design of the turret assembly is complete and bids requested. The protot;—¢
gamma monitor at H Pile continued to operate satisfactorily. A report discussins
the electronics of the gamma monitor, HW-32166, "Dual Channel Pulse Analyzer =nd
Count-Rate Meter for Gemma Spectrometer Monitor,” R.S. Paul and M.R. Wood, has beer
issued.

A more compact model of a portable gamma sensitive scintillation survey meter wes
designed, fabricated, and tested on-pile. This instrument was demonstrated to
possess in excess of a ten fold greater sensitivity in isolating tubes containing
a rupture than present methods; this sensitivity is comparable to that demonstrated
previously with an initial, bulky design. Several instruments will be provided
Operations for routine application and performance testing.

The preliminary design of a "gamma-scan" system, a system comprised of e crystel,
photomultiplier and collimator assembly mounted at lattice unit intervals across
the rear elevator, has been completed and some components requisitioned for an
initial teet installation. In this system the rear face is scanned for high ac-
tivity, e.g. rupture containing tube or lodged fuel element, by re-idly switching
signals from the detectors intermittently disvlaying these signals on en oscil-
loscope tc yield the horizontal scan, and using the elevatdr to provide verticzal
displacement of the scanning unit. Present data indicate thet in some instences
such a system can locate the tube containing a rupture during pile oneration; the
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real effectiveness of this latter feature needs to be demonstrated through

on-pile tests, however.

The slug rupture detector designed for the fuel element irradiation fgcility
at Arco has been placed in operating condition at thaet site. Persommel will
assist in the startup of that facility early next month.

Neutron Economy Studies

A more complete measurement of the redial distribution of fissions in an en-
riched urenium slug (E metal slug) has been mede in which particular efforts
~ have been mede to trace the distribution in detail near the slug surface; the
laerge gradients in the distribution at this location in enriched slugs makes
extrapolation to the surfece uncertain. These recent date indicate that the
values reported last month for the reletive power generation rates in natural
uranium versus "E" metal, which were based on earlier and rather incomplete
traverses, are too high. It now appears that the power generation factor, 1i.e.
power genersted in an "E" slug relative to natural uranium in the same pile
location, is nearer 1.7 than 1.85. Work presently underway will firm and re-
fine this estimate.

Neutron flux traverses in "J" slugs (7% U-235 in aluminum) have demonstrated
that a significant fraction of the total capture in U-235 results from neutrons
vossessing energies above 0.3 ev. This has also been demonstrated in measure-
ments of resonance escape probabilities performed in the Test pile. This factor
is important in some types of lattice calculations and must also be accounted
for in certain methods of determining rescnance escape probabilities.

A refined experimental assembly has been fabricated to facilitate accurate
measurements of the metal temperature coefficient of reactivity. The precise
value for this coefficient was somewhat uncertein in earlier work because a
severely modified lattice cell was employed in the interests of obtaining the
maximum amount of data quickly. A program of refined measurements employing-
several types of slugs of immedlate interest to Hanford will be carried out
next month.

Instrument Development

The modification of the low level period trip system, which was specified for
the K Piles, has been completed and the modified system performance tested in
the Test pile. The system now appears to operate satisfactorily; the time
delay is one and one half periods for periods between one and twenty seconds
and longer multiples of the period in the case of shorter periods. Circuit
modification has greatly reduced the probability of a false scram on periods
longer than twenty seconds.

The major modifications to the high level period trip system have also been
made and the time delays appear to be under one period. Much of the electronics
in this system has been replaced by a relay system which should improve the life
and stabllity of the system.

All components for the sub-critical multiplication monitoring system have been

requisitioned. It now is plsmned to iistall this system in the C test hole at

Fb-11
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DR Pile duringa September outage. A facility of special design i1s being developed
Jjointly with Mechenical Development for the C hole to permit thorough testing of
this system.

Outlet Water Temperature Mcnitoring,Facilities

Drawings of the Flexowriter autamatic tube outlet water temperature recording
facilities being installed at D, DR, and F Piles were reviewed and several im-
provements in system design recommanded. These recommendations were given
Instrument Design.

The test of the twelve point prototype of the K Pile temperature monitor con-
tinues at H Pile. Numerous incidents of component malfunction are developing
with continued service of this system; many of these appear to be mechanical
failure of components which was not evident at the time the interim report on

this test, HW-31890, "Interim Report, Development Test No. 105-564-A, Temperature
Monitor Prototype Test,"” D.E. Stephens, was issued. Up to the present two of the
twelve resistance thermomesters have also become inoperative. These cases of mal-
function are being 1nvestigated and the results will be transmitted to Design
personnel.

A study of feasibility of supplementing pressure and flow monitoring instrumen-
tation with a temperature monitoring system to provide trip-before-instability
protection in the event of power surges is nearly complete. The study considers
the cases in which temperature monitors are installed on (1) one tube in a
block of nine, (2) one in twenty-five, and (3) one in sixty-four and activate
the safety systems as & predetermined temperature is reeched. The cost of pro-
viding such a system, considering several alternative designs, is currently be-
ing developed.

" Pile Transient Simulator

A simplified version of an electronic analog computor is being constructed in
support of plle safety studies. The simulator under development employs
several integrating and summing networks so as to include five groups of delayed
neutrons in solving the pile kinetic equations. The initial systems will yield
plle power as a function of time for step-wise reactivity additioms; it is
believed that refinements will yield pile power versus time as reactivity is
introduced (1) at a constant rate and (2) at an arbitrarily selected rate.

Measurement of Fast Neutron Distribution

Nearly four hundred proton tracks have been measured in a nuclear emulsion plate
irradiated in the Test pile to yield the proton recoil energy spectrum. This
number of recoils is still ihsufficient to yield a statistically significant
incident neutron spectrum and the counting is continuing. Preparatiom for the
measurement of the fast neutron distribution in KW Pile is continuing.. .

Physical Constants Test Reactor

The building to house the Physical Constants Test Reactor is designed and the
Atomic Energy Commission has requested bids for comstruction. It is expected
that the bids will be reviewed late next month.
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The design for the graphite portion of the reactor is complete, the graphite
is available, but the graphite machining is temporarily delayed until certairn
problemz associated with the use of 2101 facilities are resolved. The control
rods are Gesigned and fabrication has been initiated. The final design phases
of the vertical safety elements are being completed and fabrication will start
next month. The remaining mechanicel design 1s expected to be completed next
month as well., . The fuel for the reactor and the control rods has been ordered
for September delivery.

The hazards study to be submitted to the Advisory Committee on Reactor Safe-
guards is substantially complete. The remaining effort on this study is di-
rected toward minimizing any potential hazard to 300 Area in the event of
safety system failure concurrently with extremely large reactivity addition
to the reactor with subsequent fuel vaporization. It appears that excursions
resulting from reactivity additions smaller than 2 to 3%'K will not lead to a
serious hazard.

Test Pile - Routine Tests

Regular metal testing proceeded routinely during the month. Seventeen billet
egg lots were tested to yileld TDS values ranging from 15 to 18. Two lots of
machined billet eggs were tested in the eight egg test to yield TDS values of
1k and 15. The billet egg tests are continuiné t0 indicate low purity urenium
and there 1s some recent evidence fram tests on machined slugs that this effect
is beginning to show up in bulk materials received at Hanford.

Test Pile - Special Tests

Two groups of twenty-two four inch natural uranium slugs prepared by Sylvania
using powder metallurgical techniques were tested relative to uranium metal
standards. This material would cost about fifty inhours for a complete 105 pile
loading. Slugs containing about 0.2 weight per cent silicon were also tested

to yield & £ifty inhour loss in a fully loaded 105 pile.

MECHEANICAL DEVELOPMENT

Charging and Discharging Studies

The development progream for segmental discharge proceeded during the momth with
the fabrication and testing of the inflatable spline. Preliminary testing has
indicated that the procedure of holding the upstream portiom of slugs and flushing
the downstream portion is feasible. Since there are no facllitles on site to
fabricate a full length spline = Research and Development Contract is belng pegoti-
ated to obtain one.

The Poison Column flushing tests for 105-K were continued during the month and all
types of slugs were washed out satisfactorily with the exception of normal eight
inch pieces. A special tip-off was required to prevent these slugs from sticking
at the ocutlet. '

Horizorntal Rod Studies

The horizontal control rod conversion program is nearing completion. The half-rod
is completely assembled and scheduled 'for installation in the #8 rod opening at
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105-F during the next shutdown. The other two rods of the replacemént desigﬁ
installed at B and H Areas are still operating satisfactorily.

HW-32317

The built-up washer seal that was installed on the "A"™ rod at C Pile has now
been removed and replaced with the molded ribbed sphincter seal for develop-
ment testing, . .

The Design Test of the 105-K horizontal rod continued during the month. As-
sembly of the mock-up is complete except for the installation of the rod it-
self. Preliminary testing disclosed that the inner rod room thimble wes not
straight and prevented the rod tip from entering it. The graphite bearings
have been overborsd and it is expected that this will eliminate the binding.
Difficulty was experienced with the emergency drive system in that the drive
zmotor would not come up to full speed at no load. To eliminate this it is
necessary to install a relay in the normael drive circuit which will open the
normal field and tachometer circults when the emergency drive is activated.

Vertical Rod Studles

The vertical safety rod tube, latch and 3X tie-in switch for the K Pile Design
Test were installed in the test tower at White Bluffs. Considerable 3iffi-
culty was experienced in getting the latch to operate satisfactorily. Quite
a few minor changes have been made in the design of the switch and at month's
end satisfactory rod drops are being obtained. The endurance test of 1000
drops will be started esrly in July.

Surplemental Control

Work on the disaster control system during the month was limited to consulta-
tions with Desigr and to studles and plans for experiments necessary to the
proper evaluation of the graphite wetting system. Outlines for tests on mexi-
mum water removael and flow rates in the graphite stack are substantially complete.

In conjunction with the development of the poison spline control system, a modi-
fied cap and seal have heen tested. The principle of the operation has been
proved and no leakage is encountered wvhen the spline is withdrawn through the
seel. An order has been placed to have a vendor fabricate the neoprene seal.

A motor driven withdrawing reel is in the .process of belng fabricated.

Process Tube Assembly and Piping

Flexure testing of the production pigtails for K Pile continued in the 189-D
laborstory. There seems to be very little difference in the flexing character-
istics of these comnectors and it is believed that they will be satisfactory in
2very respect.

e "0" ring slip joint comnectors that were proposed for 105-C outlet use are
111l performing satisfactorily on the pile. At last inspectiom, there was no
viderce of leakage or deterioration of the "O" rings.

Th
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Desicn and drafting continued during the month on the flexible connector testing
facility to consist of a nine nozzle mock-up for high pressure, high temperature
flow. Tkhe facility will be quite versatile insofar as lattice spacing, flexing
distances, and pigtall configuration are concerned.
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Materials Testing Reactor Test Facility-

The Materials Testing Reactor Test Facility is now essentially complete. The
equipment has been Installed at Arco, tested, and 1s awalting approval for in-
sertion by the Phillips Petroleum Company. The first fuel elements are expected
to be installed during July.

Physical Constants Testing Reactor

Assistance to the design and fabrication of the Physical Constants Testing
Reactor continued at a constant level during the month. The horizontal control-
safety rod and vertical safety disc performance tests have been completed. Cal-
culations for the movable face drive motor, gear reducers, clutches, and shafts
have been completed and the components specified. The design of the graphite
packing is now complete and the graphite to be used in the reactor has been pur-
chased.

Other Engineering Development Work

Continued assistance was povided during the month to the design of the Discharge
Area Viewing Facilities, Budget item B-2116.

The head and control panel for the core boring device have been received from
the shops for preliminary testing. Other portions of the equipment are still
being fabricated.

Fabrication of the equipment for process tube examination work continued during
the month. A special saw’ is now being designed to aid in the removal of stuck
slugs from sections of process tubes.

GRAPHITE STUDIES

. Graphite Burnout

Routine monitoring samples were discharged on June 17 from channel 3580-F. The
sample chain consisted of four birdcages each containing four graphite samples.
Two of the birdcages were exposed in the central portion of the channel and

two were exposed in the fringes (front and rear). Weight losses have been
measured and indicate an average burnout rate of 2%/1000 days for the centrally
exposed large size samples (1.25 inch diameter). An average rate of 40%/1000
days was measured on the small samples (.425 inch diameter). The exposure
period was approximately 105 days at a maximum temperature of 480-500 C. A
gradient of oxidation was observed within each of the birdcages in that the
upstream samples were always oxidized to a greater extent. The difference in
the rate of burnout for the two sized samples indicates that the reaction occurs
primarily on the physical surface of the graphite. The gradient in the burmout
rate as a function of position in the birdcage shows the retardation effect of
the increased concentration of the reaction products (presumably CO).

Preliminary data obtained from samples exposed in the inpile heater at F Pile
on PT 105-514-E indicate maximum rates of burnout of 43%/1000 days at 650 C or
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21%/1000 days at 580 C. Since the temperature history of the samples varied
with pile operation after the heater failed, a precise exposure temperature
cannot be set. The rates stated above are based on the assumption that the
burnout occurred while the samples were above the specifled temperature. From
the sample temperature recorder, exposure periods of 12 days at 650 C or 25
days at 580 C or above were determinated. Again the gradiemt of oxidation
along the length of the heater is observed. Since burnout rates of equal
magnitude were observed for the monitoring samples whose exposure temperature
is estimated at not more than 500, and whose exposure period was during the
same period of time, interpretation of these data is difficult. The validity
of the above measurements is being checked and a review of the gas analysis
data is being made to see if the oxidation which occurred can be explained as
a result of air leakage into the pile.

The oxidation rates of the burnout samples exposed in the J-N diamond cluster

at C Pile under PT 105-536-E have been measured. The samples (four 1.25 inch
diameter) were containsd in a zirconium birdcage, loaded in channel 2785-C on
April 5, 1954 and discharged on May 20, 1954. The samples were positioned

ad jacent to the graphite thermocouple 59-G-5 which is located in a process tube
block. From the daily recordings of the indicated temperature, an exposure
period of seven days at a temperature range of 580-600 C and 13 days at 550-5T0 C
wvas determined. TUsing these exposure periods, the rate of burnout was calculated
and found to be 4%/1000 days for a temperature of 590 C or 1.5%/1000 days at

560 C. The measured oxidation was about 0.03 per cent. Cbviously, the rate

i3 subject to interpretation of thé exposure period and temperature.

Incidental to this exposure, information on the effect of radiation on zirco.-
nium was obtained. It was observed that the zirconium wire was badly oxidized
where it had been welded. The wire was brittle and broke easily. Samples have
been submitted to persomnel of the Metallurgy Unit of Applied Research Sub=-
Section for testing. A summary of the details of the exposure have been pre-
pared and will be issued soon.

Exposure of Full Sized Graphite Bars - PT 105-521-E

On June 18, five more bars wers removed from the G test hole of C Pile. Pre-
vious attempts to remove these bars had failed because of & poor vacuum system
used with the removal equipment. With the use of a new industrial vacuum cleaner
obtained from excess stores, the bars were removed rapidly and with a minimum
of exposure. However, considerable difficulty was encountered with the opera-
tion of the transtacker and with the removal of the innermost shield plug.

The latter had been fabricated of mild steel instead of cast iron in an effort
to reduce the radiation level. However, the radiation level of the plug was

in excess of 700 R/hr. Attempts are now being made to find a more suitable
material for this shielding plug. - -

Neutron purity measurements on these and previously removed bars will be made

as soon as possible. These measurements will be followed by laboratory testing
for dimensional stability, physical property damage, and oxidation.

1265104 a4 g Miﬁugiﬁw



Pile Technology Sub-Section HW-32317

Mechanical Strength agn

A heater for oxidizing test samples has been fabricated and tested. Initial
trial runs have shown good control of temperature, gas composition, gas flow
and mechanical operation. Oxidation runs are now being made to determine
uniformity of test samples and to establish a base procedure for determining
the effect of oxidation on graphite strength.

Nuclear BExcitation

A study is being made of the energy distribution of bound lattice atoms re-
sulting from pile irradiation. This distribution would be valuable in under-
standing the kinetics of nuclear annealing phenomena observed in graphite and
may well have use in chemical kinetics as well. Two principal sources of
excitation of bound atoms are present in the presence of neutron irradiation.
The first source consists of direct collisions between the nsutron and the
carbon atoms during which an energy transfer occurs which is too small to
displace the atom, the second source consists of excitation arising along the
path of high energy recoil atoms. Preliminary results indicate the first
source alone is too small in magnitude to explain the observed rates of nuclear
annealing. Consequently a detalled investigation of the second source of
excitation is being carried out.

Demaging Flux

In order to develop a satisfactory empirical picture of graphite damage, it

is necessary to correlate the damaging flux in various pile exposure positions.
Determination of the flux spectra in these positions in turn requires exposure
of various flux monitors shielded by boron to absorb the slow flux,

In previous experiments, major difficulties have arisen because the high tem-
peratures generated in the monitor capsules have caused sublimation or dis-
tillation of the flux monitors. A new method has been developed to overcome
these difficulties. It involves making the monitor capsule from sintered
aluminum-boron carbide. The method has the advantage of providing a high
thermal conductivity path which should result in lowered temperatures.

. Capsules have been prepared for laboratory tests. An optimm capsule should
provide:

1. Adequate temsile strength
2. Maximm concentration of boron
3. A high thermal conductivity.

The optimum capsule will be determined from laboratory experiments and utilized
in‘p ile .

Exposures at the MTR

In order to obtain the best use from MIR exposures in piloting future Hanford
graphite conditions, it is necessary to gain basic information on expected
variations in experimental conditions in the reactor. These include:
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1. A lknowledge of the damage gradients at constant temperatures in
the exposure locations utilized.

2. A knowledge of the degree of temperature control feasible in
various exposure facilities.

Information along these lines is beirgcollected. The most convenient constant
temperature for obtaining damaged gradients is that of the reactor water.
Exposure cans have bheen designed and are being exposed which allow intimate :
contact of the graphite with the reactor water. Samples have also been tightly
clad in aluminum by a spraying method and are being exposed. DBoth types of '
samples should have approximately the same temperature of exposure. Therefore,
it should be possible to determine whether graphite damage 1s effected by
contact with water. If the damage is not dependent upon the physical contact
with water, it should be possible to obtain damage gradients readily by using
this type of exposures facility.

A method is being designed which attempts to control the temperature of samples
being exposed in the MTR. Basically, it consists of varying the thermal con-
ductivity by composition, of a He - COp mixture which is passed through an
annulus between the graphite sample and the aluminum canned wall in contact
with the reactor cooling water.

WATER PLANT DEVELOFPMENT

Flow Laboratory Tests

In-pile tests of reduced pH, reduced dichromate,and unfiltered water contimued.
Current tests are as follows: 2 tubes with process water at pH 7.3 and 0.2
ppm dichromate, 1 tube process water at pH 7.0 and 0.2 ppm, and 2 tubes un-
filtered water at pH 7.0 and 5 ppm dichromate. Results of recently discharged
tests confirm previous indicatiomsof a two-fold reduction in corrosion rates
in process water at pH 7.3 with 2.0 ppm dichromate; also, after five months
exposure to this water, the tube surface appearance is excellent. After 88
days, slugs exposed to unfiltered water at pH 7.5 with 5.0 ppm dichromate
experienced about the same corrosion rates as those occurring in normal proc-
ess water under similar conditions; again, the tube condition is excellent.
Slugs exposed to water at pH 7.3 and 0.2 ppm dichromate for six weeks in the
mock-up facilities continued to corrode at rates of one-half or less than
would be predicted in process water.

Construction of the 1706-KE Water Studies Semi-Works proceeded. Most of the
building concrete work is complete, and overall completion is estimated at
35 per cent.

Plant Tests
Operation of the low pHE (7.3) test at F Pile was satisfactory. Because of
high alum feed rates, no acid was required during the month; also, because

of reduced lime requirements, operation of the low pH side was less expensive
than that of the normal side. Inspection of several front tube sections

1 2°€

[

&y
<o
-




ELLASSIFIED

showed no indication of barmacle formation at the reduced pH. The reduced
dichromate test at 100-D is still awaiting a scheduled pile outage.

