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MONTHLY REPORT .,.;?’,,,
HANFORD ATOMIC PRODUCTS OPERATION % e ) s,

OCTOBER 195L %;;;3‘(
GENERAL SUMMARY &

The net production of acceptable slugs was L15 tons which established a new preduction
record. The high monthly production, which was 111 percent of the official forecast,
resulted from improved yields and efficiency and the reduction of inprocess canned
inventory.

PRODUCTION OPERATIONS

The total monthly input plutonium production was 109 percent of the forecast. The
higher-than~-forecasted plutonium production was due to the postponement of a one week
outage at C reactor for rear pigtail replacement and slightly higher-than-forecast
operated efficiencies.

The rupture of slugs during the month was numerically the most severs in Hanford
history. A total of 23 eight-inch uranium ruptures in 17 tubes occurred at H, five
"J" metal ruptures at DR, and c¢ne eight-inch production test slug at D Reactor. Slug
ruptures at H Pile occurred in seventeen tubes in an area 10 rows high and 11 rows
wide. A localized hot spot of short duration during & rapid startup possibly caused
the high incidence of ruptures.

The Redox monthly production from high concentration material was 123 percent of the
forecast, while the T plant production from low concentration material was 108 percent.

ENGINEERING TECHNOLOGY

Two tubes of cored uranium slugs under test at C Pile have now reached 375-L0OO MWD/T.
Plans are under way to charge four tubes of extruded cored slugs at C Pile.

Scavenging of the Waste Metal Recovery Plant aqueous waste stream with nickel
ferrocyanide, inaugurated last month, has allowed the routine cribbing of over 25,000
gallons of waste volume for each ton of new uranium processed. A flowsheet has been
prepared for treatment of wastes stored previous to the gstart of scavenging.

The fission product activity retention in used TBP Process solvent appears to be
caused by reaction products of the diluent rather than by degradation products of
tributyl phosphate as has been previously supposed. The implications in regard to
specifications for hydrocarbon diluent and possible advantages of a carbon
tetrachloride diluent are significant.

PERSONNEL AND SERVICES

An Operations Research Study was established by the General Manager effective
Oetober 15, 195L, to continue until December 31, 1955. Initial emphasis has been
placed on obtaining a mathematical model of Hanford production operations which
adequately represents the true physical conditions and can be used for production
forecasting, planning and scheduling. By means of the mathematical model, the
computation of many plans based on various assumptions can be obtained readily, and
each plan obtained will be optirmum within the rsstrictions imposed.
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GENERAL SUMMARY é

The net production of acceptable slugs was 415 tons which established a new producticn
records The high menthly production; which was 1lll percent of the official forecast,
resulted from improved yields and efficiency and the reduction of inprocess canned
inventery.
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PRODUCTION OPERATIONS

The total monthly input plutonium production was 109 percent of the forecast. The
higher-than~-forecasted plutonium production was due tc the postponement of a one week
outage at C reactor for rear pigtail replacement and slightly higher-than-forecast
operated efficiencies.

The rupture of slugs during the month was numerically the most severe in Hanford
history. A tctal of 23 eight~inch uranium ruptures in 17 tubes occurred at H, five
nJ" metal ruptures at DR, and one eight-inch production test slug at D Reactor. Slug
ruptures at H Pile occurred in seventeen tubes in an area 10 rows high and 1l rows
wide. A localized hot spot of short duration during a rapid startup possibly caused
the high incidence of ruptures.

The Redox monthly preduction freom high concentration material was 123 percent of the
forecast, while the T plant production from low concentration material was 108 percent.

ENGINEERING TECHNCLOGY

Two tubes of cored uranium slugs under test at C Pile have now reached 375-L00 MWD/T.
Plans are under way to charge four tubes of extruded cored slugs at C Pile.

Scavenging of the Waste Metal Recovery Plant aqueous waste stream with nickel
ferrocyanide, inaugurated last month, has allowed the routine cribbing of over 25,000
gallons of waste volume for each ton of new uranium processed. A flowsheet has been
prepared for treatment of wastes stored previous to the start of scavenging.

The fission product activity retention in used TBP Process solvent appears to be
caused by reaction products of the diluent rather than by degradation products of
tributyl phosphate as has been previously supposed. The implications in regard to
gpecifications for hydrocarbon diluent and possible advantages of a carbon
tetrachloride diluent are significant.

PERSONNEL AND SERVICES

An Operations Research Study was established by the General Manager effective
October 15, 1954, to continue until December 31, 1955. Initial emphasis has been
placed on obtaining a mathematical model of Hanford production operations which
adequately represents the true physical conditions and can be used for production
forecasting, planning and scheduling. By means of the mathematical model, the
computation of many plans based on various assumptions can be obtained readily, and
each plan obtained will be optimum within the restrictions imposed.
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MONTHLY REPCRT -
HANFORD ATOMIC FRODUCTS OPERATION ,% LTy,

OCTOBER 1954 Q*’}}%

GENERAL SUMMARY

PRODUCTION OPERATIONS

The net production of acceptable slugs was L1S tons which established a new production
record. The high monthly production, which was 11l percent of the official forecast,
resulted from improved yields and efficiency and the reduction of inprocegs canned
inventory.

The total monthly input plutonium production was 109 percent of the forecast. The
higher-than-forecasted plutonium production was due to the postponement of a one week
outage at C reactor for rear pigtail replacement and slightly higher-than-forecast
operated efficiencies.

The rupture of slugs during the month was numerically the most severe in Hanford
history. A total of 23 eight=-inch uranium ruptures in 17 tubes occurred at H, five
"J" metal ruptures at DR, and one eight-inch production test slug at D Reactor. Slug
ruptures at H Pile occurred in seventeen tubes in an area 10 rows high and 1l rows
wide. A localized hot spot of short duration during a rapid startup possibly caused
the high incidence of ruptures.

The Redox monthly production from high concentration material was 123 percent of the
forecast, while the T plant production from low concentration material was 108 percent.

ENGINRERING TECHNOLOGY

Two tubes of cored uranium slugs under test at C Pile have now reached 375-L00 MWD/T.
Plans are under way to charge four tubes of extruded cored slugs at C Pile.

Scavenging of the Waste Metal Recovery Plant aqueocus waste stream with nickel
ferrocyanide, inaugurated last month, has allowed the routine cribbing of over 25,000
gallons of waste volume for each ton of new uranium processed. A flowsheet has been
prepared for treatment of wastes stored previous to the start of scavenging.

The fission product activity retention in used TBP Process solvent appears to be
caused by reaction products of the diluent rather than by degradation products of
tributyl phosphate as has been previously supposed. The implications in regard to
specifications for hydrocarbon diluent and possible advantages of a carbon
tetrachloride diluent are significant.

PERSONNEL AND SERVICES

An Operations Research Study was established by the General Manager effective
October 15, 1954, to continue until December 31, 1955, Initial emphasis has been
rlaced on obtaining a mathematical model of Hanford production operations which
adequately represents the true physical conditions and can be used for production
forecasting, planning and scheduling. By means of the mathematical model, the
computation of many plans based on various assumpticns can be obtained readily, and
each plan obtained will be optimum within the rﬁstrictions imposed.
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QII’ HANFORD ATCMIC PRODUCTS OPERATION

EMPLOYEES
OCTOBER 31, 1954
EXEMPT TOTAL
10-31-54 9~30-%54-a) M_ié 9..29..5.4..&) 10=31=54 9=30-54-8)
Counge] 3 3 2 5 5
Operations Research Study é 6 1 1 7 7
Spegial Study 4 3 2 2 6 5
& .
General 8 6 1 1 9 7
Salary & Wage Adm, 11 10 12 11 23 21
Personnel Practices 14 13 37 37 51 50
Education & Training 7 7 47 50 54 57
Enp, Comm. & Pub, Rel, 9 8 38 42 47 50
Union Relations 5 5 2 2 7 7
Aux, Oper, & Plant Prot, 121 124 812 803 933 927
Community 129 131 283 283 412 414
Health & Sarety 55 56 202 202 257 258
Advance Engineering 10 10 1l -1 11 11
Technical 413 A1) 241 2,1 654 652
Design 179 176 123 1e1 302 297
Project 249 254 155 159 404 413
25 25 er 85 112 © 110
15 15 6 6 21 21
284 282 1 251 1 217 1 535 1 499
Separations 282 287 1338 1326 1620 1613
Metal Preparation 102 99 510 501 612 600
Transportation 42 42 448 449 490 491
Purchasing & Stores 55 56 225 228 280 284
Electrical Utility 16 16 74 73 90 89
Flnancial Devartment .

General _ 6 6 6 6 12 12
Costs & Budgets 27 27 97 97 124 124
Gen, & Personnel Ace, 17 17 122 122 139 139
Property Accoumiing 16 15 43 42 59 58
Audits & Progedures 22 22 4 A 26 26
S. F. Accountability () 6 20 21 26 27
Procedurea & Couputing 26 25 54 55 _8 80

Rad 3l Sclences Department g
Records & Standards 25 25 147 140 172 165
Biophysics 56 56 68 63 124 119
Biology 34 34 35 38 €9 72
Engineering 6 6 1 1 7 7
Adm, & Communications 4 4 5 4 —._9 8
Grand Total 2 289 2280 6 500 6 436 g789 8 725

(a= Recast to reflsct dissolution of the Plant Auxiliary Operations Department
effective 10-15-54,

c-1
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'MANUFACTURING DEPARTMENT

OCTOBER 195k

METAL PREPARATION SECTION

The net production of acceptable slugs was L15 tons which established a new
production record. The high monthly production, which was 1ll percent of the
official forecast, resulted from improved ylelds and efficiency and the reduction
of inprocess canned inventory. A canning yield of 83 percent was realized which
was 7 percent above that of the previous month. The yield improvement was
principally due to an outgassing process developed to release hydrogen from the
surface of the slug and thus reduce porosity difficulties experienced in September,
Continued emphasis on careful handling of slugs at the facing operation contributed
to an improvement in the marred surface reject category.

During the month there was one autoclave failure of an eight inch normal uranium
slug caused by penetraticn resulting from a defective can.

Eight new autoclaves were placed in service in 313 Building during t he month.
The improvement in bare slug surface quality continued during the month. The
bare slug reject rate dropped to 3.4% for October as compared to four percent
in Septembef.

REACTOR SECTION

The total monthly input plutonium production was 109 percent of the forecast.
The higher-than-forecasted plutordum production was due tc the postponement of
a one week outage at C Reactor for rear pigtall replacement and slightly higher-
than-forecast operated efficiencles.

The reactor time operated efficiency was 82 percent for the month as compared to
91.6 percent for September. The lower efficlency was due to an abnormally high
amount of acheduled outage time, a high number of slug failures, und extensive
process tube leak testing outage time.

The maximum established reactor power levels were increascd a total of 90 MW,
75 at F Reactor and 15 at the B Reactor. The gain was due primarily to an
increase in permissible outlet water temperature limit.

The present reactor goal concentration is the base plus 125 MWD/ton except at

D Reactor where a pilot concentration program of base goal plus 225 MWD/ton is
in progress, and at C where the low concentration program of one third base goal

ig in effect.

'
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REACTOR SECTION (Contimued) 0
The rupture of slugs during the month was numerically the most severe in Hanford
history. A total of 23 eight-inch uranium ruptures im 17 tubes occcurred at H,

five "J" metal ruptures at IR, and one eight-inch production test slug at D Reactor.
The total reactor outage time required for removals of ruptures during the month

was 258.4 hours.

The plutonium output production was 1l percent above forecast, primarily as a
result of above forecast input production during t.:e pest several menths and

the program of incremental increases in goal concentrations, The tonnages of

low and other concentration materials discharged were 268 and 97 tons respectively,
representing 97 and 127 percent of forecast.

The high incidence of ruptures at H Reactor, all occurring in 17 tubes within a
block of approximately 100 tubes immediately above the near side center of the
reactor, has been attributed to high temperatures and frequent wide-range heat
cycling, based upon a tendency of the loading pattern in this location to over-
heat during start-ups, and on evidence that on one occasion during a start-up,
tube temperatures in this block were above process limits for one or two minutes,
To minimize the opportunity for further ruptures in this zone from this cause,
approximately 40 tubes were discharged. In addition, the loading pattern in this
region is being studied with the objective of eliminating the causes for this

0 condition,

During October, 23 raactor scrams occurred, Of these, 16 at C, DR, F, and H
Reactors were caused by normal Panellit system variables. One scram at D Reactor
resulted from an electrical failure in the circult supplying the Ball 3X - No. 2
safety circuit intertie when the horizontal rod gate circuit was grounded by

causes unknown. One scram at DR Reactor occurred during a start-up as the result
of a high level Beckman trip, which also caused a scram at D Reactor through the
inter-tie circuit. Two Beckman scrams occurred at F Reactor, the first as the
result of an unintentional by-passing of three Beclmans and the other as the result
of suspected induced transient pulses in the present wiring. One scram at IR
Reactor resulted when an 5il line on the No. 2 horizontal rod shim pump broke.

One scram at H Reactor resulted from a momentary unexplained low flow on Production
Test recirculation tubs 0961=H. Total outage time resulting from these scrams was
37.0 hours.

Process tube leak testing was done at B, C, DR, and H Reactors. At B Reactor,
approximately 100 tubes were tested prior to locating a leaking Van Stone flange.
At C Reactor, approximately 750 tubes and all horizontal rods were tested. One
minor nozzle leak was found, and nozzles on approximately 530 tubes were tightened.
When water collection rates at C continued to increase, approximately 560 addi-
tional tubes were tested during a scheduled outage with one leaking tube being
found and replaced. At DR Reactor, approximately 700 rear tube nozzles were
tightened. At H Reactor, a September leak testing outage continued into October.
-~ A total of 8364 tubes were tzsted and nozzles on 1150 tubes were tightened without
finding a leak. When collection rates continued high, 151 additional tubes were
o tested with no leaks found, At month end, all collection r~tes are normal. Leak
testing programs involved approximately 125 hours of outage time during October.
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REACTOR SECTION (Continued)

Horizontal rod performance in October was less satisfactory than in recent months,
At DR Reactor, rod thimbles 2, 5, T, and 8§ were found to be leaking. At F Reactor,
rod' 4 was found to be binding due to track buckling, with thimble rupture suspected.
At B Reactor, rod A was found t0 be leaking and was replaced. At H Reactor, rods

9 and 14k and their thimbles were found to leak. Rod repairs included rod and
thimble 7 replacement at D Reactor, and thimble A replacement at B Reactor. In
addition, at C Reactor rods 3 and 4 were cleaned internally using a 10 per cent
chromic acid solution with resulting gains in rod exit water pressure of approxi-
mately five pounds.

The tritium and U-233 production programs continued throughout the month with input
productions of 103 and 10l.5 per cent of forecast respectively.

The shipment of J slugs continued at the scheduled rate during October.
SEPARATIONS SECTION

The Redox monthly production from high concentration material was 123 per cent of
the forecast, while the T plant production from low concentration material was
108 per cent.

A production rate of approximately 6 tons per day was maintained in the Redox plant
for the first five days of the month. On October 5, the plant was shut down to com-
Plete the second ruthenium scrubber (J-2) jet out instellation and to replace the
D-13 waste receiver tank., Operations were resumed on October 9 and a ‘T-ton per day
rate was waintained wntil October 21 when a shutdown was effected to replace the

waste neutralizer and centrifuge feed tank agitators which had failed. Operations
were resumed on October 24 and a T-ton per day rate was held the remeinder of the
month. Delays in the startups of both shutdowns were experienced due to difficultias
with the 60-ton crane. Processing troubles at head end and a drop-off in the first
extraction cycle feed pump capaclty prevented the plant from achieving the 8-ton rate.
The facllity total downtime for the month was 193 hours. REfforts continued throughout
the month to improve the decontamination factor of the final uranium product. Howaver,
only 20 per cent of the entire wonth's uranium production was within specifications.

Although minor mechanical and operating dAifficulties were experienced during the month,
T Plant production forecasts were exceeded and three new records were established on
total metal dissolved, total runs shipped, and total runs started.

On a test basis the first cycle waste was belng scavenged at month end.

The TBP facility production was 121 per cent of the official forecast. The production
for the month was forecast low due to the expectancy of preliminary work on series
conversion and insufficient tank farm inventory of aged material. The lines operated
only 48 percent of the month with the A Line being down for seriles conversion most of
the period. Production was adversely affected by & series of pump failures at the
241-WR waste storage vault. All wastes from the facility were scavenged during the

DECLASSIRED
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SEPARATICNS SECTION (Continued)

The U0, plant production was 156 per cent of the forecast. The feed frowm both Redox
and TB§ vas irregular and several days of downtime resulted from lack of feed.

The 234-5 production for the fabricated large and sumall shepes was 150 and 100 per cent
of the forecast respectively. The button snd the nitrate production was 100 and 104
Per cent of the forecast.

The West Ares evaporator was inoperative the entire month hecause of equipment replace-
ment, The Bast Ares evaporator operated satisfactorily with a volume reduction of
46 per cent,

Metal vaste removal continued to be slow because of the small remaining inventory of
veste over three years old and TBP weste pump difficulties.

GERERAL

Effective October 1, 195k, the Transportation Sectiom, the Purchasing and Stores Section,
and the Electrical Utility Section were added tn the Manufecturing Department. Monthly

reports of sctivities in these service sections have been included lrmediately following
the reports of the three oparating sectiona,

Personnel
Total on Holl Oatober 1, 1554 4533
Accenslons 158#
Separations ho®
Total on Roll October 31, 1954 Le51

*Does not inalude intrs department transfers.

L4
A’,’—‘/A@M"A"
For J. B. MATDER, MANAGER

MANUFACTURING DEPARTMENT
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MANUFACTURING DEPARTMENT

PATENT m;%;m SUMMARY
MONTE OF OGTORER 195

Al), persons engaged in work that might reascnably bs expected to
result in inventions or discoveries advise that, to the best of their
knr4ledge and belief, no-inventions or discoveries were made in the
co.rse of thelr work during the pericd covered by this report except
as listed below. Such persons further advise that, for the period
thersein covered by this report, notebook records, if any, kept in the
course of their work have been examined for possible inventions or
discoveries.

INVENTOR TITLE

OIS MO — —————— o

HONR

Ao
A //ﬁ@ﬂwﬂ
For J. E. MAIDER, MANAGER
MANUFACTURING DEPARTMENT
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November 5, 1954

MANUFACTURING DEPARTMENT
METAL PREPABRATION SECTION

October, 1954

I. RESPONSIBILITY
o There was no change in responsibility during this period.
II.

ACHIEVEMERT Coar
A. Operating_ﬂkperience October September to Date
1. Statistics
Acceptable Pieces Canned (8")(Tons)Gross hat 332 2575
Acceptable Pieces Canned (8")(Tons)Net Lis 332 2553
Canning Yield (8")(%) 83 76.0 81
Total Acceptable Pleces Canned (Tons)Gross 417 332 2705
Total Acceptable Pieces Canned (Tons)Net k15 332 2681
Acceptable Pieces Canned (% of Forecast) Y 111 96 95
Autoclave Frequency (8")(No./M) .01 .00 .01
J-3 Slngs Canned (pieces) 0 0 35364
N Slugs Canned (pieces) 0 0 33177
Chem. 10-66 Canned (pleces) 0 0 6782
C-4 Slugs Canned (pleces) 664 0 664
Special Request (man hours) T11 164 6117
305 Routine Tests (man hours) 231 176 3264
305 Special Tests (man hours) k32 618 8101
Average Steam Generated (M 1bs/hr) 39.1 26.7
Meximum Steam Generated (M 1bs/hr) 71.0 71.0
Total Steam Generated (M 1bs) 29,100 19,300
Coal Consumed (Tons) 1,876 1,170
- Sanitary Water from 3000 Area (Million Gals.) 61.1 63.4
0 Total Water from 3000 Aree (Average Rate--GPM) 1,369 1,468
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R |  DECLASSIFIED

The net production of acceptable slugs reached a new high of 415 tons, 83 tons
greater than the record established la<t month. A canning yield of 83% was
realized which is seven percent above the previous month. The poor bond rejection
rate wvas substantially improved due to an outgessing process developed to release
hydrogen from the surface of the slug and thus minimize the porosity difficulties
experienced in September. OQutgsseing wvas achieved by heatiug the slugs to about
6009 in the salt bath heat treating facilities and quenching in water. Little
grain growth was detected as a result of this process. ZEfforts are being
continued to sliminate hydrogen absorption .at the source. Continued emphasis

on careful handling of slugs, together with the installation of improved chip
breakers which reduce lathe curls at the facing operation, contributed sub-
stantially to an improvement in the marred surface reject cate,ory.

Five canning linea operatsd with full relief during the month.

One autoclave failure of an eight-inch nermal uranium slug occurred during the
monthi. This was caused by penstration resulting from a defective can.

Right new autoclaves ware accepted for service ia the 313 Building. Slugs verse
charged immediately to reduce the in-process caaned inventory which had accumu~-
lated due to a lack of autoclave capacity in Septsmber. All slugs axhibited an
excellent film coating with no evidence of stain and the in-process inventory
was reduced to normal by month-end.

Currently all caps and cans are supplied by a single vendor. To assurs conti-
nuity of deliveries, efforts ars being made to establish salternate vendors.
Section personnel and members of Purchesing are working slosely with anothar
vandor to devslop acceptablo caps and cans.

The heat treating of untransformed uranium slugs in the salt bath facilities
sontinued during the mcnth.

The use of reclaimed laths scrap in the canning bathes continusd. The asilicon
content was increased by adding 2% A1S1 and a noticeable decrease in the use
of virgin AlS1 resulted. Insufficient experience does not allow an accurate
avaluation of savings. .

Hew Sonotest crystal mounts hsve been made for the transformation test equipment.
These will aimplify alignment prcblems by permitting minor adjustments in all
directions and will improve the waterproofing of the lead cables.

A limited experiment was conducted in an attempt to ignite a uranium slug by
haating it with a gas torch for 24 minutes. Although an internal temperature of
960 C vas reached, self-sustained combustion did not result. After removing the
torch, the slug cooled to rocm temperature without eny visual effects other than
surface cxidation.

Special Operations

A total of 316 thorium pleces were canned. One thousand two hundred seventy-six
poison pieces were canned with a yleld of Su%. A total of 1500 enriched "C" slugs
were received during the month. More than half of these have been canned. Pre-
liminary results indicate a canning yleld of 87% may be realized after bubble

testing.
SR
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Schedule Variance

Acceptable canned slug production was 11l percent of forecast dus to improved
yields and efficiency and the reduction of in-process canned inventory.

Equipment Experience

1.

Opgratigg_Continuity

Canning eofficiency improved one percent over Septemier to a high of 95 percenmnt.
Better scheduling of preventive maintenance programs and continued emphasis on
the elimination of lost time at start-up and shut-down by line supervisors were
largely responsible for this improvement.

Inspection, Maintenance and Replacements

Since the capacity of the present component preparation line is insufficient to
prepare special canning components in addition to regular components, the new
"B" Slug Room (Hot Press Facility) 1is being set up independently to can slugs
by both the "C" process and hot press methods.

Improvement Experience

1.

2.

Production Tests

PT-313-41MF "Fabrication of Unbonded Uranium Slugs" (HW-32378)

A total of 568 uranium slugs were received from Technical and canned by the "C"
process under provisions of the production test. Approximately half are in
process and awaiting autoclave at month-end. Included in the test were solid
slugs, nickel-plated slugs, and cored siugs. A total of 185 slugs were canned
by the lead dip process as contrel pleces for the unbonded slugs involved in
this test.

PT-313-4TMP "Cored Slugs From Extruded Blanks and Rolled Rods" (EW-33189)

A production test is being prepared and will be issued early next month for an
extensive evaluation of cored eight-inch slugs canned by the lead dip process.
These slugs will be fabricated from both alpha rolled and hollow alpha extruded
beta heat treated rods. Two hundred fifty alpha rolled cored slugs weres receive
from Pernald during this period and an additional 1000 shipped. Forty-eight
billets were alpha extruded by the Bridgepoert Brass Company at Adrian, Michigan
on October 25 and the resultant hollow rods have been shipped to Fernald for bet
heat treating and machining.

Process Tests and Revisions

The life of an aluminum-silicon canning furnace charge has been extended to

140 days at month-end with no adverse effect on the slug quality. It appears
that a build-up of iron in the metal will eventually necegsitate its being
discarded. Essential material sevings will be submitted when meximum metal life
is determined and sufficient experience confirms this initial test.

Sleave processing time has been reduced by approzximately fifty percent by
increasing the caustic concentration and bath temperature on the sleeve prepara-

DECLASSIFIED
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Metel Preparation Section
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Inventions and Discoveries DES;.L""@' ?’?E
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Personnel in the Matal Preparation Section engaged in work which might be
expected to result in inventions or discoveries have reported that no inventions
or discoveries wers made during the period covered by this report.

Bvents Influencing Costs

1.

labor Variance

A 25% increase in production over the previous month has reduced the labor cost
Per unit and accounted for a further reduction in fabrication cost.

Material Variance

An increase in yield and reduction of in-process inventory has resulted in a
slight decrease in the cost of fabricated material.

Other

Other costs remained substantidlly the same.

Plant ¥xpansion

ll

Pro;ect Statua

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

Overall design is 99% complete and construction is 71% complete. Authorized funds
remaln at $5,085,000. Project costs plus commitments totaled $3,397,563 as of
October 25, 1954. Modification of the exlsting 313 Bullding (Phase III) is 53%
ccmplete, Installation of process equipment (FPhase IV) is 55% complets.

Alterations to buildings 3707-A, 3707-B, and 3706 are 28% complete. The 3707-A
and 3707-B bulldings are complete with minor exceptions. Fipal drawings on the
3706 building are being routed for approval signatures, There has been no
significant change in the status of the work on gemeral supporting facilities
vhich 1a T% complete.

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

Total funds authorized for the project remein at $860,000. Cost plus commitments
total $843,593. Field progress is 99.6% complete. Run-in tests on hot press
canning equipment are being conducted.

Plant Engineering

In an effort to lower maintenance costs on the water lines, a study was initiated
to determine optimum line pressures for the 3ystem. The first test run was
started October 20, 1954 by lowering the Ares pressure from the normal 95 PSI to
TO PSI. No conclusions have been reached at this time.