Pile Technology Sub-Section BEW-32317

Operation of the high filter rate test continued at 100-D. Acid addition
was initiated to lower the coagulation pH; also, chlorine addition limits
were increased. These changes resulted in an increased filter run time to
seven hours, as limited by heed loss. Operation of the filter plants in
range 5.4 - 6.0 gpm/sq.ft.appears definitely practical.

Recirculation Studies

The in-pile recirculation loop at 100-H operated with high purity water at
approximately 150 C for ten days. At month's end the system was operating
with process water because of difficulties with the electrical overload pro-
tection system. Continued delay in procurement of zirconium process tubes
has extended the aluminum testing program, probably until October. Mod-
ification of the system to increase operational reliability continued.

The 175 C isothermel loop operated about 26 days. Replacement of the ion
exchanger cartridge was made to maintain water purity in the one megohm-cm
range. Installation of the 1 gpm, 300 C loop was completed except for insula-
tion. The loop has been pressure-tested and operated at low temperature.
Procurement of material for two mock-up loops in the 105-F Flow Laboratory

is about 20 per cent complete. Bids have been received from three vendors

to provide a full scale experimental loop to operate at 600 F; a review and
evaluation of the bids is now in progress.

Scope drawings and design criteria for the 1706-KER Recirculation Facility
were reviewed and discussed with Design representatives. Discussion centered
on the extent to which capacity for boiling studies should be incorporated,
and on the methods of providing continued cooling fgllowing a power outage

or pump failure. Formal comments were issued and forwarded to Design.

Boiling Studies

A test weas completed to determine corrosion effects in 20 per cent quality
steam at 190 C. After the scheduled twelve weeks' exposure, one of the test
slugs had ruptured; another slug exhibited a weight loss of 5.6 grams. This
test is now being repeated using 10 per cent quality steam at 190 C and a
velocity of 150 fps. A second mock-up tube was discharged after six weeks'
exposure to steam-water mixtures ranging from 100 per cent quality, 190 C,
at the inlet to 20 per cent quality, 170 C, at the outlet. Weight change
measurements are being correlated. The high purity water recirculation
boiling loop operated during the month with no slug discharges being made.

A preliminary draft of the production test to authorize in-pile boiling at

H loop is being circulated among interested Reactor Section personnel. Data
from the 189-D Heat Transfer tube is being applied to establish safe operating
conditions for the in-pile test.
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PILE COOLANT STUDIES

Production Tesats .

The two tubes of slugs that had operated with approximately 100 C outlet

. temperature under PT 105-519-F and which sustained ruptures during April

have been weighed and visually inspected. There is an spparent trend which
indicates less pitting and less weight loss on the glue-coated slugs than on
the ordinary ones. However, the difference is not enough to make this coating
of slugs to prevent scratching practical at the present time. Supplement B

to the production test has been approved and will be used to determins the
value of the coating at temperatures up to 120 C. Two of the four tubes now
in C Pile are operating above 110 C. .

Tube Examination =

Eight pile process tubes were examined during the month. Except for the fact
that the first severe ledge-type attal¥ appeared in a C Pile tube, 2382-C,

no new or unusual observations were made. Inspection of the 183-IR chemical
addition line showed it to be in good condition. ’

A new type of tube labeling device was successfully tested. This labeler
simply rolls a marked tape onto the tube as it is removed from the pile.

Laboratory Corrosion Studiles

The Minitube test to determine the effect of ‘rater velocity on the corrosion
of 2-S aluminum was completed. The data indicate no significant difference
in the corrosion rates between 12 and 30 fps. The rate at 45 fps was no more
than 10 per cent higher. :
The high temperature scale-forming and corrosion properties of two types of

water are under study. Three weeks of testing pH 7.3 water at 140 C showed

no scale formation., Because some calcium carbonate scale was found to form

in the tesat at 150 C it is estimated that the maximum practical temperature

for the use of pH 7.3 water lies in the vicinity of 145 C. Some of the corrosion
properties of this water were determined by pessing it into a zirconium tube
containing both zirconium and aluminum slugs. The zirconium slugs showed no
significant weight change. One of them ruptured, presumably because the lead
f1lling expanded enough at 140 C to burst the can. The aluminum slugs showed
corrosion rates of 0.37, 0.81, and 2.2 mg/cm®/day at temperatures of 130, 140.
and 150 C, respectively. No pitting occurred on the aluminum slugs even at

the points of contact with the zirconium tube. These rates are in agreement
with those that have been found for aluminum slugs in aluminum tubes.

The second type of water under study is soft water with sodium dichromate
inhibitor. No scale has been observed up to 175 C. The corrosion at 115 C
was uniform and not excessive. Considerable pitting was observed at 135 C
and above. The cause of this pitting has not yet been determined.

An inexpensive method of producing soft water is being investigated, namely,
replacing the anthrafilt of the present filters with a cation exchange material
such as Zeo-Karb. An experimental filter containing a 24 inch Zeo-Karb, six
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inch sand filter bed yielded zero turbidity soft'eged wvater for five hours at
6 g8l/ft2/min before the flow diminished. This result compares with a seven
hour run in a similar filter using anthrafilt. Equipment is being fabricated
and will be used to determine the minimum hardness which is tolera.ble for
scale-free operation at temperatures between 150 and 175 C.

The weighed tube mock-up was discharged after 95 days operation at 95 and 105 C.
Weight loss data are being obtained on 2-S, 72-S clad, and 63-S tubes. The
Fifty-Tube Mock-up started operation with pH 7.0, 0.1 ppm dichromate water to
evaluate the front tube pitting tendency.

A similated test (altermate £illing and emptying) of the corrosion of the 107-K
retention tanks was completed. An unsuccessful attempt was made to form a :
protective layer of calcium carbonate by adjusting the pE. However, the results
with the sand-blasted, uncoated surfaces in the control portion of the test con-
firmed earlier recommendations to leave the tanks uncoated.

SPECTAL 'TRRADTATYONS

Flowv meters and temperature sensing elements for measuring the energy release in
a single process channel (HOO-270) have been calibrated. Statistical analyses of
calibration date are being made to establish uncertainties. Analytical functions
will also be fitted to the data for use in IBM computations of integrated power.

The creep of three stainless steel specimens have been carried to rupture (KAPL-
105), completing the seventh in & series of in-pile creep studiesr. Two more creep
assemblies containing nickel and copper respectively have been re¢~eived from KAPL.

Following repairs to the flowmeter the first of the month, the high pressure, high
temperature recirculating loop (EAPL-120) has been operating normally. A second
test section, recently received from KAPL, will be charged. The radiation damage
at high temperatures to high purity copper, nickel, iron, zirconium, and commercial
purity titanium, molybdenum, and 347 stainless steel will be studied th.rough this
irradiation.

A preliminary design study of a new high pressure, high temperature loop for KAPL
;as been made. Yt has been estimated that this facility will cost approximmtely
200,000.

Liaison in support of preparation for the irradiation of reactor safety elements
(NAA-109) continues. Procurement problems have delayed fabrication of these ele-
ments at North American Aviation.

Minor difficulties associated with the MIR fuel testing facility have created a
Potential delay in the charging of this facility in the MTR on the shutdown of
July 7. Efforts are being extended to remove these difficulties before that date.

Equipment is being fabricated for the study of the in-pile reaction of zirconium,
zircalloy-2, and aluminum alloys with dry atmospheres of various mixtures of
helium, nitrogen, carbon dioxide, and air (HAPO-125). Two annulus tubes will be
installed in E Pile for this investigation.

.
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A facility for the exposure of graphite samples at high temperatures (HAP0O-128)
has heen designed. Thia facility will be of graphite construction; no special

heaters will be used. Only pile ambient temperatures will be attainmble for ex-
posures. -

Design of a new snout facility has been completed; fabrication is in progress. The
design basis has been set up for a facility to replace the facility in the E test
hole at P Pile. Liaison has been maintained with development of facilities in the
K Piles, Considerable difficulty is being experienced in obtaining satisfactory
‘nozzles for these units.

The magazine facility in the D test hole at IR Pile was replaced June 1k,

Isotope production continues as scheduled. Extended assistance has been given in
support of numerous research and develorment programs in the performance of in-pile
irradiations.

TECHNICAL LIAISON

Pro;ect Representatives' Activities

Consideration has been given to the advisability of providing for changes in the
190-K high 1lift pump gears to allow higher flow rates, as part of the 512-R pro-
"Ject. A rough schedule of probable water requirements at the K Piles was provided
to assist in evaluating this course of action. Difficulties which have been en-
countered with the faulty secondary pump casings, however, have resulted in con-
g8iderable uncertainty as to probable water flows and operating philesophy, in
general, at least during initial operation. -

KE Loop

The criteria and scope drawings for the four high temperature, high pressure
recirculation loops planned for KE Pile have been reviewed by appropriate members
of Pile Technology. Although not necessary for completion of the criteria, there
are three ma jor decisions remmining on this facility. The first of these concerns
the possible use of alternate (to stainless steel) materials in one of the loops
to determine if some cheaper material may be suitable for such service. The
second concerns the choice of pump design and method of providing adequate flow in
the event of power failure.- Yt has been tentatively decided that fly wheels would
be required to supply energy for shutdown flow. This, in turn, requires mechan-
ical shaft seal pump design. In the interest of keeping leakage during operation
to a minimum, Technical has asked that additional consideration be given to the
use of accumulators to provide the energy for transition from high pressure to shut-
down cooling. This would permit the possible application of canned rotor pump
designs which would eliminate the pump lealkmge problem. The third point which is
5t111 under consideration is that of meking the loops adaptable to in-pile boiling
studies. The original objectives called for provisions wherever possible for
later conversion to in-pile boiling, but increased interest in this method of
operation has led to the suggestion that at least one or two of the KE loops be
made suitable for 1n-pile boiling as installed. Discuasion of this possibility

is proceeding.
DETIASHAED
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Amortization Studies

The information which was supplied to appropriate Financial Department people

on the life expectancy of the piles and their associated equipment has been under
additional discussion, It has been concluded that, ln order to adegquately answer
the question, "What is the physical life of the piles?", it will be necessary to
specify a particular philosophy in regard to establishment of operating limits,
since the most 8ignificant deterioration effect, graphite burnout, may vary over
a wide range, depending on how the operating limjts are chosen.

Pover Recovery

Preliminary process calculations have been made for the case of recovering about
50 MW net electrical power by pressurization of a portion of a K Pile. ZEgquipment
requirements and costs for such a pilot plant facility are being estimated.

INVENTIONS -

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 discoverjes were made in the course of their work during the period covered by
this report. 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.

Lo fhads

R. B. Richards, Manager
Pile Technology Sub-Section
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VISITORS AND TRIPS

R. F. Baddour and R. C. ﬁ;id visited here from Massachusetts Institute of Technology,
Cambridge, Massachusetts, June 14 and 15, on solvent extraction, ppt methods, fuel
fabrication and production aite tour.

M. R. Penske visited here from Pennyslvania State College, June 14 through 18, for
process consultations.

T. C. Runion visited here from National Lead Company, Cincinnati, Chio, June 29
and 30, for consultation on uranium and thorium and attend MDAC Meeting.

D. 0. Darby, P. E. Brown, L. H. Chase, M. C. Kelly and D. J. Fisher visited here
from Osk Ridge National Laboratory, Oak Ridge, Tennessee, June 21 through 23, to
discuss in-line instrumentation for process control.

F. W. Woodfield, G. Sege, and E. R. Irish visited Ann Arbor, Michigan, Jure 21
through 25, to attend AIChE Meeting.

). M. Robertson visited Minneapolis, Minnescta, June 18 and 19, to attend
Analytical Symposium.

R. J. Sloat visited Saevannah River Plant, Aiken, South Carolina, June 21 through
23, for process consultations.

A. E. Smith visited Dow Chemical Company, Rocky Flats Plant, Denver, Colorado, June
21 through 25, for neutron counting meeting and process inspection consultatioms.

M. J., Szulinski visited the Mallinckrodt Chemical, St. Louis, Misscuri, June 21, for
process discusaions for continuous denitration; National Lead Company, Cincinnatl,
Ohio, June 22 and 23, for process discussions for continuocus denitration; Oak Ridge
National Laboratory, Osk Ridge, Tennessee, June 23 through 25, for process discus-
sions for continuous denitration; Bowen Engineering, North Branch, New Jersey, June
25, for process discussions; Catalytic Construction, Philadelphia, Pennsylvania,
June 28, for process discussions for continuocus denitration; Stanmdard 0il Develop-
ment, Linden, New Jersey, June 29, for process discussions for continucus denitra-
tion; and American Platinum Company, Newark, New Jersey and Baker Company, Newark,
New Jersey, June 30, for process discussions.

ORGANIZATION AND PERSONNEL

Personnel totals are as follow:

May June

Administrative . 2 2
Contact - Start-Up Engineering b 4
Chemical Development 68 70
Plant Processes : k9 49
Analytical Laboratories 34 - 3k
Total 158 159

1205113
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Chemical Development: One engineering assistant was hired for summer employment,
one Technical Graduate - Rotational was transferred in from Reactor Operatioms,

two Technical Graduates were promoted to Junior Engineers, one Technical Graduate -
Rotaticnal was permanently assigned.

P-10 Process Studies: One Supervisor was transferred to Applied Research.

PUREX DEVELOPMENT

Technical Manual

On June 25 the preparation of the Purex Technical Manual was approximately 37
per cent complete.

Mechanical Development

Pump Development - A Johnston 6AC, S5-stage, deepwell turbine pump (Uranium Recovery
Plant Pump P-19-7) has operated on life test for 4,820 hours pumping 60 per cent
nitric acid at a rate of 8§ gal./min. sgainst a 72-foot head. This pump is equipped
with CSGBF pile graphite bearings, identical with the material used for bearings in
the Purex pumps. No change in the head capacity characteristics has occurred.

Bearing Development - A non-galling hardenable stainless steel, Crucible Steel Co.
No. VEB, was believed to have possibilities as a pump bearing. EHowever, corrosion
rates in boiling 65 per cent nitric acid were ocbtained after the V2B had been sub-
Jected to a variety of heat treatments, and were found to be high. The lowest
corrosion rate obtained was 0.024 in./mo. No bearing studies are contemplated on
the materisl now.

A sintered Type 316 stainless steel bearing impregnated with molybdenum disulfide
was tested with a Stellite No. 6 journal. With a clearance of 0.0036 inch and
water as the lubricant a high coefficient of frictiom (0.014 to 0.0k0) resulted.
The bearing did exhibit & good load carrying capacity.

Instrument Development - Interface Control - A letter recommending the use of a
capacitance probe, mounted in a side chamber in parallel with the bottom disen-
gaging box, for interface control on the Purex 2A Column was sent to the Design
Section. (Reference: R. E. Smith to W. B. Webster, "Purex 2A Column Interface
Control Component Specifications,” 6/9/5k.)

Experimentation on improving capacitance probe design is continuing. A new seal,
in wvhich a gasket is an integral part of the Teflon insuletion, appears to be
superior to the packing gland used in earlier probe designs.

Materials Testiqg

Nitric Acld Fractionator Corrosion Studies - The construction of a semiworks scale
fractionator was compieted. The column is 6 inch i,d. and contains 8 single bubble-
cap trays. The steam heated revoiler consists of 3 tubes, 1 inch o.d. by 6 feet
long. The unit was operated at atmospheric pressure with 60 per cent nitric acid

in the reboiler for two periods of 110 and 45 hours, respectively. Cocrrosiorn rates
of the column components made of Type 304-L, 309-Cb, and 347 stainless steels
ranged from 0.001 to 0.01 in./mo.

P2051 11
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Irradiation of Kel-F - Seven coupons of Kel-F, the plastic sieve plate and Raschig
ring material specified for certain of the Purex Plant pulse columns, were irradi-
ated to selected levels and were subsequently tested in a flexural fatigue tester
at a calculated average stress of 600 1b./sq.in. This is at least 20 times as much
stress as will be sustained in the Purex columns during plant operation. These
teats were designed primarily to investigate the extent to which Kel-F 1s damaged
by beta radiation. Accordingly, the radiation to which the samples were exposed
involved a high beta-to-gamma ratio (approximately 4 rads of beta per rad of gamma).
Under the severe conditions of this flexural fatigue test (i.e., 20 times the plant
stress) preliminary results are set forth below:

HC Column Plant Oper. Time To HC Column Equiv. Oper. Days
Beta Rads Reach Indicated Irrad., Days Before Flexing Caused Failure

2 x 10° 167 ' No failure after 535 days

6 1670 220 days

2 x 10
Although these preliminary results would appear, superficially, to indicate a use-
ful life of the Kel-F plates in the HC Column of approximately 2 years even when
flexed at 20 times the plant stress, further tests are in progress to delineate the
separate effects of beta and gamma irradiation, and to demonstrate the flexural
fatigue life at a stress more nearly that to be experienced under plant conditionms.

The Kel-F coupons were tested in an Olsen Stiffness Tester to determine the modulus
of elasticity and the angle at which deflection ceases to be proportional to the
load applied. Irradiation appeared to have little, if any, effect on these
properties.

The Kel-F radiation damage investigation is continuing.

REDOX DEVELOPMENT

Process Chemistry

Eydrogen Evolution from Mercury-Catalyzed Dissolving - Twenty-four additional runs
were made using Jacketed non-irradiated Hanford % inch slugs to continue the study
of hydrogen evolution during aluminum jacket removal with mercury and HNO Four-
teen runs were made in equipment and under operating conditions similar td those
reported last month, i.e., no vacuum or air in-leakage to the vessel. Ten more
runs were made in equipment cperating under simulated plant conditions with air
leaking into the dissolver which was maintained under a slight negative pressure.
From the data so far obtained the following tentative conclusions have been

drawn:

1. Although the occurrence of the hydrogen evolution rate peak may be varied,
time-wise, by changing variables affecting reaction rates, and a careful
control of rates of catalyst or acid addition may help reduce the magnitudes
of the peaks, it doeés not appear that the formation and evolution of hydro-
gen can be completely suppressed by the (largely physical) techniques
employed so far.
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2. Although a few runs have given perhaps acceptably low hydrogen concentra-
tions in the off-gases, noneé has combined all of the characteristics needed,
such as proper final U or HNO3 concentrations, solution volume, and time
cyecle.

A few of the more promising runs will be followed through tc see if such a combina-
tion can be found, but at the same time additional emphasis will be placed on the
search for a chemical agent to remove or destroy the nascent hydrogen in solution.

Ruthenium Removal by Intercycle Permangamate Treatment - The laboratary investiga-
tion of the feasibility of replacing the permanganate head-end process with an
intercycle permanganate treatment during ICU concentration was continued. Arithmetic
Ru decontamination factors for the oxidation step ranged from 1.3 to 3.6, with an
average of about 2. It was noted that the shorter the time lapse between discharge
from the IC Column and the oxidation-concentration step, the better the ruthenium
volatilization during this step. Although these recent results are not nearly as
encouraging as the preliminary dats indicated last month (perhaps due to this aging
effect plus other undetermined variables) it does appear that the over-all decon-
tamination for Ru and Zr-Nb will be improved by factors of at least 2 and k4,
respectively, if intercycle oxidation is employed.

Tail-End Ozone Treatment of Uranium Product - The effectiveness of Ru removal by
ozone sparging through a 4 to 6-foot depth of solution was determined for compari-
son with the small scale experiments reported last month. An arithmetic Ru decon-
tamiration factor of approximately 6§ was achieved by a 4 hour sparge with 2 wt.
per cznt ozone in air at a rate of 1 volume of gas per volume of soclution per
minute. The solution used was a final Redox Plant uranium product solution (E-12)
produced during a period when permanganate head-end treatment was not being used.

Tail-End Ozone Treatment of Plutonium Product - The use of ozone for the removal of
ruthenium from the Redox plutonium product (PR) solution, gave an arithmetic Ru de-
contamination factor of 7.5 following a 12 hour sparge with 2 wt. per cent ozone in
air at a sparge rate of 1 volume of gas per solution volume per minute. This result,
for a PR solution resulting from Redox Plant operation without permanganate head-
end treatment, was greater by almost a factor of 3 than the Ru decontamination
factor (2.7) resulting from a similar treatment of a FR solution obtained when per-
manganate head-end treatment was used. Fourteen hours of sparging were required to
reduce the ruthenium content of PR solution with no head-end treatment to the level
found in the PR solution resulting from the processing of head-end treated material.

Waste. Rework Flowsheet - Laboratory batch studies were made to determine the treat-
ment necessary to permit rewvorking aquecus salt wastes, when the Redox Plant operates
with dichromate feed (IAF) oxidation, and without permanganate head-end treatment.

It was demonstrated that such wastes could be blended with feed batches and that the
blends should then be oxidized with dichromate at elevated temperatures prior to
solvent extractiom.

Waste Tank "Bumping" - Previously reported (HW-31757) trends of "bumping" in boiling
synthetic Redox neutralized wastes were confirmed under more rigidly controlled
conditions. The frequency of pressure fluctuations of four solutions prepared simu-
lating current plant practice and differing only in amount of excess caustic used,
have been averaged over a three week period. Pressure fluctuations occurred with
the lowest frequency when the excess NaOH over stoichiometric neutrality was

Spﬁoﬁimately k per cent.
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Two Cycle Solvent Extraction Runs - Miniature mixer settler runs have been continued
o include feed solutions comsisting of current T-Plant (bismuth phosphate process)
uranium waste (204 MWD/T) as well as blends of this feed with aged uranium waste
approximately 3.5 years old. The data indicate that satisfactory fission product
decontamination of current T-Plant waste may be achieved in two cycles, with or with-
out blending with aged uranium waste, only under high acid conditions. However, it
appears that blended feeds may be processed utilizing a small inerease in the first
cycle acidity and a high acid second cycle, thus adding no appreciable cost to the
process through increased nitric acid consumption, since the second cycle waste
stream is back cycled as scrub solution to the first cycle. The data indicate ru-
thenium to be the limiting fission product with Zr-Nb contributing little to the
final product radiocactivity.

URANIUMjHECOVERIJDEYELQPMENT

Process Chemistry - -

MISCELLANEOUS SEPARATIONS PROCESS DEVELOPMENT

Process Studies

Plutonium Isotope Separation - The problems involved in the economically highly de-
Sirable objective of substantially increasing pile osure §MWD/T) levels include
the fact that increasing exposures increase the Pul* to Pu239 ratio to unfavorable,
high values. Thus, separation of plutonium isotopes by solvent extraction, if
feasible, could offer great potential economic advantages. Calculations were uade
to determine the number of theoretical stages and reflux ratios that would be required
in such a process under assumed conditions. The calculations indicated that in a
solvent extraction process in which the distribution ratios of the two plutonium
isotopes differed by an assumed factor (<X ) of 1.0001 approximately 60,000 theoret-
ical stages would be needed to reduce the Pu240 content from the 946 MWDéEolevel
(6.66 per cent) to the 200 MWD/T level (1.80 per cent), with a l-to-l Pu to
Pu239 ratioc in the "wvaste". Under these conditions the gross plutonium flow rate
near the feed point would have to be about 14,000 times the plutonium feed rate.

In a process with an <A of 1.001, rather than 1.0001, both the required number of
stages and the required flow rates would be reduced by a factor of approximately

10. (These calculations are reported in Document HW-32057, "Rough Draft --
Boundary Conditions for Plutonium Isotope Separation by Solvent Extraction," A. M.
Platt and D. P. Granquist, June 7, 1954.)

Bipex Process - One possible method of increasing the capacity of H.A.P.Q. separa-
tions facilities is the Bipex process. The process would employ the BiPO4 Plant
dissolvers, extraction cycle, and first decontamination cycle. The uranium bearing
waste from the extraction cycle would be transported to the TBP Plant for uranium
decontamination and recovery and the plutonium product from the product precipita-
tion step of the first decontamination cycle would be introduced to a solvent ex-
traction battery for plutonium decontamination and recovery. A survey is underway
to determine the technical and economic feasibility of the process. Preliminary
results indicate that a uranium capacity (at 215 MWD/T) of 180 to 200 tons per BiPOy
Plant per month may be reached by such a combination -- if the four sections mede
inoperative by the modification are replaced by two new extraction cycles and a

new first decontamination cycle.
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It is estimated that the capital investment required for the conversion would be
on the order of $5,000,000, with the possibility that a firm estimate based on
detailed designs would be somewhat lower. Operating cost would be from $5,000 to
$6,000 per ton of U processed at a 2256 ton/year rate. In comparison, the cost of
conventional TBP-BiPOj operations range from $8,000 to $3,000 per ton at a 2400
ton/year rate. Thus, potential annual savings of from $5,000,000 to $10,000,000
are indicated with a pay off period of approximately one year, or less. A firm
recommendation to go ahead with such a Bipex installation in T Plant, for example,
depends on evaluation of the magnitude and duration of the low MWD/T program at
Hanford. Since presumably a minimum of 1 1/2 to 2 years would be required for
design, fabrication, and installation of the plutonium solvent extraction cycle in
or adjacent to T-Plant, & low MWD/T program which is to extend for approximately

3 to 5 years would Justify the required Bipex investment. However, for a sustained
- 215 MWD/T program (greater than 5 years) it would tentatively be economically
Justified to build & new Purex Plant.

' HOT SEMIWORKS

Conversion to Purex

The conversion of the Hot Semiworks facilities to the Purex process is progressing,
with all design work complete and the construction 'work 70O per cent complete. Some
equipment testing and tank calibration work will start in "A" Cell next month, al-
though true beneficial occupancy will not be attained until August, when scome criti-
cal valves and pumps are scheduled to be received.

A portion of the two inch direct buried stainless steel line connecting the Hot

. Semiworks with Waste Tank Farm C will be installed with a "Somastic" coating to
test the feasibility of this method of corrosion control. This coating is an as-
phaltic protective coating with a mineral and mineral fiber filling, and is being
tested under the sponsorship of the Design Section as part of Research and
Development Study (RDS) D-1k.

URANIUM RECOVERY PROCESS TECHNOLOGY

Tank Farm Activities

Approximately 5540 net gallons of stored waste were removed by water sluicing and
direct transfer of supernatant for each ton of uranium removed at the tank farms.
The sluice water volume added about 4660 gallons per ton of uranium. Ninety-two
per cent of the uranium processed was aged a minimum of 3.4 years since pile dis-
charge after irradiation to an average 338 MWD/T, two per cent was aged & minimum
of 2.8 years since pile discharge after irradiation to an average 375 HWD/T and

six per cent was aged a minimum of 5.5 years after irradiation to an average of

214 MWD/T. High removal rates were sustained at both BXR and TXR facilities through
the use of the continucus sluicing-intermittent blending technique. Of basic im-
portance in estimating future time requirements for completion of removal operations
is the cobservation made at 101-BX that use of water sluicing initially and later
application of continucus water sluicing-intermittent blending techniques permitted
high removal rates all the wey from start to finish with the first major removal
rate reduction indicating the tank to be essentially empty. Final cleanocut opera-
tions were completed expeditiously and 101-BX tank made available for other use
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shortly after experiencing the first significant diminution of return per sluicing
hour. Thus, if continued bigh sludge removal rates from start to finish of a tank
can be achieved by the water sluicing techniques described, production curtailments
expected during cleanout coperations may not materialize. Tank farm production cur-
tailments leading to an overall operating time efficiency of about 88 per cent in-
cluded mainly lack of solvent extraction plant demand and a short lapse in super-
natant blending operations at CR owing to temporary depletion of BX--BY supernatant
in ready storage (104-C). The UR facility, although operating with high time
efficiency, supplied only six per cent of the feed uranium from nearly empty tanks.
Five tanks (101-BX, 101-102-103 BY, and 109-U) were released as empty and are avail-
able for scheduling as waste recelvers.

The solutions received from the tank farms were blended with about 12,250 pounds of
100 per cent nitric acid for each ton of uranium processed, concentrated by about
68 volume per cent boiloff, and supplied, uncentrifuged, at about an average 2.2 M
"free" nitric acid in RAF to the solvent extraction batteries. Feed temperatures
ranged from 45 to 60 C.

Approximately 4430 gallons of neutralized; concentrated salt waste containing about
1.0 per cent of the new feed uranium were returned tc underground storage for each
ton of new uranium processed. About 20,470 gallons of low activity waste, contain-
ing an additional 0.1 per cent of the new feed uranium were routinely cribbed for
each ton of new uranium procegsed.

Solvent Extraction

The solvent extraction batteries operated at about 85 per cent on-stream time ef-
ficiency at an average production rate of ca. 106 per cent of nominal design input.
Of the uranium processed 95.2 per cent was “shipped to the 224-U Building, 1.0 per
cent was sent to stored waste, and the balance was reprocessed by various rework
paths. Departures from nominal TBP HW #4 flowsheet conditions included dual-scrub
RA Columns, 20 volume per cent TBP in the organic phase, RAIS containing 6 Mor 5 M
nitric acid vice 4 M "flowsheet" value, RCX heated to 55 t 5 C and flowing at 55 to
60 per cent of the nominal flowsheet rate, and organic phase washing with three
weight per cent sodium carbonate being carried out in the ROO receivers as well as
in the RO Columns.

Both RA and RC losses, which averaged 0.7 and 0.1 per cent of the feed uranium,
respectively, were erratic and somewvhat inconsistent with flow ratios and conditioms.
High losses of up to 11 per cent in RAW, and 1.5 per cent of the feed uranium in RCW
reflected general system inatability probably induced through contamination of sol-
vent with some essentially orgenic soluble foreign compound(s), and in "A" Line
additionally through the presence of large volumes of free crganic phase in the RAF
feed tank.

High gamma values in RCU batches were generally experienced in connection with start-
up and shutdown operations. Gamma dF's were not affected significantly by the or-
ganic phase contamination and averaged 4.38 giving RCU product at an average 210 per
cent of aged natural uranium.

fhe major process problem, other than high transient waste losses was the effect on
224.7 Conversion Plant calcination operations where foaming resulted in serious
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production curtailment. As of report time the source of contaminant has not been
identified nor isolated but it is believed to be from the agueocus feed or rework
system. Rework operations involving recovery of material from Section 5 (Sump
Cell) have been suspended. The buildup of free organic phase in the "A" Line

RAF tank, observed several times during the past three or four months, may be
partially attributed to processing of rework material containing large volumes

of organic phase but is probably also due in part to the RA Column overfloving
intermittently through its vent.

Solvent Quality

Salient details of the solvent contamination problem are summarized below:

1. Dilute uranium RC E.ﬁ' values range up to 0.06 and are not improved g.i ex-
pected by sodium carbonate or caustic washes. Earlier comparable E
values (January through April, 1954) were sustained at about 0.005.

2. Uranium removal from RCW gives values in ROO in the range of 2 x lO'h to
5 x 10~ =2 1b. U/gal wvhile earlier comparable values (Jsnuary through
April, %95&), using the same washing system, were generally less than
5 x 1079 1b. U/gal.

'3. Nitric acid in RCU, although generally commensurate wifh RA Column top
serub section L/V, appears to range somewhat higher than equilibrium con-
siderations would predict.

L, Dispersion time of "poor" solvent is above normal indicating possible pre-
sence of lubricants.

5. "Poor" planmt solvent (RCW) gives a tight emulsion in an RA-type laboratory
contact. This phenomenon when coupled with item &, above, offers some
explanation for observed RA Column instability and high losses.

6. Values for "DBP" in RCU, determined by a qualitative laboratory test known
to give accurate results in the presence of known DBP contamination, have
been reported as high as 200 parts per million parts of uranium.

7. Reduction of holdup time to minimum values in 221-U end 224-U with opera--
tion of the T-B-4 Stripper at optimum V/L ratio has not minimized the
foaming tendency of the 224-U calcination pot feeds.

Activities aimed at minimizing the problem in the plant include shortening holdup
times, reduction of RAIS nitric acid to 5 M vhile increasing RA Column water scrub
section L/V to at least the flowsheet velue of 0.16 to reduce nitric acid concen-
tration in RCU, segregation of rework to "A" Line only while transferring all
Section 5 (Sump) materials to waste (1f within throwaway limits), additional con-
tinuous Tank washing in RCW receivers (similar to ROO receiver washes), and main-
tenance of maximum feasiple stripper steam to feed ratios in 224-U. Laboratory
studies are targeted at identification of the offending material(s) and development
of a satisfactory solvent cleanup process. The consumption of TBP and diluent was
about 22 and 55 gallons per ton of uranium processed, respectively. It is possible,
however, that the significant increase in solvent comsumption is caused by inventory

discrepancies rather than actual losses.
P DECLASStEtey
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An average production rate of 79 per cent of the nominal design capacity was main-
tained in the uranium concentration and conversion facility through this periocd.
Overall production was reduced because of the shut down of the Redox facility and
process difficulties in the TBP facility. The product produced consisted of 4O per
cent Redox material (E-12) and 60 per cent TBP material (RCU). During this period
the large inventory of UNH that had accumulated in the Redox storage tanks has been
reduced to less than eight hours production for the conversion facility.

- DEC

JRANITUM CONVERSION PROCESS TECHNOLOGY

The average quality of the UO3 powder shipped was as follows: metallic impurities -

153 parts per million parts of uranium, gamma - 87 per cent of aged natural uranium

and, plutonium - {5 parts per billion parts of uranium. Two carloads contained gamma

activities of 153 per cent of aged natural uranium as determined by the H.A.P.O.

method of analysis. Silicon exceeded 100 parts per million parts of uranium in one

carload. All carloads were accepted. About 6.5 per cent of the total uranium pro-
cessed was calcined in gas-fired pots.

Production through this period was hampered severly both by equipment failures and
process difficulties. Luckey Pot #20 remained out of service because of no agitator
seal. Luckey Pot #19 was operated at only 25 per cent of design capacity due to
unloading difficulties, lack of feed, pot sag and agitator failure, and at the close
of the report periocd has developed a leak below the agitator. Process difficulties
and equipment failures included failure of the hammer mill necessitating 30 hours of
Aowntime, severe foaming in the pots which increased pot processing time by about 15
oer cent, and high radiation levels (as much as 2(' rads/hr.) complicating contact
maintenance.

Reduction of the air flow by 10 per cent to the blow ring assembly of the dust
collection system has reduced overloading the blower. The resulting more constant
air flow presents excessive powder buildup in the bags and fewer bag failures have
resulted.

Reactivity improvement tests indicated that the addition of sulfamic acid along
with reducing the agitator speed produced the most satisfactory product with a min-
imum of complications. '

Inspection of the fume vent lines revealed that severe corrosion had taken place and
replacement 1s required.

REDOX PROCESS TECHNOLOGY

Summary

Six shutdowns were effected during the operating period: (1) to replace the IAF
pump, (2) to clear an air bind in the water seal system to the IAF pump, (3) to
clear a plug in the interface control line to the IS Column, (%) to clear a plug .
in the neutralized waste transfer line, (5) to alleviate a flood in the 3D Column,
and finally (6) on June 9 to install Phase II eguipment. The IA, IS, IC, 2D, 3D
and I0 Columns, the G-3 Organic Still, G-2 Condénser-Decanter, F-2 ICU Concentrator

Fc-l%
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and the F-3 Condenser were decontaminated and replaced with the larger Phase II
units. The J-5 Vessel Vent Filter was replaced and a J-2 Caustic Scrubber (spare
H-5 Ruthenium Scrubber) in series with & new fiberglas filter (J-3) were installed.
The J-1 Oxidizer Off-Gas Filter has been isolated and blanked to allow for radio-
activity decay before removal.

Process Performance

Equipment failures and operating difficulties during the operating period resulted
in inferior decontamination performance and waste losses as indicated in the
tabulation below. Of the 26 batches of uranium product transferred from the build-
ing, 15 had a gamma ratio above three, and 365 gallons of plutonium product solution
required rework. Recovery of plutonium from 231 and 234-5 Building recycle via the
Head-End step was discontinued due to the failure of the H-4 Oxidizer coil, but
accomplished via recycle to the E-7 Cross-over Oxidizer.

Period covered, June 4 to June 10 processing 82 day "cooled" metal at rates
from 3 to 6 tons uranium per day with dichromate oxidation of IAF,

: Gamme Decontamination Factors (ar) % to Waste
Cycle U Pu _U_ Pu
Head-End 0 o] 0.03 0.36
First ' 3.41 - .- -
Second 2.33 - .- --
Third 0.69 0.95 -

Overall 6.43 6.76 1.5 .22

The temporary silica-gel beds were regenerated on May 26 and 27 and have subsequently
processed 12,500 gallons of 3EU Concentrate. The gamma ratio was reduced from
approximately five to approximately three. ’

Feed Preparation

The dissolvers were charged with uranium having an average pile exposure of 673
(579 to 751) MWD/T. The semi-continuous acid addition technique for dissolving
remained essentially unchanged. The scheduling of coating removal and dissolving
to minimize the emission of ammonium nitrate from the stack has been continued. The
B-3 silver reactor was given a scheduled regeneration on June 6. The C-2 dissolver
was flushed with 3.5 per cent HF - 20 per cent HNO3 solution on June 6 and was then
charged with one bucket of slugs having an average exposure of 900 MWD/T. The re-
mainder of a L.44 ton charge of this material will be added before plant start-up
and will constitute the first material processed through the plant. This material
is to receive special processing and study to determine its neutron emissivity.

The IAF batches processed from May 26 through June 1 were oxidized by a permangan-
ate Head-End treatment procedure using chromic nitrate as the reductant. The
"catalytic kill" technique was used to reduce residual permanganate following oxi-
dation, and partial scavenging with approximately 0.008 M MnOp, was employed. Re-
cycle solution was added to all feed batches prepared in May, but because of the
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failure of the H-4 oxidizer coil, was added to the E-7 crosa-over Oxidizer during
-June. Also, all feed batches subsequent to HE-1 were oxidized in the G-5 Centrifuge
Feed Tank by heating at 80 to 100 C using 0.15 M dichromate for 5.5 hours.

Uranium Extraction and Decontamination

Nominal solution compositions of the ORNL June, 1949 (acid deficient) flowsheet were
employed for the Uranium Cycles, with the exception that IAF uranium concentration
was reduced to 1.7 M UNH, due to H-4 Oxidizer coil failure. To permit operation at
increased rates with the dual scrub flowsheet a 2DF composition of 2.70 M UNH, with
a freezing point of 30 to 35 C, was employed.

Plutonium Extraction and Decontamination

The Second Cycle flow ratios were varied to handle the addition of 231-234-5 Build-

ing Recycle to the 2AF due to the H-i4 Oxidizer coil failure. Each volume of recycle
- solution added was butted with 1.1 volumes of solution containing 2.5 M Al(NO ) and

0.25 M HNO3 deficient. On June 6 and 7 the Plutonium cycles were operated at volume
velocities corresponding to 13.3 tons per day on the standard flowsheet. No opera-

ting difficulties were encountered.

Ay

Waste Processing

The Neutralized Waste (D-8) pump became plugged on June 6 but was restored to normal
operation with a hot 25 per cent caustic flush.

Temperature traverses of the three-foot dismeter test tank located inside the 101-SX
tank indicate that the solution in the tank is essentially at the bolling point.

The temperature of the solution in the 101-SX proper is about 90 F. The inlet valve
to the test tank was closed after the last normal waste batch was processed through

the wvaste cell in order to route all column and tank flushes directly to the 101-SX

tank.

'~ Pressure surges in the 101-S tank were noted on six different occasions. These
occurred at pressures up to 28 inches of water over periods varying from 20 to 75
minutes. ‘

N-LINE INSTRUMENTATION

Fabrication of the portable, automatic strip-filter sampler was completed during
the report period, and the instrument was delivered to the Redox Plant for service.

All of the electronics equipment and other components necessary to permit the in-
stallation of a continuous IBU-2DU gamma monitor at the Redox Plant were assembled,
tested, and calibrated during the month. Installation and wiring diagrams were
provided for plant operating personnel.

A series of experiments recently completed by Chemistry Unit personnel furnished
sufficient data for the design of a uranium monitor (gamma absorption photometer)
°or UO; Plant calcination pot feed. The absorption of 0.66-Mev gamma photons from
1+ €3137 source will be used to measure the uranium content of pot feed flowing in
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a two-inch diameter section of the Pot Feed Loop Header. Variations in nitric acid
concentration up to 1.5 M are expected to introduce only five per cent error in
uranium apalyses over e range from 63 to 85 per cent uranyl nitrate.