Eb-4
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'Number  Title Author
HW-3330k Monthly Report,Process Sub-section, EW O'Rorke
Metal Preparation Section, September,195k4
EW-33346 Statistical Quality Report 300 Area GX Beard
January through September, 195k
HW-33461 Monthly Cost Report, Metal Preparation HS Krider
Section, September, 1954
| 2. Non-Routine
HW-33250 Reliabi ‘ty of SF Weights of Transfer EW O'Rorke
to 100 Area
AW-3335T7 Hydrogen Content - Uranium Slug Cores SM G111
HW-33379 General Analjtical Control Program I, FR Anderson
Sample Identity, MCW ‘
HW-33380 General Analytical Conmtrol Program I, PR Anderson
o Semple Identity, NLO
HW-33381 Effect of Uranium Slug Core Heat Treat- SM Gill
mant on Gas Evolution During Canning
HW-33428 Ingot Dersity SM Gi11
HW-33541 The Syntuetic Normal Uranium Program SM G111
HW-33590 Aluminum Cans-Conformance to Can Wall TD Naylor
Specification
III. PERSONKNEL
A. Organization
RNo change.
B. Force Summary
Start of End of Net
Month Month Change
Section General 2 2 0
Operations 186 190 + 4
Power & Maintensnce 318 324 +6
Process 82 84 +2
Q Projects & Personnel Development 11 12 +1
Section Total 612 +13

ke b o o kb B S+

Significant Reports Issued

1. Routine

599

HW-33585 kwsl]

Date
10~5=54

10-6-5k

10-20-54

10-1-5h

10-8-54
10-12-5k

10-12-54

10-1-54

10-15-54
10-26-5k4

10-28-54
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Safety Experience

Thers were no major or sub-major injuries during the month. HEEM&Y \
Radiation Experience , H{ ”

There wers no exposures in excess of 200 mrads reported during the month.

Personpel Activities

1.

Vialts and Visitors

W.M. Mathis visited the Naticnal Lead Company of Ohio and the Mallinckrodt
Chemical Works for discuseions with the Metalluwrglcal Committee on fuel elements.

K.V. Stave visited Rice Institute and the University of Texas as a part of the
Company recrultment program.

D.A. Snyder attended the Valus Analysis Seminar at Schensctady, New York.

R.D. McCrosky of the Savannah River Plant visited HAPO to diascuss factors
involving autoclave fallures.

Maetiya

The Supervisor, Employment Unlt, and members of his staflf attended twe tours of
the 300 Ares during the month in ordser to better anticipate types and needs of
personnesl in relation to future operations. Prior to each tour; representatives
¢of Sub-sectlions met with these pecple and releyed informetion om personnel needs
deemed valuable to the Bwmployment Unit.

A study is underway to determine the particular needs to be embraced in s
Supervigory Training Program for the Section.

Centrsl records were eetablished of information on & Section basis pertaining

to attendance at Tralping and Development msetings and Selection Program
Interviews, '

On October 14, & discussion of Metal Prepmration Cost Standards was presented

in a Section Manager's meoting. Development, application and results of
standards were dlscussed by the Budget end Cost Analyst.

Fifty-eight informetion mmetings were attended by sxempt and non-exempt personnel.
Pifty-eight srafuty and security meetings were attended by Sectlon menbers.

Thirteen training and development programs (W-10) were attended by personnel
of the Section.
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Richland, Washington
November 4, 1954

MANUFACTURING DEPARTMENT
REACTOR SECTION

MONTHLY REPORT
. OCTOBER, 105k
‘II' I. RESPONSIBILITY
Responsibilities assigne. to the Reactor Section were not changed during
October.

1I. ACHIEVEMENT

A. ggeratigﬁ Eﬁgerience

Reactor time operated efficiency was 82.0 per cent In October, con-
siderably below the 91.6 per cent efficlency of September, but
slightly above the forecast. This relatively low efficiency was the
result of an abnormally high amount of scheduled outage time, an
unusually high number of slug fajlures, and extensive process tube
leak testing outage time.

Total input, Pu, Mint and thorium input producticas were 108.3,
108.9, 102.8 and 101,.5 per cent, respectively, above fore:ast, as
the result of the above forecast cperating efficiency, and the post-
ponement of a one week outage at C Reactor for rear pigtail replace~
ment. Production charged to the Mint program at DR and C Reactors
was 44,6 and 2.1 per cent, respectively. Production charged to the
J-Q program at C and H Reactors was 7.5 and 7.9 per cent, respec-
tively.




a A. Operating Experience (Comtinued) Uij?[ﬂ

Plutonlum output production was 110.9 per cemt above forecast primar-

ily as the result of above forecast input production during several recent
months, and the program of incremental increases in goal concentration.
Tonnages of low and production concentration material discharged were
spproximately 270 and 100, respectively, representing forecast achleve-
ments of 97 and 127 per cent. y

Goal concentration is cwrently base goal plus 125 megawatt days ex-
cept at D Reactor vhere a pllot concentration program of base goal
plus 225 megawatt days is in progress, and st C Reactor where the low
concentration program, approximately ome-third base goal, 1s in
progress. ’

Maximm established reactor power levels were incressed s total of 20
megavatts, 75 at P Reactor and 15 at B Reactor, primarily because of
an increase in permissible outlet water temperatwre limits, although
river wvater temperature is decreasing to the point where it again
vill became a factor in the achievement of new bigh levels.

October slug ruptures totalleéd 29, 23 eight-inch uranium ruptures
at H Reactor, five "J" metal ruptures at DR Reactor » and one eight-
inch PP-105-514-8T ("Irradiation Service - HAPO No. 107, Effect of
Irradiation on Dimensiomal Stability of Uraniam") rupture at D Reactor.
0 The latter failure contained canned uranium disks. The September
uwraniuwe rupture frequency represents the most severe .experience in the
history of Hanford reactors » exceeding the previous high frequency
of 22 uranium ruptures in June 1954, The 1954 total of uranium slug
faillures passed, in October » the total of any previcus year. The +wo
"C" material ruptwres awaiting confirmation in September have not yet
been contirmed becaunse of continued inoperebility of C Reactor viewing
facilities. Reactor outage time required for removal of October TUp=-
tures was 258.4 hours.

The high incidence of ruptures at H Reactor, all occurring in 17 tubes
within a block of spproximately 100 tubes immediately above the near
slde center of the reactor, has been attributed to high temperatures
end frequent wide-range heat cycling, based upon a tendency of the
loading pattern in this location to overheat during start-ups, and
evidence that on one occasion during a start-up tube temperatures in
this block were above process limits for one or two minutes. To
minimize the opportunity for further raptures in this zone from this
cause, approximately 4O tubes were discharged. In addition, the
loading pattern in this region 18 being studied with the obJective
o eliminating the causes for this condition.

On October 15, DR Reactor completed a remarkable 51 day period of
continuous operation as the result of an unexplained Panellit scram.




A. QOperating Experience (Continued)

1. Statistics

Reactor Time Operated
Efficiency (%)

Reactor Outage Time (Hrs)
Plutonium Production
Special Irradiations
and Tests

Total

Reactor Unscheduled
Outage Time (Hrs)

Metal Discharged (Tons)

Water Quality (ppm Iron)
Raw Water - Average
Raw Water -~ Maximum
Process Water - Average
Process Water - Maxlmum

Water Pumped (MM Gals)
Bldg. 190 to Reactor
Bldg. 182 to 200 Areas
Bldg. 181

Steam Cenerated (M4 Lbs)

Coal Consumed (Toms)

2.

Activities

=W -33565 [2ery

Total or
B C D DR F B Average
82.9 8L.2 87.4 86.9 95.9 57.6 82.0
127.5 135.6 8l 4 29.5 21.9 306.9 705,.8
0 L, . 68.0 8. 8.8 .1
127.5 140.1 93.7 37.5 jb?g 315.7 80g75
0 34,9 28.9 2.2 2.0 315.7 383.7
76.5 130.h4 Lo4 8.5 55.5 53.1 365
0.05 0.05 Q.04 0.05 0.05 0.06
0.07 0.07 0.05 0.06 0.06 0.09
0.004 0,007 0.005 0.003 0.005 0,006
0,006 0,009 0,007 0.005  0.007 0.009
1937 3312 2000 1732 1995 1710 12686
355 355
5754 kg5 2735 1998 1k992
152 221 b7 83 603
9197 13450 9233 5937

Previous outlet water tempersture limits based upon "trip-hefore-
boiling” were superseded during the latter part of October by tempor=-

ary "trip-before-instability” cetlet vater temperature limits as specified
in Process Standsrd 105~A-030, "Process Tube Qutlet Water Temperature :
Limits « Trip-Before-Instability."
Reactor 105 C -~ up 5C, C and ¥ Reactors 100 C - up 5C, and D, IR and
B Reactors 95 ¢ - o change.

Preparations for the operationm of KW Reactor contlnued.

These temporary limits are, B

At month

end, detalled start-up procedures were approximately 95 per cent
complete, and Standard Operating Procedures, applicable to K

Reactors only, were 30 per cent complete.

Work- on the fabrication

of special maintenance tools for 100-K Area was approximately 60
per cent complete at month end.

The recently organized peint crew completed work in 100-B and F
Areas, and at month ernd had moved to 100-D Area to begin scheduled

work.

Charge-discharge activities assoclated with major special irradia-
tion programe included the discharge, without recharging J-N, cof

I~

‘E
=

37817



By

EW-33585 [ZEL]

ol ‘425?,
o A. Qperating Experience | 4{@/%

2. Activities (Continued)

181 J-N tubes at DR Reactor, leaving a balance of 736 second
loading tubes in the reactor, and the discharge » With J-Q
material recharged, of 41 J-Q tubes at H Reactor. Three addition-
al J-Q tubes were charged at C Reactor. Total J-Q tubes charged
at C and H Reactors at month end are 153 and 160, respectively.

Shipment of irradiated "J" slugs from DR Reactor to Arco » Idaho
continved at the scheduled rate. Thirty-two casks containing a
tofal of 2050 pieces were shipped.

The following table indicates activities during October associa-
ted with special irradiations other than the Mint and J-Q pro-
grams noted above:

Tubes Tubes Casks
Charged Discharged Shipped
Rala g T 2
Production Pests 1.
rotal N I%" 9

o B. Eguimnt Experience

During October, 23 reactor scrams occurred. Of these, 16 at C, IR,

F and ¥ Reactors were caused by normal Panellit system variables. One
scram at D Reactor resulted from an electricsl fallure in the circult
supplying the Ball 3% - No, 2 safety circult intertie whem the hori-
zontal rod gate circuit was grounded by causes unknown. One scram

at DR Reactor occurred during a start-up as the result of s high level
Beckman trip, which 2lso caused s scram at D Reactor through the inter-
tle circuit. Two Beckman scrams occurred at ¥ Reactor, the first as
the result of wnintentionally by-passing three Beckmans and the other
as the result of suspected induced transient pulses in the present
wiring. This conditiom is being investigated further. Ome scram

at DR Reactor resulted when an oil line on the No. 2 horizrntal rod
shim pump broke. One scram at H Reactor resulted from a momentery
unexplained low flow on recirculation tube 0961-H (PT~105=506<E « -
"Recirculation Studies.”) Total ocutage time resulting from these
-scrams was 37.0 hours,

Process tube lesk testing was done at By, C, IR and H Reactors. At
B Reactor, approximately 100 tubes were tested prior to locating a
leaking Van Stone flange. At C Reactor, approximately 75C tubes and
all horizental rods were tested, One minor nozzle leak was found,
and nozzles on approximately 530 tubes were tightened. When water
collection rates continued to increase, approximately 560 additional
tubes were tested during the next scheduled outage., One leaking tube
0 was found and replaced. At DR Reactor » approximately T00 rear tube
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B. Equipment E;Egriénce (Continued)

nozzles were tightened. At H Reactor, a September leak testing
outage continued into October. A total of 864 tubes were tested
and nozzles on 1150 tubes were tlghtened without finding a leak.
When collection rates continued high, 151 additional tubes were
tested with no leaks found. At month end, all collection rates
are normal. Leak testing programs involved approximstely 125 hours
of outage time during October.

Horizontal rod performance in October was less satisfactory thanm in
recent months. At DR Reactor, rod thimbles 2,5,7, and 8 were found
to be leaking. At F Reactor, rod 4 was found to be binding due to
track buckling, with thimble rupture suspected. At B Reactor, rod
A was found to be leaking and was replaced. At H Reactor, rods 9
and 14 and their thimbles were foumnd to leak. Rod repairs included

rod and thimble 7 replacement at D Reactor, and thimble A replacement

at B Reactor. In additiocn, at C Reactor rods 3 and 4 were cleaned
internelly using a 10 per cent chromic acid solution. Gains in
rod exlt water pressure of approximately five pounds resulted.

The B Reactor dlacharge elevator caused approximately 15 hours of
cutage time during the month as the result of a brake shoe Jamming
and electrical difficulties. The latter resulted, from water in
the discharge area condult to the far side motor, and required tem-

porary rewlring.

Reliability checks of all Panellit systems during October revealed
121 faulty trips as detalled below:

g

Egh L

Trips Trips Total

B Reactor 10 3 1k
C Reactor 6 1 7
D Reactor 6 11 17
DR Reactor 5 L 9
P Reactor L b 28

K Reactor 36 10 mfﬂim
Totals T SK 121

The 121 faulty trip total in October is identical to the total faulty
trips in September. However, since the September total included tests
at but four reactors; improved gage performance is indlicated. The
effectiveness of watch oil in'reducing pivot corrqsion was demonstrated
when only four of 26 H Reactor pivot corrosion trips occurred on ociled
gauges .

Overheating of the Building 190-C 3500 EP process pump motors contin-
ues to be a problem. Load and temperature data were collected through-
out the month to permit further study.

Fo. 10 motor wag remcved from service due to failure of the inboard
pump seal, Inspection revealed excessive wear to the impeller shafst,

necessitating remetallzation.
fl apa
S nE ' Aooinrn
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B.

c.

Equipment Experience (Continued)

Two 800 HP Building 190 process pump motors, Ne. 7 at D Area and
No. ID at LR Area, falled during routine start-ups. Cause of the
fallures was determined to be insulation fallure between coil
turns at the bwllring.

Seismoscope fallures were experienced at D and DR Reactors during
the month. A% D Reactor, the cause was found to be a breakdown
in a resistor-capacitor network which caused vacuum tubes to burn
out. At DR Reactor, one of the three selsmoscope relays was func-
tioning Incorrectly as the result of improper comnections. At
both reactors proper remedial acticn was taken.

;gprovement Experience

The most significant Production and Process Tests are reported
below, together with other items of "Improvement" significance.

PP-105-4-MR (Poison Colum Comtrol Facility)

Suppl, C After more than a year of successful use of this
facility to supplement reactivity control, the
operation has become routine and the time necessary

* %o calculate production gains attributable to the
facility is no longer comsidered Jjustified. The
Production Test will remaln effective until the
operation is specified in Process Specifications and
Process Standards. NHowever, no further reporting in
this section of the report is planned unless wmusual
circumstances warrant it.

PP-105-T-MR EIrradiation of High Quality Production Uranium Slugs)

Pr-105-539-E  (Slug Exposure at a Concemtration of 900 MWD/Ton)
Both of these tests contlnued during October without
incident.

PR-105-8-MR (Uranium Charging During Reactor Operation)
There was no action on this test during October.
Two tubes at B Resctor are currently belng irradia-
ted under this test for later discharge during opera-
tion.

PT-MR-105-24  (High Rate Water Treatment at Post CG-558 Flows)
This test continued satisfactorily during the month.
Water quality wes maintained without incident at an
average filtration rate of six gpm per square foot.
Fillter runs continued to be approximately 12 hours
in length.
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C. Improvement Experience

PT-105-506-E (Recirculation Studies).

Suppl. C During October, recirculation tube 0961-H was re-
placed with a zlrconium tube to permit evaluation
of this type tube. The revised recirculation tube
wvas operating at month end with an outlet tempera-
ture of approximately 180 C. One H Reactor scram
resulted from a momentary unexplained low flow trip
on this tube. Outage time resulting from the scram
wvas O.4 hour.

PP-105-562=-A (Slug Evaluation at Increased Levels for Tritium
Production)
Irradlation of the remaining 12 J-N columns under
this test at C Reactor continued without incident.

PP-105-56T-A (Preliminary Irradiation of J~-Q Columns)

PP-105-5T79-A (Quantity Irradiation of J-Q Colums)
Irradiation of the remaining 12 test J-Q tubes in
E Reactor corntinued without incident during October.
At H Reactor, 4l tubes of J-Q were discharged and
an equal number recharged in the quantity irradiation
program.

Two revised Process Standsrds =~ Reactor were approved and Ilssued during
October. These were Standards titled: "Process Tube Outlet Water Teum~
perature Limits - Trip Before Instability,"” and "Panellit System Control.”
In the first Standard, new outlet temperature limits are based on the
wvater temperature at which unstable bolling occurs in a tube, rather
than on the saturation temperature of the water in the rear crossheader,
the basis for the previous trip-before-boiling limits. Temporary
arbitrary limits were specified for all reactors pending additional
experience with this pbiloscphy. The second Standard was revised to
include specifications on Panellit gage adjustments, calibration end
inspection as one step in the program for minimizing Panellit gage fall-
ures,

An improved method of handling tube dummy slugs has been developed at
C Reactor. When tubes are set up for discharge, the non-irradiated
dummies are manually removed from tubes and deposited in containers
on the discharge elevator for subsequent removal direct to decontam-
ination facilities. This procedure minimizes pickup time and con-
serves C Reactor storege basin and bucket space which i1s at a premium
because of the low comcentration program. Adoption of this technique
at DR Reactor during discharge of J-N tubes has resulted in a 10 per
cent increase in the discharge rate by reducing the number of pieces
which must be handled during the required special pilckups.

Personnel in the Reactor Section engaged in work which might be ex-

pected to result in inventions or discoveries have reported that no
inventions or dlscoveries were made during the period covered by this

report. ' g [
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MaJjor events which influenced October costs were primarily adverse
in nature, and included an approximate six per cent decrease in
production despite the longer month, a record slug failure freguency,
a continued large amount of leak testing work, and an increase in
the amount of horizontal rod maintenance work. In addition, coal
costs increased approximately $2,300 as the result of reduced com-
bustlion efficlency at 100-H Ares and the addition of ten cents

per ton to the cost to be utilized as an accounting reserve fund.

Beneficlally affecting costs was a reduction of approximately
$4,500 in Power Sub-Section chemical costs.

Operating costs at DR Reactor were favorably affected by decreasing
crew slzes as permitted oy a reduction in the work load assoclated
with the Mint program. L reduction of five operaters was effected.
With a minor amount of overtime, the standard crews are able to
perform the work.

The seml-mechanized system of trash disposal using Brooks load
luggers and trash containers was established in all 100 Areas
during October. Four men were made available for other work, and
additional sevings are anticipated from further simplification of
trash disposal. Total savings have been estimated at approximately
$20,000 per year.

Reactor Section charges to the expansion program for October contin-
ued to increase as additional mappower was added for the staffing of
100~K Area.

Preparations for revision of the Reactor Section Manual of Standard
Costs were made during the month., Standard costs for the current
operations were brought up to date, and standards for 100-K Area
vere added. Issue of the revised manual is scheduled for early
Kovenber. i

Preliminary estimates indicate that both plutonium irradiation and
total irradiation unit costs will be approximately 1O per cent
higher in October as compared to September as the net result of
the decreased production and increased maintenance activity. New
record low unit costs for hoth plutonium and total irradiation were
established in September.

Plant Development and Expansion
1, Prqggct Status

The most significanft Reactor Section proJject activity is repor-
ted below. PFurther details concerning projects may be found in
the report, "Status of Reactor Section ProJjects Informal Requests
and Budget Items," F. A. R, Stainken to J. H. Warren, dated
October 20, 195k,
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BE. Plant Develqgmenx and,Exgghsicn

1. Project Status (Continued)

CA-512

(100-K Facilities)

Construction completion percentages for the K Reactors
and Water Plants estimated by the AEC as of October
15, are:

KW Reactor 99.6 up 0.3
KE Reactor 89.4 up 5.6
General Facilities 92,7 up l.8
KW Water Plant 99.2 up 0.6
KE Water Plant 92.8 wp 2.9

The Power Sub-Section began operation of the Building
165-KW boilers and Building 183-KW filter plant on
October 6 and 19, respectively, at the request of the
Reactor Projects Sub-Section. Building 183-KW was
accepted by the General Electric Company on October
29.

A dynamic flow test of XKW Reactor which began on
September 30 and which involved increesing the flow
to 180,000 gpm revealed the following:

a. Vibration in the outlet piping requiring in-

. stallation of additional snubbers at expansion
Joints.

b. Satisfactory downcomer operation except for chang-
ing an orifice plate to smooth out approach section
flow,

¢. PFallure of 18 front pigtails due to excessive vi-
bration.

d. Reduction in vibration by factor of 40 when a hor-
izontal tube row was loaded with dummies,

e, An appreciahle number of temperature monitor ther-
moneter bulbs were damaged by high flows.

Pigtall fallures are being investigated and new connec-
tors are to be procured on an emergency basis.

K¥ine acceptance tests of a total of 76 related to KW
Reactor have been completed, and at month end accept-
ance testing as a whole 1is estimated to be 50 to 60
per cent complete.

At KB Reactor, work has progressed to the point where
hydrostatic testing of inlet piping is in progress.

DECLsSIARy
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1. Project Status

CA-512 (L00-K Facilities) Continued

The first secondary pump casing of new acceptable
design for the KE Water Plant was received. Re-
mpinder are scheduled for delivery at a two per
wonth rate.

CA-431  {100-C Plant)

A majority of C Reactor rear face pigtails together
with significant numbers of fittings had been re-
celved at month end, with delivery of all materials
scheduled by mid-November. Pigtail replacement
has been tentatively scheduled for late in November.

Alterations to the east 10T7-C retention tank have
been rescheduled for completion immediately after
installation of the new B Reactor effluent line
which 1is anticipated by April, 1955.

The Reynolds Metal Compeny continues to work on dies
for extrusiom of C Reactor replacement horizontal

O rods. The fourth die was broken during extrusion
attempts, and no successful extrusions have yet been
produced.

cG-558 '(Reactor Plant Modification for Improved Production)

Scope design for Project CG-558 is estimated to be 91
per cent complete at month end. A draft of the re-
vised Project Proposal is being circulated for comment .
This proposal moves the target date for begiming
major outages back eight and ome-half months to Sep~
tember, 1956. The outages are scheduled for eight
weeks per area in B, DR, D Reactor sequence.

Alcoa produced 16 horizontal rod extrusions during
October of which 15 were acceptable. The boron
carbide ring vendor has produced T,000 rings to date,
alwost all thick walled. No thin walled rings have
been produced on a production line basis.

CG-56T7 (Activated Silica - Alum Water Treatment Facilities,
Phase I - 100-B, D, DR, F, and H Areas)

Exceptions to the Building 183-B, D, and H facilities

were corrected during the month, completing this pro-

Ject except for final inspection planmed for the first
0 week in November.,
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2. Plant mineeri_gg

A number of engineering and development studies were active in

the Section during October. The studies are, in general, aimed
at decreasing costs a.nd./or increasing .production. Details are

glven in document HW-33620. Several items of interest are re-

ported below,

Investigation of the possibility of detecting leaking process
tubes using the helium leak detector continued, using a cen-
trifugal type pump to place a tube with a one &pm cooling
flow under vacwum. A very slight vacuvm in the rear portion
of the tube and in the rear crossheader was achieved only
momentarily as the result of the pump losing its prime. The
investigation will be continued using a syphon type evacuator.

In the nolse study program, material for evaluating the pipe
covering method of noise suppression in Building 190-C has
been ordered, with delivery promised by the end of November.
Noise level data were cbtained at Buildings 190-EKW and 165-Kw
during a one hour period of pump operation at maximum £low
conditions on October 6. Although time d1d not permit a
complete survey, available dca sre being analyzed to deter-
mine the noilse levels that may be anticipated in these build-
ings during operation. ’

Permanent resin release agent films are being tested on
reactor discharge area equipment to determine thelir effec-
tiveness in reducing contaemination buildup. A total of 195
outlet nozzles and caps were degreased, double dipped in
Now-Corning silicone resin XR 67, and cured at 350 P for
12 hours. These nozzles have been installed at KB Reactor
for eveluation.

Work on a program to develop methods and equipment for im-
proved removal and replacement of brocess tubes is in progress.
The program is proceeding along two phases, improvement of
conventiomal methods, and investigation of the feasibility

of tube removal and replacement without removing and replac-
ing nozzles. With the use of remotely operated rear nozzles,

the latter presents the Possibility of eventusl tube replace-
ment dwring operation.
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Monthly operating reports issued for September were:

HW-33200-A Reactor Secticn J. He Warren 10/7/54
HW-33364  Operations Sub-Section R. 0. Mehann 10/1/5k
HW-33263  Process Sub-Section O. C. Schroeder 10/1/54

HW-33273  Projects and Perscnnel Development F.A.R. Stainken 10/1/54
HW-33300  Radiation Monmitoring Sub-Section P. C. Jerman 10/5/54

- Maintenance Sub-Section E. E. Weyerts 10/5/54
HW-33303 Power Sub-Section J. C. McLaughlin 10/5/54

Other routine reports issued during October included:

HEW-33510 "Monthly Progress Report, Reactor '
Section Expansion, October, 1954." H., T. Wells 10/22/54
- "Status of Reactor Section Pro-
Jects, Informal Requests, and
Budget Items."” F.A.R. Stainken 10/20/54
- "Reactor Section Process and Cost
Improvement Report, July to
September, 1954." J. Ho Warren 10/7/54
HW-33260  "Resctivity Balance and Assoclated
Data - Period August and September,
1954 ,." R. E. McGrath  10/1/5k4

o

2. Non~Routine

HW-33365 . "Hot Start-Up Tube Temperature

Limit " 0. C. Schroeder 10/8/5k4
HW-33074 "An Analysis of Reactor Drying

by the Methods of Hot Water

Recirculation and Reactor Oper-

ation."” P. C. Walkup 10/7/54
HW-33254 "The Bffect of Reactor Tube

Corrosion on Optimum Water

Flow Distribution.™ K. W. Hess 10/7/54
HW-33383 "Final Report, Process Test

MR-105-22 and Process Test

MR-105-22 Supplement A, In-

stallation of Rear Header

Orifices.” A. K. Hardin 10/26/54
HW-33550 "Cost Standards for Applied

Materials and Liquidations

(Inter-Area and Landlord)." G. W. Wells 10/25 [5k4
Confldential - "Orsat Gas Analyzing Equip~
Undocumented  ment ~ 105 Buildings." J. W. Ballowe  10/7/54
- "Space Requirements in the 105~

B, D, and ¥ Bulldings." .~ R. Willing = 10/12/54




A.