Investigations during the month have shown that a major cause of TBP-Plant sampler
plugging is the presence of extraneous solid matter (teflon gasket chips, etc.) in
process vessels. Conventional sampler design incorporates flow passages with d4i-
ameters as small as 0.116 inch, and solution strainers are not standard equipment.
The desirebility of design modifications to utilize larger openings and/or strainers
for continuous-monitor samplers is apparent.

An RAW polarograph sensing unit of the original design (external D.M.E. mercury
reservoir, carbon tetrachloride sump liquid, and no sparger) has rendered contin-
uous satisfactory service since May 28, 1954. The unit has required one routine
replacement of the used-mercury sump and one D.M.E. capillary replacement. Rede-
sign of the package-type polarograph sensing devices to produce a composite unit
embodying the good features of all previous models 1s in progress.

2-PLANT PROCESS TECHNOLOGY (ISOLATION, PURIFICATION AND FABRICATION)

Isolation Building (Task I)

Type 304 stainless steel filter cloth (20 x 350 twilled Dutch wveave) was corrosion
tested to determine the suitability of this medium for use in the N-1 filters with
no measurable corrosion being detected when a one-incl square sample was immersed

in a 7O per cent nitric acid solution for 14 days. Hcwever, a 1.55 per cent weight
loss resulted when the same sample was immersed for seven days in a 70 per cent
nitric acid solution containing 1.0 g/l fluoride-ion. Further testing is in progress
under process conditions.

Indications are that the change to 2.5 - 3.5 Kg of distilled water for plutonium(IV)
oxalate cake washing caused the average total impurities to increase (1300 ppm to
1700 ppm average) and that the average total impurities have not changed now that
sodium dichromate is used for filtrate solution oxalic acid decomposition. Mangan-
ese content has decreased slightly but iron 1s still the principal problem.

Dry Chemistry (Task II)

Based upon fluoride color, 15 per cent of all runs entering Task II required rehy-
droflucrination. This compares to 11.5 and 6.2 per cent rehydrofluorinations for
April and May, respectively. The percentage of pink powders (plutonium(IV) fluoride)
obtained in Task II increased from 42 per cent of the total number of runs in May to
55 per cent of the total runs in June. Approximately 35 per cent of the runs for
this report period were received at Task II as double batches, two 231 Building
nominal batches being filtered onto the same filter boat, this could account for the
slight increase of the rehydroflucrination rate, however, sufficient data to verify
this has not been accumilated.
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leduction (Task III)

The plutonium yield from the reduction of plutonium fluoride powders in Task IIT
averaged 7.5 per cent. The average yleld for April and May was 8.6 per cent,
_respectively.

Coating (Task VII)

Final Inspection and Quality Control

234-5 DEVELGPMENT

Laboratory-scale precipitation of plutonium(IV) oxalate from Task I-type solutions .

as shown that agitation with an air 1lift, as proposed for the new Task I installation,
gives satisfactory results.

o | ~
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Manganous ion appears to interfere with the formation of easily-filtered plutonium(IV)
oxalate, since strikes from Task I-type solutions which contained 20,000 ppm mangan-
ese gave thixotropic precipitates which filtered very slowly.

Dynel and orlon filter cloths were tested and found suitable for the filtration of
plutonium(IV) oxalate.

About 500 parts mercury per million parts plutonium were found in two plutonium(IV)
oxalate cakes precipitated from Redox PR solutions spiked with 3,000 ppm mercury.

Two plant-scale batches (350 g. each) of calcium plutonium(IV) fluoride were dried

in Task II, in an atmosphere of Seaford-grade, water-pumped nitrogen. In each

case, a thin layer of green powder formed on top of the filter cake, but the rest

of the powder was pink. Both batches could probably have been reduced satisfactorily,
but were hydrofluorinated and used as part of the double-salt charge for an attempted
110 model reduction casting. A 96.6 per cent reduction yield was obtained. Purity
and 70-58 distribution were satisfactory, but since the metal was not well coagulated
on the bottom of the crucible, it was recast to make certain that a sound casting was
obtained.

RECUPLEX DEVELOPMENT

Attempts to find a method for the removal of silica from the off-gas system of the
slag and crucible dissolver have shown that: 1) heat plus air dry out the silica
layer, which then may spall off if thin encugh; and 2) direct application of steam
to a thin, freshly deposited silica laer may remove the silica.

An investigation of the effect, upon plutonium extraction coefficients, of varia-
tions in the composition of Recuplex feeds is underway. A series of nine, batch
counter-current runs has been completed, with feeds containing randomized concen-
trations of nitric and hydrofluoric acids and aluminum and magnesium nitrates.

Data obtained from these studies have shown relationships on the extraction of plu-
tonium(IV) which make it possible to make an estimate of the extractability of
plutonium(IV) in feeds of varying composition.

Solvent extraction columns and associated equipment, to be used in Recuplex flow-
sheet studies, are being fabrication and tested. As part of this program, an all-
fluorothene metering pump, operated by air and vacuum, has been developed to meter
the small flows needed. Initial tests of the pump have been satisfactory and suggest
possible application to other service such as the metering or liquid anhydrous HF

of the sampling of hot streams.

RECUPLEX CONSTRUCTION

Construction of the Recuplex facilities in Rooms 221 and 337 of the 234-5 Building
is approximately 45 per cent completed. Installation of the instrument dip-tubes
and process piping for the Reception and Blending hood has commenced.
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Standards and Calibrations May June
Number of standard solutions prepared 39 19
Stock solutions dispensed 56 60
Number of calibrations performed 5 1
Number of calibrated glassware dispensed 0 11
Number of checked glassware dispensed 63 0

Total ‘ 163 91

INVENTIONS

All persons engaged in work that might reasonably be expected to result in inven-
tions 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(S) : TITLE.
M. B. Leboeuf _ An instrument syétem for esti-
F. P. Brauer, Jr. mation of meximum plutonium

content of containers.

V. R. Cooper - Madager
Separations Technolegy Sub-Section

July 12, 195k
VRC:bp
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7ISITCRS ARD BUSINESS TRIPS

D. 0. Darby, P. B. Brown, L. H, Chase, and M. T. Kelley, Oak Ridge National Laboratory,
visitad Hanford June -21-23 to discuss in-line instrumentation for process coantrol.

A. H. Bushey visited at KAPL on June 1-b to coordinate chemistry research programs.

K. R. Merckx spent June 10-11 at KAPL and General Engineering Laboratory, Schenectady,
consulting on stress problems; June 1l4-16 attending the Second U.S. National Congress
of Applied Mechanics at Ann Arbor, Michigan; and June 17-18 attending the annual ASTM
meeting in Chicago, Illinois.

M. J. Sanderson spent June 1l at Battelle Memorial Institute, Columbus, Ohio, for
zonstuitations on reactor fuel materials.

N. D. Groves spent Junes 15-16 at Westinghouse Atomic Products Division, Pittsburgh, Pa.,
where he presented a paper at the AEC Project Corrosion Symposium. He visited the U.S.
Steel Company, Pittsburgh on June 14 and the Allegheny Ludlum Steel, Corp., on June 17
to diacuss the corrosion resistant alloy development program.

W, J. Ozeroff attended the Reactor Physics Conference at the AEC Idaho Operations Office,
June 14-17,

C.L. Chatten spent June 15-18 at KAPL consulting on reactor technology.

W. N. Carson, Jr. presented a paper at the American Chemical Society Meeting, Minneapolis,
Minnescta, June 18-19,

L., L. Burger attended the Gordon Research Conference at New Hdmpton, N.H., June 21-26.
He visited KAPL on June 28-29 to discuss radiation and separations chemistry and also
spent June 30 at Argonne National Laboratory, Lemont, Illinois, discussing separations
shemistry.

E. H. Hopkins, Jr. attended the Gordon Research Conference at New Hampton, N.H., June
28-130.

J. L. Daniel visited the Applied Research Laboratories,. Glendale, California, June 16-21,
for zonsultation service.

CRGANIZATION AND PERSONNEL

Pergonnel totals-as of Exempt Technical Graduates Non-Exempt Total
June 30 were as follows: ‘Permanent Rotational
Physics Unit 27 1 1 e 8 37
Mataliurgy Unit b1 0 1 25 CEeT
Chemistry Unit 51 0 2 16 €9
Administration 1 _0 _0 4 _3
Total 120 53 ., 178
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PEYSICS

Lattice Physics

Previously reported measurements of the reactivity effect of increased cooling water
annuli made for lattices loaded with small diameter (0.925 inches) slugs indicated
that reactivity changes did not depend in any simple way on changes in annulus size.
Accordingly, empirical measurements are being extended to other slug sizes of interest.
Buckling values have been obtained for slugs of standard diameter (1.36 inches) in

an increased annulus (3.68 cm2 of water) as follows, with values in the standard
annulus (2.33 cm@ of water) given for comparison.

Effect of Annulus Size on Buckling, cm'21:10'6

Lattice Spacing Dry Buckling Wet Buckling

(inches) S8td. Annulus Increased Annulus Std. Annulus Increased Annulus
6-3/16 2 21.3 30 56

7-1/2 101 117 , 85 86

12-3/8 .- 11.7 -- -55.4

Buckling measurements of the 8-3/8" lattice loaded with a combination of J and Q
slugs have been completed giving the values 76 x 10°° cm-2 for the wet lattice and
1kl x 10-€cm™2 for the dry. The indicated reactivity gain on loss of cooling water
18 68 x 106 cn2 as crmpared to the similar quantity for natural uranium slugs which
is only 38 x 10°%cm™2. No reason is known at present for the large size of this
effect. Thus, the J-Q loading suffers from the serious disadvantage that it signifi-
cantly increases the hazards of pile operation.

In comnection with the development of a cheaper and/or longer-lived fuel element,
exploratory calculations are being made of uranium dioxide's neutron properties.
Multiplication constants and conversion efficiencies of natural uranium dioxide
in the three lattice types of present interest are as follows:

Pile Multiplication Factor Conversion Efficiency
Lattice Density, g/cmd = O.82 7.09 4.5 9.82 7.09 RN

H 0.999 0.953 0.878 0.73 0.69 0.66

¢ 0.961 0.915 0.84k1 0.72 0.69 0.66

K 0.998  0.956 0.883 0.7 0.T1 0.68

The results are given for three possible densities of the dioxide: (a) 9.82, the
density of sintered rod, {b) 7.09, the density of compacted powder, and (c) 4.5,
the density of tightly packed powder. Some enrichment is needed in each case,
more being required for the lower densities. The amounts of enrichment required
are currently being estimated. Further, the conversion efficiencies are all lower
than for metal slugs. Although the required enrichment will increase conversion
somevhat, efficiencies will remain lower than for the metal. Thus, although

a reduction in unit cost of plutonium may be achieved by the use of oxide, total
production will inevitably be lower for operation at a given power level.
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A possible fuel element design for the production of U-233 from thorium was recently
suggested involving a 2.7 mil thick Oralloy film surrounding a cylindrical thorium

slug. It was pointed out that fission gases might escape from such a thin film and lead
to slug instability under irradiation. One possible methoé of avoiding this trouble is to
uge an alloy of 30% Oralloy - 70% aluminum in fabricating the film. The thickness of

a film of this alloy required to give a usable multiplication factor (k = 1.03) has

been calculated to be 42 mils. The conversion efficiency of such an alloy film would

be 2% less than that for a pure Oralloy film.

Unlike the plutonium case, the exposurs limit for U-233 producing slugs may be determined

by U-233 product burncut. Therefore, economically optimum exposures may be as much as

5 to 10 times greater than exposures for plutonium. The problem of the isotopic composition
of the fuel at various exposures has been formulated for the Oralloy film type slug and
submitted for IBM numerical computation. The U-233 and U-234 contents and the change

of lattice reactivity will be calculated as a function of the irradiation time and flux.

The blackness to thermal neutrons is an important property of a slug, basic to
calculation of various lattice parameters such as thermal utilization and conversion
efficiency. A recently developed method for theoretical calculation of blackness has been
applied to uranium-aluminum and lithium-aluminum slugs of various compositions. The
results, in the form of curves, are given in documents HW-31475 and HW-31830.

=

Nuclear Physics

~< energy variations of the fission cross-sections of Pu-239 and U-235 are being
obtained experimentally by comparison with the l/v absorption cross-section of boron.
The transmission cross-section of U-235, and thereby its absorption cross-section, is
"being determined simultaneously. These experiments are designed to determine the
energy variation of the fisaion cross-section of Pu-239 and to attempt to improve the
precision in the knowledge of (1 +o€) for U-235. The energy range to be covered is
from 0.C20 to 1.0 ev with the addition of a point at 0.005 ev. Preliminary data have
been obtained up to 0.1 ev, which will be checked and reported later.

On the basis of a survey of the data bearing on the energy per fission of U-235, it is
concluded that the best value is 200 + 5 Mev per fission. This value is to be used
vith reference to Hanford-type piles since part of the energy arises from neutron
capture gamma rays and therefore varies with pile type.

Irradiation Physics

whou an :nergetic neutron traverses a crystal, its collisions with the nuclei of the
crystal causes them to be displaced from their usual lattice sites, thus producing
crystal damage. If the neutron energy is low enough, the recoiling nuclei will not be
given sufficient energy to cause permanent displacement, but will rather be set into
7ibration. Such vibrating nuclei will be the centers of expanding elastic waves which,
in graphite for example, may constitute an important mechanism in the annealing of
srystal damage. These waves and their propagation through the discontimuous crystal
redlum are being studied in order to determine their effect on annealing.
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Plant Physics

A preliminary study has been completed of the critical mass problems which would
arige if enriched urenium (up to 1.75% U-235) were to be processed in the chemical
separations plants. Detailed consideration of the Purex plant indicated that the
dissolvers would provide the most serious hazard. :

Actually, none of the Purex plant's mejor uranium processing components 1is "always
safe”" for processing 1.75% U-235; a conclusion unlikely to be changed by further
study. However, a different approach to the critical mass problem is suggested

by the fact that maximum concentrations planned in the process are all below the
chain reacting limit by about a factor of two. Therefore, if adequate control

of concentrations and safeguards against precipitation can be guaranteed, a critical
mass can be reached only by an unlikely concatenation of circumstances in any part
of the plant except the dissolvers. ‘

There appear to be only two possible ways to ensure safety in the case of the
dissolvers: (a) the batch size could be limited to less than the critical mass
for a particular -enrichment (about 750 pounds for 1.75% U 235) or (b) dissolvers
of "always safe" diameter could be used (about 15-20 inches in diameter for 1.75%

U-235).

The foregoing conclusions are based on the meager critical mass data for low U-235
enrichments obtained at ORNL and BNL. Refined estimates of criticality limits for
the dissolvers will require further experimental information.

CHEEMISTRY
Purex

Design data for a Purex A column flowsheet operating at 70 C were obtained by

batch countercurrent extractions. Variable flow ratios were employed with organic
solutions containing 30, 35, or 40% TBP in Ultrasene, and aqueous solutions containing
1.6 or 1.8 M uranium. Four-stage extraction data indicated that satisfactorily low
uranium waste losses were obtained when free TBP in the organic phase was maintained
at 10% or greater. Similar data are being collected for Pu extractions.

Laboratory pulse column studies were also conducted to test the Purex flowsheet
operated at elevated temperatures. As reported previously, the flooding velocity
increases with temperature in the range 25-50 C vhen employing TBP Spray Base as the
organic phase and the HW #2 flowsheet. However, an initial set of extractions

using TBP-Ultrasene as the organic phase and the HW #3 flowsheet showed a decrease in
flooding velocity with temperature over the range 25-70 C; this reverse effect
remains to be checked to determine if the change in diluent or the change in flow-
sheet is responsible., Separate studies show a decrsase in both coalescence and
dispersion time with temperature when employing either Ultrasene or Spray Base at

the higher temperaturs.

Further studies of the behavior of UX; in the Purex flowsheet showed that approx-
imate;y 80% of the UX; entering the 2A column emerges with the plutonium product.
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A decrease in scrub acidity favors elimination of the UX, in waste; further tests
are planned to find if an optimum acidity exists for elimination of the UXl without
excessive Pu loss.

irradiation of pure dry CCl), to 106 R in the pile basin was found to produce approx-
imately one g/l of chloride, in good agreement with ANL's experience. Similar
experiments were carried out_to determine decomposition of mixtures of CCl), and

TBP under irradiations of 107 R in the pile basin. Solutions containing pure CCl,,

25% CCl,, and 1% CCly produced 2.5, 0.7, and 0.4 g/l choride, respectively. When these
data are interpreted in terms of chloride ion produced per 100 ev of energy absorbed
by the solution, they reveal an exceptionally high relative chloride production for
solutions of low CCly content. Over the same range of CCl), -TBP mixtures the milligrams
.of DBP formed per liter of solution increases from about 4000 at 10% TBP to a maximum
of 8000 at 60% TBP and then decreases to 4000 in pure TBP.

High chemical stability of the solvent phase was indicated in a system consisting of
TBP-Ultrasene versus a high acid, high uranium aqueocus solution simulating Purex A
ccilumn conditions. Batch contacts of non-radioactive solutions at 70° for one hour
showed a negligible formation of DBP as indicated by exhaustive stripping.

Uranium Recovery

A series of tests were carried out to determine the uranium transfer rates for various
T O solvents. The transfer rates decreased in the order: crude TBP, pure TBP, unwashed
+nt solvent, and washed plant solvent, although the cifferences were minor. A sample
of RCW weas vacuum distilled and the bottoms were examined with respect to dlsengaging
time. Although the emulsions formed with aquecus systems broke in a reasonable time,
arpreciable aqueous remained in the organic phase and a film formed at the interface.

Pecent difficulties with high waste loss in the TBP Plant and foaming in the UO3 pots

are believed to be associated with the use of solvent recovered from the cell floor and
from the feed evaporator. An examination of this solvent showed it to have a relatively
high concentration of red oil. " A hard cake formed on the bottom of the "lucky” U03

pcts was observed to be sharply layered into a black and a yellow zone, infrared analysis
identified the materials as U308 and U°3’ respectively.

A sample of UO3 hydrated accordirig to the Oak Ridge procedure was received on plant
site Upon dehydration the matetial was shown to have a high chemical reactivity and
to yield an infrared absorption pattern identical with the highly reactive oxides
foruwed by flash calcination of UNH or by ignition of uranium peroxide.

A procedure was previously reported which continucusly separates uranium and nitrate
icns with ion exchange membranes and precipitates UF) by electrolysis. Further
experimentation shows that uranocus ammonium fluoride may also be precipitated at the
cathode with equal effectiveness; T4% current efficiency being achieved in a laboratory
prﬂparation of two hundred grams of the uranous ammonium selt. However, there were
indications of hydroxide precipitation at the cathode and increased resistance in the

rembrane during the experiment.
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Thorex

It was previously nctéd that thorium is readily oxidized by electrolysis but that

the product formed is an insoluble oxide. Attempts to dissolve thorium by electrolysis
in sulfate or tartrate medium or by the use of altermating current were unsuccessful.
Since it may be necessary to employ fluoride to dissolve thorium, the corrosion
problem associated with concentration of fluoride-containing solutions was evaluated.
Three types of steel, 3098Cb, 347, and 304L, were suspended in boiling solutions

that were 0.1 M in HF and 0.1 M in various metal ions to determine if the latter
neutralized the corrosive effsct of the fluoride. Zirconium was almost completely
effective in this respect and thorium, aluminum, vanadium, end titanium were of

lesser effectiveness in the order listed.

Ruthenium Studies

A search for methods of minimizing ruthenium evolution from the Redox stack in-
cluded examination of a reverse strike head-end procedure. Simulated dissclver
olution was treated with manganous ion, then with permanganate, after which the

resulting manganese dioxide suspension was digested and centrifuged. An overall

ruthenium DF of 12 was obtained and only 11% of the ruthenium was evolved as gas.

A similar treatment of piant 2DF, which has a greatly reduced total ruthenium

content, yielded a similar decontamination factor and percentage of gas emission.

Examination of additional Redox solutions by chromatographic analyses continues

to shov ruthenium to be present in different forms in supposedly identical solutions.

Uranium-Zirconium Alloy Dissolution

Laboratory study has been completed of the explosive reaction associated with the
treatment of U-Zr alloys with nitric acid. The evidence strongly indicates that
UZr,, separated during the acid treatment, is the explosive component. Two methods
_for minimizing or eliminating the hazard were defined: (1) addition of fluoride or
fluosilicate to the dissolving medium, and (2) conversion of the alloy to the gamma-
quenched modification. Detailed observations and conclusions are reported in

HW-32365.

Isotope Separations

No positive results are reportable at this time on studies of various methods for
effecting plutonium isotopic separations, although progress has been made in

several directions. Batch solvent extraction studies with uranium as a stand-in are
being conducted; equipment has been constructed to study isotopic separation by
thermal diffusion in solution; and various factors involved in the moving thermal

zone technique have been evaluated for both uranium nitrate and uranium perchlorate
salts. Although homogeneous precipitation was reported to produce a small isotopic
separation, a series of succeseive precipitations shows no further isotopic enrichment.
For this reason and because the technique does not lend itself well to process
application, further work on this approach has been discontinued.
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Pile Problems

.Calculations of induced activity were completed and experimental work on neptunium
separations was conducted to permit establishment of a detailed experimental procedure
for determining the cross-section of Np-239. A sample of uranium highly depleted in

235 will be exposed for 2-3 days in a nsutron flux of 5 x 1013 to form 4 curies of Np-239
per gram of U-238. After separation, about two curies of neptunium will be obtained
vhich will be irradiated in the pile for 10 minutes, and then analyzed for its induced
Np-240 content by absolute gamma counting. The initial experiment is designed to
determine the cross-section with a precision of about +50%, provided it is in the order -
of 100 barns, as anticipated. :

In-Line Analysis

Ccnsiderable progress has been made during the month on the program of in-line analytical
monitoring for the Hot Semi-Works. About 80% of the components on order have been
received, including the recorders and master programming switches. In addition, shop
fabrication has begun on 7 of the 8 operating consoles, and a prototype of this final
congole is under test. Of the sensing units under study, the 8 photomster prototypes
have been tested and final designs ares nov complete, and tests of the prototype
gamma photometer for plutonium detérminations are to be continued when the more active
thulium source arrives. Shop drawings are 80% complete for the uranium photometer
sensing unit although lab tests of the prototype are to contimue. The desigrs of the
“arographic uranium and the pH units appear to be satisfactory and drawings are
.aplete for both. A prototype samplirg cell and degasser were tested during the
month "on the line" in the Hot Semi-Works, and it was learned that foaming of samples,
which may occur in some streams, caused failure of the degasser. The redesign of the
degasser i3 complete and preliminary tests are encouraging.

Construction was completed on the light scattering microphotometer designed for use
in the 100 Area to determine turbidity of filtered pile water. The unit performed
excellently in the laboratory and was delivered to the 100 Area. If no modifications
are indicated by plant test, additional units will be constructed to equip each filter
plant, o o

Analytical Development

A rapid flame photometric procedure was established for the determination of total
Thosphorus. It is capable of determining TBP in the range 0-2% with a precision of
+(.04% absolute and TBP in the range 2-50% with a precision of +0.2% absolute. Various
orgaric phosphorus compounds wers tested and in all cases the recovery of phosphorus
was good. The method 1s applicable either directly, or, if necessary, after a
separation for the determination of TBP or its degradation products.

In response to a submitted suggestion, an alternate oxidant to be employed in the

Jetermination of total manganese in pile water was tested. The suggested reagent,

potassium pericdate, was found to be an improvement over that presently used and as

a consequence, a modified procedure was drawn up and submitted to the 1CC Area
“nratory.
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Other apalytizal research and development work included the chemical analysis of
several "J" glugs to standardize the gamme photometric determination for total
uranium; the preparation of standard curves for a flame photometric procedure

to be used in the clinical laboratory for the determination of sodium, potassium,
and calcium in blood serum; and completion of design work on a unit for sampling
wvater from the high pressure loop.

Experiments were carried out in the Applied Research Laboratory to determine the
effectiveness of the direct reading Quantometer for uranium isotopic analysis.

U-235 in natural uranium was determined with a relative precision of +1.9%.

Several modifications were noted which may improve the precision and Applied Re-
search Laboratory personnel will investigate these. Application of the same technique
with Hanford spectrographs yields a much poorer precision and, since no methods for
improving this precision are indicated, further work will be  discontinued.

The standard sample program continued with the submission of seven standards to
various control laboratories and the conduct of 60 separate determinations by these
laboratories. Satisfactory results were obtained for the determination of thorium
by the x-ray photometer and for the determination of plutonium by alpha counting
and coulometric titration.

BN

Waste Digposal and Laboratory Decontamination

One million gallons of "retention” level waste from the Works Laboratory Area were
processed to ground. Fifty thousand gallons of "crib" lavel waste were
transported to 200-W cribs for disposal.

More suitable disposal methods for "cut off" boxes from the Radiometallurgy Building
were agreed upon in discussion with Radiological Enginering and the Metallurgy Unit.
These boxes have an activity level greater than 500 Rads/hr. at 6" and require
special handling. There is a nesd to enclose the unit further before disposal in
order to prevent leaching of the highly radioactive material to ground. It was
decided to bury several 15-foot lengths of soil pipe (14" diameter) vertically at
the 300 North Burial ground and to seal the bottom with cement. The "cut off"
boxes will be discarded into these pipes and a wet mix of concrete will be poured
into the pipes periodically. to encase the units. During the interim period of pipe
installation, it became necessary to dispose of one of these "cut off" boxes which
was done by concreting the unit in a 55-gallon drum at the burial ground.

Approximately 40 manhours were spent doing'special decontamination work in the
cubicle room 1F in Building 222-S and transporting special samples from 221-T
Building.

All other building service and laundry functions veres accomplished in a routine
manner.
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METALLURGY

Irradiation Effects on Uranium

The decanning of additional preformed specimens, irradiated under PT-105-3N, is
continuing.. Four of the twelve tensile specimens which were irradiated have broken
and cannot be used for tensile tests. Three of the specimens were broken during de-
canning as a direct result of the bonding hetween the uranium and the aluminum inserts.
Application of colloidal graphite to the aluminum inserts on half of the assemblies
proved successaful in preventing bonding, and is necessary if the components are to

be disassembled after irradiation.

An exposures of 310 MWD/AT for the uranium in PT-105-3N was calculated from the average
heat generation of the surrounding uranium tubes and an assumed cosine flux distribution
along the tube. This exposurs calculation does not take into account the reduction in
flux depression due to the small size of the preformed samples which vere irradiated.

A more accurate value for this depression is being determined by the Physics Unit.

Uranium rods have been received from Welland, Ontario, Canada as a part of the joint

U.S. - Canadian Material Stability Program. The objective of this program is to

develop methods for fabricating uranium that will produce dimensional stability or

controlled deformation during irradiation. X-ray orientation studies made on sectlons

from the ten Canadian-rolled rods indicate that material from their heavy-pass reduction
tedule retains a preferred 200 orientation, and therefore will shorten with irradiation.
.terial from their sta;dard Atlas aschedule rolling retains a preferred QgQ orientation

and, thus, should lengthen with irradiation.

Zirconium Metallurgy

A zirconium wire that was exposed in a dry channel in the C-Pile at about 600 C was
compared visually with Zircaloy-2 specimens that had been exposed in the F-Pile at
abcut the same temperature. Although the scaling of the 2irconium wire was greater
than the scaling of the Zircaloy-2 specimens, in general, the spé¢imens did not

scale excessively. However, local areas on the zirconium wire where it had been
fusion welded displayed a flaky wvhite scale on the weld deposit and the heat-affected
areas. Again, it appears that pile irradiation, if anything, retards the gas reaction
with zirconium.

Production Test 105-524-SI, "In-Pile Measurement of Reaction Between Pile Gas
Impurities and Proposed Process Tube and Slug Jacket Materials,” will be initiated in
process tube channel 0776-H on approval of the PT. This process channel has recently
been equipped with ar inner tube assembly.

A strip of Zircaloy-2 that has grown at an average rate of one percent every 16

hours when exposed to air at 700 C was examined in cross-section; the ratio of

the areas of sound oxide to metal was 1l:16. Available creep data for Zircaloy-2

vas exztrapolated to 700 C and it was found that a stress of 1000 to 4000 psi would

be required tc cause the observed strain rate. If the oxide were causing the strain,
:n the compressive stress in the oxide must be at least 16,000 to 64,000 psi,depending
. the instantaneous ratio of oxide to metal thickness. The literature reports

compressive stresses as high as 4000 psi in an iron oxide film; it appears that higher
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compressive stresses could be sustained ty the mechanically strong and refractory
zirconium oxide.
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Metallurgical Techniques

An encapsulating procedure is under development for test specimens which are being
prepared to determine the effect of pile exposure on the microstructure of uranium.
A prototype Zircaloy-2 capsule containing a uranium specimen and liquid NaK was
autoclaved and then sectioned. ZExamination of the capsule components indicated
that the technigue used for filling, sealing, and welding is satisfactory. A
similar capsule, which has been autoclaved for 500 hours at 170 C, will be

tested to destruction in an autoclave bamb. An evacuable, inert atmosphere glove
box for use in filling and welding capsules is currently being fabricated.

Electron micrographe of Faxfilm-silicon monoxide replicas of cathodically etched
uranium wafers have been taken to permit study of inclusions, grain structure, etc.
of alpha rolled, beta heat-treated and gamma extruded uranium. The cathodic
etching technique is also being used to determine if micro cracks and voids exist
in high alpha rolled uranium. In addition, optical and electron microscope studles
are being conducted to identify a precipitate tentatively classified as a hydride
wvhich forms at grain boundaries on the periphery of slugs during salt bath heat-
treatment.

The various stepe in the standard electropolish-electroetch procedure for
characterizing the inclusion content of vranium metal are being checked in order

to determine the conditions which cause aitack of the inclusions. Aluminum shadowed
replicas of such an electropolished and electroetched uranium specimen have shown
that at least 99 percent of the inclusions are attacked at a2 rate much faster than
the matrix uranium.

Fuel Element Studies

The four enriched cored slugs which were charged in the hot spot of C Pile in
February have nowv accumulated an exposure of epproximately 1300 MWD/T. Since these
slugs are operating at specific powers only slightly below the power generation

of the solid enriched pleces which were tested recently, somes comperison of
performance is Justified. The columnar loading of solid enriched slugs reeched

2 maximum exposure of 650 MWD/T at the time slug ruptures required discharging

of the material. On the basis that the rupture rate for cleavage failure increases
2.6 times for each 100 MWD/T exposure, it may be stated that if full tube loadings
were involved, the probability that the cored slugs would show a lower cleavage
failure rate than the solid slugs is now 0.99.

Start-up of the fuel element testing facility at the MTR could not be accomplished
during the June 9th shutdown. A combination of small problems in the assembly
and MTR operational difficulties made it necessary to delay the start-up.

Evaluation studies of experimentally prepared cold closures formed by upsetting
a heavy can wall section have indicated that the quality of the point pressure
weld 1s improved by (1) providing sufficient roughness on the end of the slug
to prevent flow of aluminum across the end of the slug and (2) machining a small
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recess or dimple at the center of the slug end to allow flashing part of the oxides out
of the cap plane. Closures formed on slugs having the recess and the roughened surface
have been examined metallographically and etched with 30% sodium hydroxide and appear
to be free of oxide stringers throughout the major portion of the cap thickness.

Initial attempts to produce an insulated fuel element in which the uranium surface
temperature will be substantially above that of the pile coolant have been unsuccessful.
Examination of two hollow uranium slugs which were jacketed in cans which had been
ancdized on the inside indicated that extrusion of the can wall was greater than had
reen anticipated, and fragments of the anodized layer were found in the weld area.

The extrusion of the can wall also produced severe cracking of the anodized layer.

Laboratory scale investigations have been initiated to develop methods for preparing
sintered uranium oxide pieces suitable for reactivity tests and in- -pile testing. Two
compacts, one of U0, and one of UQpy, have been prepared vhich have denaities of

4 gm/cm3 and 6.4 gmjcm3, respectively.

The double salt, uranous ammonium fluoride, has been prepared on a laboratory scale
for study as a possible starting material for reduction to metal. The material
precipitated by ferroua ion reduction of UNE in the presence of ammonium fluoride

has a slurry bulk density of about 5 g/cm3, is readily filtered, and air dries to an
easily-handled powder. The double salt UF) - RELP was converted to finely powdered
UFy by heating to 375° under a rough vacuum. An attempt will be made to reduce this
- +arial if iuvs oxide and residual NH4F content is found to be suitably low.

An alternate method for producing UF) which utilizes U0y a@ a starting material has also
been investigated. In this cas®, the double salt, UFy . NH\F, has been produced by the
reaction

2U92+5NH&F-EF—) 2 UFy - NE,F + 3 NE3 + 4 E0

vhish is extremely rapid at temperatures as low as 50 to 100 C. At 150 C, all the
water produced during the formation of the bright green double salt is volatilized
and a dry powder product 1is obtained.

Two reductions of UO, to the metal have been made using calcium ae reductant and
enploying a calcium-Iodine booster. The booster adds tremendous heat to the charge
and also lovers the melting point of tke calcium oxide slag. The uranium is formed as
& clean dense button which is easily broken from the slag. The slags were then
leached with water and acetic act'd and the uranium which had not coalesced as a button
was racovered as a powder on a sintered glass filter. Using two and two and one-

half moles of booster per mole of oxide, button yields obtained were 29 and 34 percent,
respectively. Howaver, overall yields for the two reductions were 97 and 94 percent,
respectively. Apparently only a few percent of the powder was pyrophoric as the bulk
vas easily handled in air during the drying operation. Future experiments are planned
using salcium and magnesium with a booster for the reduction of both UO3 and UO2 to
~he metal,
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Ruptured Slugs from PT-25M

Four ruptured and two hormal slugs were received from production test 2°M which
vas to evaluate uranium slugs machined from salt bath beta heat-treated, Fernald
rolled rods. The four ruptures were of the cap failure type. Detailed observations
revealed that (1) the three can assemblies which were received were good, (2)
the uranium was eccentrically canned(3) the uranium metal was concave at both
ends to as much as 0.050 inches, (4) the overall length of the outer periphery of
the uranium had increased, and (5) carrot-shaped cavities along the center line
of the slug existed from the cap end of the uranium to a depth of over one inch.
Metallographic and crystallographic evaluation is now in progress on selected
samples from these slugs. In addition, several more slugs representing Hanford
re-cast and virgin metal, several types of failures and non-ruptures have been
selected for further examination.

'Radiomatallurg;cal Examination

As = further validation of the previous metallographic observation that the center

of the slug from PT-532-A3 had been irradiated in the beta phase, a hardness survey
through a transverse section showed a decrease from 9% to T4 Rockwell G hardness from
the edge to center of the section. Normally, sactions from irradiated slugs show
only about a six point Rg decrease from edge to center. '

Irradiated and unirradiated samples of rubber and plastics that are proposed for
gasketing in pile use wera received and three of the eighty radioactive samples
tensile tested. The uniriadiated samples had elongation values up to 1000 percent
of original gauge lengths and breaking loads of approximately 60 pounds. The
irradiated samples broke at loads of approximately 20 pounds and with elongations
as much as 750 percent of the original gauge length.

Partial identification of a radicactive contaminant suBmitted by Radiological
Sciences has been made by diffraction analysis. The small size of the specimens
vhich were approximately forty microns in diameter and had a maximum activity of

300 mrad, precluded spectrogoniometer technigques and thus made film methods necessary.
For all samples, a darkening of the film occurred before a sufficient number of
diffraction lines could appear for complete analysis. Although other material

vas certainly present, silicon dioxide was the only crystalline material that could
be positively identified. ,

Macroscopic examinatior ~* contaminated KEL-F esamples received ZIrom Separations
Technology showed that surface pitting and internal fiaws increased with time of
exposure in the radioactive test solutions.

Radiometallurgy Facilities and Equipment

A lead partition and & liquid and so0lid waste collection system were installed

in Cell B to facilitate the examination of ruptured slugs. - In addition,

equipment to remove cap assemblies, to view and photograph slugs, and to improve
decontamination procedures was provided. Direct piping of the low level liquid
vaste into the building crib veste system was sufficiently completed to permit use
of the cut-off cell, slug examination cell, and most of the metallographic cell.
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Longitudinal and transverse samples can now be obtained from uranium slugs to evaluate
their tensile properties, electrical resistivity, hardness, density, and impact values
at selected areas by use of the cut-off box. Rectangular shapes can be cut with
dimenaions from 1/8-inch to 2-1/2-inch. .

A remote operating Rockwell hardness tester was installed, calibrated, and tests begun.
The density measuring equipment has been revised to provide accuracy of about 0.001 g/cm3.
The cathodic etching equipment was used to etch polished wafers of unirradiated uranium.
Decontamination and sample manipulation problems were evaluated and a proposal for

_ examining irradiated samples made.

Separations Plant Corrosion Problems

Laboratory corrosion tests of types 304L and Carpenter 20 stainless steel and

of commercially pure titanium have been continued in :coth the present Phase I and

in the proposed Phase II Redox D-12 Waste Concentrator bottoms. The corrosion rate

of 304L stainless steel is excessive in either Phase I or Phase II solutions. Eowever,
tests in reduced D-12 solution show that at 120 C type 304L stainless steel is not
sevsrely attacked even when exposed for longer than 240 hours. Titanium has shown
excellent corrosion resistance to both the Phase I and the Phase II solutions; this

is true for both the parent metal and for titanium weld-metal. Titanium samples
exposed continuoualy for 240 hours in Phase I D-12 solution at 166 C also exhibited
excellent corrosion resistance.

-.rosion tests on sensitized specimens of type 329 and 312 stainless steels in boiling
65% nitric acid@ have been completed. Average corrosion rates in the sensitized
condition were 0.0005 inches per month for type 329 and 0.0021 inches per month for
tyre 312. . However, several fine cracks in the 312 specimen contributed to rather
arratic rates. The metallurgical properties of type 312 will require rather careful

study to determine the effects of alloy balance, heat treatment, working, etc., on
the tendency to crack, }

The corrosion rates of 304E andf309SCb stainless steel in boiling nitric acid of various
concentrations were found to increase linearally with increasing Cr V1 concentration.
Although corrosion rates increase with nitric acid concentration in the range 10 to

£0% as may be expected, the slope of the rate vs Cr V1 concentration is the same for

“he various nitric acid concentrations. The effect of Cr'i on corrosion rate in T70%
aluminum nitrate i3 in the same direction but of lesser magnitude. The corrosivity
of_70% aluminum nitrate comtaining CrVl is less than that of 10% nitric acid containing

~
Crt4,

A field corrosion test of SAE 1020 carbon steel exposed to Redox process waste solution
indicates that the extent of pitting attack after an extended exposure of nine months
13 not serious. The deepest pit cbserved was approximately 0.003 inches. The

uniform corrosion rates show a maximum of 0.00001 inches penetration per month. No
~racks were observed either at 2X or at 200X magnification on the single corrosion

128t specimen which was stressed nearly to the yield point.

1205 !”2
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Seven bayonet-type tube bundles have been fabricated on-site for service in the
Redox waste concentrator (D-12) and/or oxidizer (H-4). The bundles were fabricated
using type 304 stainless steel pierced drawn pipe, thus making it necessary to give
the bundles a solution heat treatment followed by a water quench after the tubes had
been welded to the tube sheets to prevent intergranular corrosion in the heat
affected zones adjacent to the welds. Unfortunately,all the tube bundles suffered
severe distortion and wvarpage from the heat treatment and also exhibited inter-
granular corrosion attack on some of the tubes adjacent to the tube sheet from the
short exposure in pickling solution. Further, the four tube bundles fabricated

by Minor Comstruction which were welded with type 347 rods and electrodes had
several cracked welds and many of the metal-arc welds contained slag inclusions

and voids. Nearlyall the welds of the three tube bundles fabricated by maintenance
forces which were welded with type 308L rods and electrodes appeared to be free

of any defects. The only exceptions were about ten welds on the face of one tube
sheet in which the defects were the result of poor workmanship. It is considered
that all of these tube bundles contain defects which may shorten their service life.