D.

G 4-3356e 0k

III. PERSONNEL

OrganizationA

There were no appolntments made in the Reactor Section
during October.

Effective October 1, 1954, the 100-K Maintenance Unit
was established in the Msmintenance Sub-Section.

Force Summary

ggginning of Ehd of Net

Month Moath Change
Section General 3 2 - 1
Operations 333 343 {10
Maimtenance 543 555 12
Projects & Personnel Development 38 38 0
Power 452 Lé7 F 15
Process 55 59 £
Radiation Monitoring _18 IT -1
Section Total 1502 1541 £ 39

Changes during October included 32 transfers into the Section,
10 transfers out of the Section, 27 new hires, seven termina-
tions, two reactivations, and five deactivations. Reactor
Secticn force increases were the result of the additlon of
manpower to staff 100-K Area.

Safetx Experience

No Major or Sub-Major Injuries occurred in the Reactor Section
during October.

In compliance with the recommendations resulting from the Ilnves-
tigation of Major Injury No. 106, reported in September, modi-
fications have been completed on the forced draft fan drain
lines in the Buildings 184 concerued.

Radiation Experience

One Class II Radiatlon Incident and one Class I Radlation
Incildent occurred in the Reactor Section during October. Class
II Incident No. 8l occurred at D Reactor on October 5, and in-
volved a radiation monitor who received an exposure greater
then that plamnned during the removal of irradiated metal from
a discharge area catwalk, as the result of inadequate time-
keeping. This resulted in a total exposure above the permissi-
ble limit for the seven-day period. Class I Incident No. 386

= DECLASSIFED
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D. Radiation Experience (Continued) /2'0

occurred at B Reactor on October 8, and involved a rigger who
received unplanned exposure to high level radiation as a

result of inadequate commumication while returning a horizontal
rod to operable status. These incidents are describved in detail
in documents EW-33478 and EW-3347h, respectively.

At C Reactor, the storage basin water level was lowered 18 inches
to control the spread of contamination by eliminating the need

for ralsing a portion of the bucket yokes normally in the water
above flooxr level when moving buckets. Steps are also being taken
to eliminate the possibility of contamination spread from yokes
used for loading cask cars.

: *Personnel Activities

At month end, 10 employees are receiving on-the-job training cor
engineering or supervisory assignments in the Sectilon; four of
these are on assignment under the rotational training program.

Additional staffing of KW Reactor facilitiee continued in October.
Addition of pile and utility operators completed Operations Sub~-
Section personnel at KW Reactor. Transfer of persomnel to staff
the KR Water Plant backup facilities for KW Reactor completed the
Power Sub-Bection complement.

During October, Reactor Section staff members presented informal
talks on reactors, supplemented by showings of the £ilm "A Is
For Atem," to church and service groups. On October 7, J. H.
Warren addressed the Kiwanis Club of Chehalis; Washington. On
October 12 and 26, 0. C. Schroeder addressed the "88 Club" of
the First Presbyterian Church of Yakima, Washington, and the
Rotary Club of Milton-Freewater, Oregon, respectively.

Approximately 35 showings of the £ilm "The Atom Goes to Sea"
were held for Reactor Section personnel in all areas during
the period October 25 through November 1.

A dinner meeting for approximately 90 members of Reactor Section
supervision was held on the evening of October 12, at the Desert
Inn Hotel. Guest speaker for the occasion was W. K. MacCready
who spoke on tlLe results of the specisl studies he has made dur-
ing the past year.

B. D. Schilling of the Process Sub-Section visited the General
Engineering Laboratories in Schenectady, New York, on October b,
to expedite the development of a probe for the in-place measure-
ment of process tube wall thickness and to discuss the feasibility

Celd
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Personnel Activities (Continued)

of a reactivity transient computor. On October 5 through 8, he
attended the meeting of the Professionsl Group on Nuclear Science
of the Institute of Radio Engineers in Chicago.

G. B. Coover of the Process Sub-Section visited Fenwal, Ixcorpor-
ated, Ashland, Massachusetts, and the Sheffield Corporation,
Dayton, Ohio, on October 26 amnd 27, respectively, for consultation
on instrumentatlion problems.

G. V. R. Smith of the Projects and Personnel Development Sub-
Sectionr attended a conference meeting of the Washington State
Department of State-Federal Apprentice and Job Progreszsion
Training Panel in Pasco, Washington on October 7, to discuss the
purposes of these programs, snd methods of company participation:
in the programs.

J. D. MeCullough of the Projects and Personnel Development Sub-
Section conducted two training courses for Operations Sub-Section
personnel on the cperation of the new KW Reactor temperature moni-
tor.

Ec~15
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Richland, Washington

November 5, 195k

MANUFACTURING DEPARTMENT
SEPARATIONS SECT ION

CTOBER, 19

RESPONSIBILITY

The responsibility for operation of the 200 West Process Laundry was
agslgned to the Separations Seotion, Radiation Monltoring Sub-Section,

effective Octover l15.

ACHIEVEMERT

A. Operating Experilence
L. Statistlics

a. Bismutk Phosphate Operations

Charges started in Canyon Bldgs.

Charges completed in Comc, Bldgs.

Special charges - Conc. Bldgs.

Charges completed-Isolation Bldg.

Average Waste Losses, %

Special charges«Isclation Bldg.

Material balance, %

Yield through Process, %

Average cooling time (days)

Minimum cooling time (days)
Ee
L=

Ed-l

October September
Acid Acid
Normal Wash Normal Wash
81 1 i 0
79 2 15 1
T L
302 328
3.07 2.39
by 31
101.5 99.85
98,45 Q7 46
8L 9L
60 60

g

S
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b. Redox %erations

Equivalent charges started
Charges completed
Tons Uranium delivered to. storage
Average Production Rate per
operating day, Tons
Average Dally Operating Rate for
the month, Tons
Average yield, %
Uranium
Plutonium
Total Waste Loss, %
Uzranium
Plutonium
Average ccoling time, days
Minimum cooling time, days
Percent down time

¢e 234-5 Operations

Batches completed through Task II
Runs completed through Tesk IIT

Reduction yileld, RM
Weste Disposal, units

4. g_q3__‘g;§. rationq

Separations Section

October = @
F
249.7 241.8 £ W
46,0 bk ”ig‘:\
155.1  15h.1 % o
6.7 6.2 ﬂ%?b iﬁﬁ=’
5.0 541
97‘5 96.14'
99.7 100.5
Ll.45 1.71
0.58 0.60
13k 102
101 90
26 18
October September
127 130
121 125
9803 9700
3.770 2.27

Cctober September To Date

Uranium drummed, Tons 296,88 307,11  T710.16
Uranium shipped, Tons 25,81 332,75 T643.12
Average cooling time, days (Redox) 140 126
Minimm cooling time, days (Redox) 105 106
Waste loss, % 0.02 0.05
e, TBP Operations
October September To Date

Tons received from Metal Removal T1.25 158,22 463955
Tons shipped to UO, Plant T2.59 165,51 Lhgh 01
Average Production™Rate per

operating day, Tons 4,98 6453
Average Dally Operating Rate for

the month, Tons 2034 5¢51
Average yield, % 103.2k 98.82
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e. TBP Operations (Continued) J
October September
Total Waste Loss, % 1.24 0.75
Ratio Waste Volume returned to
Volums removed 1.73 1.39
Percent Down Time 52,99 15,45
f. Power
200 East 200 West
Rew water pumped, gm 1 416 6 824
Filtered water pumped, ggm 443 882
Steem generated, lbs/hr 46 076 131 209
Maximm steam generated, lbs/hr 89 583 190 558
Total steam generated, M lbs. 33 175 97 657
Coal consumed, tons (est,) 2 161 6 387

g Waste Storage
Equivalent Tons U

Oct, Septe
Metal Waste reserve storage capacity - T Plant 551 658
lst Cycle reserve storage capacity - T Plant 819 611
Metal Waste reserve storage capacity - B Plant 1097 1001
lst Cycle reserve storage capacity - B Plant e ™
Redox Waste reserve storage capacity 1210 1304

2s Actlvities

8+ Redox Process@gg

A production rate of approximately 6 tons/day was maintained
in the Redox Plant during the first five days of the month,
On October 5, the Plant was shut down to complete the J-2
(second ruthenium scrubber) jet out installation to permit
Jetting the J-2 bottoms to the D-8 (waste neutralizer) tank,
and to replace the D-13 (waste receiver) tank and associated
equipment which was damaged last month when a vapor phage
reaction took place in the tank., Operations were resumed on
October 9, with an average rate of agpproximately T tons/day
maintained until October 21 when a second shut down wes made
tc replace the D-8 (waste neutralizer) and G-5 (centrifuge
feed) tank agitators which had failed., Operations were
resumed on October 24 with an average rate of approximately
7 tons/day maintained through month-end, Start-ups after
both shutdowns were delayed due to difficulties experienced
with the 60 ton crane. Difficulties in head-end processing
and an obvious drop off in the first extraction cycle feed
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Redox Processing (Continued)

pump capacity prevented the Redox Plant from obtaining the 8 ton/day
rate the maximum throughput which can be processed without resorting
to a backeycle flowsheet since the present waste concentrator is
limiting.

Metal Recovery Processing

1)

2)

3)

P Processigg

A and B Lines operated approximately 48 percent of the time during
the month primarily due to insufficient tank farm inventory of

aged material to warrant two line operation, failure of the WROO1
wveste pump, maintenance work snd start of work om A Line to convert
to series operation.

U03 Process%

Several days of operational down time were experienced, due to a
lack of feed materiasl and maintenance work in TBP Plant, however
production commitments were exceeded.

Operation of the ges fired Luckey pot continued throughout the
month, however difficulties have been encountered in obtaining
reproducible results. Experiments are continuing, and it is
felt that a satisfactory cycle and control system can be deter-
mined.

Waste Metal Removal

Blends of the last of the "aged" supernates in 104C (BX-BY) and
104-TY (TXR) constituted shipments to TBP, however production for
the period wes low due to fallure of the WROOL waste pump and
difficulties in TBP including conversion to series operations,
Sludge removal in 104-BX continued and 105-BY was officially
declered empty. Shipment of the last of the "aged" material
(minimm age of 3.1 years) should be completed early in the
coming month.

The WROOl-2 pump which failed in locked rotor at the end of last
month was repalred, and waste scavenging was resumed at the start
of the month, A low pH wagte in WROOL resulted in loss of this
pump again on 1l0-1lhk-54 due to severe corrosion. Repairs were
made, and the pump ™an satisfactorily from 10-20-54 to month-end.
Even with the difficulties encountered all wastes from the TBP
operations were scavenged.

Isolation and Metal Fabrication Processing

Operations were essentially normal in the Isolation and Metal Fabril-
cation operations. Focur double batches of approximately 200 MWD
material in boats were processed through Task II, hydrofluorinationm,

nERL M‘(‘lﬂl’:ﬂ
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ce Isolation and Metal Fabrication Processing (05%

and delivered to the Engineering Department for testing and
conversion. This material will be returned to vperations for
fabrication in November. After fabrication neutron emission
will be messured and this information will be correlated with
earlier data to expand the curves used to predict neutron
count based on exposure during formation in the piles,

de T Plant Processigg

Although minor mechanical and operating difficulties were
experienced dwring the month, T Plant production schedule

was exceeded and three new records established., Metal
solution storage capacity has been incressed by approximately
12% and dissolver operating flexibility has been improved, by
eliminating the addition of 5000 lbs. of wash water in the
4.8 metal solution storage tank. Proper processing concentra-
tions are obtained by adding the required water to each batch
of metal solution in the extraction mske up tank,

3. Special Operations

a, Waste Evaporators

There was no processing in 242-T Was*e Evaporator during the
month as the coils and steam lines are being replaced. Upon
completion of the maintenance work, the next scheduled feed
will be T Plant first cycle waste. Operation of 242-B Waste
Eveporator continued satisfactorily until October 27 when the
building was shut down. Depending on whether or not it is
deemed necegsary to evaporate the waste contents of 112-B
tank, there appears to be no future plans for this tuilding
now that the scavenging program is in full effect.

Gallons Gallons Gallons % Volume
Evaporator Feed Bottoms Concentrate Reduction
2h2-B k22 968 229 625 193 343 L5.7
2h2.7 0 0 0 0

be Plutonium Recovery, 234-5

Recovery of skulls was satisfactory during the month, however,
all other recovery activities were curtailed in order to aid
Redox in minimizing variables in their process,

L, Schedule Variance

Production commitme:its in all Separations Plants were exceeded
during the month, and several noteworthy achievements obtained,
In T Plant, three new production records were established, namely
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Schedule Variance (Continued

(1) total metal dissolved, (2) total runs shipped, and (3) total
runs started. In Metal Fabrication, the previous fabrication
record was exceeded by k.4t percent.

Redox Plant production of separated plutonium was 123% of fore-
cast while T Plant achievement was 111% of forecast, Total
plutonium separated was 120% of Porecast.
The Metal Fabricatlon monthly commitment for Model 110 and 130
shapes and buttons wes 150%; 100% and 100% respectively.

Uranium recovery production exceeded forecast as the TBP Plant
attained 123% and the UO, Plant 155% of forecast., A total of T
carloads of U03 powder vas shipped Iin October.

B, Equipment Experilernce

1.

2.

Operating Continulty

Redox down time totaled 193 hours for replacement of the D-13
(waste receiver) tank and the agitators to the D-8 (waste
neutralizer) and G-5 (centrifuge feed) tanks, and to complete
the installation of the J-2 (second ruthenium scrubber) Jet out
equipment.,

TBP Plant down time totaled 32.8 days for both "A" and "B"
Lines for mmintenance work, insufficient tank farm inventory to
warrent two line operation, fallure of the WROOL weste pump,
and shut dowm of "A™ Line at month-end for conversion of the
line for series opers*ion,

Approximately 5% of the available operating time in the Isolation
Bullding wes interrupted to complete necessary maintenance repeirs.
Operating continulty wes mairtained in Metal Fabrication by making
a temporary water comnection to the bullding supply lines after

a lesk developed in the main water line to the bullding.

In T Plant, 8 hours of production time was lost during a scheduled
steam shutdown, and approximately 28 hours additional time was
lost in the Concentration Bullding due to the necessity of re-
werking waste solutilons,.

Inspection, Maintenance and Replacement

8. D-13 (Waste Receiver) Tenk - Redox

The D-13 (waste receiver) tank, in which a vapor phase reac-
tion took place as reported last month, was replaced. Signi-
ficant facts noticed during removal of this tank were:

o DECLASSIFIED
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1) All three hold down stud bolts were broken off by the

reaction.

2) The top was definitely bulged upward distorting the tank
nozzle alignment,

3) The dished bottom of the tank had been forced out so that
the bottom of the tank had a concave shape.

Photographs were obtained of the vessel in an effort to record
and evaluate the effects of the reaction.

be G=3 Organic Still - Redox

Visual inspection of the G-3 organic still revealed two leaks,
however, operation of the pot has not been seriously affected,
Plans for installing the new D-12 waste concentrator have been
delayed to hold this pot as an emergency replacement for the
G=-3 pot should the leak increase.

ce Agitetor Replacements - Redox

A replacement was made of the D-8 (weste neutralizer) and the
G-5 (centrifuge feed) tank agitators, both of which failed due
to bent shafts presumebly caused by operating the agitators
with too low a liquld level in the tanks.

d. 60 Ton Crane - Redox

Difficulties with the operation of the 60 Ton crane hanmpered
the remote maintenance work and prolonged shutdowns during
equipment replacements. Improperly operating impact wrenchs
had to be repaired, and festoon cables and one impact wrench
had to be replaced. Time limits for nearly all the crane work
was from ten to twenty minutes which further complicated the
repalr and replacement work.

e, WROOL-2 Pump - Waste Metal Removal

The special pump which was installed for waste scavenging pump-
off end failed last month, was replaced. Acidic solution in

the WRCOL tank caused excessive corrosion to the pump, necessitat-
ing another replacement. The new pump with revisions to increase
its capecity is pumping 90 gpm at month-end.

f. Water Line Leak - Metal Fabrication

A leak under the floor of the 234-5 Building in Zone I area

" developed in the 6" main water line. Temporary measures were
taken to bypass the leaking ares to maintain production while
repairs were completed,
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C. Improvement Experience

l. Process Tests and Revisions

a. Uranium Decontamination - Redox

Studles and tests are being made in Redox Plant towards improv-
ing the uranium decontamination factor. Filterable solids were
found in the final uranium product stream and continued evidence
of liquid entrainment in the organic bearing effluents was
noted, Among the steps being taken to solve this problem are
fabrication and installation of an interface Jjet to periodically
remove interface material and continued process changes within
the bullding which appeer 4o merit evaluation.

be. Addition of Sulfamic Acid to U03

The addition of Sulfamic acid which increases the reactivity
ratio for U0+ conversion to UFu has been stabllized at 0.05
welght % sul%a.mic acid for all material produced. There was
no significant difference in the reactivity ratioc of shipments
with varying sulfemic additions. Since the use of sulfamic
acid significantly increases the tendency of U0, to cake in
the pots, the substitution of Thiourea is being made on a test
0 basis in an effort to eliminate this trouble.

ce. Circulating Gas Coating - Metal Fabrication

Testling of the second circulating coating gas unit was com-
pleted this month after which the unit wes placed into routine
production line service, Several improvements have been made
over the first deslgn, among which 1s an automatic timer for
rotating the plece and an automatic head cut-off device. This
feature permits the coating cycle to be completed automaticelly
once the coating gas 18 admitted. When the coating uas been
conpleted, an alarm sounds, calling the operators attention to
the fact that the piece is cooling.

d. Scavenging of First Cycle Waste - T Plant

Scavenging of Pirst-Cycle waste was initiated on October 20,

The test is belng conducted to determine 1f scavenging the first-
cycle wastes in the Bismuth Phosphate Plant will glve a super-
natant liquor, after the precipitate settles, that may.be
routinely cribbed. The test will also determine the procedure
needed for effective scavenging, shakedown of the pH monitoring
instrument, and train operating personnel.

2, Inventions or Discoveries

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

by this report. — RIP! a@%a$agﬂ
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D. Events Influencing .Costs ‘ ?‘gﬁ%ﬁ

Although production from the major Separations plants, excepting
TBP, remained at essentlially the same level as September, October
expenditures are expected to reflect a slight increase over
September expenditures. The decrease in expenditures associated
with the lower TBP production will be more than offset by the
increased maintenance activity and personnel training connected
with the startup of Purex, B Plant and Recuplex.

Efforts are continuing and progress is being made towards reducing
the time eycles and material consumption in T Plant, however, savings
resulting to date from this program are not readily determinable.

A reduction in the work load in the 234-5 Lsboratory made possible
by the Quality Control Progream initiated by the Analytical Sub-
Section will result in an annual saving of approximately 480 man-
hours.

E. Plant Development and Expansion

1. Project Status

as Project CA-513-A Purex

Construction advanced approximately 9.5% during the period,
however the project is approximately 13% behind schedule.

The ready for operation date is estimated now t0 be one month
later, or September 1, 1955. Repailr work to correct the poor
welds found in some vendor fabricated equipment 1s progress-
ing satisfactorily., The mock-up shop which is one of the
construction bottlenecks, 1s being doubled in slze by the
addition of a temporary structure.

Design work on proJect CG-598, Vacuum Acid Fractionator, is
progressing satisfactorily. Completion date is scheduled
for December 1, 1955. ‘

b. Project CG-551, 234-5 Expension

Fabrication, mock-up and testing of Task III equipment .in the
272-W Shops continued during the month. Shop work is approxi-
mately one week behind schedule. Site preparation for installa-
tion ipn 2345 Bullding has started and will continue during
November.

The installation of Final Inspection Facilities in Room 192,
234-5 Building was resumed after the receipt of comstruction
material. No further hold~ups due to slow material deliveries
are anticipated,

cs Project CG-535, Redox Expansion, Phase II
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1) 233-8 Concentration Build.igg_ The major process units
are installed and work on all phases 1s continuing on a
‘gchedule which indicates that a ready-for-operation date
of February l, 1955 can be met,

2) UNH and ANN Storages: The two UNH storage tanks have
been in service since October 15, 1954 and formal accept-
ence of this facllity is expected next week.

Preparation for leak testing of the ANN storage tank is in
progress and the test should be completed by November 2,
135

3) Silica Gel Treatment: Excavation for the waste liner
encasement and 240-5-152 diversion box is nearing comple=-
tion and pouring of the concrete encasement has started.
The ten day outage of the essential materials railroad
track, requested by Minor Construction for laying the en-
cagement under the tracks, 1s scheduled from 8:00 a.m. on
November 16, 1954 to 4:00 p.m. on November 23, 1954,

Project CG=-587

Waste scavenging started on 9~-29-54, and all work on this project
is expected to be completed by November 12,

e. Project CG-588 - LX Prog.am

Scoping of Phegse I work (Phase I does not include waste disposal,
sampling nor other items under the study category) for B Plant
reactivation was completed during the month and was approved by
the Design Council.: Scoping of several items to enhance. pro=-
duction and operability at T Plant was completed and approved.
Work defined in the scope documents, plus first cycle waste
ascavenging at T Plant, were included in the project proposal,
which was completed and wes belng submitted for approval at
month-end. To date purchase requisitions, totaling approximately
$280,000, have been prepared and issued. Preliminary checking
of B Plant equipment by plant forces is well advanced and should
be completed by the end of November,

Work continued on the T Plant third extraction cycle and should
be completed by November 30, 1954, Study and scoping of first

cycle waste scavczging for T Plant have been completed and are

€0 be issued for review in the lmmediate future.

2. Manufacturing Engineering

8o

Standards

Re-engineering of the direect labor standard for the 234 =5 Opera-
tions Unit has been completed and is being reviewed in preparation
for publication; revision of the labor standerd for the TBP
Operations Unit is nearly complete; similar revisions to all

oD NECLESTINIED

=110 ﬁU“‘n 13 fdadd
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Standards (Continued) B <p{p @

other labor standards are continuing. To develop the
standards all repetitive Jobs which emount to more than

$500 per year in direct or applied labor are being measured.
The steam standard for the 234-5 Bullding, revised for
current alr flow conditlons, has been lssuved; the calculated.
steam consumption for the Redox Plant 1s being reviewed.

Work Simplification and Cost Reduction

The second Work Simplification Round Table series is 40%
complete, Six conferences were held this month totaling
116 man-hours of imstruction. Thirty-five operations or
procedures are under study for improvement.

The Work Simplification Proposals issued during the month
were:

1) A minor revision to the RAIS make-up procedure in Metal
Recovery (TBP) will permit an annual savings of $1,260
in material.

2) . Revisions to the briquette stamping procedure in Metal
. Fabrication will eliminate many hand motions and reduce
direct labor slightly. -

3) Revisions to ventilation in the Separations Plants will
reduce stesm fuel costs by an estimated $8,500 per year.

In addition, a study has been initiated to develop procedures
to reduce or eliminate railroad cask car contamination.

Engineering Assistance

Due to0 the large number of failures and operational difficulties
sustained with present agitator equipment, a review and re-
design 13 being expedited to get equipment that will fumction
satisfactorily under existing operating conditions.

All components for television equipment on the Redox crane are
on order with delivery promised by November 22, Final design
is awailting delivery of component parts.

Preliminary operability tests for acceptance of the Purex
ventilation system have been submitted for approval. Work was
started on "Manusl of Power Operated Equipment" for the Purex
Facility. Detalls of ventilation complications involved in
installing Task III, . the 2345 Bullding, have been worked
out and advance adjustments are being made to accommodate
this installation. A study was made of the operational and
supervisory requirements for start-up and operation of Hot
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c. Engineering Assistance (Continued)

Semi -Works L]

Modifications to Hoods #38-40, 231 Building, to

gain ventilation control have greatly improved working condi-~
Modifications to cell ventilation have decreased
turbuleance and its related contamination spread.
tion Group ig checking all bulldings for changes and necessary
adjustments to bring all systems up to standard for winter
conditions,

tlons.

d. Property Management

The Ventila-

Disposal of the 200~W Area guard towers has been completed,
and removal of the 200-E and 200-N Areas towers is proceeding

satisfactorily.

Decontamination of the tower searchlights,

which are to be excessed, will be initiated upon completion
of the tower disposal programe.

Remcval of the spere parts stock from the 27T13-WA Bullding to
the 2101-M Building in East Area was completed by the Stores

Unit on October 21, 1954,

No decislion as to the final dis-

position of the 2TL3-WA Bullding, which is considered a fire
hazard, has been made at this time.
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Numbei Title 0 Author
HW-33499  Justification for T Plant First Cycle D.E. Peterson

Waste Scavenging

BW~33295 Essential Material Ares Report to Cc st GeEe Cooper
and Purchasing, September 1 to
September 30, 1954

HW=-3329L Essential Material Consumption for G.E. Cooper
Redox Plant, Month of September, 1954

HW-33290 Essential Material Consumption for G+E. Cooper
TBP Plant, Month of September, 1954 ‘

HW-33288 Essential Material Consumption for T G+.E. Cooper

Plant, Month of September, 1954
BW-33665 Separations Section Essential Materisls G.E. Cooper
EW-33457  Separations Process Council Minutes 0.V. Smiset

2. HNon-Routine

HW-33400  Kadiation Incident, Class IT, No. 82 . D.R. Koberg
HW-3360). Rediation Incident » Class I, No. 389 R.N. Donelson
HW-33354  Evaluation of Recuplex Manufacturing F.T. Keenen
Adaptability
HW-33399 Reductions in Manufacturing Cycle for R.B. Guenther
0 the Fluorination Process of the 234-5
Buillding
HW-32972 Interim Report: The Circulating Gas Cel.e Browm
- Procedure for Coating Plutonium
Undoc. Production of Mpdel 190 Shapes W.N. Mobley
HW-33458 Recommended Analytical Re-Run Limits C.Rs Anderson by
T.R« Workinger
EW-33459 Waste Scavenging Cost Standards - C.R+ Anderson by
Metal Recovery Plant T.R« Workinger
EW-33468 SF Accountability - TBP Plant C.R. Anderson by
R.H. Chesworth
HW-33395 Redox Process Discussion Meeting 0.F. Beaulileu
HW-33443-RD Pre-reduction Time Cycle, Bismuth M. Peeiluyko

Phosphate Plants, Manufacturing
Engineering Report No. 8

BW-32553  Six-Month Post Acceptance Report, R.S. Bell
CG-550 Reactivation of 108-B Fecilities
EW-32413  Introduction to Purex Manual B.E. Qlark

Jed e Courtney
III PERSONNEL
A. Orgenization
There were no significent orgenizetion changes in the Separations

m Section In Qctober,

“Ea-13
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o B, Force Summary

Start of ®End of Net

Month Month Change
Section Genersal 2 2 0
Redox Plant Sub=-Section 230 229 -1
Metal Recovery Plant Sub-Section 295 280 -15
-2 Plant Sub-Section - 185 186 1
T Plant Sub-Section 198 205 7
B Plant Sub-Section é 8 2
Power & Maintensnce Sub-Section " 320 330 10
Projects & Personnel Development TL T3 2
Analytical Sub-Section 16k 160 -l
Radiation Monitoring Sub-Section 19 145 66
Section Total 1550 1618 68

Co Sa.fetx % rience

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

Do Radiation Experience

One Class II and one Class I radiation incident occurred., These involved:
o (1) over-exposure of a Fhotography Unit employee, who received 580 mr

while photographing the failed D-13 (waste receiver) tenk, No. 82; and

(2) uncontrolled exposure to a rigger who entered a canyon building without

the required monitoring or time keeping (No. 389).