Applied Research Sub-Section

The second series of pilot plant heat exchangers are currently being tested in
the F4 veassel, 321 Building. These tests are designed to evaluate (1) the relative
corrosion resistance of new fabrication materials, (2) the feasibility of various
- fabricating techniques, and (3) design variables. New materials being tested

"in this series of heat exchangers are types 312 and 329 stainless steel and titanium.
The tests started on June 1k, 1954, and should be completed around September 15, 1954.

Apparatus 1as been built and is being assembled which will measure the corrosion
rate of a huat transfer surface as a function of the heat flux through the surface.
Determination of corrosion rate as a function of heat flux is necessary in order
to evaluate the results obtained on the normal heat transfer equipment where
corrosion rate is determined as a function of skin temperature. Calibration runs
are being run concurrently to determine the optimum exposure time for valid results
on the normal heat transfer equipment.

Specimens of tungsten carbide bearing material, Talide ¢-93 and 101, were exposed
to boiling 65% nitric acid for 14k hours. The corrosion rates of 0.0049 and

0.0042 inches penetration per month,respectively, are excessive, so the tests

were terminated. Samples of fused graphite bearing material, Carbolube AP-80

and AP-80-impregnated with antimony,were also subjected to boiling 65% nitric acid.
Although the nature of the material precludes weight loss measurements, qualitative
examination of .the plain Carbolube AP-80 indicates relatively good resistance to '
boiling 65% nitric acid throughout 240 hours of exposure. The Carbolube AP-80
impregnated with antimony, however, dissolved almost completely within 48 hours of
exposure to boiling 65% nitric acid. A long term test of both types was started

in 40% nitric acid at 140 F since these are the most corrosive conditions to be
encountered in bearing applications in the Purex Process.

Welding Studies

Weldability tests were performed on three high strength low alloy steels which are
being considered for materials of construction in replacement downcomers at B

and D reactors (program CG-558). The tests indicate that alloys Mayari-R and Yoloy
when welded produce ductile joints and the materials are not notch semnsitive.
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Mayari-R appears to be better than Yoloy, and Cor-Ten appears to be unacceptable
as the base material fails in brittle cleavage fracture.

Plutonium Metallurgy

Metallographic examination of a plutonium specimen containing 0.5 weight percent
gallium revealed a predominantly delta phase microstructure, with alpha as the second
phase. The amount of delta phase present was considerably more than the phase

diagram would suggest for an alloy of this composition indicating either non-
equilibrium conditions in the alloy or stabilization of the delta phase by unidentifled

impurities.

Dies for aligning two pieces of uranium during experimental bonding with plutonium under
heat and pressure have been designed and are being fabricated. A plutonium pellet
will be placed between these uranium bars and pressed either with or without the
application of heat. Development of both mechanical and diffusion bonds between

uranium and plutonium will be attempted.

Parts of the cathodic etch apparatus have been completed and a D.C. power socurce for
up to 5,000 volts and 20 milliamps has been obtained. Testing of the apparatus will
be done when the vacuum system is completed. It is planned to ugse the unit to prepare
gurfaces of plutonium for diffusion bonding studies as well as for etching of
metallographic specimens. -

reparations were made to furnish ORNL with five ciréular cylinder test pileces to be
used for dissolver studies. Molds are on hand and all equipment is ready to handle the
job as soon as final specifications are approved.

More accurate data on the lattice parameters of plutonium metal and its alloys

are being sought using routine methods and existing equipment. Curved powder sample
holders have been made to provide focusing in selected back reflection regions on

the diffractometer. To improve the accuracy of back reflection Laue photographs,

tests are being conducted to develop an internal standard consisting of a small amount

of sodium chloride cast in plastic. Using the known interplanar spacings of the standard
for calibration, errors from uncertainty in film-to-sample distances and from film

shrinkage will be minimized.
INVENTIONS

All Applied Research Sub-Section personnel 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 June 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.
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W. B. Tolley "A Method for the Reduction of Uranium Trioxide to a Dense
Metal Regulus Using the Bomb Technique,” HW-32294, 6-30-5k.
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C. E. Busasert
J. M. Ciborskil

F. A. Ssller
Y. ¢, Evans

B, W. Dunanington

oo Co. Woodhouse
L. Squires

L. d. Vander Weyden

Tianston Devis

£, 'i, Bilasewitz

S -
cee B Tayior

B, YWiillace

Date
6/15,17/5%

6/15,17/54
6/1&, 18/54
6/15,17/5%

'6/27,30/54
6/29,30/54

6/29,30/54
6/29,30/54
6/29,30/5k
6/29,30/54

6/29,30/5%
Date

6/1,7/54

6/%,15/54

6/8,12/54

Address

Nat'l. Lead Co.
of dhio, .
Cincinnati, O.

Battelle Memorial
Inat., Columbus, O.

du Pont, Savannah
River

du Pont, Wilm.

AEC, Washington.
AEC, SCR.0.0.
AEC, O.R.0.0.

Mallinckrodt Chem.

Wks., St. Louis, Mo.

Nat'l. Lead Co.

HW-32

Purpose
Metallurgy meeting

Metallurgy meeting

Metallurgy meéting

Metallurgy meeting

Metallurgy meeting
Metallurgy weeting
Metallurgy ﬁeeting

Metallurgy meeting

Metallurgy meeting

',.J
-3

0

. ABC-washin

-

of Ohio,
Cincinnati, O.

Place Visited ose

Metal Quality Workiog
Committee

Nat'l., Iead Co.
of Chin,Cincinnati

Fuel Element DevelnD-
ment discussions

Same as above

Same &3 above

Ames lLab., Ames,
Iowa

BMI, Columbus, C.
KAPL, Schenectady,
N. Y.

Hurvey Machine Co,
Hunter Douglas Corp.
Norris Thermador Co.
(21l of Los Argeles, Calif.)

Same as above

Aluminum component
fabrication

Same as atove

Attend Third Annual
Corrosion Symposiun

Weatinghouse Atomic
Power DIV, ,Pitts-
urgh :

to A.E.R.E.
Harwell, Erngliand
Atomic Energy Resear:!

ton,D.C. Obtain briefing fov vizis
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ORGANIZATION & PERSONNEL

Personnel totals as of June 30 were as follows:

Technical Graduates
Exempt Permanent Rotational Non-Exempt Total

Fuel Assembly Unit 20 - - 13 33

Fuel Element
Development Unit i , 2 1 8 25
Fuel Evaluation Unit % .- -- 1k 28
Coatings & Corrosion Unit 11 1 1l 6 19
Testing Methods Unit 8 - 1l 2 1
Technical Shops Unit k4 - - 26 - 30
Administration 1 == == R )
Totals T2 3 3 T3 151

FUEL COMPONENT DEVELOPMENT

URANIUM QUALITY

Twenty-three slugs from three tubes with exposures between 595 and 763 MWD/T
were examined to relate plane of warp to the location of the rib marks. Twelve
-‘slugs were found with warps ranging from light to medium heavy; eleven of these
twelve had the plane of warp perpendicular to the plane intersecting tube
marks, The relatiomship could not be determined for the twelfth warped slug.
This is of considerable interest in that it confirms the previously reported
observations on 14 warped slugs in which the plane of warp and the tube ribs
wvere similarly related. PFurthermore, three of these warped pieces were triple
dipped material. A more extensive investigation is planned to determine
whether this is a prevalent condition throughout a larger number of slugs.

If this should prove to be the case, it will be a strong indication that pile
conditions are greatly important in the formation of warp during irradiationm.

A progressive downward trend in bare slug reactivity from 4+ .O48 to -.019 dih
has been observed in the 305 test pile on eight-inch slugs from December, 1953
to June, 1954. Although this decrease in reactivity amounts to only about ten
inhours per 105 pile, investigations are being conducted to determine how to
arrest and reverse this trend before important amounts of reactivity are lost.
Reactivity measurements on stringers of pickle and unpickled hot topped ingot
material (IQS-7) show bare slug reactivities of 4.103 and §.065 dih, respectively.
These values for eight-inch slugs indicate that the use of pickled derbies and
hot topped seven-inch diameter ingot molds, may provide important increases in
reactivity over materlial received in the past, although this wmay not be removing
the intrinsic cause of the December - June decrease.
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Zygls izspection of slugs from picikled and nnpickled derby material {1Qs-T
irdicates a ore per cent ard ten per cent reject rate, respectively. Pickle
relection rates of these 3lugs were approximately ore per cent and three per
cent for the pickled and unpickled derby material, respectively. Cowparative
relect rates for standard production slugs for the period Jure 7 to 18 wexre
approximately 10 per cent by Zyglo and 4.7 per cent by pickle inspection.
™i3 preliminary data indicates that the ingnt quality studies will lead -

%0 clearer uranium,

“RANITIM DEVELOPMENT R

Tored Siugs
A Ao 58

oo umdred seventy-eight pairs of cored and soliid four-inch pleces were
lead-dip carned for in.pile testing. As a result of a high rejectior razs

for defecta independent of the uranium, only 100 pairs of slugs were reallzed.
These 3lugs will be charged in C pile. Woodsplitier testa of cored slugs with
2 3/8 inxch round hole and with a fluted hole indicate considerable improvemezd

" ir the number of cycles to failure over solid companion pleces.

Encouraging results were ‘obtained by Bridgeport Brass at Adrian, Michigan ir

tne alrka phase extrusion of uranium into hollow rod sections of both 1/2 and
1/4%" I.D. The hole was slightly elliptical ard eccentric indicating the need
for additiopal tool development before production of lollow rods with a /4 I.D,
=2 be accomplished, Additional testas will be performed in the second weex In

A-zust,

t _,,J
)
[« 3
by
[

cation of Uranium

Ja
)

veral tyves of uranium ircluding sever-inch ingcts hot-topped from pickled
erby and from vnpickled derby, uranium-siliccn, -chromium and -titanium alloys
and & large 3ize derby were alpha phase extruded into solid rod at Adri

th tte exception of tke chromium alioy, all of the billets exiruded to rod

2 i

[AgT)

ve

&
P

a2 good surface quality., The chromium alloy which was inadvertextly made wiih
twise %te specified chromium contert, required a pressure to exirude in excess

of that available on the press.

oximately 3500 uranium powder metal compacts were lead-dip canped., Fou

: zentaining mixbtures of ingot, derby source powder metal compact slugs
andard four-inch lead-dip canmed siugs will be irradiated ian C pille.
P=vending on the performance of these 3iugs, two tubes containing either ingo~
~r derty source powder metal compacts wilil be irradiated in C pile to defermize

¥l riphure hehavior. The balance of the material will be irradiated In ¥ iz,

Uranian A1107S

The craniamesilicon alloy showed encouraging resulis upon testing in tke weod-
J . .

L

timeeczional crange., Test specimens machired from experimentally roliled

Loaniiam - 5,5 atomic per cert titanium alloy showed an increase iz ductilify

B - %

50 per cert over derby urerium prepared ir a zimilar manrer,

—

Fe=i4

@

&%
&3
ieter exnibiting considerable rezisvance to split-type failure and littolz ::5:
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CANNING COMPONENTS

The uniskan equipment was completed essentially during this month and is
being assembled and readied for trial runs around July T.

The Components group was assigned the preparation of some 100 fuel elements
by cold canning and cold closure techniques for pile tests. Approximately
20 such elements were produced by the method originated by George Last and
the examination of closures indicated that they were sound and essentially
free of oxide. To simplify the canning and closures, E. A. Smith modified
the procedure by using a standard 0.,045" wall can and a thick ring for the
top cap. Although the final closures are not equal in quality to those
produced by the lLast technique, results are sufficiently encouraging for

further experimentation,

As a result of contacts with potential producers of cups and cans in the
Los Angeles area, an experimental order for some 500 thick wall cups is
being placed with one of them. These cups will be used for cold canning and

uniskanning developments.

In the process tube developments, the first production trials on zircaloy 2
were unsuccessful and additional program is scheduled for .August. This-
schedule may be improved if HAPO mekes the new mandrel and perhaps other
tooling. This is being considered. Flow laboratory tests are being planned
for 635-T2S clad tubes and aluminum powder metallurgy tubes.

Regarding aluminum can quality, arrangements were made with Manufacturing to
obtain data on the quality of as-received cans, from which the nature and
extent of defects in the cans will be assessed. Also, specimens for corrosion
tests have been prepared from high purity aluminum alloys prepared at HAPO.
These alloys may prove to be superior to the aluminum in the present productlozn

cans.,

FUEL ASSEMBLY DEVELOPMENT

CANNING PROCESS

Examination of lead Dip (PT 313-105-25-M) Rupture

Seventeen lead dip slugs of PT-25M, including eleven ruptures, were scheduled
for examination in the Radiometallurgy facility. Examination of the slug
cores from four "cap" failures to date has revealed that the periphery of

the slug cores has lengthened and the interior shrunk - resulting in markedly
concave end surfaces, As no unusual defects were noted previously in the
three slug caps examined, failure initiated by uranium deformation, rather
than penetration of defective slug jackets by process water, 1s strongly
indicated at this time. Four-eight-inch PT 313-105-3-M slugs irradiated

in control tubes have also been scheduled for examination, particularly to
determine significant differences in the deformetion of the two types of slug
cores, those machined from beta treated rod (25-M) and those beta treated fol-

lowing wachining (3-M).
12051149 = DECLASS|F!ED
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Hot Press Canning of "J" Alloy Cores

The Metal Preparation Section will hot press canm about 9000 "J" alloy slug
cores for the irradiation of thorium early this fall. Production will be
atarted on a small scale basis using Fuel Technology equipment on swing
shift; thé majority of the slugs will be canned in the 313 Building.
facllities when completed in the latter part of July. During the initial
training period, one-half of the slugs will be canned using the procedures
used for production test early this year. The other half will be canned
using dip component preparation methods which, if satisfactory, is more
amenable to regular manufacturing use than the established scrubbing methods.
It 18 anticlpated that sufficient data will become available to make a choice
of ore component preparation method for the balance of the commitment.

"g" Process Specifications

Formal specifications for the unhonded canning of Li-Al, U=-Al, and thorium
siug cores have been approved. ("C" Canning Process for the Unbonded Jacketir
of Slug Cores,"” HW-3014k6). '

CANNING DEVELOPMENT

Preparation of hot press canned solid uranium slugs for pile irradiation test
has coummenced. Completion of the caniing is expected about mid-July. The
3lugs should be charged about the end of the month.

Suczessful elimination of the blister problem when hot press canning in air
nas been achleved with improved component matching and improved technique
in the sizing operation. In a recent 100 slug test, only three slugs were
rajected for blisters, .

Evaluation of the solid die process for hot press canning slugs has indicated
this to be a feasible technique, Fifty-six slugs so canned all passed the

L.trasonic bond test. Chiseling tests to determine bond strength indicate a
3*ronger bond than slugs canpned in a split die.

Fourteen, interrally-extermally cooled, hollow slugs have been hot press canned.

The difficultles in initial canning ‘a slug of this configuration have been
traceable to improperly wmachined slugs. Slugs with misaligned or ovate holes
cause sizing and pin extraction difficulties. Experience to date indicates
that dimensionally correct slugs can readily.

Several glass insulated slugs (to maintain higher uranium temperatures dur*nz
irradiation) were hot press canned. Evaluation is proceeding.

One hundred fifty-six nickel plated uranium slugs were canned in the four
urit gang press during the month including approximately 100 for pile ir-
radisvion test, Pressing was carried out using three piece dies, solid dies,
and thin sieeve dles inserted in oversize three piece backup dies.
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The contract for Phase II (interior comstruction) of the Fuel Element
Pilot Plant (Prcject CA-546) was awarded +» 7., H. Hoffman Company at a
cost of $460,000. _Phase II is schedulec for completion on or about
November 5, 1954, Tentative equipment lists were prepared to equip the
development and semi-works lines of the Pilot Plant,

FUEL EVALUATION

FUEL ASSESSMENT

Elastic Elongatlion and Permanent Deformation of Slugs Caused by
Induction Heating -

It has been hypothesized that the high PT 25-M cap failure rate might be

due to properties of the slug core peculiar to uranium which is salt bath
beta heat treated in rod form. Two properties which might be significant
and could be readily measured were the elastic deformation during the thermal
cycling, and the permanent deformation resulting therefrom. Using the

200 KW induction heating equipment, exploratory tests were carried out
during the past two months, Elastic elongation and permanent deformation
‘were measured on six, eight-inch canned and stripped slugs including two
current production (lead dip), two 25-M (lead dip) Hanford recast cores,

and two 19-M (triple dip), and on four PT-3-M type bare slugs (beta transformed
as individual slugs). Although swall differences in dirensional changes
between the pieces were noted, none appeared to be of s.fficient magnitude

to affect relative in-pile performance.

The elastic elongation during heating for all ten pileces fell in the range
of 40 to 80 mils averaging about 60 mils. This value approximates the
elongation expected if the piece were uniformly heated to 300 C.

FUEL EXAMINATION

Thirty per cent of the slugs from two control tubes of the lead dip beta

heat treated Fernald rods production test (25-M) were found to be warped

after exposures over 800 MJD/T. A bulging was noted on scme of these pieces
and these will be chemically stripped in an effort to evaluate this phenomenon.

It was determined that the gas evolution which has been observed from ruptured
J slugs results from fission product gases which have migrated to the slug
surface rather than from a corrosion of the piece following water penetration.
This was established by the collection of 2 ce of gas ( > 95% x el33) from

an irradiated J slug after boring two holes through the jacket.

TR JECLASSIFIED
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TESTING METHODS

Eddy Current Instruments

Intermittent operation of the MIZ-1l and MIZ-2 instruments was continued
during the month. More than 900 production slugs were tested for Al-Si
Penetration with the first, and only two were rejected. One of these

was a 15 mil penetration, the other a badly marred surface. Spurious

signal now apvears to be almost entirely due to electrical interference.
More than 3600 bare slugs which had been passed as free of surface defects
ir the zyglo inspection were tested with MIZ-2, classified into three groups,
and returned to QOperations for canning. A sample of this lot is being
examined destructively to obtain data comparing the results of the two
inspections.

Ultrasonic Bond Test

A report, HW-32186, is being prepared on the developmwent of the ultrasonic
bond test. Work in conjunction with the Manufacturing Department, the -
Project, and Design Sections is in progress to design permanent equipment
of this type; weanwhile, a prototype unit is being prepared for use on one

. £inishing line of the expanded 313 production building. It is anticipated
that the frost test will be replaced when the designed equipment is ready
for installation.

CCATINGS AND CORRCSION

A preliminary test to determine the effectiveness of the nickel plate as a secondary
sorrosion barrier was completed. Sowme uranium slugs were nickel plated, cold sized
in%to defective aluminum cans, and were tested in an autoclave at 170 C., The nickel-
piated pieces failed after six hours, while bare uranium canned in the same manner
failed after one or two hours, This is still not satiasfactory and will be further
improved by deposition of thicker or more uniform plates or by appropriate heat-
tresting procedures.

Some slugs prepared by hot pressing using Iridite coating and graphite as a lubricant
Jere corrosion tested. Some pitting wes noted; the cause of this pitting has not
teen determined, but may be due in part to the R-3 dip. Samples which had not been
~leaned with the R-3 dip showed no pitting, but exhibited undesirable corrosion
tehavior on exposure to pile water in the Flow Cup Laboratory. Electropolishing is
heing lnvestigated as an alternative cleaning procedure.

sanned slugs which have been anodized by a new improved procedure have resisted attack
nf plle water at 120 C for over 8ix weeks. The films were still very hard and
virtually unattacked. Other samples have been exposed to pile water at 90 C for

2yer three months with little or no attack. A production test to expose some anodized
3iugs in the pile has been issued; the slugs have been prepared and will be charged

iyring the month.
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A contract to prepare a detalled design of an electroplating pilot plant has been
~negotiated with Udylite Corporation. At present, it 1s expected that this pilot
plant, capable of electroplating 200 to 500 eight-inch slugs per eight hour shift,

will be fabricated by October 15.