The modified 200 West Area particle decontaminstion program resulted in a
reduction of estimated decontamination costs from $235,000 to $106,000,

The badly conteminated 50 acres East of the Redox Plant were plowed and
seeded with rye grass. This action, coupled with beckfllling around the
Redox sgtack grestly reduced a primary source of ground contamination within
the 200 West Ares.

During the latter part of the month it became avident that small perticles
were being deposited in an area immediately surrounding the stack. At
month-end the problem had not been resolved and investigatlons continue.

E. Personnel Activities

1. Personnel Programs and Training

G.E. Selectlon Program evaluation was completed for nine Operations
Unit personnel. One hundred fifty-four non-exempt personnel attended
training programs which included Process and Equipment, Radiation
Monitoring, Instrument, Safety and Security Orientation. Thirty-nine
exempt people attended the second meeting of first line Separations
’ Sectlon Information meetings, 30 completed the Supervisors Safely
Training program, and 6 completed Conference Leading program.
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Due to contemplated expansion in the Separations Section, requigi-
tions for approximately 375 non-exempt employees were filed with
Employment to staff Purex and B Plant facilities. Seven Separa-
tions Ttility Operators were upgraded to Separations Process
Cperators to meet the immediete needs of the operating plants,
Programs for receiving and training the influx of new personnel
are being flrmed up. Headquarters for receiving, training and
holding orilentation lectures has heen established in the 2101
Building, 200 East Area. The problem of staffing two major
separations plants in a nine months period will tax the resources
of the Section. It is expected that pesk manpower demands will
be supplied by resorting to a six-day work week during the

. startup period, but the requirements for personnel will never-
theless amount to approximately 450 people.

2. Labor-Menagement Agtivities

Relations with the HAMIC continue to be satisfactory. Four
grievaences of & minor nature were taken to the Step 2 level
by the Council ard were satisfactorily resolved. Preparations
were underway at ponth-end to discuss the training problems we
will face in the near future and arrive at a program mutually
acceptable to the Unlon and the Company.

0 Special discussion-type meetings concerning Union Relations
matters are being held by the Unlcn Relations representative
assigned t0 the 200 Areas, for first line supervisors.
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BLECTRICAL UTTLITY SECTION

W
MORTHLY REPCRT

Octeber, 1954

ACHITVEMERT
Operating Experiemce

Pover Statistics (see attached sheet fer details)

Prebable time ef Oasteber Peak Demamd , , 2:00 Pem. te 2:30 pom. October 11
Probable Demand Psak fer Ostebor , . . . 114,000 KW #
Cemparative Demend Peak fer September. . 116,179 KW
BillingM.ao....-..o..lJﬁ,?s'TW
Date Biliing Demmad Establisbed. . . . . May 28, 1954

*As indicated by tolomotering tetalizer

On Ostsber 5, & peak ef 50,500 KW was demanded at 100-EW., At that
time demands em the 230 KV leop reached am all time high ef 148,000 kW,

XXX

At appreximately 5:35 Pols, Octeber 1, equirment owmed by the Bumstead-
Welford Compeny, operating Iz the vicimity of the mew 200-E water plant
additlen, hit a pele kmeckimg the 2300 V asrial emergemcy feeders out
of service, Imspectiiem ef the limes did met imdicate any dammge and
breakers vere reclesed., Subsequent daylight imspectlem did met reveal
the need feor repairs, hevever, adjustmonts were xade te the relaying

on cme of the breakers, A fuse im the emergemcy oircuit te the 282
Bullding wvas alse feumd blewn,

EXTX

A% 2:08 a.m,, October 9, the McHary-Treutdale 230 KV line relayed out
causing system freqesacy fluctuntiens fer abeut fifteen minutes, The
lew peint was 59,58 cycles. Treuble aguim ecourred at 11:01 DPom. on
this 1ime vith the frequemcy drepping te 59.5 cycles, Preductien was
net affected in either case.
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At 9:43 a.m,, Octebor 12, pewer to eme of the twe 13,8 KV buses im 151-H
substation vas lest fer approximately emo mimute while switchizg eper-
atiems vere deing perfermed em a Plammed basie duwring am area dewn peried,
Retwrn of pewer te the 1700 aree sircuit vas delaysd dues te additiemal
lecal switching mecessary at the 16k Buildimg, The cause was entirely
due te ‘humam errer' woekness ef the mam performing the switching,

ZXT X
The 100-K Ares test pewor was lost for three mimutes em Octobor b, 195k,
due te the errsmecus tripping of & relay while 1t wes being ckocked,
This less ef pewver eceurred at 9:31 a.m,

There was ne 13,8 XV equirment ruaning ot the time emd the generaters
mintained the flew ef power te the 4160 velt squipment,

XX

Bqudi % 1emoe

Whils taking the 7100 p.m, rewtime reading at 151-H en Octeber 3, the
substation eperater meted crratic 230 XV welt mster resdings, The trsuble
ves subsequemtly lecalized at the No, 6, 230 EV, buasking em OCB 356,
Criticel pewer cemditiem Grade "W® was set up at 10:42 DeRo and the
breakor was takem eut ¢f service, The treuble was feusd te be due te
faulty mlo-up of the comtast at the bushing capaoiter termimal, Nermal
senditions were restered at 11:35 Dells witheut lest preductien, '

k3 3

Powor te 291-U and 222-U was reported off at 1:33 p.m. em Octeber 12.
Service vas rostered at 2:00 p.m, Bigh winds yrevailing ever previeus
days had lessened eme of ihe Juxpor commsetiems te the pever tramsfermsr
m»

XXX

Following the cempletien of maimtsmamce verk em 8 2300 V lime im 200-R
Area at 10107 a.m., Octeber 15, soctiemalizing switches wore being olesed
te return the line te service. Omo ef the outout switches blew up emd
started a phuse te phase fault, 2300 V oireuit breakers at the Pewer
Beuse sad ares substatiem amd the 13.8 KV faeder breaker at 251 Subatatien
epened. Pover vas resteresd ia aprreximately twe mimutes, except te the
Toeder carrying the faulty switch, Replacemeat ef this switch was ocem-
Pleted at 11:30 a.m. end service was restered ts narEal, Subsequemt
chaok ef the slrcult bresker relay settings at the three lecatiens re-
vealed need feor botter cesrdimatiem, Im oeeperatieon with the area elec~
trical mintenaxnce peepls, adjustments vers made, Cause of the failure
of the out-eut switoh cam smly be cenjootured,

%
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At appreximately 8:00 p.m. om Ostober 22, it was meted that a lime sec-
tiemalizing switeh im omo of the aerial 13,8 KV limes te the 181-B-C
pusping plant vas everbeating., Ieed wes switched te the ether lime awnd
SmMOYEOnSy ropalrs were cempleted at appreximately 3:15 a.m., Lev temsien
en the sprimg loaded cemtasts em omo phase apparsmtly caused the treuble.

b b 3 4

Prewntive maintomance testing em the five Gemeral Klectrie 230 KV breakers
lecated at 151-B-C amd 151-H has reveelsd that the reaistamces ef the
breaker cemtacts are abeve resesmended eperatimg waluss. Attempts will

be mede te ixprove the cemditiem hy breaking heavy applied test curremt,

If such motheds faill, 1t will be nmecsssary te epem the breakors amd

clecen the cemiacta,

Emn’m Influeneing Contn

Sectism attondance perfermamce fer the meath was the lovest im mamy
nanths, The main ceatributing reasems wvore: a l5-day absemce due te
a mjor operatiem amd an abssmce due te sickmess and death 1a a family.

ITXX

The very musual number ¢f adverse eperating experiemces duriamg Osctober

wore cemsiderod frem the viewpeint of gemeral imadequacies er imdicatiem
of employeo merale, Hewewer, there appsars te be me relatlemsbip. Each
eceurred due to different reasems vihich gceuld met be reasemably antlci-

pated,

TXX
Assistamce was given the Plaant Acsceunting Unit Im an Inventery of the
115-KV lime amd substatioms proparatery te tramsfer ef these facilities
to BPA, Tkhe tramsfer date bas met yet been fixed,
Operating and maimtomamee respsmsibility ef tke twe 66-KV substatlems
im North Richland and the shert 66-KV feeder lime supplylag these statiems
vill be tramsforred to the A Cammity Masagemext Divisiem®s Nerth
Richlamd Office, #ffosctive Nevember 1, 1954,

XXX
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Power te 100-K Area fer tost purpeses 1s presently being supplied ever
the west 230 XV log te thke KWW substatiem. Teost pewsr te I00-KE 18 being
experteé over the 13.8 XV tle line frem 100-XKW, Pever requirementas of
the 100-KE substatien have net required that it be mammed, Sufficiemt
porsennsl fer suckh eeverage ic net yeot available em the plamt, but is

in precean,

Tho clese relatienship af the semstrustien werk of CG-558 with existing
sparating facllities ¥will rYoquire eemstant alsrtnsse and attentiem in
order to keep system disturbamces te a minimm and provent ascidents.

TXX

Force Summary

&
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Oet, 31
o Exexpt porsemnel.
Dispatehers
Klsstrielans
Iinexsm
Swbetatien Operaters
Seeretary
Stenegrapher
Clerk
Sterokeeper
Draftsman
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Safety Rxperiemse

Tvwe miner iajurlies were reperted during the wmenth, The nermml average
is appreximately 3,

Badiatien Exporiencs

The develeypmont ef a presedure feor semtrel of wvohicles and psrsemmel
required te lsave the main plant reads bas cemsiderably clarified eur
appreach te preblems related te everall plamnt radiatien problemz
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ELECTRICAL UFILITY SECTION
FOR _MONTH EMDING OCTCBER 31, 1

POWER STATISTICS
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ENERGY - Md HRS, | MAXTMUM DEMAND-EW | LOAD FACTOR-%
1ast This Iast This Last This
. S Henth Momth Month Momth Menth Momth
230 RV System . — ‘
A-2 Out (100-B) 29300 | 5000 | K1200 ] 55 B3k
A-% Cut (100-D) 16750 15020 24200 23800 96.1 89,9
A-5 Out (100-H] 3950 T730_| 34700 | 15150 | oh.0 | 8.6
X-6Cut [100-F 8520 | 10190 12100 [ 14L00 86,5 05,1
A-7 Oub ( l"1"'06’-—2115:7 422k 720 16000 51500 36.7 17.5
. A-8 Out Area) 5700 5980 | 9600 _E%g%w_ B2.5 Bg%
— WML OO Bk %" ) "ﬁ B2,
— _vwAY W %ﬂ 16597 | 350 _148000* Ta 69,6
115 RV System
BB1-83 (T1s) 1566 _%__%5&_,_1%3@3 575 | Bh.o
, awd 9 18880% | 25L00% | 60.0 504
| ROBO® | Lohow | 0.8 | 73,5
» 30870% | 61,3 62,1
66 KV System
__B9-S11 Out (100-K) 816 L6 2000 L0 56,7 51.0
BT-510 Out (W, Bluffs) 219 2];3 720 Tha 42,2 35,0
Henferd Out 28 7 300#* 300%¥ | 13,0 21,1
TOTAL OUT 1063 836 3020%% | Shgpww 1‘:‘3.9 45,3
BANFCRD_TN 1071 85 2T00* 2300% T 55,1 ho.h
_Project Total
230 EV Out 7536k 72800 | 127200%% 161%50** 82,3 62,9
115 XV Out 11 14257 267ho*# | 30870%¢ | 61,3 62.1
6€ KV Out 1063 836 3020+ 1 oLB2% | 8.9 45,3
TOTAL OUT 68231 00893 | 156060%% | 105302%* | 78,1 62.5
230 XV In 76058 | 76597 | 190800% | 148000 | B7.h 69,6
21;"“5 XV _Cut 1150k 1u{2§g7 26ThO¥* | 30870%* | B1.3 ?"i
KV In 1071 5. 2700%% | 2300#* 1 Qe
(1)TOTAL IN 86933 91699 150240 181170 82,2 68,0

* Demotes Coimeidental Demamd
** Denmotes Nom-Coimcidemtal Demamd
(1) Includes 100-K metered test powver

Average Pewer Factor - 230 KV System 89.4
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MANUFACTURING DEPARTMENT
PURCHASING AND STORES SECTION
MONTHLY REPORT

SUMMARY - OCTOBER, 1954

STATISTICAL AND GENERAL

Successful bidders on the 10,400 GPM pumps and the L500 HP motors, were Delaval and
General Elsctric, respectively. Quotations on both transactions are presently being
reviewed by the Engineering Department. These items are for Project CG-558.

Procurement of the Vacuum Acid Fractionator for Project CG-598 was chenged by the
Commission from the proposed Letter Order to an attempt to negotiate a fixed price
Purchase Order to cover the design only, with a formula to be used in negotiating a
 fixed price for the fabrication after the design is completed. Negotiations were
carried on with the Lumms Co. and their proposal is being reviewed by the Engineer-
ing Department.

The vendor for the boron carbide rings for the horizontal rods on Project CG-558
has shown some improvement in production but was not able to meet promised produc-
tion rates. Within the next 10 days we should know whether additional sources are
necessary. ‘

All 9 1/2" aluwminum cans received which did not meet specifications are being re-
placed by Alcoa at no cost. Alcoa has increased production to make replacement
and still mect our current requirements,

All spare parts and equipment previously warehoused in the 200 West Area have
been moved tothe 2101-E Building. Shelving and Palletizing of the material is
complete.

Screening of material orders for Kaiser, Blaw-Kncx and Associates has been dis-
continued with the approval of the A.E.C.

Interest shown in the auction sale of surplus material and equipment was consid-
ered very good with a total of 3200 people officially registered to inspect the
material. Approximately three-fourths of the material sold had been moved out
by the end of the month with a time limit of November 26, 195L.

Automotive parts previously located in the 1131 Garage and the 716 Garage have
been moved to the new Transportation Facility without impeding service to the
Transportation Section.

Area Stores in the 3706 and 329 Buildings in the 300 Area were closed with twice-
a~day delivery from Central Stores replacing the area stores activity.

During October material and equipment valued at $10,286 were withdrawn from sxcess
accounts for use on the Project.

Organization and Personnel 9-30-5L 10-31-5L Change
Employees on Roll 282 279 -3
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PURCHASING AND STORES SECTION

T "ADMINISTRATION UNLT

OCTOBER, 1950

The following table shows the net dollar value of business, by cost category,
and the number of procurement actions placed with different types of vendors.

October, 1954

Government Small Big Educational
Cost Category Agency Business Business  and Other
30 -3 2L.00  § 2L4.00 $  L,357.56 §  1,976.71
i25 - 3 L99.00 - 106,861. 38 63,915,04
$500 - $ 2L,999.00 - 352,430.09 322,356,173 -
325,000 - 2 Up . - 87,32L.00 _1,186,086.00 ___
Total $ 2L.00 3 550,973.03 #L,573,L3L.L8 -
Number of Actions 1 21 82l
Vendor COntaCts * © o ® © @ & o o ¢ a4 o 0 o & w o e o 30).].
Damage Reports Processed o o o o ¢ ¢ o ¢ o 6 o ¢ s ¢ T
Qver & Short Reports Processed « o ¢ o o ¢ o ¢ o s o 3
Accounts Payable Requests Handled . . . ¢ o ¢ o o . « 329
Difference S1ips Processed .« « o« v o o o o o o o o s TU
Clearance Slips & Purchase Order Change Approvals . . 299
Material Exception Reports - « « o v 4 o ¢ ¢ o « « « 397
Return Orders Issued « ¢ ¢« o ¢« o o ¢ o o ¢ o o o o« & 190

The following is a tabulation of the activity in our utilization of Off-Plant
Excess Material and Equipment Program for October, 195L.

Items Items #Value of #it Cost of Savings
Processed Received Items Rec'd. Items Rec'd. to H.A.P.O.
2L6 6 $ 8,l63.61 $ 3,337.10 $ 5,125.51
Previous ‘
Balance 3,015 L53 #155,688.15 #7L,301.94 $81,386.21
Combined ‘
Totals 3,261 459  $16L,150.76 $77,639.0L,  $86,511.72

# Acquisition cost or market value - whichever is lower.

#* Includes packing and £

reight, where applicable.
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PURCHASING AND STORES SECTION
ADMINISTRATION UNIT

GCTOBER, 198L

Reouisitions on hand 10-1-54 .G D Total
Operations Procurement 690 0 690
Constru:tion Procurement 0 12y 124
A.E.C. Procurement 155 58 213

Totzl 3LS 132 1927

Reauisitions Assigned during Oct.

Operations Procurement 2038 0 2033
Construction Procurement 0 315 315
AE.C. Procurement 3383 57 LLo

Total 2L21 37 2793

Requisitions Placed during Oct.

Operations Procurement 2061 0 2061
Construction Procurement 0 313 318
A.E.C. Procurement 342 63 Los

Total 2403 381 278L

Reduisitions on hand 10-31-54
Operations Procurement 667 0 667
Construction Procurement 0] 121 121
A.E.C. Procurement 196 52 248

Total 363 173 1038

Purchase Orders Placed HW HWC Total

Operations Procurement 1727 0 1727
Essential Material 31 0 31
Construction Procurement 317 317
Local Purchase _ 3 2 3l
Total 1790 719 2105

Value of Orders Placed

Operations Procurement $ 751,558.24 3 $ 751,558.24
Essential Material 922,7L4.92 922,7uL.82
Construction Procurement 410,595.51 410,595,.51
Local Purchase 200.91 18 .78 219.69
Total $1,870,503.97 #L10,61L 29  #2,085,118.26
Alterations Issued Increase Decrease No Change Total
HW Operations Ll 32 16 g2
Essential Material L 5 9
HWC Construction 36 20 17 13
Total BL BT 33 7L
Value of Alterations Increase Decrease Total
HW Operations , 316,8[8.72 # 7,0LL. 00 s 2L,293.12
Essential Material 32,762.16 27,948.13 55,610.29
HWC Construction 36,33L.22 3,087.13 L, 121,35
Total 353,7LE. 10 3035,579.86  #127,32L.76
Government Transfers OR CRC
0 0
Organization and Personnel 9=30=-EL 10-31-EL Chunwe
Employees on Roll 21 21 0
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PURCHASING AND STORES SECTION
CONSTRUCTION PROCUREMRNT UNIT
‘ OCTCEER, 1954

0Successful bidders on the 10,400 GPM pumps and the 4500 HP motors » Were DelLaval and General
Electric, respectively. Quotations on both transactions are presently being reviewed by
the Engineering Department. These items are for Project CG-558.

Procurement of the Vacuum Acid Fractionator for Project CG-598 was changed by the
Commission from the proposed Letter Order to an attempt to negotiate a fixed price Pur-
chase Order to cover the design only, with a formula to be used in negotiating a fixed price
for the fabrication after the design is completed. Negotiations were carried on with the
Lummus Co. and were handled by a representative from Parchasing, two representatives from
Engineering and a representative of the Atomic Energy Commission. The written proposal of
the Lummus Co. is being reviewed by the Engineering Department.

The Asco Sintering Co. showed some improvement in their production of boron carbide rings,
but were not able to live up to promised production rates. At month end our Inspector
had been able to accept 6518 rings. Every effort is, and will continue to be expended to
get rings produced at an acceptable rate, but to date we have not been successful. We
should know within the next week or 10 days whether we will be compelled to seek add-
itional sources. :

Sixteen aluminum extrusions for horizontal rocas bad been accepted by month end from the

Aluminum Co. of America and no further trouble is anticipated in completing the order.

Such is not the case, however, at Reynolds Metal Co. who are attempting to make the

aluminum extrusions needed for horizontal rod replacements in the C-Area. Reynolds has

run in excese of fourteen die trials in attempting the extrusions and claims to have

spent an amount in excess of the Purchase Order price in their work to date. As the order

&ermits cancellation after 120 days at no charge, Reynolds notified us that new dies are pre

ly being manufactured and they will make only one more attempt at production. This trial

will be wade sometime efter the first of November, at which time their final decision will

be known.

An emergency order was placed on Octcber 15th with Tlco Tube Bending Works for 3500 re-
placement pigtails for the 100-KW area. The original shipping promise was October 25th,
but two changes in specifications subsequent to the placement of the order, moved the pro-
mise back to approximately November 5th. As Ilco has previously produced prototypes of
the pigtails, we have every confidence in their ability to produce on time.

Federal Products Co. was the low bidder on the automatic geging equipment for the 300
Ares. Since it was difficult to determine exactly what Federal Products was offering,

1t was decided to accept their offer to couplete the preliminary design work for a

fee of $1500. This fee did not represent their full cost of the design work, but would
represent our full liability in the event of cancellation prior to start of fabrication.
If their design proved acceptable, the $1500 fee would be cancelled by Federal as their
original quoted price included the cost of design.

The In-Line Alpha Monitor which was manufactured by Service Metal Fabricators Co. re-
presents quite a controversial plece of equipment, as Service Metal has presented a claim
for extras which will be in excess of the total amount of the original price. The amount
requested is entirely out of line, although we did recognize certain extra costs they had
incurred due to discrepancies in our design. Since their claim appeared to be in the
realm of the fantastic, we advised them that they would have to present it in writing
th a completely detailed and itemized list of extras claimed. Their claim had not
Gfrived at month ernd.

Organization and Personnel 9-30-54 10-31-54 Change
Employees on Roll 29 30 1
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PURCEASING AND STORES SECTION
~OPERATIONS PROCUREMENT UNIT

OCTOHER - 1954

Statistical and General

The situation with regard to 9-1/2" cans being produced by Alcoa is as follows.

All cans received which did not meet aspecifications are being returmed for
replacement at no cost. Alcoa is assuming full responsibility Tor all charges,
including the necessary re-packaging for shipment here. Their production has
been increased to a level which 1s adequate to replace the out-of-gpecification
material and fill our current requirements.

The search for an alternate source of cans is approaching success, in that
Barvey Machine Company has submitted a quotatlon on an experimental lot of
100,000 cans after having previously submitted satisfactory samples. Metal
Preparation Section is planning to work with the vendor to irom out the last of
the production problems, which should assure a qualified secon® source for this
material,

~Essential Materials Contracts

1. Aluminum Nitrate Nonahydrate -
Supplemental coutract still with the Commission for signature.

2. Nitric Acid -
Record of Purchase covering the extension of the Geners) Themical
Diviaion contract still with the Commission for approvel,

3. Caustic Soda -
Supplemental conxracts have been approved and are in force.

4L, Sulfamic Acid -
Contract completed and in force.

5. Ferrous Amuonium Sulfate =
Contract completed and in force.

6., Liquid Chlorine -
Contract written and sent to vendor for signature.

Organlzation and Personnel

9=30=54 10-31-54 Change
Employees on roll 34 34 -0-
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PURCHASING & STORES SECTION
STORES UNIT

OCTOBER, 195L

STATISTICAL AND GENERAL

All spare parts and equipment previously warehoused in the 200 West Area have
been moved to the 2101<E Building, Shelving and palletizing of the material is
complete,

A total of 111 items of electrical parts valued at about $50,000 were trans-
ferred from the Spare Parts account to the Standby account. These parts are
being held for emergency repair of the 230 KV lines.

A total of 624 items were added to the Spare Parts and Equipment accounts.

Receipts of operati'onal spare parts from Kaiser Engineers and Blaw-Know is
continuing. However, the bulk of these items are still awaiting transfer.

Screening of material orders for Kaiser, Blaw-Knox and Associates has been
discontinued with the approval of the A.E.C.

Interest shown in the auction sale of surplus material and equipment was

. considered very gecod with a total of 3200 people officially registered to
inspect the material. Approximately three-fourths of the material sold had
been moved out by the end of the month with a time limit of November 26, 195L.

Automotive parts previously located in the 1131 Garage and the 716 Garage have
been moved to the new Transportation Facility without impeding service to the
Transportation Section.

Area Stores in the 3706 and 329 Buildingsin the 300 Area were closed with twice-a-
day delivery from Centrsl otores replacing the area stores activity.

In the Excess Material and Equipment Accounts the following items are reported:

Disbursements by store order $ 10,286

Offsite shipments 216,644

Receipts 72,569
Organization and Psrsonnel 9«30=50 10-31-54 Change
Employees on Roll 185 181 “E



PORCHAS ING & STCRES SECTION

TRAFFIC UNIT

October, 1954

STATISTICAL AND GENERAL

As a result of rate reductions obtalned from the carriers, there was a total
savings in freight charges for the month of October amounting to $1,794.34.
This makes a total savings from September 1, 1946, to date of $1,777,143.62,

Savings Report

1. Rate reductions cbtained from carriers:
Savings for Savings from 3-1-46 Savings from
Commodity Origin " October, 1954 ihru Sevtember, 1954 9=-1-46 to date
Aluminum Sul- Portland, Ore, $ 480.79
phate (Liquid)
Caustic Potash Pittsburg, Cal. 341,21
Machinery Qakland, Cal, 58,92
Sulfemic Acid Grasselli, N.J. 013,42
$1,794.34 $1,775,349.28 $1,777,143.62
2. Freight Bill Audit 1,059,86 130,775.61 131,835.47
3. Loss & Damage and Over- 453,08 139,121.97 139,575.05
charge Claims
4o Ticket Refund Claims 143.68 42,611,044 42,754,72
5. Household Goods Clsims — 17,641,85 17,641,85
$3,450.96 $2,105,499.75 $2,108,950,71
Work Volume Report
Completed Travel Requests 142
Rescrvations resulting from above: Hail 32
Air 190
Hotel 209
Expense Accounts Checked 187
Household Goods & Autcmobiles Movements Arranged Inbound A
Movements Arranged Cutbound 3
Ingurance Riders Issued 1
icket Refund Claims Filed 6
Cellected - Number 11
Collected - Amount $143,68
Freight Claims Filed 12
Collected - Number 5
Collected - Amount $453,08
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PUORCHAS ING & STORES SECTICN
TRAFFIC UNIT
Uctober, 1954

Work Volume Report (cont,)

Freight Claims (cont,)

Freight Bill Audit Savings
Freight Shipments Traced

Quotations

Bills Approved

Carload Shipments

Report of Carloads Recelved

Commodity

Alumina Sulfate (liquid)
Aluminum Ingots )
Aluminum Sulfate (dry)
Aluminum Tubing
Anti-Freeze

Asphalt (liquid)
Caustic Soda

Chlorine

Coal

Drums (used)

Wooden Pallets

Lime

Machinery & Parts
Machinery )
Methanol

Methyl Iscbutyl Ketone
Nickel Sulphate

Nitric Aecid

Paint

Phosphoric Acid

Potash (flake)

Salt

Scda ash

2
iE

N n ‘

13
318

Over and Shorts Processed 21
Damage Reports Processed 17
$1,059.86

48

Freight Rates 3C9
Routes 232
Air Freight 2
Air Express 14
Carloading 185
Express 95
Rail 1,034
Truck 240
Outbound 0
NP op TOTAL

1 1 4

1 1

3 3 8

1 1

4 4

2

12 18 43

1 2 5

L4, 540 1,002

1 1

1 1

3 3

1 1

1 1 2

1 1

1 1

1 1

12 le 28

1 1

1 1 2

1 1

1 2 3

4 5
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PURCHASING & STORES SECTICN
TRAFFIC UNIT

OCTGBER, 1954

Report of Carloads Received (cont.)

Commodity CMS TP&P NP_ op
Sodium Nitrate 1
Steel Angles & Plate 1
Sulfamic Acid ‘ 1
Sulphuric Acid 1
Merchandise & Stop Cars 1 e 3
Total 342 189 602
Organizatlion & Personnel 9-30-54 10-3;—54 Change
9 9 0

TOTAL

LPHHH

1,133
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TRANSPORTATION SECTION Jff/
MONTHLY REPORT
October 1954 y
Transportation Section personnel forces increased from 489 to 490 by one
new=hire, two transfers in, and two transfers out.

Construction of the new Consolidated Transportation Facility was completed
during the month subject to relatively minor corrections. The heating system
has not as yet operated satisfactorily and seems to be the most serious ‘
problems The remaining exceptions should be completed by contractor personnel
in about two weeks. Occupancy of the new facility was begun on October 21 and
is virtually complete. All major functions were being performed from the new
headquarters at month end although considerable work connected with the move
remains to be completed.

Campleted the revision of payroll suffixes, cost codes, routine work orders,
and expense codes connected with the transfer of the Transportation Section
to the Manufacturing Department.

Attended a meeting on October 12 with budget representatives of the Manufac-
turing Department. General instructions have been received for the FY 1955
Midyear Review along with schedules for personnel, overtime, equipment not
included in construction projects, and materials. Key budget assumptions
are not yet available and this has atymied most activity. This will have
the general effect of tightening all due dates.

Preparatory arrangements have been completed with the Inventory Accounting
Unit on the physical inventory of Road Materials (0420-930) scheduled for
November L.

Attended a meeting on October 25 at H. A. Carlberg®s office with financial
and landlord representatives to discuss accounting and reporting practices
on landlord properties. Additional information is to be developed for
issvance in Manufacturing Department Guides.

Attended a meeting on October 27 with representatives of the Transportation
Section and the Stores Unit to discuss spare parts and related items. The
following is a concise sumnary covering major pointss

\'i
ae« Free issue materials. -

Most materials are to be transferred into Stores inventories. A working
supply of the remaining free issue materials is to be maintained in the
shops and replenished from the stockroom by Stores personnel.

b. Handling of special shop tools.
Stores is to be given reasonable compensation following a time study.

C». Preparation of store orders.
Garage Foremen are to complete the quantity, description, cost coding,

and signature. Stores personnel will fill in the part number and
inventory credit.

!
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Transportation Section

d. Escort service.

Stores will furnish escort service for all outside personnel having
need to enter the stockrocm.

e Transfer of railroad parts,

Railroad parts from Riverland are to be transferred on SMT's from
0420-932 to OLR0-58 concurrent with movement to the new Consolidated
Transportation Facility.

The Atomic Energy Commission has discontinued the policy of holding equipment
for future construction programs. All equipment will now become available for
possible upgrading or to satisfy additional requirements. The Commission has
also advised that an allotment of thirty replacement sedans, as scheduled in
the FY 1955 Equipment Budget, has been recelved. A Request for Appropriation
is being prepared for the procurement of thess units.

Commercial rail traffic during October increased by 138 cars or 6.03% over
September as coal receipts were samewhat higher. The following recapitulation
indicates the distribution of ccmmercial cars handled:

Carload Movements - Loads In Fmpties In lLoads Out Empties Out

General Electric Company 1052 16 13 1061
AEC 87 2 2 74
AEC = Kalser (cement) 8 0 0 9
Blaw Knoex 28 2 0 26
Le He Hoffman 3 0 0 3
L. Ao Hopkins 0 0 0 1
Kalser Engineers A 0 0 L
Ue Se Army 17 0 0 15

1,199 20 15 1,193

Rallroad process service during October increased by eight cars or 7.27% over
September and required 452 overtime hours.

Total car movements including process service totaled 2,763 in October compared
to 2,649 in September, 2,293 in August, 1,361 in July, 2,667 in June, 3,110 in
May, 2,267 in April, 2,482 in March, 2,624 in February and 2,545 in January.

Locamotive 39-3725 was released cn October 20 after being tied up at the 221T
Building for nine days by contamination.

The Plant Bus System transported 1.31% fewer passengers in October than in v
September. The following statistics indicate the magnitude of service rendered:

Passenger volume 141,365

Revenuse - bus fares $ 7,068.27

Earnings - transit advertising (September) $  104.6 -‘ylc"%;,
Bus Trips 6,492 855 j,@
Bus miles - passenger carrying 182,704 LA

Passenger milles
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The Plant Bus System began operating from the new terminal at the ConsMidated
Transportation Facillity on October 30, Minor revisions in routes, stops, and
schedules were effected at that time.

Transportation Section

Special on-plant bus service was provided from October 1 through October 10
for the auction of excess material.

Special bus transportation was provided on October 1 for a tour of the Plant
Areas by visiting officials of the General Electric Company and on October 4
for the Northwest Power Study Groupe. .

The Richland Bus System transported 7.06% more passengers in October thary in
September, The increase in patronage is largely attributable to seasongl
factors., The following statistics indicate the volume of service rendéred:

Total passengers including transfers 10,586
Revenue - bus fares $ £76,70
Earnings - transit advertising (September) $ La76
Bus trips 1,149
Bus miles - passenger carrying 6,090
Pasgsenger miles 28,725

Off-Plant chauffeured automobile trips (Company business and/or official
visitors) totaled 130 which were rendered to the following locations:

Benton City, Washington 5
Grandview, Washington 3
Hinkle, Oregon 10
Kennewick, Washington 19
Pasco, Washington 58
Pendleton, Oregon 8
Prosser, Washington
Spokane, Washington
Sunnyside, Washington
Walla Walla, Washington
West Richland, Washington
Yakima, Washington

FNFEFEIDDW

The following tabulation indicates in gallons the volume of fuel distribution
during October:

Diesel 50 White

Gagoline Fuel Cetane Kerosene _Gas

Stock at start of month 32,960 22,390 8,900 2,180 150
Received during month 93,486 12,700 26,000 2,560 0

Dispensed during mcnth 98,346 20,950 26,900 2,360 20
Stock at end of month 28,100 14,140 8,000 2,380 130

aim
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Transportation Section L
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‘ The following tabulatlon indicates the volume of equipment malntenance activities
during October by type of service and number of jobs:

Motor Overhauls
Class A Inspections and Repairs

Class B Inspections and Lubrications

Weekly Inspections = Fuel Trucks and Off-Flant Vehicles

Semi-Monthly Inspections - Buases

Monthly Inspections - Railroad Rolling Stock

Other Routine Maintenance Repairs and Service Calls

Accldent Repalrs and Paint Jobs
Tire Repairs

Wash Jobs

Vehicles Decontaminated

33
122
1043
75
147
10
1850
32
438
420
50

1,220 *

*The number of repair jobs performed was approximately 10% beléw normal because
of time devoted to moving into the new Consolidated Transportation Facility.

The following tabulation indicates the number of HO mlileage vehicles in service
during September and the utllization of each type:

Code Type Nos of Units Total Mileage
1A Sedans 338 610,219
1B Buses 103 236,082
1c Plckup Trucks ATA 255,095
1D Panel, Carryall, Station Wagon 162 159,137
1G Jeeps 2 82L
1H Powser Wagons 50 26,547
1J Armored Cars 2 2
A8 Series Trucks 222 88,394
1,343 1,376,800

Discontinued the seasonal repalr of lawn mowers for Commurdty.

The winterizing of HO equipment whlch was begun on September 20 is virtually

completes

Approximately 2,000,000 pounds of material and equipment have been loaded on
trucks and rallroad cars and 200 vehicles were moved to plckup points following

the auctione.

Approximately 1,400 man-hours and 500 equlpment hours were

required during October in the disposal of about 50% of the material.

The pregram of decontaminating grounds in the 200-West Area continued in progress
with the plowing of 100 acres; seeding and cultivating 4O acres; covering two
acres with 1,500 cubic yards of stabilizing materlal; and seal coating of three
miles of surfaced roadway requiring 10,000 gallons of asphaltic material and

500 cubic yards of mineral aggregate.

The Fall weed control program was begun during October.

This will include the

spraying of designated locations in the 70C, 1100, 3000, and 300 Areas, Electrical
Substations, and roadway shoulders with a soil sterilizing chemical to prevent

seed germination. :

RN
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Transportation Secti;n J‘?éilézf/
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A new delivery service was established to the 300 Area for Stores material
during the month. This service provides two deliveries and store order
pickups daily for each building.

Maintenance of primary roads required 491 man-hours; walkways, parking
facilities and other ground maintenance in the manufacturing areas
required 339 man-hours.

The following tabulation indicates in tons the volume of asphaltic material
handled in October for road maintenance:

MC 3 MC 5
Stock at start of month  40.7 Lek
Received during month 38 38.49
Used during month 345 16.

Stock at end of month Lkl o2 26.89

The following tabulation indicates the volume of mineral aggregate and
pre-mix material handled in October for road maintenance:

3/40 to 0 AMto O 5/8m 1/4m 3/4
Pre-mix Pre-mix Chips Chips Crushed Rock
Tons Tons  Cu.fd. Cu.¥d. Cu.¥d.
Stock at start of month 261 124 1,572 1,629 1,161
Made during month 488 253 270 0 0
Used during month 663 153 259 203 311
Stock at end of month 86 225, 1,583 1,426 850

TR T
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ENGINEERING DEPARTMENT

OCTOBER 1954

TECHNICAL SECTION

The recent high canning rejection rates of 20 percent to 90 percent due to
porosity of the Al-Si braze of slugs from rods heat treated in carbonate
salt in the new submerged electrode furnace at Fernald have been substan-
tially reduced by a six-minute outgassing of individual slug cores in a
chloride salt bath at 600-620 C. By approximating in the new furnace as ‘
nearly as possible the heat treafing conditions associated with the previous
Fernald furnace, the porosity encountered during the canning of uranium

has been reduced, but is still of such a magnitude to require the slug
outgassing as described., The higher hydrogen content of uranium cores
which is the cause of the porosity is believed at least in part to be

caused by a high water or dissociated water content of the carbonate salt
bath in the new Fernald furnace. Process studies and accompanying labora-
tory investigations are being actively pursued to determine a heat treating
and processing scheme to reduce the hydrogen content and therefore the Al-Si
braze porosity in an assured manner.

One hundred and seven hot pressed canned, nickel.plated, externally cooled
only, cored fuel elements were charged in C Pile on September 29. One tube
exposed to 600 MWD/T will Le discharged shortly after the first of the year.
Somewhat over 100 hot pressed, nickel-plated, internally and externally
cooled fuel elements are currently being processed for pile charging.

A total of 192 four-inch unbonded and 192 four-inch mechanically bonded
elements have been made by the cold pressure-weld canning method for production
test lrradiation. These slugs should be charged in the piles the middle of
November,

Approximately 600 fuel elements have been canned unbonded using the "C"
process with a fusion weld. These also should be charged in the piles the
middle of November.

During the month, slug ruptures occurred in seventeen H Pile tubes in an
area ten rows high and eleven rows wide. A high density of ruptures and near
ruptures was found in individuasl tubes. A localized hot spot of short dura-
tlon most probably occurred during a rapid start-up. There was no correla-
tion with metal type. Tubes have been pushed to minimize further incidents.

Two tubes of cored uranium slugs under test at C Plle have now reached
375-400 MWD/T. Plans are under way to charge four tubes of extruded cored
slugs at C Plle.

Thorium irradiations now consist of 148 J-Q columns in H Pile and 160 columns

at C Plle.
= ity
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Decontamination of the uranium product stream in the Redox Plant was impaired
by entrainment in the second and third cycle colummns. As a consequence only
that uranium which passed through silica gel beds met specifications with
respect to gamme activity. Extensive laboratory studies conducted by Process
Chemistry on plant streams have demonstrated that solids are contributing to
the emulsion condition and the resultant entrainment of activity. Correction
of the immediate plant problem via the periodic removal of accumulated

solids in the interface region by Jjet transfer is scheduled for testing.

Less cumbersome methods directed toward continuous removal of solids and
aqueous material from the uranium contalning organic stream are being studied
from a process and operaticnal and installation viewpoint. Plutonium de-
contamipation and waste losses of plutonium and uranium have continued to
reflect excellent performance of most of the process system.

Scavenging of the Waste Metal Recovery Plant aqueous waste stream with nickel
ferrocyanide, insugurated last month, has allowed the routine cribbing of
over 25,000 gallons of waste volume for each ton of new uranium processed.

A flowsheet has been prepared for treatment of wastes stored previous to the
start of scavenging.

. Shift operations were started in the Hot Semiworks on October 18 in prepara-

tion for the start-up of the Purex-process test program. Conversion of the
facility from the Redox equipment is over 98 percent complete.

The fission product activity retention in used TBP Process solvent appears
to be caused by reaction products of the diluent rather than by degradation
products of tributyl phosphate as has been previously supposed. Treatment
of shell diluent with nitric acid produces nitro, nitrate ester and acid
fractions, apparently identical with products found in used plant RCW,
which when added to clean, simulated plant streems duplicate observed plant
difficulties in respect to high flasiorn product activity hold-up, foaming
during UNH calcination, unfavorable uranium distribution raties and failure
to respond to sodium carbonate washing, The reactions are accelerated by
nitrous acid apd iphibited by urea. The implications in regard to specifica-
tions for hydrocarbon diluent and possible advanteges of a carbon titra-
chloride diluent are significant.

Addition of nitrite appears to effectively suppress ruthenium distillation
during recovery of nitric acid from Purex agueous wastes,

Laboratory experiments indicate that sparging with ozone during calcination
of URH to UO; will increase the decontamination factor for ruthenium from
about 10 to about 30,

Eighty~one production line slugs were selected at random and subjected to
X-ray analysis. A substantial number possessed pronounced (100) type pre-
ferred orientation, which in many cases varied across the radius of the

fuel element. Under these conditions dimensional instability under irradia-
tion may be predicted--specifically, a shortening in length and increase in
diameter, modified to a "dished" contour in the cases where orientation
values for (100) planes are greater at the center than at the periphery of
the slug. All of the slugs examined had been beta heat-treated in rod form.
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The three unruptured cored IKE slugs which were discharged with a similar

ruptured specimen on July 5 after about 1500 MWD/T exposure have been examined.

These slugs, originally AlSi canned, were essentially unbonded; cracks,
starting at the core, extended nearly to the periphery; although minor
deformatlion of the core profile occurred no appreciable dimensional changes
from uranium growth were observed; and hardness traverses did not exclude
the possibility that bete phase temperatures were reached in the centers

of the slugs.

DESIGN SECTION

Distribution of Design Section effort for the month was as follows: 27.2%
to Design Development, 17.7% to the 1952 Hanford Expansion Program; 18.7%
to Reactor Plant Modification for Increased Production; 5.9% to the UL-X
Program, and 30.5% to other projects and design orders. Significant changes
from the previous month include a reduction in design development effort, -
which is reflected in acceleration of the 4-X Program plus priority atten=
tion to other projects and design orders, including 1706 KE Recirculation
Facilities,. ‘

Total design for Project CG=558, Reactor Plant Modification for Increased
Production advanced to 42.6%. Scope design is 91% complete and detail de-
sign was advanced 4.3% during the month to 37.4% complete. Design necessary
for equipment installation during the first sbhutdown for replacement of hori-
zontal rods and thimbles and for replacement pressure gages has been com-
pleted. Work is nearing completion on the preparation of Project Proposal,
Revision 4, incorporating the revised scope of work in accordance with Modi-
fications 5 and 6 of Directive BW-309. The current design estimate for
CG-558 is $1,400,000.

Activity on the 4-X Program is continuing on a priority basis. Scope design

for Phase I of B & T Plants is 65% complete and detail design is approximately

7% complete. The design criteria for B Plant reactivation are being resub-
mitted to AEC for approval, incorporating minor changes as agreed with AEC.
The Project Proposal, CG-603, incorporating all the work at the Bismuth
Phosphate Plants into one project, was completed. Preliminary scope activity
continued on Metal Conversion and 300 Area 4-X facilities, with principal
stress on studying alternates for the UO3 Plant capacity increases,

Detail design for 1706-KE Recirculation Facilities was expedited during the
month to enable the start-up of construction on the building structure Novem-
ber 1, 1955. The structural drawings were completed and site excavation was
started. Total design advanced 22% to 62% complete.

Separation design development activity included the completion of the BPX
study for coupling of the B Plant with the TBP Plant and a feasibility
report was issued to management for consideration. A Bitrex study was
started to analyze the feasibility of coupling the B & T Plants to Redox.

b J[Z’Z’M’ﬂ:m

F-3

1"t

" R



Engineering Department m 4/&00/ Ap" HW-33585 BED
T

PROJECT SECTION . migp

At the end of the month construction completion status of maJof'proJecta
was as follows:

Project No. Title Completion
Scheduled Actual
Ca-496 Recuplex , 86% 84%
CA-512 100-X Area Facilitiles
KW - Water Plant 100 99.5
Reactor and Building 100 99.6
KE - Water Plant 100 oh. k4
Reactor and Building 100 92
General Facilities 100 - 9k,2
CA-513 : Purex Facilities, Part "A" oL 79 .
Part "D" 100 99
CA=-51k 300 Area Expansion 68 72
CG-535 Redox Capacity Increase, Phase II 85 81
CA-546 Fuel Element Pilot Plant 54 55

By completion of 353 orders, Inspection reduced the total number of orders
requiring inspection to 558, a decrease of 28%. This total included 10k
. new orders which require inspection.

At 2101-M Building, fabrication of graphite for the Physical Constants Test
Reactor was above 95% complete., Mock-up was started on October 28,

Overall completion of the 76 Acceptance Tests was about 65% for 105-XW
Reactor. For the KW Water Plant the major portions of Acceptance Tests
were completed, although only two had been completed and approved. Anp
unofficial inspection of the KW Water Plant buildings was made, and the
list of several hundred incomplete items was discussed with the AEC engi-
neer, One-half of the KE Water Plant was in operating condition, and
controls are being completed for the other half. Correction of architec-
tural and structural punch list items for 105-KW Building was about 50%
complete. In 105-KE Building, the storage basin monorail was c.mpleted
with minor exceptions. All ateam lines have been tested and flushed. All
105-KE nozzles were installed, including 200 silicone-treated outlet
nozzles. Acceptance testing began on the Sollids Feed System and the
poneumatic test of crossheaders, nozzles, and tubes. A.T.P., 1292, Cas Cir-
culation System in 115-KE, has been completed without exception.

Construction of 202-A Building was estimated at 76.8% complete. Welding

in the Hot Pipe Trench was essentially completed, and punch list items

are being cleared. Installation of pipe Jjumpers began in Cell "D," and

26 were completed. Fabrication of jumpers progressed to 724 welded, 590
framed and balances, and 560 tested. Amercoat painting was completed

through Cell "F," and painting was completed in the Decontamination Cell, ‘
Pool Cell, and Slug Stoirage Basin. Installation of ductwork throughout 202-A
was 81% complete, and heating and ventilation systems were 78% complete.

Major equipment installations included five Gallery tanks, three Organic
Storage Tanks and one centrifuge, and pumps and agitators in the Galleries.
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Calibration of instruments in the Central Control Room progressed to
about 50% complete. The 284-E Power Plant Addition was completed, and
the 283-E Filter Plant Addition progressed to the stage of clearing punch
list items. At 24l-A Tank Farm, concrete domes were finished on tanks
#101, 102, and 105. Area backfilling was about 75% complete. A contract
has been let for new work in the 241-A Tank Farm,

ADVANCE ENGINEERING SECTION

Calculation of isotope yields for homogeneous uranium-thorium alloy slugs,
as described last month, was completed and the results were compared with
the results of earlier calculations by Applied Research on thorium slugs
with a Uranium-235 jacket. The strongly absorbent uranium jacket shields
the newly formed uranium-233 from neutrons and the rate of burn-out of
U.233 is less rapid in Jacketed slugs; this effect suggests that jacketed
slugs might be superior for Uranium-233 production. However, this reduced
burn-out of Uranium-233 causes substantial losses of reactivity which are
much less severe in the case of the homogeneous slug; hence, it is indicated
thet the homogeneous slug would be preferable in a power breeder operating
on re-cycled Uranium=233.

ORGANIZATION AND PERSONNEL

Total on Roll, October 1, 1954 1,477
0 Accessions 28
Separations 23
Total .n Roll, October 30, 1954 1,482

J. R, Wolcott was transferred to the Special Study project during the
month, and A, B, Carson of the Technical Section was appointed to take his
place as Head, Reactor Design and Development Unit. Effective October 15
and with the disnolution of the Plant Auxiliary Operatlions Department

the statistical function was transferred to the Engineering Administration
Section, with L, G, Waters as head of the Statistical Unit.
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The Hanford Operations Office has approved.the disposal of surplus techni-
cal journals through the United States Book Exchange. This procedure 1is
in accordance with the recommendations of the AEC Technical Information
Panel and has the approval of the General Services Administratiom. Credit
is given for all items sent to the Exchange and items needed will be
secured from the Exchange against these credits. This provides an oppor-
tunity to secure a return on property which is of little value when dig-
posed of in accordance with the usual procedures for the dispoasal of
surplus materials.

In connection with the 30-day inventories, arrangements were recemtly
worked out with IBM to supply an inventory listing of a small segment of
the Classified Files holdings during each 30-day interval, 588 coples

of documents' in the HW 18,000 series were inventoried during the period

in connection with this program. All coples were satisfactorily aceounted
for.

An outline of a tentative classification guide for HAPO was commenced
during the month. The initial obJective is to obtain a subject breakdown
of Eanford activities. When this has been agreed upon by all Departments,
the assignment of appropriate classifications will be undertaken., Res=
ponsibility for preparing outlines on topics was asgigned to members of
Abstracting and Bibliography. It is anticipated that the initial outline
can be completed in two to three months.

During the month the following major econtract activities were handled:

1. Lease Agreement No. L-2 between General Electric and the Richland Soft-
ball Association was approved by the Commission the last day of
October 1954 and was forwarded to Richland Softball Association for
final execwtion.

2. Modification No. 1 to Consultant Agreement No. 116 between General
Electric and Dr. George Watt covering an extension of time of the
agreement has been approved by the Commission and conformed copies
wvere distributed October 11.

3. BSpecial Agreement No. G-49 between General Electric and the University
of California at Los Angeles covering the use of University-owned scam
welder which was sent to the University for execution September 20 is
8t1ll pending action of the University. Inquiry made at the University
revealed that they had returned the document for revision but the docu-
ment has apparently been lost in transit. Additional copies of the
agreement will be reprocessed for execution, incorporating changes
desired by the University. A

4. Bids on the printing of Hanford Works Official Telephone Directory
were received October 20, 1954. The Columbia Basin News of Pasco
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was the apparent low bldder. One exception to the specifications in
bidding on a different type style then was specified was taken. Since
the use of the type style proposed is acceptable to the Telephone Unit,
a recommendation of award will be prepared for submission to the ABC,

Special Agreement No. G-51 between General Blectric and faughton Rlevator
Company providing for the modification cf "C" elevators in 100-B, D
and ¥ Areas was sent to the Commission Octover 25,

Modification No. 1 to Consultant Agreement No. 122 between General
Blectric and Stanford Research Institute providing for an extension of
time of the agreement was executed by the Institute October 1,
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VISTTORS AND BUSTNESS TRIPS

T. J. E. Glasson visited here from Knolls Atomic Powar Laboratory, Schenectady, New
York, October 4 and 5, to discuss KAPL-120 loop.

D. H. Cornsll, T. J. E. Glasson, and K. J. Krystyen visited here from Knolls Atomic
Power Laboratory, Schenectady, New York, October 20 and 21, for consultations on
KAPL-120 loop. .

E. Lamb visited hers from Oak Ridge Natiomal Iaboratory, Oak Ridge, Tennsssee, October
19, to discuss specifications for CO and HE3N2 canned for irrsdiation at Hanford.

R. W. Coyle and R. R. Lees visited hers from GR-ANP in Cincinnati, Ohio, October 7 and
8, to discuss availability of irradiation facilities.

D. M. Wilsey is here August 31 through December 31 from Knolls Atomic Power labora-
tory, Schenectady, New York, for consultations on KAPL-120 loop.

J. A. Berbaret and W, H. Clark visitad the ANP Plant at Arco, Tdaho, October 25 and
26, to discuss proposed ANP irradiations.

M. W. Carbon and W. . Ekern visited Brookhaven National Iaboratory, Upton, Long
Taland, New York, October 18 through 20, to present papers at an information meeting.