The procedure for electroplating hollow slugs has been developed to the point where
these pleces can be plated routinely in a satisfactory mammer. In the laboratory,
uranium pieces have been plated with iron, copper or bronze. Wafers which were
plated with iron and copper were hot pressed and tested for temsile strength. The
results showed that these bonds compared favorably with those obtained with nickel-
plated uranium. Both laboratory and pilot plant studies have shown that the current
density for the electroplating process may be increased to more than 50 amperes per
square foot. This will decrease the time of the plating cycle and will increase

production.

Different types of segmented slugs were fabricated by vacuum Al-Si canning techniques.

At present, the most promising piece appears tc be a slug composed of thin wafers, about
0.125 inches, separated by~~ 0,010 inches of Al-Si. These slugs are being evaluated

as to corrosion resistance, ease and economy of fabrication, inhour loss, and other
factors. The wafer-type slug can be fabricated easily and may contain up to 90 or 95 per
cent as much uranium as is present in & solid slug. From the standpoint of corrosion
resistance, economy, and nuclear and physical properties, Al-Si appears to be the most
desirable material to use as a& matrix.

A design for an insulated slug has been developed, and samples of such a slug have been
fabricated. This slug is prepared by winding or weaving a layer of quartz fiber around
the uranium end then canning the assembly by sizing or hot pressing. Some difficulty

in obtaining a good closure without blistering was experienced in the preliminary trials;
but 1t is expected that with appropriate changes in technique, these difficulties can

be obviated,

IRVENTIONS

All Persons enggged in work that might reasonably be expected to result in inventions
or discoveriés 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. 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.
Manager - Fuel Techn&qogy'ffﬁijégg

ENGINEERING DEPARTMENT

GE McCullough:ac]
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MONTHLY REPRT
DESIGN SECTION

VISITORS AND BUSINESS TRIPS

R. B. Clendening of The Bristol Co., Waterbury, Conn., visited Hanford June 2-=9 to
replace slidewires in all Bristol recorders on plant site.

C. K. Shanks, Pacific Scientific Co., Portland, Ore., visited Hanford June 8 through
30th to make final check on 105-C Gas Analysis equipment for Project CA=-431-B.

J. C. McVey, Thomas A. Edison Co., West Orange, N.J., visited Hanford June 22 through
25th to repair 105=K Temperature Monitor primary elemernt s.

W. A. Hartmen, H. E. Grantz, D. Eldred amd P. D. Bylo of General Electric Co.,
Schenectady, N.Y. and Gray Clifton, General Electric Co., Pasco, Wash., visited Hanford
June 22nd to discuss the design and fabrication of reactor components.

H. S. Davis visited H. A. Whittaker, Standford, Mntana on June 7=-9th to inspect iren
ore deposits and obtain samples.

R. R. Cone visited Advance Electric & Relay Co., Los Angeles, Calif., on June 7-8th
to discuss delivery of satisfactory coaxial relays for Project CA-512-R.

L. L. Zahn visited Lummus Corp. and M. W. Kellogg Co., of New York City, N.Y. on June
10=-11th relative exploratory engineering for Purex Vacuum Fractionator.

C. A. Mansius visited Bayview Mfg. Co., Seattle, Wash., on June 18 to discuss altermate
method of welding venturi insert screens.

C. A. Pursel visited Reed College, Portland, Ore., on June 18=19 to a.ttend American
Mathematical Society meeting.

' J. S. Carrell attended the aemi-anmml meeting of ASME at Pittsburgh, Pa., on June
21 -24tH.

Jack C. Wood visited Pacific Oex'-likon Co., Tacoma, Wash., on June 21=2l to test chargi
machine for Project CA=512-R.

A. J. McCrocklin, Jr., and E. P. Peabody attended the convention of the AIEE at
los Angeles, Calif., on June 21-25th., the latter as a delegate of Richland Sectimm,
American Institute of Electrical Engineers.

W. M. Harty delivered a talk at the Nuclear Engineering Congress of the AIChE, Ann Arbor
Mich., on June Zl=24ith.

R. H. Beaton attended the Meeting of Utilities Executives, General Electric, on
Association Island, N. Y., on June 25th to 30th.

V. D. Nixon visited KAPL, Schenectady, N.Y., on June 27th to July 1l2th to inspect West
Milton site and reactor. '
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We Jo Love visited General Metals Co., Oakland, Calif., on June 27-29th. and Bingham
Pump Co., Portland, Ore., on June 30th to July 1lst to inspect pumps for 100-{ :rea.

Ge L. Locke visited the University of California, Berkeley, Calif., Juue zvth-July 2nd
to attend the Heat Transfer and Fluid Mechanics! Institute.

B. E. Woodward visited Panellit, Inc., Chicago, Ill., on June 29th to July 2nd to make.
final inspection and observe test of 105~K Temperature Monitor System.

CRGANIZATION AND PERSONNEL

Personnel Statistics:

May 31 ___June 30
Non Non .

Exempt Exempt Total Exempt Exempt Total

Design Management 1 1 2 1 1 2
Process Engineering Sub=-Section 61 13 /R 62 14 76
Design Planning Unit 18 . 13 31 18 12 30
Design Engineering Sub=-Section 8L 1 95 82 11 93
Design Drafting Unit 8 2L 29 8 22 100
Total Section Personnel 172 129 301 171 130 301
Technical Graduates (Rotational)  __ = 3 3 - 6 6
TOTAL ' 172 132 304 171 136 307

Accegsions = 7
Separations = 4

GENERAL
Design Section engineering effort for June was distributed approximately as follows:

Man Months Expended % of Total

1952 Expansion Program L7.5% 30.4

Reactor Plant Modification for Increased : _

Production 25.1 16.1

Other Pro jects and Design Orders 27.6 17.7

Research and Development 22.8 35.8
156.0 100.0

#Equivalent man months expended include 0.9 months of overtime.
Design Section drafting manpower for June was distributed as follows:
Man Months Expended % of Total

Design Section . 8L.8 88.6
Pro ject Section \%0 2.7 2.8
Technical Section 5\? Lel o L3
Other \}\% ool 10(1‘)“ Oé
T 95.7 .
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The drafting production for the month was 287 new drawings, 25 charts and graphs,
and 351 revisions. The drafting room average was L.4 man days per drawing.

DESIGN DEVELOPMENT

Statistics:

The total number of engineering man months expended on research and development during
June was distributed as follows: .

Man Months Expended & of Total

RDS-D=10 Reactor Design Development 9.5 17.0
RDS=-D=-11 Water FPlant Design Development i 5.8 10.4
RDS=-D-12 Separations Design Development 2.8 39.1
RDS=D=13 Mechanical Design Development 8.7 15.6
RDS=-D-14 Utilities and Services Design 2.2 3.9
, Development
RDS=D=15 Engineering Standards and 7.8 14.0
Materials Development
55.8 100.0
Total research and development costs for FY 1954 are as follows:
RDS~-D=10 Reactor Design Development $ 212,457
RDS=D=11 Water Flant Design Revelopment 111,830
RDS~D=12 Separations Design Development. 158,420
RDS=-D=13 Mcchanical Design Development 200,213
RDS=D=ll Utilities and Services Design Development 32,412
RDS=D-15 Engineering Standards & Materials Development 54,275
TOTAL COSTS . $ 769,607

RDS=D=10 and D=1l - Heactor Flant Development

A review of the cost estimate of a 3000 MW dual purpose reactor was made. The estimatec
total project cost is $188,000,000 which includes transformers, switchyard, and 10 miles
of transmission lines in addition to the reactor, water treatment, pumping, and power
recovery components, _

A document, HW=32150, was issued on the technical and economic comparison of alternate
dual-purpose reactor plants to provide a current comparison between the dual purpose
reactor plant which was proposed originally and the present basis scope design. Studles
on the flexibility of a 3000 MW DFR for incPeased plutonium production indicate that a
practicable 6300 MW power level can be obtained through the addition of heat exchangers
for lower influent temperatures (total caplital investment required, $5 ,200,000). Present
fuel element limitations would have to be overcome to achieve this level. An economic
evaluation of a 2000 MW DPR was started. A study was also started cn the economic and
physical feasibility of a low=power (1000 MW) graphite moderated reactor capable of power
recovery. Preliminary results of a study to investigate recovery of pumping energy by
discharging condenser water through a hydraulic turbine indicate a 30% recovery could be
effected.

A rough draft of document, HW=-32268, "Disaster Safety System for the Hanford Reactors",
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was issued axd reconmended wells as a primary source and any of the existing reservoirs -
in each area as the secondary source of auxiliary emergency water supply in case of
disaster caused by external forces. Study of reactor tube components for single or two
phase operation suggests water walls instead of front and rear face crossheaders at high
and low power levels. Studies are continuing on evaluating the extent of hazards
associated with loss of steam supply to the process pumps when operating at full reactor

power,

RDS=D=-12 Separations Design Development

Studies were initiated on increased capacity for the Metal Conversion Plant and startup
of the B (200-E Area Bismuth Phosphate) Plant in line with recent process requirements.
It appears that the B FPlant reactivation will require only replacement, repair and testin
of equipment. The U03 Plant capacity increase will be due at time of B Flant startup.

Study was begun on facilities required for the conversion, recovery, and return of nitric
acid to the dissolvers in conjunction with facilities for removing ammonia. The proposed
facilities will effectively remove ammonia during the jacket removal cycle and during the
dissolving cycle will recover on the range of 85% to 90% of the nitric acid which is
normally lost to the atmosphere. Space limitations prevent use of facilities for a
greater acid. recovery.

A preliminary study of the feasibility of providing a canopy over the crane was completed
The study,showed that stich a canopy could be provided if it were made of l::.ghtwen.ght
material. Various designs for temperature indicating probes were studied for use in
determining internal cell wall temperatures. The difference in temperature between the
cell wall and the incoming air may contribute greatly to abnormal flow of ventilation
air and the resultant spread of contaminat.ion.

The addition of a second centrifuge in the head end of the Redox process may contribute
measurably to capacity increase as well as to minimize plant down-time dwring centrifuge
replacement. Three alternative methods for providing required space were studied. In
addition, investigation was continued to determine how a second oxidiz.er might also be
provided along with the second cmtrif&ge.

A study was initiated to provide a method for int ercycle steam str:tpping of solvent from
the TBP Flant RC column uranium stream for use after the conversion to series operation.
It appears feasible to perform this operation in existing equipment; however, this step
may be the bottleneck for the capacity of the building.

Extensive tests were carried out during the month on the Task III furnace valve for the
234=~5 Building RM Line. The packing gland and valve stem operation have been redesigned
and are now performing satisfactorily. Trouble is still being encountered in developing
a satisfactory seal between valve and the furnace top plate.

RDS=D-13 Mechanical Design Develoaent

The development of the prototype fuel element canning machine continued through the month
and five uranium slugs were successfully canned in the machine. Evaluation of the fuel
elements by the Technical Section indicated fair quality. Further difficulties appeared
at various points in the operation of the machine which prevented any sustained canning.
Analytical studies of materials, temperatures and times were made to provide quantitativ
data for evaluation of problems.

1205157 __ . DECLASSIFIED
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The development of a prototype in-line alpha monitor was continued during the month.
A vendor was selected after evaluating bids for fabrication of the prototype.
Requisitioning of parts for the installation was completed early in the month. The
control circuit and panel arrangement drawings are about 90% complete. Trials of a
prototype sample cup punch in the laboratory indicate modifications which will be
incorporated in the vendor-fabricated prototype. The Technical Section indicated an
active interest in the use of in-line equipment in the Redox Plant.

Design of a new column interface control is complete and all but two special order
components for fabrication have arrived. The prototype instrument will be constructed
in the laboratory and is scheduled to be completed by August 1, 1954.

An investigation of ultrasonic cleaning techniques as a method of decontaminating
perforated dummies in place of the existing chemical bath method was started. Preliminar

indications are that ultrasonic cleaning looks very promising as a means of decontami=-
nating perforated dummies.

RDS-D=14 Utilities and Services Design Development

Results of corrosion studies to improve and reduce costs for buried waste lines has
centered attention on a relatively new special coating called "Somastic™. Arrangements
have been completed to test this coating in actual Hanford service and installation of
a line will be made in July for conducting waste from the Hot Semiworks to the 241-C
Tank Farm.

A final report on the "300 Area Water Supply Study" was issued during the month. The
report is favorable to an indeperdent system to replace existing export water supply
from the Richland system. This could be done by a well field type development north
of the 300 Area and near the Columbia River.

The semi-annual survey was made of all anticipated changes in electrical energy require-
ments resulting from construction programs or approved design projects. The most signifi
¢ant changes were those in connection with K Plant startup and the shutdown and effects
of modification of the reactor areas in the CG-558 Project.

RDS=D-15 Engineering Standards and Materials Development

The following sta.ndar&s and fcvisions to standards were completed and issued:

HW=4959-S, "Standard Specification for Stud Welding"

HWS~5722-5, ™Standard Specification for Railroad Construction®™

E-5~15e "Railroad Gage Rodsm

E-5-15f "Rail Anchors"

E=5=32 "Wood Plank Rallroad Crossing®

D=6-162 3-Phase Primary Tangent - St. Ltg. 90° Turn

D~10-2 Single Phase Primary Tangent - Double Crossarm

D=4=15 Guard Arm Assembly

E-5-11 Standard Septic Tank, Rev. 1

E=5=17 Standard Security Chain Link Fence, Rev. 1

E=5~19 Standard Security Chain Link Gate, Rev. 1

HW=-4680-S, "Standard Specification for Chain Link Security Fence, Rev. 1"

D=8-102 One Telephone Cable Tangent, Rev. 1

D=8-103 Two Telephone Cables Tangent, Rev. 1

D-8-108 Telephone Cable Splice Assembly, Rev. 1
1205158
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Work on. standards and studies during the month is as follows:

- 99

b.

Ce

d.

Revisions are being prepared for HW=4798-5 and HW=4799=5, Standard
Concrete Specifications. This planned work is now 50% complete.

Revisions are being made to DG=100-M "Process and Service Piping®
and DG=101-M "Valves and Valve Equipment™ in accordance with DG=100-M.

Work is being done on developing a design guide for the "Welding of
Miscellaneous Metals and Alloys™ and is 60% complete.

Work on "HW-5766=5, Standard Specification for Radiographic Spot
Evaluation of Welded Joints™ is 65% camplete.

Study of compounds used on wood to resist fire continued inter-
mittantly during the month.

DESIGN FROJECTS

Statistlcs:

Design engineering effort by the Section on projects for the month of June was

expended in the following categories:
Man Months Expended € of Total
CA=-512-R 100=K Reactor 26.3 26.2
CA=512-W 100-K Water Flant 1.6 1.6
CA=-513 Purex Separations Facility 9.7 9.7
CA=51) 300 Area Expansion 9.1 9.1
CG=551 Expansion of Building 234-5 Facilities 0.8 0.8
CG=558 Reactor FPlant Modification 25.1 25.0
CG=578 Effluent Water Monitoring 1.6 1.6
Improvements, 100-B,D,F,DR & H

CG=585 (xidizer Off-Gas Treatment, Redox 1.0 1.0
CG=587 TBP Waste Scavenging 1.5 1.5
CG=588 Ammonia Scrubbers, Redox - 0.8 0.8
Major Projects = Other thin Above . ..._:- 15.0 15.0
Minor Projects and Design Orders - 7.3 7.3

100, 2% 100.0

# Equivalent man months expended reflects 0.9 man months of overtime.

CA=512-R - 100-K Area Facilities

Design activities on 100-K Reactor Facilities consisted mainly of the following items

in support of construction: bid review, drawing revisions, review of vendor drawings,

the preparation of construction as-builts, and design liaison with the field. Scope
approval was obtained to utilize a flat screen venturi insert in both the venturis and
the double orifice fittings on the K" Reactor instead of the standard core screen
design. The prototype of the CA=512-R charging machine successfully underwent operability

testing.

12051579
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Design was started June 14 on the 1706-KE Recirculation Facilities and is approximately
15% complete. A schedule of design drawings and material and equipment lists were
prepared during the month. The Design Criteria and sixteen scope drawings have been
issued for comment. Design scope is essentially complete.

CA-513 Purex Separations Facility

The design of revisions to.the condenser design for the Purex Tank Farm was cantinued
during the month. The first phase entails revising existing contract drawings as
required to eliminate the surface comdenser installation from the contract. Four new
drawings and a drawing schedule were issued for this phase and design is approximately
99% complete. Phase II includes material procurement for the contact condenser installa-
tion. One purchase specification was prepared and issued for comments. Phase IIT entail
the preparation of new construction drawings and specifications for the contact condenser
installation. A drawing schedule was isgued for this work and design is approximately
20% complete, an increase of 17% during the month.

A project proposal was started and completed, except for signatures, for the design amd
construction of the Purex nitric acid, vacuum fractionator facilities. Two engineering
firmms were contacted for purposes of preliminary exploration with regard to selection of
a suitable "design and fabrication firm". It is intended that the design and fabrication
of major equipment be awarded to a single vendor to minimize past problems of co-ordinati
‘design and fabrication and to benefit from past experience with similar equipment.

A report on the best means for burial of failed Purex equipment was completed. Three
scope design drawings were prepared and design is approximately 95% complete.

CA=51L = 300 Area Expansion

Additional work was received for the 300 Area Expansion Program. This work consisted of
modifications to the monorall system and design of a battery storage rack in the 303-K
Building, and design of ultrasonic bond test equipment which will partially replace the
frost test now in use. This additional work reduced the over-all design completion
percentage from approximately 96% to 92%. Design of the 313 Building structure and equi
ment is approximately 99% complete. Work remains on water autoclaving instrumentation,
the canning line transfer table design and the diversey drum hardling device. 4 total ¢
42 acceptance test procedures have been issued for approval, 16 issued for comment and
five remain to be written. _

The scope drawing on the conversion of the 3706 Building to office space is camplete.
Preliminary equipment layouts in the first aid and patrol areas of the building were
issued for comment. This design is approximately 10% complete.

CG=535 Redox Capacity Increase, Phase II

Final design of Redox Capacity Increase, Phase II, is 97% complete, an increase of 1%
during the month. One drawing was completed and approved during the month. Effort was
concentrated on the checking and revising of prints for the expansion installation which
is in progress.

CA=539 Redox 241-SX Tank Farm

Overall design for the 241-SX Tank Farm is approximately 99% complete.. All drawings re=
quired for manifold condenser installation have been completed.
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CG~ Activate Task I, Building 2

Scope of the Activatian of Task I, Building 234~5 was changed to incorporate the reactor
sparging system which replaces the previously designed agitator. Approximately 24 draw=-
ings require redrawing or revision at a cost of $3,000. Overall design work is 99%

complete.
CG=551 sion of Buildin Facilities

Design work on the expansion of Building 234-5 Facilities is 100% complete as of June 15,
1954, an increase of 0.5% during the month. Acceptance test procedures were completed,
approved amd transmitted to the Project Section for issue to the field. This completes
design activity except for design field liaison and mock-up and testing of RM Line
components,

CG=558 Reactor Plant Modification for Increased Production

Overall design on Reactor Flant Modification for Increased Production was advanced to
26.3% complete, an increase of 8% during the month. Detail design is 20% complete, an
advance of 8% during the month while scope design is 67% complete. These figures do not
reflect changes imposed by the directive as noted below.

Authorization of Project CG=558 totaling $26,800,000 was received from the AEC. The
directive included authorization to provide design for maximum process water flow at F
and H Reactors instead of intermediate flews. A revised project proposal incorporating
the changes imposed by the directive, as well as establishing new cost estimates and
schedules, is being prepared.

The Design Criteria for the 100-B Area was design approved. The drawing schedule is
being revised to include work as specified for the 100-F and 100-H Areas to agree with
the scope as outlined in the directive. Thirty-five drawings and four specifications
have been issued for a.pprovd. and 135 drawings and seven specifications have been issued
for comments.

Design for the 181 Bulldings, the 183 Buildings, the 190 Buildings, the 105 Buildings,
the effluent systems ami electrical substatim was continued for the 100-B, D, and DR
Areas. Investigation is being made of the feasibility of utilizing present 20 inch
valves and checks instead of installing new 24 inch valves in the 181-D Building. This
might effect a canstruction cost savings of approximately $35,000.

CG=578 Effluent Water Monitor Improvements, 100-B,D,DR, F.and H Areas

Degign of the Effluent Water Mom.toring Improvements, 100-B, D, DR, F and H Areas was
advanced 6% during the month to 14% complete. Purchase requis:Lt:.ons for the turret
drive mechanisms, the turrets, the gamma ray spectrometers and the recocrders were issued
during the month. Six drawings were approved, four drawings are issued for formal
comment and four drawings are in the check print stage.

CG=585 Qxidizer Off=Gas Treatment, Redox

Design of oxidizer off-gas treatment equipment is 77% complete, an advance of 2% during
the month. One drawing was completed and approved during the month making a total of 15
out of 25 drawings which have been approved.
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CG=587 TBP Waste Scavenging -

The preparation of the.project proposal for the TBP Waste Scavenging was campleted,
approved and transmitted to the HOO=-AEC. Design work was started early in June and
approximately 12 drawings will be required. Four drawings were issued for comment
and three were ready for comment by the end of the month. Overall design work is 45%
complete.

CG=588 Ammonia Scrubbers, Redox

Design for the Redox ammonia scrubbers is 15% complete. Approximately 20 drawings will
be required, of which three drawings were ready for comment by the end of the month.

D.0. 100 = Bedox Back-Cycle (CG=187=D=II

Design on the Redox Back=Cycle was advanced 104 during the month to 68% complete. One
drawing was completed for approval during the month.

D.0. 100689 - High Speed Electric Transcriber (CG-

A second set of approval prints were received from the Fischer and Porter Company.
After inspection and approval, the prints were returned with a letter of recommendation.

D.0. 100718 - Installation of Foxboro Dewcells in Gas

Design was continued ard one drawing was issued for comment. Purchase requisitions are
being written and an arrangement drawing was started.

D.O. 100724 = Modifications to the 31. Building for Fuel Development (CG-563)

The electrical portion of the Modification to the 314 Building was advanced to 90%
complete. | '

D.0. 100750 = Project Proposal - Modification 100-C Reactor Plant

The project proposal for modification of the 100-C Reactor Plant did not meet with the
approval of the Manufacturing Department as written. Discussions and ré-examination of
the justification were started.

DoOo OO 2 - l am 1 6 let am 3 mt BM et

A new data sheet on Reactor Safeguard was prepared and discussions were held with the
Financial Department regarding the AEC submission of the budgst.

D.C. 100 - Modification of the 189~D Process Tubé Mock=U

Design of the modification of the 189=D Process Tube Mock-Up was advanced 10% during the
month to 50% coamplete. Late in the menth, informatien from a vendor regarding performance
tests on their pumps upset the anticipated heat balance for the test loop ard required
radical changes in the design and layout of the loop together with procurement of entirely
different equipment.
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D.0. 100755 - Hot Semiworks Purex Self Cenc eﬂﬂraﬁg Waste Storage Prototype SCA—EI;}-DZ

Design work \6n a self=concentrator tank and associated piping and accessories for the
Hot Semiworks is 100% complete, an advance of 20% during the month. The twenty-three
drawings required- for this project have been approved ami issued.

D.0. 100756 = Fuel Element Pilot Plant Hoods

Design of equipment exhaust hoods for the fuel elememnt pilot plant was advanced 4O%
during the month to 60% complete. Two drawings were issued for comment and four drawings
were ready for checking.

D.0, 100757 = "As-Buili™ Area Maps

Drafting is dcntinuing on the revision of Hanford project maps to bring them up to date
and is approximately 30% complete, an advance of 10% during the month. Of the 31 electri-
cal drawings which have been started, 17 have been approved; work on 115 civil maps has
started.

D.0. 100778 = sical Constants Test Reactor=Graphite Camponent Desi Ca~566

Detail design of the graphite components for the Prototype Physical Cmstants Test Reacto:
is 100% complete, an advance of 5% during the month. Remaining work consists of design
liaison during graphite machining and initial stacking phases.

D.0. 100781 - Scope Design for Replacement of UO3 Nitric Acid Fractionator

A recommerdation report is in the rough draft stage concerning a proposed method of using
absorption in the U03 Flant instead of the acid fractionator. The proposed absorption
method eliminates the need of a new vacuum fractionator, barometric condenser, auxiliary
tankage and piping, and should afford substantial savings in operating and maintenance
costs.

D.0. 100791 = Modification to 115-B Building for C Area Gas Su CA=431-B)

Design of the modifications to the 115-B Building to provide adequate flows to the 100-C
Area is 100% complete, an advance of 25% during the month. A total of five new drawings
were made and seven drawings were revised.

D.0. 100825 - Silica Gel Taile-End Treatment - Redox Phase II (CG=5 35) .

Design on the Redox Silica Gel Tail-End Treatment Facility was advanced 15% during the
month to 25% complete. Of the 22 drawings required, ten have been issued for comment
and five others are in drafting.

D.0. 100834 = Particle Problem - Animal FExposure Equipment SCG—QZZ)

Design on the alterations to the 1705-F Building was advanced 5% during the month to
80% complete. All drawings have been issued for comment.

D.0. 100843 - Central Mask Washing Station

The pi'o:ject proposal has been written and 1s awaiting approval of the Manufacturing. Depart
ment. Indications are that deletion of the 100=300 Areas from the scope may be desired.
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D.0. 100846 = General rovements to Laboratory Area Buildings (C 6)

Design of the gemeral improvements to the Laboratory Area Buildings was advanced 3%
during the month to 95% complete.

D.0. 100850 = Fire Detection and Annunciation Facllities, 234-5 Building

A project proposal for fire detection and énnunciation facilities for the 234=5 Building
was submitted to the HOO=AEC for their review and authorization.

D.0. 100851 = Metal lLoaders - Reactor Charge Elevators

The project proposal for a metal loading facility for the charge elevators in the 100-B,
D, F, DR and H was sent out for approval. The Manufacturing Department has delayed
approval pending study of the effects of charge-discharge operation. 4s a result,
examination of the justification was re-opened by the Manufacturing Department.

D.0. 100860 - Structural Check on Floor - 325 Building
Structural analysis of the floor of the 325 Building is approximately 85% complete.

D.0. 100879 « Ammomia Scrubber, Redox

" A project proposal for the Redox Ammonia Scrubber was completed and transmitted to the
HOO=AEC.

D.0. 100884 = Third Charging Machine

A pioject proposal was pfepared for the installation of a third charging machine and a
draft was sent to the Manufacturing Department. Further work was stopped pending
cooments and charge=discharge considerations.

D.0. 10082 - Redox Production.PFacilities SCA—M-D-III 2

Design of an additional crib for the Redox production facilities was advanced to 97%
complete during the month. Five drawings have been approved and remaining work consists
of writing two purchase orders. >

D.0. 100888 - Mobile Envirommental Monitoring Laboratory

Comments were received on a preliminary drawing for a mobile laboratory for envirormental
monitoringe.

D.0. 100889 = Records Storage Facility - 2101 Building

Work was started on a project proposal for a records storage facility in the 2101 Building
A review was made of the requirements of the Uniform Building Code for records storage..

Do Oo 100 - Redox Vi Room

Design was started on a Redox viewing rooam for viewing canyon operations and the work is
approximately 80% camplete.
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D.0. 100908 -~ Slug Dimensioner and Fracture Displacement Indicator

Preliminary design studies were started for a slug' dimensioner and fracture displacement
indicator and the work is approximately 90% complete.

D.0. 100925 - Rggctivaﬁ.on of Facilities = CG=550

Design was started on the conversion of drawings to the as-built status and 35 out of 85
drawings are camplete. . :

D.0. 100930 .- Graphite Hot Shop and Storage Facility - 3730 Building

Design was started at the end of the month on the modification and enlargement of Building
3730 as a hot shop for experimental work on graphite. Detail design is scheduled to start
July 1, 1954 and be campleted about October 1, 1954.

DESIGN SECTION WGRK COMPLETED DURING JUNE

D.0. 100570 = Revise Area Map 200-W

D.0. 100735 = Laboratory Supply .Space

D.0. 100742 = Electro=Mechanical Counter System

D.0. 100799 = Coal Trestle Analysis = 1100 Area

D.0. 100803 = Redox Replacement Jet Drawings

D.0. 100806 = 277 S and U Shop Ventilation

D.0. 100824 - Revised Drawings for Agitators

D.0. 100859 = As-Built Drawings 105-B,D,F, DR and H

D.0. 100866 - Hanford Slave Manipulator

D.0. 100885 - Instrumentation for K-Tube, Washout Tests
D.0. 100886 - Design Assistance = Fuel Element Development
D.0. 100903 « Technical Manual Sketches

D.0. 100904 = Drop Leg Jumpers, Cell 12, 221-T Bldg.

D.0. 100906 = Seven Jumpers, Sectiom 10, 221-T Bldg.

D.0. 100907 = Diversion Box Jumper

D.0. 100910 = Jumpers OOl WR to 003 WR and 241 VX Diversion Box
D.0. 100911 - Jumper L=-18 to L=20 in 155-TX Diversion Box
D0:m100912 - g Tube Sampler - 271-U Bldg., 00-W

D.0. 100913 - Sewage Pump at 141~F Bldg.

“De0. 100915 = MAs=-Builts®" for Groves Valves, 105 Bldg.
D.0. 100917 « loading and” Unloading Head - 231 Type

D.0. 100918 = Flexible Bellows Spool :

D.0. 100919 - 4" Air Jet Exhauster, 200 Area

D.C. 100920 = H=4 Pot Covers, 202-5S Bldg.

D.0. 100945 = Redox Stack Cleaning

~ INVENTIONS

A1l persons in the Design Section 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 pericd
covered by this report. 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.
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" MONTHLY NARRATIVE REPORT - JUNE 195k

EW-32317

PROJECT SECTION

I. SUMMARY

A, ORGANIZATION AND PERSONNEL

Effective June 28, 1954, C. F. Quackenbush was assigned as Acting Head, Water
Plant Unit, to replace D. J. Quigley wvho was transferred to G.E. Realty
Corporation. Following is a summary of personnel changes in Project Sectionm
during the month:

May 31, 1054 June 30, 1954 Net Change

Employees on Payroll k37 428
Tech. Grad. - Rotationsl 11 13 f2

The end-of-month status involved these chaigea:

Project Section Persomnel Tech. Grad. = Rotational

Payroll Additions
Payroll Removals
Transfers into Sectiom
Transfers from Section
Transfers within Section

ab oo
n

il

B. SCOPE OF ACTIVITIES:

At the end ofr'bhe non"!;—h, construction completion status of major projects was as
follows: '
Scheduled Actual

Project No. - Pitle-=d Completion Completion
co-ko6 Recuplex 51% 50%
CA-512 100-K Area Facilities .
XW - Water Plant 100 ad
Reactor & Bldg. 100 87
KE - Water Plant 93 T7.8
-Reactor & Bldg. T0 .7
GCeneral Facilities 92 85.5
CA-513 Purex Facility, Part "A" sh 48,6
| Part "D" 53 60
CA=-51k 300 Area Expansion 50 Lo
CG=535 Redox Capacity Increase, Phase II T0 6k
CA-539 Redox 241-SX Tank Farm 99 99.5
CA-546 Fuel Element Pilot Plant 25 13 :
CG-5T3 Hanford 3X Program = 300 Ares 89 93 \%Q

. o)
1205151 | gﬁo\}%



- DECLASSIFIED
A

HW-32317
C. CRAFT LABOR

The charge of unfair labor practice filed by Cisco Comstruction Compeny against
the Pasco Building Trades Council was heard on June 11 by the National Labor
Relations Board. Cisco has been allowed to resume work in 200-West and 100-K
Areas; however, the work to be performed in 100-K by its non-union electrical
subcontractor has been deleted from the contract.

On June 24, 25, and 26 an arbitrator heard the question of retroactive isolation
pay for comstruction bus drivers. No decision has been announced.

Jurisdictional disputes delayed comstruction as follows: instrument pipefitiers
and electricians have disputed installation of panel boards in 202-A Building, and
the panels have been locked up; pipefitters and millwrights have disputed instal-
lation of horizontal rod hose reels in 105-KW.

Pipefitters have refused to install piping for the vertical rod exhaust cylinders.
They contended that A.E,C. had agreed to on-site fabrication of all piping under
two inches. The labor relations manager for the comnstruction contractor has gone
to Portland, Oregon, to confer on the problem.

D. SAFETY AND SECURITY

There were nine regular meetings of safety, security and health topics which were
attended by about 310 personnel. Four regular Monday "tool box" meetings were
conducted in the field. Seven Special Hazards meetings were held, and Special
Hazards Disclosure and Orientation was given to 98 service contractor employees
before assignment to SWP work. On June 25, 1954, Minor Comstruction service
forces completed 1,000,000 man~hours over a 14-month period without major injury.

E. HIGHLIGHTS

Minor Projects Sub-Section B

Work was done on 4O project items, two informal requests, and miscellaneous work
orders, representing total authorized funds of $39,799,168. The Sub-Section
completed assigned work on the following: CA-192, Remodeling 108-F Building for
Biology laboratory; CG-511, Completion of Minor Construction Fabricating Shops;
CG=550, Reactivation of Facilities; and CG-564, Additional Ball 3X Equipment -
105-C Building. Nine project proposals were approved by General Electric Company.
Five authorizations were granted by A.E.C. The Sub-Section accepted initial
assignment of work on three projects, one informal request, and two engineering
requests. Important projects now in progress include Recuplex Installation, 300
Area Production Facitilies, Fuel Element Pilot Plant, Hot Semiworks Conversionm,
Hanford 3X Program - 300 Area, and Reactor Plant Mcdification for Tnnreased
Productiom.

Prg;gpt Auxiliaries Sub=Section

Inspection was completed on 79 orders$ 153 new orders which will require inspection
were received. At the end of the month there were 1279 current orders for items

2054158 , S
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which require imspection. Studies of new castings for 100-K Area process water
pumps were continued:. Reproduction output was 5313005 square feet for the 2h
working days of the period. Estimating completed 22 estimates, including those
for 12 project proposals. Field Surveys completed surveys for the new settlement
basin in North Richland, and other work orders foi tests.

Reactor Projects Sub-Section

Remaining graphite was prepared for storage; and all rejected material, about

250 tons, was returned to National Carbon Company. At 105-KW Reactor, vertical
safety rods were installed, and about 75% of the VSR cylinders were set. Hori-
zontel control rods are being set and aligned. Front face crossheaders are being
tested hydrostatically. Three primary pumps at 190-KW have been completed with new
bowls. None of the secondary pumps have been satisfactory.

Boiler #1 in 165-KW was fired and is being run om a preliminary basis. Other
installations at 165-KW were continued. Five pumps and three ball valves at
181-KW were in operating comditiom. At 105-KE Reactor, the prellminary air test
was begun on June 22. "Vanstoning" of process tubes was about T70% complete, and
is awaiting completion of unit air test. The Tirst rear face riser was set at
105-KE, and outlet crossheaders are being shipped to 105-KE Building. In 100-KE
Water Plant, progress consisted of setting secondary pump drives, boilers,
turbines, and switchgear. Construction was: estimated as about three months behind
the 100-KW Wa';er Plant.

Separations Projects Sub-Section

Concrete block work at the east end of 202-A Building was finished, thus completing
enclosure of the Canyon Section. Overall completion of concrete for 202-A was
97%, and the built-up roofing was essentially completed. In the cell walls,
installation of kickplates advanced to 75% complete (520 to date). Welding in
the Hot Pipe Trench was 32% complete. Process equipment installation included
vessels TK-101, 103, 305, 310, F-32, and two vacuum pumps. Installation of
heating and ventilating equipment in 202-A was k0% camplete,and power take-off
rails for the remote crane were started. At 291-A Fan House, three blowers were
set, and the concrete air tunnel was completed. Fabrication of the stainless
steel liner for 291-A Stack was started by the vendor in Tacoma. At 211-A Tank
Farm, structural concrete was completed, and steel erection was completed for
Tanks 20, 21, kO, and 41, '

F. MONTHLY REPORT OF INVENTIONS AND DISCOVERIES.

All persons in the Project Section engeged in work that might reasonably be
expected to result in inventions or discoveries advise that, to the best of
their knowledge, no inventions or discoveries were made in thecourse of their
work during the period covered by this report, except as listed below. Such
persons further advise thatnotebooks and records, if any, kept in the course
of their work, have been examined for possible inventions and discoveries.

NONE

7 [;hj.;.xeI 30 (; 195k S\F\ED ;43’. S.I. McMahon,- Manager - Projects
DE Expray
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IT. STATISTICAL AND GENERAL

A, SIGNIFICANT ASSIGNMERNTS

1. Initial Reporting
CG-587 - TBP Waste Scavenging

.Scoping and preliminary design have been compléted. Material requisitions are
being prepared.

CG-588 - Ammonia Scrubbers, Redox

Scoping and preliminary design have been completed. Revision No. 1 of the project
proposal was transmitted to the A.E.C. on June 8, 195h4.

CG-589 - Dejacketing and Ultrasomic Equipment - 105-C Building

Scoping has been completed. General Electric Company has been asked by the
Atomic Energy Commission to advise as to the overall planning on this project
before construction funds are authorized,

IR-178 - 440-Volt Substation - 189-D Building

Three transformers have been located on the plant, and the transformer pad has
been installed. Procurement of material required for the inside electrical work
has been started by Plant Forces,

ER A-2750 =~ Redox Stack Cleaning

This work is being performed on a "Work Order" basis.,thshing was started on
June 29, but was stopped because of contamination of air in the 202-S Building.
Plans have been made for resuming the operation in early July, 195h4.

ER A-6021 - Study of Future Graphite Fabrication Facilities

A study was completed and a report prepared indicating the suitability of area
machine shops to handle graphite machining on a small scale. It was informally
recommended that present graphite machining be completed in 2101 Building, and
that the small amount of predicted graphite machining should be done in 300 Area.

2. Fipal Reporting

CA-192 - Remodeling Building 108-F for Biology Laboratory

This project has been completed with the exceptiom of shielding in the X-ray room
which must await procurement of shielding material. The Physical Completion Notice

was issued on June 2k, 1954,
DECLASSIFIED
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CG=-511 - Completion -of Minor Construction Fabricating Shops

The Physical Completion Notice was issued on June 28, 1954,

CG=-550 =~ Reactivation of Facilities

This project was completed during late June, 1954. Information for the Physical
Completion Notice is being mssembled.

.CG-564 - Installation of Additional Ball 3X Equipment - 105-C Building.

This work is beiﬁg closed out with minor exceptions as of July 1, 1954, Information
for the Physical Completion Notice is being assembled.

3. Current Projects

3

CA-431-C - Metal Examination Facility - 105-C

Completion status remained at design 100%, comstruction 23%. General Engineering
Laboratory has shipped the slug weigher, thus completing their work. Work was
started on installation of the transfer rack and bucket dumper in the 105-C Storage
Basin. '

CG-496 - Recuplex Installation - 234-5 Building

Design had been completed previously; conmstruction progressed 104 to a total of
50%. Work by the lump sum contractor was completed except for final grading and
installation of vent filters. The monitoring wells are to be installed adjacent
to the crib by the U, S, Geological Survey.

Nearly all vessels and most of the process valves for imstallation within 234-5
Building have been received. Installation is proceeding rapidly. :

CA=-512 « 100~K Resctor Facilities

100-KW and 100-KE Water Plants

Overall deaign of water plants remained at 95.8% complete. Construction progress
wvas as follows: XW progressed 2.8% to a total of 94%; KE progressed 11.6% to a
total of 77.8%; general facilities progressed 3.7% to a total of 85.9%. Cumulative
totals of concrete placed to date were: KW water area 79,920 cubic yards; KE
wvater area 76,288 cubic yards; general facilities 14,324 cubic yards.

At 181-KW River Pump House, five pumps and three ball valves are in operating
condition. The sixth pump motor, for Pump No. 5, is awaiting new bearings. At
165-KW Building, Boiler No. 1 is being operated on & preliminary basis, and
Turbine Generator No. 1 has been run in preparation for preliminary tests. Work
on Boilers No. 2 and 3 consisted of piping, insulation, instrumentation, and
electrical services. Testing of switchgear, motor control centers, and other
electrical equipment was in progress.
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At 190-KW Building, primary pumps <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>