M. V. Davis, R. 0, Gumprecht, and W. E. Niemuth visited Argonne National Laboratory,
Lemont, Tllinois, October 11 and 12, to discues reactivity mesasurements, and then
attended a Physics Symposium at OCak Ridge FNationsl Iaboratory, Cak Ridge, Tennessee,
Cctober 13 through 15.

J. H. Rector has been at the Asco Sintering Company, los Angeles, California, since
Seprember 7, for consultations on fabrication of boron carbide rings, and is expected
to return during November.

ORGANTZATYION AND FERSONNEL

September October
Administrative 5 3
Pils Development 62 60
Pile Engineering Th T2
Special Irradiations 25 25
Technical Liaison 6 3
Totel 172 167

FPile Development: One Group Head transferred tn Pile Engineering Unit, ome Physicist
T terminated, and one Technical Graduate was converted to Junior E’ngineero

Pile Engineering: Cne Group Head transferred in from File Development Unit, one
Technical Graduate - Rotational trensferred in from Operstions Anmlysis, one Engin-
mering Assistant 17 wes reuctivated from military service, ome Group Head trens-
ferred tc Applied Research Sub-Section, one Technicel Graduste transferred to
Precject-Inepaction, and one Engineer TI, ore Junicr Engineer, and one Engineering
Assistant 12 terminated.

Techninal T.imiaon: Ona Phyvatciet transferr ' n-0TUOCE88 L inesring.

RECIAZSITED
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PROCESS TECENOLOGY

Power Lavel Limits

During October the power levels of the D, DR, and H Piles continued to be limited
by a maximum tube outlet tempsrature of 95 C. Until the middle of the month, the
pover levels of the C and F Piles were similarly limited by 95 C and that of the B
Pile by 100 C. The limits at these three piles wers then raized 5 C. The new
"trip-before-instability" tube boiling limits are now near to being limiting at
the B Pile. Also, throughout the month, power levels of the C Pile were limited
by low reactivity impossd by selected graphite temperature helium concentration.,
The limitation i1s correctable by addition of more enrichment.

Process Changes

Three revised Process Specifications - Reactor Procesa were approved. Specifice-
tion 2.00 and 32.00 wvere made applicable to the K Piles. Spacifrication 11.00
>aused "trip-before-boiling” tube boiling limits to be replaced by the new "trip-
before-instability' limits.

Slug Ruptures Except for Those in the H Pils

At D Pile a rupture occurred in a wafer slug charged under PT 105-514-5Y. The
Jacket wall was split indiceting the possibility that one of the uranium wafers
had split, tearing the Jacket.

A1-123% Alloy Slug Failures

Ruptured "J" metal pilaces were discharged from five tubes at DR Pile. All five
ruptured pleces exhibited cracks in the Jacket vall,

Slug Ruptures at the H Pile

During the month slug ruptures occurred in 17 H Pile tubss in an érea, ten rows
high and eleven rows wide. A high dens ity of ruptures and near ruptures was found
in individual tubes,

The probable cause for the outbreak is concluded to be from unusual operating con-
ditions. A localigzed hot-spot of short duration most probebly cccurred during a
rapid startup. 7The conclusion is supported by (a) the fact that the ruptures are
located in a localized raegion of the pile, (b) & lack of correlation between rup-
ture and/or near rupture and metal type, and (c¢) informetion indicating the pessible
occurrence of such an event during at leas one startup.

To prevent further rupture in the region, tubes have been pushed as knowledge of
the extent of the damaged region has been obtained by (a) location of the ruptures,
and (b) examination of mstal discharged from tubes,

A determination of whether tube pushes have completely eliminated the defective
region can only be gained through further operation.
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Shutdown Water Flow Stoppege at the H Pile

3ecanse of ar operational error the flow of cooling water through tube rows 27 and
2b wag stopped for a pericd of about 2- l/a hours after shutdown but whlle consider-
aple heat generation was occurring. This occurred from a failure to valve properly
on the rear f'ace. The correct sequence of valving operations are routine and are
3tandard procedure, From heat transfer calculations the maximumm siug temperature
reached about 425 C and maximum process tube temperatures about 250 C during the in-
cldent.

After analysis of the problem, it was concluded that no serious damage to the slugs
had occurred on the basis of: (a) visusl examination of slugs discharged from a
region on header 27 which should have experienced maximum conditions, (b) successz=
ful backseating of charges in all tubes on heeder 27, and (c) consideration of likely
corrosion ard metallurgicael effects expected from the time-temperature conditions
imposed on tke slugs.

It wes corcluded that no serious damage had occurred to the process tubes on the
“asis of: {a) successful pressure testing of all tubes on the header to 40O psi,
{v) suceessful pressure testing of 2770-H to 60C psi, and (c) consideration of
possible loss of mechanicel strengtih expected Tfram the time-pressure-tempersature
conditions imposed on the tubes.

On the bagls of these firdings, operation was resumed with no slug discharge or

’ -
process tube raplacement because of the incident. In seven days of cperation since
t22 lncident ny difficuities have arlgen tecause of the incident.

Irradietion of New Fuel Slugs

Corad Siugs - Production Test 105-570-A - This preduction test authorizes the irra-
diation to failure of 4 tubes of cored-uranium lead-dip slugs and 4 tubes of standard
control siugs at both high and lower tube powsrs. Fouwr tubes charged at C Pile have
operated for three months (375-400 MWD/h) wit hout incidert., The four tubes charged
in F Pile September 14, rave reached 140-i85 MWD/L without incident.

Mechanically Zonded Slugs - Point Pressure Closure - Production Test 105-575-A ~ Tw.
tubes each contailnin g two four-inch, mechanically-bonded, point-pressure-welilded slugs
cestered with normal uranium pieces were charged in D Pile. Cne tube scheduled for
200 MWD/T has been discharged. Prelimlinary examlration indicates that the zlugs are
iz very satisfactory condition. The remaining tutse, scheduled for 600 MWD/T i3
sarrentiy at 360 MWD/T.

Fowier Metallurgy Slugs - Production Test 105-878-31 - This test authorizes the ex-
rosure of 5 control tubes at C Pile, 10 cortrol tuves at T Pils, and atcut 40 sup-
plementary tubes in T Flle. Two ruptures will bve incurred iz C File, and all slugs
. T File will te discharged at normal goal exposure, 675-775 M¥Z/T. The C Pile
tupes were charged September 16 and have reached 14C-15C nMD" Tae F File tubesz
are scheduled for charging ovember 8.

fnponded Slugs - Production Test 105-572=4 « This production te t authcrizes the
irradiavior to failurs cf "'C'-preocess-canned rollid and cored uranim slugs, and of
nickel plated 'C'wprocess-canmed 50ild urarnim slugs. A totaL of sixteen tubes will
72 charged, and s3x of theze +rill be irradiated <o rupture. The s$1ug3 are teing

canzed and wlil be crharged late in Nevemher.
P
L K
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ot=Tress~Carrad 3lugs - Production Test 105-577-A - This productlon test avthorizes
irradlation of 80lid slugs with fusion and diffusion welds, cored 8lugs with

oz welds, and control slugs, Fifteen tubes wers chargea% and four of these will
te irradiated to rupture. Current exposure is about 200 MWD/T.
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Uzbomdas Ziigs ~ Point Pressure Closure = Productiom Test 105-58C-A - A total of 8
four-iuen pleces, spaced with normal slugs, were charged in three tubes during Sep-
temter and are to be lrradiated to 200, 40O and 675 MWD/T for metallurgical examir-
ation. A fourth tube, containing 4 unbonded cored enriched pieces centered ty 18
unboznded cored pileces and solld aluminum dummies will be charged later in November
and irrediated to rupturs.

Developmert Tests 105~582-A, 105-581-A, and 1C5-592-A, Irradiation of IQS-7, 8, and
2 Metal - These tests have been approved and authorize the irradiation and special
plckzp cf a total of 16 tubes in H Pile. The metal under these tests came from rods
viick were rolled fram ingots which differed slightly from the ingots from which
staniard production metal rods &re rolled, Pre=- and post-irradiastion measurements
will be obtained. No ruptures are anticipated.

Untcnded and Mechanically Bonded Point-Closure Slugs - Preduction Test 105-584-4 -

‘A producticn teat to authorize irradiation of unbonded and mechanically bonded point-
closed slugs has been written and is circuiating for approval. Leed-dip comtrol
3.ugs will also be lrradiated for comparison. Three tubes of each of three slug-
types wlll be charged. Irradiation will cortinue until one rupture hes occurred in
each of the three types of metal., Charging is planned for late November.

Erojuctior Quantities of Cored Slugs - Production Test 105-591-A - Approval i3 teing
raguested for this test which haes been written to authorize the charging and irradi-
ation of produstion quantities of cored slugs (both extruded and drilled) -mtil 100
and 300 Ares process specifications have been issued. The first siugs, arriving in
October, may be charged in November.

crradlation of Extruded Cored Slugs - Evaluate Process Development = Development Test
i§§=§8&:§ - Approval has been received for this test which authorizes charging three
coztrol tubes for metallurgical inspection from eech momth's supply of cored siugs
recelved at HAPO during the development period of cored slug production. Ore tube of
extruded cored slugs alréady available for charging is also authorized. Equal num-
Lers of drilled cored slugs, when available, will be charged in the same tubes.
Exposure will be limited to 900 MWD/T and mo glug failures are expected.

—rradintion of Extruded Cored Slugs - Test Ultlumete Performence by Irradiastiorn to
Rupture - Production Test 105-500-A =~ This test nas been proposed and is being written.
Four tubes of extruded cored slugs and four tubes of standard production metal will

be charged in C File. Irradiation will conmtinue until both tpes of metal expeii-

ence two raptures.

#

vraritan SilZceon Alloy - Production Test 1CH5-586-A = Approval ls being requested for
tais test which authorizes the irradiation of silicon alioy solid slugs from ingots
(i t=be) ard from Dingots (4 tubes) also silicon allcy cored sivgs (3 tubes). The
Toar tuves from Dirget stock will te irradisted until two ruptures occur. Standsard
production metal (4 tubtes - 2 ruptures) will serve as control. Thke cored siugs will
Le irraiiated to 3C0 MWT/T. :
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Intermal.y and Extermaliy Cooled 3lugs = Production Test 105<587=A = .8 taest has
been proposed and is bYelizg written to authorize irradiation of T tubes of I and E
slugs in O File. Three tubes will be discharged at exposures up to 900 MWD/T. Four
tobes w7ill be irradiated wmtil 2 ruptures occur. Standard production metal (4
tubas - 2 ruptures) will serve as combrol. It is planmned *o measurs outlet water
tenperatures in the core ard in the annulus.

Memufasturs of Jther Products

Frelimirary Irradiation of J-Q Columns - Production Test 105-567-A = The third
scheduied discharge of cre coliumm from the H Pile J-Q block loading will be made
soon at aeut 110 MWD /tute. '

A second vevisicn to the sxposure plans for the remaining sleven columms is neceg=-
sary to meet AEC requirements, and Suppiement A (revised) will be issued in Novem=-
Bar. It 1s planned that ten tubes will be exposed to about 175 MWD/tube.,

Quamtity ITrradiation of J-Q Colqg;g <~ Produgtion Test 105-579=A - There are now
48 S-Q columrs in 2 Pile and 160 J-Q columns in C Flle under this test. Exposure
revisions at the reguest of the Commission have resulted in many changes to the
origiral tes* and Supplemernt A. These will be recalled and replaced by a revised
tost during llovembter.

Eigh Exposure Thorimm = Production Test 105-551-A = This test has been discharged
and the final repoyt has been writtem (EW-33324), Data or heat gezmeration versus
exposure for thorium slugs are glven in the report. The report concludes that B
process canning is unsatisfactory for high exposure thorium.

FIlE PHYSICS

XW File Z2tartup Program Planning

Crews have heer se.scted for the KW startup tests, & detailed schedule has been
preparad by Reactor 3ection, data forms have been prepared for reproduction, and
all special equlpment iz orn order or being fabricated, if not already available.
Sufticiert volmmteers are avallable from the physics groups of Applied Research and
Pils Technology to staff the three shift coverage with little additioral technicel
asslstunce from othar groups. Training sessioms will be held prior to startup to
ac¢uaizt the crews wilth the tests and with the individual jobs.

The dry temperaturs coefficient test authorizatior has received most of the required
gignatures. A new mortadle gas analyzer for checking hellum concentration in the
process tukbes duriny the teéest wes crdered on an emergency requisiticn when it te=-
came apparert that vhe device on hand could rot be made to operatws.

r an preparsd ard forwarded to “he appropriate Reacteor Section personnel.
tazts contemplated prior to fully loading the pile are with no water in the tubes;
e testz incliude dry cylindrical critical loading, determinations of VSR strength
n their skbadowed srray in a flattened pile by measurements of both scram transient

A rough draft of the technical portionm of the suthorization for the KE Pile startup
D has been
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axd tuekling of critical slab helghts with and without the 9 central VSR's ingerted,
ard findizg the number of control elements reguired to hold the fully loaded cold
dry plie sub-critical.

Product Yield and Quality

A gtnudy is mderway to determine the best manmer in which product quallty vs. neus
“ror "{empersture’ data may be obtained ir comjumction with the high temperature
graphlte test being planned for C Pile. A detailed check is currently being made of
tLe exposure history of the 20 ton comtrol batch from which the plutonium was ul-
timately fabricated into shapes and coumted for neutron background.

Plle Safety Studles

Numerical solution of the series expansion solution for the pile power transient
following loss of water has been worked out for the most extreme case: loss of water
&t fuil power (8C0 kw central tube power) following & cold startup. In this casge,
the powar level will reach 5 to 6 times the initial level within 1/2 second after
boiling sterts and will rise exceedingly rapidly after that. In such a case, a
nuclear acclient may result before the vertical safety system can take effect,

Fresent caiculations are being extended to attempt to include the effect of the VSR
system, If an excursion were to take place following equilibrium operation, the
effsct of the higher graphite temperature would be to reduce the reactivity gain
apprec.ably; the time and rate at which the VSR's entered the plle would then have
a sigriflcant effect on determiming the potemtial hezards of the excursion. After
propsr soiutions have been obtained, detalled calcuiatioms will be carried out by
IBM methods . :

C Pile Rod Life

Calcuiatiorns of cadmium burnout as a fumetion of exposwre were reaviewed to ascertain
wnether or not an immediate problem would result from = delsy 1n the C Pile HSER re-
Placement program. These calculatiocns indicate that the present erfective con*trol
strength of the C Pile rods should be very close to that at time of C File gtartup,
ard that any decrease in control strength over the next few months prior to replace=-
mext should not be sufficiently great to have an adverse effect on plle operation.

Cenms, Shielding Effectivensss of Water

Iz cozmsctlon with & 200 Aree problem, bucket storage of irradiated uranium in
shallew water was simulated in measurements using a gtorage aresa dumy elsvator,

The uwrazium 51ugs used in the measurements were the conterirg slugs contained in
ii=pair J-N columrs which had heen irradiated to gpproximately 100 MWD per column

2nd nad téer dlicharged approximetely 100 days previously. Approximately seven feet
cf water aceve the top of the slugs was sufficient to reduce the readlng approximate-
1y to tackground lavel. The observed intensity increase between seven feet ard five
feet waz a fastor of ten per 13 inches decrease in water depth,

Erig. 3 Damuge S+tuilesn

Nuzlear track pnotcgraphic plates have been piaced! over the DR test well containing
the 3imuiiatsd 60 per cent masomite Turnout configuration. It i3 heped that sufficient
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o izéicatizn will be obtalned of the fast neutron spectrum above 0.5 Mev. to permlt
3 good appreximation of the biclogicsasl dose; calculations indicate that the pre-
dominunt portion of the total Jdosage due to all forms of radilation leakage through
the detarlorated shield would be due to fast neutrons in the region of 1 Mev,

Thermal and resonance reutron data are now being evaiuated on iron-limonite con-
crete which had been heated to arn equilibrium temperature of 175 C.

HEAT TEANSFER

Sooling-by=-Bolling Studies

Sased upor realistic assumpiions, and using the data from the 189«D mock-up facili-
“les, it was calculated that a bolling reactor could produce overall -stsem qualities
of 2035 per cent. This steam quality would be obtained from a 3220 tube, enriched
pile operating at a power level of 1300 MW at a pressure of 1200 psi and a maximm
tube power of 8C0 XKW wlth cosine heat generation. The higher gquality was predicted
with the use of (a) devices to permit reasonable flow control on each tube, (b) a
fronteto=rear control system wnich would result in cosine hest generation, (¢) indi-
vidual tite flow monitors, and (d) individual tube exit guality monitors. The lower
guelity would result if the exlt quality monitors were rot available and if vapori-
zation were prchibited in = small percentage of the tubes which would be used to
messure tuve powers. The plle qualities indicated above are not the maximum values
that can be reached, rather, they are ressorable values for the conditions chosen.

l Eguipment Procurement ard Installation

Tnstulliabion of the new generator iu 18%-D is proceeding iz an orderly fashion. It.
ig anticipated that operation of the penerators and mock-up can be resumed late ir
November.

The Gesign efforts necessary to permit modification of the process tute mock-up are
rearing complation. It 1s estimsted that all of the necessary ejulpment will be on
order by the end of November. All items requiring long delivery periods have heen
ordered previously. Estimates of the time and expense regquired to perform the medi-
Tication are belng ottained at the presect time.

Frocurement activities are in progress to obtain heater tubes capable orf withstand-
ing high pressures. ‘These activities are two-fold. Contacts have been made with

an industrial coticern to determine whether that company can supply tubes at a reason-
abtle cost. Preliminary results appear optinigtic even though the company has never
made such tubes and even though all previous contacts with other companies have pro-
duced negiigibie resuits. Tie second attempt results from a design originated in
conjunction with Fuel Technology personnei. It 1s expected that a tube of this
secornd type may te available for testing late in November. The design and procure-
ment of other high pressure components such &s hydraulic seals and gas seals are
continuing,

The mock~up facilitles are bveing modified to permit safety studles on the K File

process tine geometry. OSpscial heater tubes for these studiss were procured by

Cesign Sectlon personnel, and these tubes are being further modifled to permit ac-
0 cumulatior of additional desired data.
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A gulick survey was made to determine the tube At limits at each

the Fazsilit settings. It was found that the outlet temperature limit for B Flle
13 sssentially 105 C for a 10 C inlet. Presumably F Pile orificing and instrumen-
tatlon could te adJjusted to attaln the same limits. Reorificing D Pile to corres-
pozd ©o B would allow 105 C in all tube rows except a few at the top of the pile.
Uther steps would be required to reach that limit in the top DR and H Piles, i1f re-
orificed, would be similar to D after reorificing. A% C Pile, an effective 105 C
1%y De attained at the present time.

o Pile Penellit Gage Reliability

The resulits of an up-to-date study on the rellability of the C Pile Panellit gages
are contaired in EW-33528, "C Pile Tube Pressure Moritoring System Reliability,"
H.H., Greerfield, 1C-25-54. It wes concluded that the reliability of the gages and
system L5 ¢ssentially wunchanged frem the time of the initial installation in
December, 195%. '

Hydraxlics Iaboratory Testing

Dus to the emergency at KW Pile regarding plgtall and temperature monitor failure,
extenslive assistance was giver to Deslgn personnel in (a) testing the present K
pigtalls to demonstrate that they are satisfactory for use on the rear face, (b)
developing a method of testing pigtails umder vibrational and cavitational fliow
conditions alorg with cyclic flexural stresses, (c) testing proposed rubber and
aluminum replacement pigteills under adverse flow conditions, and (d) testing the
reslztance-type thermoelements imder adverse flow conditions. No thermoelement
failure couid be induced under reasonably normal opaerating conditions.

Two different devices which will eliminate the severs vibration, problem at KE Pile
during pile flow acceptance testing were developed and tested. These devices are

cheap and easy to ilnstall in each tube, and Design personuel presently plan to use
one of these types.

Temperature Limits of 1706 KE Semi-Works

A 5ty of tke maximum sllowable outlet temperature for tubes of the 1706 KE Water
Studies Semi-Works was started. It 13 desired to operate the tubes at the highest
permissitle temperature consistent with plle safety from boiling considerations.

zterraliy sxd Externally Cooled Slug Studtes

Tests of the flow through process tubes loaded with production-type internally and
externally slugs were performed. These resuits were then used to calculate tha
temperatures to be expected wnder the production test which is being pianned. These
. bemperatures are reported in EW-33451, "Calculated Temperatures for Sclid, Cored
erd Imtermali-External Cooled Siugs in C Pile," F,E. Tippets, 10-18-5k4,

Selectlon of the fiow instrumentation and specitication of the trip settings neces-
sary to provide adequate pile safety imder production test conditions are being
complieted. Tt is probable that a 4O psi Panellit trip range w:ill he required for
high permiszivle cutlet temperatures,
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Flans are belng made to install thermocouples in the production test process tube
Just downgtream of the charge in order to measure the At's across the hole and
anaulus, These data will serve to conflrm the theoretical calculations.

An universal method of calculating the temperatures in internally-externally
cooled slugs was prepared and is presented in HW-3343%, "Heat Trapnsfer Analysis
of Intermslly-Externally Cooled Slugs,” F.E. Tippets, 10-15-34,

EXFERIMENTAL PHYSICS

Prototype Fhysical Constants Test Reactor

The Fabricetlion of graphite components for the Prototype Physical Comstants Test
Reuctor wes completed during the month and the initlal lay up of the reactor was
hegun 1n the 2101 bullding., The control reod assemblies are fabricated with the
exception of the fuel and poison slug loadings. The disc safety system 1s also
completad, The mecharism to move the face ls urder fabrication and the flux
leveling mechaniams are in the final phase of design. It 1s expected that the
reactor will bhe agsemblad in 189«D building next month for performence testing of
mecheanical components. The comstruction of the bullding to house the reactor
(305-B), which is being provided as Project CA-566, is proceeding on schedule.

el element fabrication prioritiles at Oak Ridge may delay the delivery of the lead-
uranium oxide fuel eliements. Attempts are now in progress to transfer this portion
of the fuel fabrication to Metal Controls Corporation who state that they can meet

a January 1 delivery date. Oak Ridge will meet the above delivery date om aluminum-
ures lum alloy elements. The swmary report on nucleer hazards - EW-32791 - "Summary
Repert of Reactor Hazards for the Prototype FPhysical Constants Test Reactor” has
teen transmlitied for suvmission to *he Advisory Committes on Reactor Safeguards.

2iug Rupture Detectiqn

An inspection of the erngineering capabilities of Radiatlion Cowmter Lavoratory, the
vandor awarded the contract to procure the spectrometer urits for projects CG-5T78
and 579, reveals that they are presently sub-gtardard as a result of recent or-
garizational chenges. It 1s felt that there is 'a strong possibllity that we will
now receive sut-standard ilnstruments unless some remedial action can be taken. It
has teern recommended that the contract te negated and renegotiated 1f possible at
this time; the remaining alternative Is that of proviiing the vendor with detailed
commernts srd azsistance during the developmental phaeses of the effort.

The protoitype gamms monitor at I Pile detected ten rupture incidemts during the
month; several of these ircidents invoived multiple ruptures. Ia every case, the
prototype performed very well reliative to the beta system. Some Jetailed integral
arnd differertial gamma ray spectra were ovtained on effluent prior to shutdown for
a rupture which yielded encouraging izforzztlior ir support of slug rupvure detection
v, recirouistizg system design. Quite substantlal fission preduct gamma activities
Were observed tO possess erergles in excess of 3 Mev. Thuz 1% may bhe possible in
this application to employ a dusl erargy channel apeatiomeﬁe r with a sigual channel
located above the 2.7 Mev. Hacl comtaminant which s pronounced in recycling systems.
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Tne majer portion of the laboratory development of the "gamma-scan”, a remotsly
scamnizg wnit to lsolate sources of high activity on the rear Tace, tas bsen com-
pretad. I'ne zercury Jet scanning switch has been adapted to this application, the
first twelve-detector unit has been tullt azd tested, and effort is proceeding on
jetsctor Jdevelopment for larger systems.

The design of a fuel element rupture detector for the KAPL-12C recirculatlon loop

has been initiated. The effluent in the loop will be at €00 F, 2500 psi, and re~-

circulating with a tventy second period. The basic requirements are quite similar
to those which would be experienced in an HDFR type operation and most of the de-

velopment effort should yleld results applicable to that case.

Neutron Economy Studies

The distributlon of fissions in 1.36 inch C.D. natural uranium slug as measured
with U-235 detectors and natural uranium detectors may be normelized to permit
the ratic of the fissioms in U-235 to the total to be extracted, thus yielding a
measure of the fast effect. The data presently avallable yield a most probable
value of 1.041 for this comstant; this result 13 to be compared with the value of
1.033 which is currently in wide use at Hanford. The higher experimental value
may presently te in error by as much as one per cent but it 1s believed that con-
templated measurements aimed specifically at determining this constant should re-
d~ce the uncertainty to about 0.4 per cent.

F.al Element Studies

an jmce

The reactivity of several modified fuel element Jdesigns has been determined by a
compciration of thecry ard experiment. The cases evaluated include (1) 1.39C imch
0.D. s5011d siugs with and without nickel cladding, (2) 1.390 inch 0.D. hollow
slugs with nickei cladding and 0.375 irch and 0.313 inch I.D., and (3) 1.336 inch
OuDe = 0.375 irch I.D. hollow element cled with Al-Si. Thase specific assemblies
have been svalaated in support of the Fuel Technology program; the results are
2iven 1z EW-335387, "Reactivity Calculations on Specizl Siug Designs - I," A. W.
Thiele.

K Pile 3tart.p Plarning

The inatrumentation for the monitoring of the approach to critical, post-sritical
reactivity measurements, and the measurement of neutron distributlons has been
egsemb.ed ard the ma jor portion of the modifications required have been made.
Special fuel elemernts and neutron detectors have been fabricated for uses in neu-
tron economy studies in special loadings. The gamma spectrometers required in
the program of special studies are now being assembled and calibrated.

Irnatriment Develilopment

Tns "l-2%5 risslon cowrter and assoclated electronics which make up the sub-critical
piie rmeutron multiplication monitor have been assembled and tested in the latora-
tory. The system yielded adeguate geparation of the pulses from filssion products
ard beckgrouni; the capabllity of operating in intense gamma flelds will be deter-
mired through tests with irradiated slugs. The mechanism for removing the assembly
from the reactor 4s pcst-critical levels are reached 1s beinz fabricated. The
Tecnaniza. components for the test hole installation at DR Flle have bsen deslgned
Ly Macharical Jevelopment and are beirg assemdled. It is expected that the in-pile

imzta_lation ~"ill De zade at DR Pile next _montl
B €!§EE:ij§é§§;!aF§§Ei}
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Progress has been made in developing an electronic controller unit which acti-
vates the safety system as a predetermined ilon current level 1s exceeded. This
system i3 ncw belng fabricated and will ve employed in the prototype FPhysical
Constants Test Reactor; it may also be adequate as a trip device for the K Pile
safety systems,

Tegt File - Routine Tests

Regular metal testing proceeded routinely with quality of bare sluga continuing
to improve., Fourteen Mallinckredt blllet egg lots ylelded TDS values ranging
from 10 to 13. Twenty-one Fernald billet egg lots yilslded TDS values ranging
Prom 11 to 19. The TOS of an egg from recycle uranium was determined to be 59;
tests are waderway to ascertaln the U-235 content of this peor quality material,

Teast Pile = Special Tasts

Several samples of graphite were tested for North American Aviation in support of
the SRE program. The tests ylelded dih values ranging from -0.04k to -0,67. These
values are +0 be compared with +0.255 fer wnpurifled graphite in the K Pile re-
flectors and +1.0 for the purified meterial in the K Pile active region. '

MECHANICAL DEVELOPMENT

Charging and Discharging Studles

One vendor fabricated expanding metallic spline for segmental discharge was re-
colved during the month. Modifications are being made to comnect the spline to
the other equipment for testing. A coated fahric spline is being assembled on
plant to evaluate this type of consgtruction and another fabric apline of different
design was received from a vendor.

Re-design of the mechanical holding slug for segmental discharge was completed
during the month and three pieces fabricated. Testing will commence withln the next
two weeks. :

The fluorescent Markal paint stick for the ruptured slug segregating device was
received during the month and tested. Testing showed 1t to be completely un-
satisfactery from the standpoint of facilitating segregation of the marked pieces.
Further compounds are being formulated ard will be tested in an attempt to perfect
this system.

Boxizontal Red Studies

Nre ergireaer was s$till in Los Angeles this month providing technical assistance
4o the Asco Counpany in the fabrication of the boron-carbide rings. Iatest in-
fo;mation irdicates the compeny 1s now in production but at a rate greatly reduced
from that orlginal’y expected.

The firgt proiuction samples of the seals for the new horlizontal comtrol rods were
recsived and tested thils month. Sealing gualities were found to ts excellent.

The thres replacement rods of the new dssign all cortinue to fuzction preoperly.

ARSI tswevesron sl s
y

Fb-12



P1le Tachzology ub-Section « S . EW-33369.0EC]

The ribbed sphincter seal ingtalled on the "A™ rod at C Pile continued to operate
“with no leakage. . .

Vartical Rod Studies

The problem of the galling in the external thimbles of the K vertical safety systems .
was eliminated during the month by removing 1/8 inch from the diameter of the piston.
When used with the original bronze piaten rings, this was found to completely pre-
vent scoring or galling of the cylinder. All of the rods installed at K were modi-
fied in this menner. IFurther work is being performed in an attempt to ilmprove the
Ball 3X tile-in switch.

The washer seal installed on VSR 16-C has now operated for one year with no apparent
leakage.

Supplemertal Control

A rough draft of document EW-32681, "Re-Assessment of Disaster Coatrol Systems," is
being circuiated for comment. In brief, the document discusses all of the various
disaster control systems which have been proposed and describes the degree of pro-
tection it 18 believed that each will afford. Work continues on the experimental

determination of cooling rate ard water Jistribution for a graphite wetting system.

Centirnued development work on the boron poison apline has indicated that the best
approach 1s to roll the splines. Some success hag bYeen achleved by this method,
however, further modifications are necessary to eliminate twisting in the spline.
Boron grain size and rolling pressures have been standardized to give the desired
gpline cross section. Fabrication of the shielding cask has been started.

Work on the BFE supplementary control system contirued during the month. The con=-
trol valive leakage problem was eliminated by using a teflon to stainless steel
seat., Accurate control hms been obtained by the use of hand operated valves, while
the motorized valves have been umsatisfactory.

Procezs Tube Assembly and Piping

Consideradle concern was generated early thls month by the fallure of the aluminum
coznnectors on KE File during pump flow tests. Abnormal conditions pertained in that
the process tubes wers empty, thus greatly lowering the back pressure on the venturls,
and creating a severe cavitating flow. Excessive vibration wes set up in the con-
nectors arnd because of improper grain size, sectlions of the aluminum literally "popped”
out. A Joint GE-AEC task force, set up to analyze the problem, placed an order for
sufficient rubber hose conrectors to permit scheduled start-up of KE Pile. Samples

of these rubber connectors were tested to determine their sultabllity. It was our
corclusion and recommendation from a study of the results of thess tests that the
hose connsector constlitutes a satisfactory temporary expedient until a mere suitable
connector of eltner rubber, aluminum, or preferably stainless steel, can be developed,
tested, ard procured.

At memtha'ls exd, tests ars in progress on samples of aluminum counectors of proper
grain dlze.

Twe apprepriation request for the flexible connector test racility was approved early
tals montr Ard shop work anid prucaremant [y Eurchaued items has been started.

: yﬁﬁﬂﬂll
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Iwo Resistoflex teflon hose cocnectors were installed on the rear face of C Plle
under Production Test 105-58%-A. A bursting test was made on one of these con-
nectors whizh had been seversly kirked along its entire length. No delsterious
effects were noticed ag a reswlt of this kinkirg.

Shop work was started on the high pressure test loop for the eveluation of thermal
shock on flange conrections, Most of the equipment for this loop is being pur-
chased from vendors and further work is delayed pending ita receipt.

Thysical Constants Tesgtirg Reactor

Work orders have been issued for all mechbanlcal components on the vertical safety
system and all major components of the horizontal ¢ontrol-safety system. Graphite
fabrication is essentially complete with layup acheduled to be started before
November 1. Concrete pours for the 305-8 Building have been completed for all
exterior walls, the reactor peds and the TTR trench. The designs for the movable
face, flux leveling device, face gupport frames, and the Boral Jjucket are well ad-
vanced.

Other Engireering Development Work

A survey wes made of poswible msans of providing instrumentation for a boiling pile
that will permit messurement of cutlet steam quality. Results of the survey were
sncouraging and it is believed that a sultsble instrument can he developed.

Investigation weas made during the month of the possidble application of ultrascmic
methods for c¢leaning contaminated dummy pieces. This system is bLelng combiyed
with one which alternately sorts slugs from perfe and conveys the perfs to the
decontamination statiom.

Development of under-water saws for process tube examination work is tow sssentially
complete, Only two saws remein to be perfacted, one for cutting zirconium tubing
ard the sther to permit removal of stuck ruptures from sections of tubes,

Additicral testas for new rubber gsampies have heen scheduled by the Special Irradi-
ations Tnit. Eighteen additional samples have bsen mounted arnd will be exposed
to plle effluent conditicns.
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GRAPHTTE STUDIES '

Dimensionally Stable Graphite.

A definite expansion rate has Leen established for Korite coke graphite produced
by Battelle Memorial Imstitute. Low exposures indicated dimensional stability
of this msterisl under irradiation at low temperatures (approximately 50 C).
Recent exposures of betweer 2100 MD/CT amd 2500 MD/CT coupled with prewious data
indicate an expansion rate of about 0.2 per cemt per 1000 MD/CT. Pile grade CSF
graphite exhibits an expansion rate of about 0.8 per cent per 1000 MD/CT at expo-
sures in excess of 1000 MD/CT. ‘

Thermal Conductivity as a Functian of Graphitization Temperature

A dependence of pre-irradiation thermal conductivity of graphite upon graphiti-
zation temperature has been demonstrated. All thermal conductivity measurements
were mede at room temperature. The rate of change of thermal conductivity was
found to be greatest between graphitization temperatures of 2000 and 2300 Cc, for
both wvarm molded Texas graphite and extruded Cleves graphite. This rise mey be
agscciated with a perfection of srystal structure.

Bffect of Pile Operation on Graphite, PT 105=1~P

Four cold test holes at D, F, and H Piles are currently charged with graphite
samples under this production test., Routine irradiation for graphite compar-
isons and evaluations will continue. Twe tubea at F Pile which contained papoocse
loadings wers dischsrged recently ani the samples are being measured in the lab-
oratory. ' .

Comtrolled Temperature Irradtation of Graphite, DT 105-538-E

Two ten~day irradiations, one at 25 C and one at 85 (, were completed for twenty-
four samples. The accumulated exposure was approximetely 60 MD/CT. Length meas-
urements and Cp spacing measurements have been completed. The current loading
at 85 £ will be used to determine if the damage will saturate.

Irradiation iz Recireulation Loop, PT 105-506-E, Supplement A

The graphite samples in ths H recirculation loop vere discharged during the month
and await physical measurement., The samples wers irradiated for ninety days with
inlet water temperature L0 C amd outlet 130 C.

GEH-2 Program, MTR Irradiastions

A comparison of Battelle E201 with Speer SGBF graphite 1s being carried out in
the L-45 position in the MI'R, The samples were charged during October and will
receive a s8ix weeks' irradiation.

Pile Graphite Sampling Device

Additional testing and improvements wers made on the core borer. A positive
acting dsvice for removing the cores from the saw has been incorporated. Suit-
able devices for preventing personnel and equipment contamination are being fabe
ricated for possible use with the core borer.

prps neeimEy
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High Temperature Irradiation Facility

The design of the high temperature facility to be installed at the MTR is fifty
per cent complete. Testing of heater designs is being carried out. A goal for
startup has been set at February, 1955.

C Pile Urccoled Test Hole

The design of an uncooled irradiation facillity in the Y test hole at C Pile has
been approved and construction has started. Special Irradiations Unit is handling
ths proJject.

¢

Special Study Repoxt

Data requested by the Special Study group were accumilated and turned over to them.
This report included analysis of grsphite procursmsnt problems associated with the
Specilal Study pile. This report has been generalized and will be issued soon as
an informal document,

Graphite Oxidation Studiee

A series of graphite burnout monitoring samples wers removad from process channel
2577-IR at DR Pile on October 19, 1954. These samples have bheen exposed for 181
operating days. The burnout rates cbserved for the central samples was 0.2%/1000
days for large samplss and 0.84/1000 days for small samples, Maximum graphite
temperature has averaged sbout 480 C.

A similar series of samples was removed from chamnel 1960-C at C Pile.  These
samples showed approximately the same rate of durrout at slightly higher grephite
temperature,

The final series of samples authorized under PT 105-504-B havebeen analyzed. The
following results were obtained:

1. Samples of graphite and a 30 per cent helium - 70 per cent carbon dioxide
gas mirture showed a reaction rate of 0.2%/1000 days based on the decrease
in partial pressurs of carbon dioxide,

2. Semples of graphite and approximatsly 1 gram of ligquid water indicate
reaction rates of appreoximately o.h%/iooo days. The proposed reaction
18 C + 2Hy0—>COy + 2Hp. UNo carbon monoxide was found in the reaction
mixture.

3. Samples of graphite and nitrogen saturated with weter indicated retes of
0.02%/1000 days. No oxidea of nitrogen were observed.

L, Samples of aluminum and carbon tetrafluoride were irradiated in guartz
ampules., The reaction obaerved was CFL + SiOp —= COo + SiFy. The
reactlon was essentlally 100 per cent complete.

Additicnal surface area measurements have been made on the full sized graphite
0ba,rss removed from the "G" test hole of C Pile. Measurements taken on samples
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removed from the corner of the bars indicated an oxidation of spproximately 0.2
per cent, A croes section of one bar was sectioned into six pieces and surface
ares measurements made to determine the oxidation gradient across the bar. The
data indi~zste a decided gradient across the bar. The minimuu oxidation value
was less tlen a factor of 3 lower than the maximum observed value. From this
it can be ~oncluded that the major portion of the oxidation of these bars
eeeurred on the geometric surface.

Pile Digtortion

Recent traverses at D and B Plles indicate that there has been little or no change
in the fringe :zone expansion. The data indicate that the center zone of B Pile
has annsaled to such an extent that the vertical height of channel 46T74-B is now
less than the nominal layup value at a point 20 feet from the front face. It is
now evident that all piles witk the possible exception of F Pil: have amnealed or
shrunk as a result of high temperature cperation to such an extent that the center
point of the top of the pile stack is below layup. Continued contraction of the
centrel zons graphite can result in a decreasse in the radius of curvature at a
point 10 feet from the front face.

WATER PLANT DEVELOPMENT

Flow Laboratory

Operation of the five in-pile tubes at 105-D Laboratory coantinued. Current tests
include filtered water at pH 7.3 and 0.2 ppm dichromete, pH 7.0 and 0.2 ppm dichro-
mate, and unfiltered water at pH 7.0 and 5 ppm dichromate. All tubes are scheduled
for dilscharge at the next shutdown. A mock-up test was initiated to investigate
reducing process water pH as a means of increasing the temperature at which calcium
carbonate scale is deposited in tubes. Preliminary test results indicate that
reducing pH from 7.7 to 6.5 increases scale-out temperature from 135 C to 170 C

or over. Examiration of steel coupons sxposed to various water gqualities showed
excessive corrosion at 90 C with pH 7.0 and 0.2 ppm dichromate, Subsequent tests
indicate that at elevated temperatures both pH and dichromate have marked effects
on steel corrosion in the ranges currently under evalusation for process water use.

Preparations for shutdown of' the laboratory early in 1955 were begm. All work
being performed in the Flow Laboratory will be transferred to the 1706-KE Semi-
Works, Comstruction of the 1706-KE Building proceeded. The building is essen-
tially complete; major equipment items yet to be installed include in-pile procass
purps, chemical addition equipment, and instrumentation. Owverall completion is
estimated at 80 per cemt. At months end, half of the Sub-Unit personnel were
transferred to office facilities in the K Area.

E}ant Testy

The half-plert test of pH 7.3 procsss water continued at 100-F. Two charges of
metal are awalting corrosion examination. It is hoped this information will pro-
vide the final needed data on slug corrosion at reduced pH. Investigation of
tube corrosion is still in progress. Operation of the half-plant test of 0.5
ppm dichromate process water continued at 100-D,
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A test was conducted to determine the hydraulic lLimits of the KW filter plant.
Results of preliminary runs indicate the filter plants will not be limiting up
to pile flows of 170,000 gpm and probably up to 180,000 gpm. Further testing is
plannad after minor revislons to control instrumentation.

Recirculation Studiss

A zirconium process tube was installed in the in-pile loop at 100-H, and charged
vith regular metal slugs. Ths gystem was operated at 175-180 C cutlet tampera-

ture, One of the three circulating pumps was inoperable dus to 2 faulty mechanical
seal; however, this loss did not require shutdown of the system. EIM0O-2 operated -
most of the month at 185 C using aluminum slugs in a zirconium process tube, Evi-
dence obtained to date shows very little tendency toward increased corrosion of
aluminu in contact with zirconium in high purlity water. This information is further
confirmed by short runs (up to one week) im EIMO-4, at a temperature of 230 C.

Tests in EIMO-4 are now being conducted at 260 C.

Arrangements were initiated for fabrication of the carbon steel loop by code qual~
ified velders, Off-site procursment of an additional high temperaturs loop pro-
ceeded. TFurther assistance was given Design in the KER project. A test was
conducted to determine requirelflow rates to flush demineralizing resin from the
top and bottom of a columm. Construction of the KER Building was begun by Kalser
Engineers.

Bolling Studies

o in-pile boiling tests were conducted this momth becauss of the faulty circulating
pump in X Loop and because of operating difficulties at K Pile. Aluminum slugs
exposed to 10 per cent quality steam at 190 C, 110 fps, for 15 weeks shows a slight
veight loss. All shorter exposures had yielded weight gains up to 0.7 mg/cmz2.

The mock-up boiling loop, EIMO-3, was discharged after 42 days operation at 180 C,
10 per cent gquality. Some rib grooving was observed on slugs from the boiling
portion of the tube. The locp has heen rafitted for a test to determine effects
of & slug rupture in a recirculation system under boiling conditions. Primary
purpose of the test 1s to obtaln data on rate of dissolution of the slug and
abi1lity of the clean-up syatem to remove the rupture products.

PILE COOLANT STUDIES

Production Tests

Tubes 2071-C and 2276-C operating at average outlet water temperatures of 92.7 C

and 95.7 C, respectively, under PT 105-519-E were discharged on September 15, 195L.
These tubes had reached an exposure of 479 MD/T and had operated at 722 KW per -tube.
It is estimated that 10 mils of sluminum had been removed from the slug jacket of

the maximum corrosion slug. Although the corrosion rates of the slugs from these

two tubes are somewhat higher than would be predicted from theoretical considerations,
they are in line with the corrosion mtes reported in the previous monthly report

for tubes 2679~C and 2975-C which operated under approximately the same conditions.

The far gide of D Pile kas operated throughout the month without incident under
PT 105-542-F which authorizes 0.5 ppm of sodium dichromate in the water to one-
Oalf pile. This test has now been in sffact for four months.

b= 18
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The first tube of metal to go to high exposure under PT 105-539-E was discharged
at ¥ Pile with a total concentration of 373 MWD/T. The metsl is now awaiting
examination and weighing. i

Development Test 105-544-E to determine the effects of T2-5 aluminum perforated
dummy slugs on the corrosion of the rear portion of the process tube wae started
on September 15, 1954k. Process tubes wers replaced in channels 2071 and 2276 at
C Pile. Tube 2071 was loaded with a normal rear dumy pattern of 2-S aluminum
perfs. Tube 2276 was loaded with a rear dummy pattern of 72-S aluminum perfs.
At the completion of the test, process tubes 2071 and 2276 will be removed from
the pile for a comparison of the corrosion rates of ths twp tubes.

Installation of two 63-8, 72-S clad, process tubes in D reactor under PT 10%5-543-B
is awaiting the convenience of the Manufacturing Department. Six additional 63-8
tubes will be prepared for installation in B, D, F or H reactors.

Corrosion Monitoring

Six amd one-half process tubes were examined during the month revealing no new

or unusual corrosion. Inspection of the 105-B south high tamk revealed the
presence of a large number of barnacles on the inside of the tank. Examination

of ths metal under these barmacles revealed no deep pits. Inspection of the 105-C
north high tank showed it to be in good condition; however, some paint was peeling
off the roof of the tank. No corrosion of the exposed metal was observed.

The borescope modified for inspection of rear Van Stone flanges was tested on

the rear face of H Pile. The test was not too successful due to the borescope
disturbing the water and restricting the. flow. Further modification of the

borescopes has corrected this condition.

laboratory Corrosion Studies

After four months operation on cold pH 7 water the front tube mock-up was inspected.
The four tubes that had operated with no dichromate im the water averaged about

80 times the number of barnacles per foot as compared to three of the tubes
operating with 0.2 ppm sodium dichromate. A fourth tube operating with 0.2

Ppm sodium dichromate had about the same number of barnacles as those tubes
operating with no dichromate in the water. In all of the tubes a slimy f£ilm,

which spectrographic analysis had indicated to be aluminum oxide, has deposited
evenly. This deposit was similar to the film observed in short sections of tubes
run on the low pH side of F Pila. It 18 belleved that the f1ilm 1s a result of
diminished solubility of Alp03 at a pH 7.0 to 7.3 compared to pH 7.6.

The flow laboratory test to Jetermine corrosion characteristics of hot pressed
slugs has been in operation for 14.5 days. The type of slugs being used in this
test are internally-externally cooled slugs, solid slugs with small grain cans,
and solid slugs with large grein cans. The first group of slugs will be dis-
charged after 20 days of operatiom at 110 C.

A test to determine tkhe coxrrosion rates of 2-S aluminum slugs in pH 7.3 water at
140 C exposed in aluminum and zirconium tubes was completed during the month.
Corrosion rates, as determined by plots of weight loss versus exposure time,
show values of 0.73 mg/cmR/day for the Al-Al system and 1,44 mg/cm®/day for the

Al-Zr system.
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A test of the corrosion characteristics of high purity aluminum base +1/2 per cent
magnesium slug jacket material is now being run at 140 C in aluminum and zirconium
tubes, Initial data have indicated that this alloy has better corrosion resist-
ance at 140 C than 2-S aluminum,

The use of brass fittings on K Pile rubber pigtails was reviewed. It was concluded
that po serious corrosion probiems will arise from thia source. Five of the rubber
pigtails, coupled to aluminum sacrificial fittings have been placed on test in cold
procags water to check this conclusion.

SFECTAL TRRADIATYONS

The accumulated exposure for the ensrgy release in a single process channel (Bluenose,
07A.8l) at C Pile is avvroaching the desired 600 MWD/T. Discharge of the fusl elsmenta
will taks place at the nsxt shutdown. Recently, the calibrations of the temperature.
sensing elsments were checked and found to agres with the initial calibrations within
the limits of experimsntal error.

The ninth experimental assembly pertaining to the study of the creep of nicksl was
charged into F Pile October 19. The experiment waa successfully completed October
25, with the ruptures of the last of the creep specimens. This assembly wes the last
plannsd for this series of irradiations,

The major design for the modifisation of the high pressure, high temperaturs recircu.
lating iocop for KAPL is essentimlly complete.  The majority of components is on order.
Out-of-pile componenta of the existing loop not required in the modification have
been removed to the burial grounds. Removal of the in-pile tube is scheduled for

the period bstween December 1% and Janusry 15.

Zquimment for studying the effect of pile atmosphere impurities on zirconium and
zirzalloy-2 (HAPO-10%) is still being essembled. Instrumsnts to control the temper-
ature of heaters is the mein item remaining to be completed. The exparimental
assemblies are scheduled to be charged into F Plile during & November ghutdown.

Removal equipment Iin support of the rsmoval of zirconium and zircalloy-2 process
tubes (HAPO-11l0) from & pile has been assembled. This equirment consists of a
guillotine of beefed up design actuated hydraulically from a remote station. Testing
of this equipment and the actual irradiaticn of tubes continues to be delayed by the
lack of arrival of process tubes.

The high temperature graphite exposure facility (HAPC-128) is now being fabricated
in the shops. Plans call Lor this facility to “e instaliled at the bheginning of
cnlendar year 19%5,

The three tubes at H Pile charged with sxperimental assemblies to study the in-pile
reaction of nitrogen and graphite at ambient pils temperature (HAPO-140O) continue
to be exposed. Difficulties experlenced in maintaining a satisfactory gas flow
through these tubee have bheen removed. Satisfactory operttion has been achisved in
#ll phases.

Auxiiiary equipment in support of irradiation studies which have been designed include
e high intensity cobalt facllity and a highly sensitive ionization chamber. The

Oonization chamber hag a 26-liter volumes and can be pressurized to opsrate at atmos-
pheris pressure. A L7 geomstry has also been employed in the design.
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The Cd-Co ration has been measursd in tube 0777 at C Pile at equilibrium power level

using 6 mil aluminum foil containing 0.08 per cent cobalt. A value of 1L.t was ob-

tained for this quantity.

Liaison activities in support of XW Pile continue. A program for the testing of the
pneumatic facility has been agreed upon. An in-pile test of the K-Rashield pieces
used in the general purpose test holes has shown that the hydrogen rsleased from the
innsrmost pleces by radiation damage from fast neutrons could give rise to an ex-
rlosive mixture in the facility. Y¥ron and canned graphite have been substituted for
these pieces.

Ysotope production continues as scheduled. Extended assistance has been given in
support of mumerous research and development programs in the performesnce of in-pile
irradiations.

TECHNYCAL LYATSON

Project CG-558

The bulk of the activities concerned further scoping of the F and H Area portions of
the project. Scoping for these two areas is about 72 per cent complete, and is 86
Per cent complete for the entire project. Detailed design is about 43 per cent
complste.

Consideration was given to the proposal that the project include the preparation of
as-built dravings for all buildings affected (i.e., should complete new drawings

be prepared for the 10% Buildings since these are being modified, in a way, by the
project). Since the need for new as-built drawings arises from many other projectis,
it vas concluded that it would not be approprimte for this work to be considered as
a part of Project (G-%58.

Consideration was given to & request by Manufacturing that nozzles be modified to
conform to & schems for changing tubes without removing nozzles., Ilacking firm
details of the proposed tube and nozzle design, the project repressntatives agreed
to postpone noczzle procurement one month to provide tims for the Pfeasibility and
gconomic Justificetion to be demonstratad. Yf the feasibility and justification
are not demonstrated within thia time limit, the nozzles will be procured as now
approved.

Other Projects

No project representative meetings were held during the month.

ECONOMIC ANALYSTS

Studies during the past few months on the affects of lattice spacing, specific heat
generation, power level, and in-pile boiling on the economics of single and dual
purpose piles culminated In the formulation of recommendations for the Design Section
to consider larger lattices, low specific powsr, and in-pile boiling in future de-
sign feasibility studies. The studiss indicated that pile economics are not
markedly affected by lattice specing, that power levels of about 1600 MW are in the
region of reasonable economic efficiency, and that the economic gains from in-pile.
boiling are sufficient for the recommendation that this method of operation be

examined in greater detail.
Pt b %ﬂtg
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Filot studies are now in progress on the affect of lattice spacing in fail.safe-
arrays on 8lug temperature effects, and on the factors determining whether minimum
required slug density increases or decreases with lattice spacing. Results to date
are not conclusive.

A previous study determinsd the effact on required fuel exposure and allowable re-
actor capltal cost of the various elements which determine the price of powsr. Results

of this study were extensively ravised and re~-worksd in light of recent capital cost
dﬂta L

TNVENTYIONS

All persons engaged in work tbat might reasonably be expected to result in inventions
or discovaries, with the exception of thet listed below, advise that, to the best of
their knowledge ard belief, no inventions or discoveries were made in the course of
thelr work during the period covered by this report. Such persons further advise that,
for the period therein covered by this report, notshook records, if any, kept in the
course of their work have been sxamired for possib.ie inventions or discoveries.

Pover Measuring Device John M. Roberts

/ ) M
R. g gichag,%mger

Pile Technolegy Sub-Section
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VISITORS AND TRIPS

] ﬁé&l HW-33565
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R. C. Feber visited here from Knolls Atomic Power Laboratory, Schenectady, New
York, October 4 through 8 for consultationas on Redox.

F. A, Owings visited here from Washington AEC, October 12 on revision of the
Reactor Handhaok.

E.lamb visited here from ORNL, Oak Ridge, Tennessee, October 18 and 19 to discuss
radioactivity assiatance for QRNI..

E. Miller visited here from Washington AEC, October 27 to discuss current redox
uranium contamination problems.

R. J. Sloat and F. W. Woodfield visited ORNL, Oak Ridge, Tennessee, October 19
through 21 and Mallinckrodt Chemical, St. Louls, Missouri, October 22 for
separations process consultations.

ORGANIZATION AND FERSONNEL

Segtemher Qctober
Administrative 2 2
Contact Start-Up Engineering b 4
Chemical Development 83 82
Plant Processes k9 L8
Analytical Laboratories 33 33
Total 171 169

Chemical Development:: One Junior Engineer was transferred in from Plant Processes,
one Chemist 1I was transferred in from Analytical Laboratories, one Technical Gradu-
ate was transferred to Analytical Laboratories, one Rotational Trainee wasg trans-
ferred to Design and one Rotational Trainee was transferred to Applied Research.

Plant Processes: One Junior Engineer was transferred to Chemical Development.

Analytical Laborataries: One Junior Engineer waa transferred in from Reactor
Section, one Technical Graduate wag transferred in from Chemical Development,
one Chemist II was transferred to Chemical Development, and cne Rotational
Trainee was transferred to Project.

PUREX DEVELOPMENT

Chemical Engineering Development

Pulse Coulumn Studies - Nineteen 3 inch diameter and twenty-one 8 inch diameter
Purex pulse column studies were carried out with "cold" uranium. The main ob-
Jectives of this work were (a) to investigate the throughput capacities of the
serub sections of the A-type columns; and (b) to test modified IB Extraction

Column sieve-plate and louver-plate designs which might increase the capacity
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of that column from the aporoximately 17 ton/day instantaneous wranium processing
capacity of the present plate design (specified in Document HW-29688) to at lemst
25 tons/day.

Purex Chemical Flowsheet HW #3 was employed as the basic chemical flowsheet,
with indicated experimental modifications in some of the runs. The highlights of
the new findings are as follows:

1. (a) "The complete flooding capacity of & 3 inch diameter HA Column scrub
section at 0.6 inch pulse amplitude and 40 cyc./min. was found to be 750 gal./
(hr.){sq. £t.), sum of flows, corresponding to 30 tomns U/day in a 32 inch di-
smeter (Purex Plant size) HA scrub section. (Local flooding was not encountered
below the complete flooding threshold.) The plate section consisted of 13 feet
of "standard cartridge" sieve plates (stainless steel plates with 1/8 inch holes,
23 per cent free area, 2 inch plate spacing). A dual scrudb was employed, with
vater as the terminal secrub, and the intermediate scrub (BAIS, 5 M HKO ) intro-
duced 8 feet below the top plate. The sieve-plate design, plate sectidn height
and pulse amplitude simulated thoese designed for the Purex Plant. The flood
originated in the lower (acid-scrub) section. .

(b) With the scrub column operated with a single scrub (3 M HNO,), intro-
duced at the top, the flooding capacity decreased to 620 gal./(nr.)(s3.ft.),
sum of flows, corresponding to 25 tons U/day~1n & plant-size 32 inch diameter
column. The decrease in capacity appeared to be an effect of the lengthening
of the acid-rcrub section (from 5 feet with the dual scrub to 13 feet with the
single scrub).

2. In an 8 inch diameter IBX Column of full Purex Plant height (28 reet high
plate section), the throughput capacity was limited, by cyelic local flocding to
650 gal./(hr.)(sq.ft.), sum of flows, corresponding to 17 tons U/day in a 27 inch
dismeter (Purex plant size) column. Complete flooding occurred about 20 per cent
above the cyelie local flooding threshold. These findings, at 0.8 inch pulse
amplitude and 40 cyc./min. with the present Purex Plant plate section design
("standard”" sieve plates and 18 per cent free area louver plates), confirms
earlier reaults with a shorter (13 feet high) 24 inch diameter IBX Column plate
section.

3. (a) It was found possible to increase the cyclic local flooding capacity of
the 28 foot high, 8 inch dilameter IBX Column to approximately 35 tonms U/day and
the complete flooding capacity to over 40 tons U/day (equivalent, 27 inch diameter
basis) by employing the following, mcre open plate section design:

Stainless steal sieve plates with
3/16 inch holes,
33 per cent free area,
bk inch.plate spacing.
25 per cent free area louver plates,
at 4 foot intervals,
louvers oriented up,
6 inch plate free section above and below each louver plate.

| Fc-3‘
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Technical Menual
On Qetcber 25 the preparation of the Purex Technical Manurl was appr

per cent complete.

Mechanical Dewvelopment

Pump Development - A 5-hp submersible regensrative turbine pump fahricated by the

Genersl Engineering Labaratcory equipped with CSQBF pile graphite bearings and

stainless steel Journals was inspected after pumping Purex 1CU at 14 gal./min.
Diametral bhearing and Jjouanal wear of less

against a 45 foot hesd for 3205 hours.

than O,001 inch indicate pile graphite to be & satisfactory beerirg material for

the service impoused.

Irradistion of Kel-F - The flexural fatigue testing continued on 10 sample coupcas
The coupons have bheen flexed

of fel-F sieve plaues irradiated_in dissolver golution and by the F.-Pile basin
107 snd 2.6 x 107 rads.
eycles {squivalent to 5.5 plent years) at a stiess

genma source to between 2.6

without failure for 2.8 x 10g
of 75 1b./s8q.in. which is about 2 1/4 times as high as will be attained in the

Purex Plant columns,
URANIUM RECOVERY DEVELOPMENT

Process Studies
Processing of Unneutralized Current BiPO) Process Uranjum Waste ~ All current
uranium metal waste from the BiPO) Pient is being neutralized and routed to under-
Some time later it will be necessery to remove the wastes
Mesns are

ground storage tanks.

from the tanks by hydraulic mining for processing in the TBP Plant.
being considered for processing successgfully the "new" metal wastes to permit
direct coupling of the BiPQ, Plant with the TBP Plant so that intermediate neutral-

to the TBP HW #6 Plowsheet.

to provide marginal decontamination with the urarium product comtaining approxi-

mately 120 per cent of aged natural uranium gemma fission product activity.

this activity approximately 50 per cent is expected to be ruthenium, the major

portion of which will be removed in the cmlcination operation. 8ince the predict-

ed decontamination would optimisticelly rasult in satisfactory decontamination of
current BiPO) process weste, the #7 Plowsheet is being proposed as the basis for
Deviations from nominal flowsheet

opersting conditions could well result, however, in off.standard batches requiring

izetion and storage can be eliminmated.
A direct zoupling flowsheet (TBP EW #7 Flowsheet) presented in EW-33708 iz similar
This "two cycle plus tail aend" flowsheet is predicted
ot

a plant test processing currunt metal waste.

rewvork.
adation Products - A pample of the products of the reaction
under total reflux for

Process Chemistry
Effects of Diluent De t

of Shell Decdorized Spray Base (K-2382) with 2.25 M ENO
28 hours, isolated chrematographically (by the Chemistry Unit, Applied Resesrch

chL

il .
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Sub-Section) was investigated in the Process Chemigtry Laboratory. These products
were shown to be the same as those found in Uranium Recovery Plant RCW (spent
solvent), namely alkyl nitro compounds and sarboxylic aecids, plus. alkyl nitrites
and nitrates, the latter fwo being minar conatituenta. This masterial was spiked
into carbonate-washed laboratory syhthesized 20 per cent TRP in Shell Deodarized
Spray Base (to the extent of 4 volume per cent) which was then used in a series

of batehd solvent extraction contacta. The data show that these HENO Shell"Spray
Bagse reaction products atrongly complex fission products, princip  Zr-Nb. The.
uranium distribution ratio, Es, under dilute strip, columr conditions ("c" contact )
was found to be 0.28, (in contrast to sn average Ea for Plant solvent of 0.005

to 0.01) indicating thst the materials also strongly complex uranium. Foem tests
on cali ination of 50 ml. aliquots of 2 M U solntions in stainless steel beakers
showed that 21C parts of the BKOz Shell ﬁpgny Base resction products per 10% parts
of U caused severe foaming and parts/10° parts U resulted in a slight foam. In
addition, the material was found to give a fque positive test for DBP (DBP was
known to be absent), the b volume per cent solution analyzing 50 mg./l. as deter-
mined by the standard disengaging time method emplmyiug zirconyl nitrate solution.

Continuous falcination

The 16 inch diameter by 8 foot long sgitated trough ("screw") calciner was installed
at the test location in 321 Building. Installation of the off-gas system, the
electrical wiring, and the heating units 1s in progress. Following installation

of thermocouples and lagging of the reactor, initial test operation is expected
early in November.

MISCELLANEQUS SEPARATIONS PROCESS DEVELOPMENT

Process Studiqg

Alternative Methods of 200 Area Processing - A comparison of operating costs for
a number of 200 Area processing schemes wks issued as Document HW-333GL.RD. This
document, covering studies discussed in last month's report, presents the relative
technical, operation, and economic merits of the BPX, TBX, Redox Fhase IV, and
Bitrex schemes for processing low MWD/T irradiated uranium.

Ferrocyanide Scavenging of TBP Stored Waste - With the initiation last month of
routine scavenging of current TBP P Plant wagste, deslign emphasis has shifted to
the scavenging of the TBP Plant wastes which have already been stored. A chemi.-
csl flowsheet suitable for the scavenging of such wastes has been prepared and
transmitted to the Design Section in Document HW-33536.

HOT SEMIWORKS

Conversion to Purex

Conversion of the Hot Semiworks facilities for operation on the Purex process was
98.3 per cent complete as of October 25. Twenty-four hour shift operations, seven
days per week, in preparation for gtartup ¢of the Hot Semiworks Purex-process test
program, were started on October 18.
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REDOX PROCESS TECHNOLOGY

Process Performance

Considerable variation in overall uraniunm decontamination factors have been ex-
perisnced during the period. As indicated in the following table, the primary
difference has been in First Cycle uraniuvm decontamination. Second Cyecle decon-
tamination has not changed apprecis»ly, and the reduction in Third Cycle decon-
tamination factor is attributed to recontamination of product solutlions by
activity being removed with solids from equipment.

Gamma Decontamination. Factora (d¥)

u__ _ Pu

9/2k-30  10/i-7  10/i5-21
Head -End 0.2 0.1 0.1 0.2
First Cycle h.0 4.5 b.3 h.2
Second Cycle 1.1 1.3 1.2 2.4
Third Cycle 0.9 0.6 0.k __ 1.0
Overall 6.2 6.5 6.0 7.8

Basically, the inferior uranium decontsmination is apparently the result of entrsin-
ment of highly sctive aqueocus phase and solids with the organic phase wverflowing
the decontamination columns to the stripping columns. Plutonium decontamination
continued to be excellent. ‘

Testing and evaluation of recent chenges in Uranium Cycle flowsheets were con-
tinued. After several weeks of elevated (70 C) IAF temperatures with no notice-
able effect, the IAF temperature was returned to approximately 50 C because of a
thermobm fallure. No significant changes in the Second and Third Cycle decontam-
ination factors were noted as a result of the three flowsheet changes initiated
lagt month: (1) and (2) 3DA and 2DA composition changes to 0.5 M HNO, and (3)
routing of scdium hydroxide directly into the ICU Concentrator F-2 pol instead of
tower. BHowever, because of the spparent contaminated state of the columns, any
effect may have been masked, particularly in the latter case. The significant
improvement in the First Cycle decontamination factor appears to be due to the
elimination of the addition of non-routine and non-standard Z-Plant recycle to
the TAF. While the quality of these solutions is being improved at Z-Plant,
(i.e., elimination of emulsifiers and filtration of solids), these non-standard
solutions are being processed via the 24AF, vice IAF.

An automatic 2DU solution gemme monitor was put into operation on September 25
and is to be used for evaluation of tests. HRowever, to date it has been of
negligible value bhecause a representative sample has not been obtained continu-
ously. However, after several minor revisions to the sampling system, the unit
is beginning to respond better so that evaluation of future tes.s may be more
rapid.

Fe-
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The "temporary" silica gel tail-end facility for filtration and adsorption of
zirconium and niocbium from uranium product has been used during the month to de-
contaminate the 3EU to the shipping specification. Approximately T3 per cent of
Redox uranium shipments during the pericd were direct to the 224-U Calcination
Plant (without rework through 221-U Metal Recovery Plant).

Feed Preparation

Until October 1l the dissolvers were charged with uranium having an average pile
exposure of 587 (520-678) MWD/T and "cooled" an average of 110 days. For the
remainder of the period, charging was performed so that, by the end of the report
period, metal exposed for approximately 900 MWD/T wvas being charged. On October
25, approximately 66 per cent of the high MWD/T (760-900) currently scheduled for
processing had been completed.

all IAF batches were oxidized with the permanganate Head-End treatment procedure
using chromium(III) nitrate as the reductant and employing mangenese dioxide
scavenging for most batches. Because of the G-5 Centrifuge Feed Tank agltator
failure (bent shaft because of whipping) on October 19, two runs were purposely
procegaed without scavenging.

Non-standard Z-Plant recycle additions to the IAF were discontinued on September
21 because of their potential effect on First Cycle decontamination. Only super-
nates, filter boat cleanouts, reprocessed filter boat cleancuts, and sample can
cleanouts are being processed in IAF. Non-standard and non-routine Z-Plant re-
cycle solutions have been added to the 2AF occasionally since October 2. There
appears to have been an increase in the frequency of 3A Column overflow line
binding during the month (such as that experienced from plant stert-up until April
1953). Although occasional binding hes previously occurred after extended periods
of 3A Column operation without a flush, this difficulty may indicate impending
difficulties of continually adding such recycle solutions toc the 2AF. Steps are
in progress in Z-Plant to improve the quality (i.e., decrease the solid and emulsi-
fier content) of these solutions prior to Redox processing.

The H-5 Ruthenium Scrubber pump was replsced on October 25 in order to seal a
large air leak at the rlsnge of the former pump which limited the H-4 Oxidizer
vacuum.

Wagte Processing

The D~13 Waste Receiver was replaced on October T 3o that processing rates subse-
quent to this date were no longer limited by this tank. The D-8 Waste Neutralizer
sgitator failed on October 21 after 650 hours of service and forced a plant shut-
down. This agitator was the first of the agitators of the new design having a
procegs-lubricated lower bearing and gas-purged lsbyrinth seal. There was no in-
dication that the agitator falled because of the new bearing or seal design.

The supernate in the three foot dimmeter test tank in the 241-SX Waste Tank Farm
apparently started to boil on about October 7. The supernate tempersture in this
tank rose to a maximum of 223 F, presumed to be the boiling point. At the time

the supernate stated to boil, the sludge temperature begen to decline, gradually

. s@e’fw ’W‘“m



Separations Technology Sub-ﬁéction [Z'M&r/f/[,ﬂv 33585

dropping from a fairly steady 270 to 271 F to about 258 F. Subsequently, the
zero~level temperature again rose tc 273 F. It is postulated that the drop in
bottom temperature was due to agitation cansed by boiling in the supernate and
sludge. The ftemperature gradient in the uank indicates that the sludge layer is
8 to 9-feet deep.

The supernate temperature in the 241-5£-101 Tank is 211 F at report time. The
temperature at the bottom of this tank averages 27% P.

The pressure recorders on the 241-8-101 Tank were again placed in service on Octo-
ber 8. Five surges varying in duration from 1C to 30 minutes and in maximum
pressure from 22 to 27 inches of water were recorded between October 8 and 25.

Process Chemistry

Redox Plant Emulsions and Entrainment in U Cycle Organic Streems - Puring the past
month, most Of Redox Process Chemistry effort has been concentrated on Aactempting
to characterize and alleviate the entrainment of "hot" aqueocus and solid particles
in the hexone extract streams. This entrainment appears to account for failure
of the Redox recovered uranium streem to meet radioactivity specifications most

of the time sinece installation of the larger, Phase II solvent extraction columns
in July of this year. Highlights of recent Plant performance and supplementary
laboratory tests are sumamarized belows

1) During the middle two weeks of October, Redox operation were characterized by
an almost continucus increase in decontamination. The final batch of product
solution, before a forced shut-down on October 21 due to a waste tank agltator
failure, had a gamma ratio of about 3.2 relative to the gamma activity of aged
natural uranium.

2) It was shown in the laboratory that the removal of the "solids" from the
uranium product solution by filtration gave an arithmetic gamma decontamination
factor of 2 to 5 during the week immedlately preceding the shut-down. Compara-
tive data for the 2DU stream samples taken from the plant are given in the
following table: ~

ENTRAINMENT IN 2DU

Gamma Ratio,¥* D.F. from
Sample Entrainment, Gammn Ratio,* After Removel Laboratory
Date Vol. % _as Received of Entrainment De-entrainment
9-1€6-54 0.2 (plus 76 0.9 84

black "solids")

9-17-54 1.0 (plus
black "solids") 415 29 1h
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ENTRAINMENRT IN 2DU (Continued)

Gamma Ratio,® D.F. from

Sanmple Entralinment, Gsmma Ratio,* After Removal Laboratory

Date Vol. % as Received of Entrainment De-entrainment
9-20-54 0.2 (plus 200 10 20

black "solids")

9-30-54 1.0 {clear) 3.3 1.1 3
10-14-54 0.7 (clear) 8.3 0.7 12
10-18-54 0.2 (plus 114 2.2 52

black "solids")

* Ratio of the gemmea activity from fission products to the gamma activity of
aged natural uranium.

3) A semple of F-4 (3DF) solution contsining similar particulate matter was de-
conteminated from a gamma ratio of 330 to 60 by filtrationm.

4) The particulate matter from a sample of the uranium product solution (E-12)

was examined under the microscope (up to 250 power) and appeared to be almost
entirely amorphous. Each "speck" was composed of thousands of minute spheres --
thus indicating thet the "solide" are primarily globules of highly stable emulsion.
When treated with various agents such as concentrated HNO3, the emulsion was slow-
ly dispersed (scme evidence of extual dissolving was noted ~-- perhaps finely divided
metallic iron) and a black scum was formed such as that which might be expected from
powdered graphite.

It has been pointed out that since Phase II equipment changes in the Redox Plant
there has been no really satisfactory operastion with the exception of the short
reriod priar to the October % shutdown. Even that was due to an unprecedented
rise in first cycle decontamination, and the second cycle decontamination has
never returned to "normel”. Regardless of the reason (or reasons) for entrain-
ment it has been positively established that 20U entrainment does occur, in which
both liquid and particulate matter are involved. Since by fer the worst of the
fission product contamination accompanying the entrainment i1s assoclated with the
particulate matter, it must be asgumed that the fission products themselves either
cause the emulsification (seen under the microsope) or are accumulated as a result
of the emilsification. Since no way has yet heen found to prevent the formation
of auch interfacial sludges or ta.eliminate from the process the materials which
make them up, current laboratory tests are aimed at developing means of prevent-
ing them from being carriled through to the final uranium product. The most
promising short-range methods of removing these highly radiocactive emulsions and
solids from the process streams are (a) the installation of Jjets (such as in the
top disengaging section of the 2D Column) to remove the emulsion layer periodi-
cally, and (b) coalescing or "filtering" the emulsion and solids from the 2DU
Stream. .
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le-entraimment in U Cycle O:ganic Streams - The 2DU stream was selected for the
study of de-entrainment for a number of reasons, viz.: (a) it consistently
contains more entrained material than any of the other streams; (b) the second
cycle decontamination perfarmance is abnormally low; (c) it is the point at which
the greatest benefit is to be gained (i.e., the largest F.P. decantamination
factor) from removal of the extrsneous material; (d) eccumulated data show that
with normal first cycle decontamination plus the removal of entrained materials
from the 2DU, most of the Redox uranium product would meet specifications in two
cycles. Because a temporary de-entrainment device 1s under consideration for

the Redox Plant, work has been started in the laboratory to determine the feasi-
bility of comlescing the entrained aqueous by passing the organic stream down-
ward (co-current flow) through a packed chamber and removing the comlesced
aqueous phase by a simple phase separator. The most effective packing tested

to date has heen Pyrex glass wool, which permits essentially 100 per cent removal
of entrained aqueous in laboratory prepared aqueous-in-organic suspensions. The
glass wool was effective regardless of its packed density or its pre-treatment
with Dri-Film or cleaning solution. However, up-flow (counter-current) through
glass wool was less effective in obtaining the desired phase separation. Pre-
liminary tests indicate that glass wool may give s prohibitively low flow capacity,
and thus exploration of other potential media is being continued and evaluation
of favorable medis will be extended to obtain data on pressure drop, effective
life, and apparent flssion product decontamination.

Tall-End Silica Gel Treatment of Uranium Product - An improved silica gel decon-
tamination of the finel Redox uranium product sclution (E-12) was demonstrated
by & laboratory run-in which the solution was mede 1 M in HNO3 and refluxed for
24k hours before passing through the silica gel. The composité product stream
was decontaminated from gamma emitters by a factor of 7.3 after 30 volume dis-
placements and by a factor of 4.8 after 60 displacements, compared with factors
of 2.3 and 2.0 for the same solution without acidificationm.

Metal Removal

Three tank farms, operated at an overall time efficiency of about 22 per cent,
produced about 4O per cent of the uranium processed through the TEP Plant.
Approximately 5770 net galloas of stored metal waste, with this volume increased
by an additional 4LOTO gallons through the use of water for sluicing, were re-
mocved for each ton of uranium processed. Feed uranium was aged a minimum of 3.1
ar 3.2 years from pile discharge after irradiation to an average 459 or 371 MWD/T.
MeJor production curtailments were due to lack of TBP Plant demand. Tank farm
equipment difficulties resulting in down time included replacing of plugged slurry
transfer Jets at BXR and a 104-C Johnston supernatant transfer pump failure. A
heel Jjet installed in 104.C has replaced the pump.

Feed Preparation

Routine acidification after an average 60 volume per cent boileff gave 3 M ti-
tratable nitric acid in concentrated tank farm feed, using 13,570 pounds of 100
per cent nitric acid per ton of uranium.
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The mejor portion of the feed uranium processed was rework from RCU and Redox UNE
requiring additional decontamination. In general, these UNH solutions were blended
and acidified to give a feed at one pound of uranium (0.5M), and one pound of
nitric acid (2&) in each gallon. Rework RCU was concentrated before acid butting.

Waste Handling

Approximately 10,770 galleons of neutralized waste, containing about two per cent

of the tank farm feed uranium, were returned to storage for each ton of new uranium
processed. This average waste volume includes operation for less than one week
using waste concentrators and for over three weeks processing unconcentrated nickel
ferrocyanide~scavenged waste, and includes wastes produced during rework operations.
Waste scavenging, initliated on September 29, was continued routinely. About 25,060
gallons, containing 0.05 per cent of the new uranium, were routinely cribvbed for
each ton of new uranium processed.

Of significance to the overall wamste scavenging program are the following pertin-
ent items: (a) when processing & large percentage of rework the buffering effect
of phosphate ion is lessened to a considerable degree resuliing in a pH system
that is highly sensitive to even minor changes in acid or base concentrationm,

(o) strontium activity, as measured in 110-BY samples, may be above the recommended
lower limit of 0.1 microcurie per milliliter when the pH falls below about 8.5,

and (c) cesium activity, as measured in 110-BY samples and in earlier 101-T
gamples, 1s below the lower recommended limit of 0.1 microcurie per milliliter at
pH values up to at least 10.2, and probably up to 10.5. Off-standard pH conditions
could result in failure of cast-iron and bronze pump bearings -with resultant dowm
“ime, or in unsatisfactory fission product scavenging requiring an umeconomicslly
large crib area. Thus, to minimize the probability of encountering these conditions
the pH in the neutrallzer has been increased from 9.0 £ 1 to 9.5 * 1 and every
stream going to the WR-001l receiver without passing through the neutralizer is

to be neutralized.

Solvent Extraction

Operating Conditions - The solvent extraction batteries cperated at about 35 and
o4 per cent on-stream time efficiency, for "A" and "B" Lines, respectively, under
essentially TBP HW #4 Flowshest conditions modified to the use of dual-scrub RA
Columns, 20 volume per cent TBP in hydrocarbon diluent as organic phage, RCX

and RAF at 55 £ 5 C, RAIS at 6 M HNO, after September 28, and the use of three
weight per cent sodium carbonate as Solvent wash. Nominal instantaneous single
line operating rates ranged from 100 to 200 per cent of nominal design input rate
to give an overall plant processing rate of Tl per cent of design. The total
uranium processed included 40.3 per cent tank farm feed, 40.5 per cent Redox re-
work, 16.3 per cent RCU rework, 1.8 per cent 224-U Conversion Plant rework, and
1.1 per cent 221-U, TBP Plant, rework from process wastes and sump materials.

The tank garm feed gamma activity averaged 0.38 curies per gallon, equivalent

to 5 x 10” per cent of eged netural uranium gamma. Difficulties with waste trans-
fer caused the msjor down time, and additional minor down time was experienced for
"A" Line RAF pump (P-19-6) replacement, and & steam outage.
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General Performance - RAW losses were 1.3 and 0.4 per cent of the feed uranium in
A" and "B" Lines, respectively. Steady state losses were generally low, ranging
from 0.01 to 0.05 per cent .of the feed uranium, but transient high losses of up

to 10 per cent during unstable operating periods, in "A" Line, or siphoning of the
interface cleanout Jjet, in "B" Line, resulted in the higher overall average values.
The "A" Line instability was due to the presence of organic phase from RAU spill-
overs by way of the RA Column vent into the RA Feed Tank.

RCW losses were 0.02 and 0.07 per cent of the feed uranium in "A" and "B" Lines,
respectively. The two-to-ten-fold improvement in "A" Line RC Column losses,
compared with the previously reported operating period, reflect the use of T0

per cent of nominal flowsheet RCX flow when the pulse frequency was reduced due

to instability to less than 80 ecycles per minute. The higher "B" Line losses
reflect a period of operation at up to 110 per cent of the target uranium feed

rate during the processing of concentrated rework RCU, and short transient high
losses of 0.3 to 1.0 per cent during rapid rate and RAF composition changes.

Gamma decontamination factors are uncertain because of blending of Redox UNH,

RCU rework, and miscellaneous feeds in varying proportions with tank farm feeds,
the effects of startups and shutdowns, and column instability due to reasons ex-
traneous to the process. An overall galculated average blended feed gamma activity,
irrespective of source, of ca. 2 x 10° per cent of aged natural uranium was reduced,
by one or two cycle operation, to about 220 per cent. Plutonium, nitric acid, and
total metallic impurities in RCU product aversged 4.7 parts per billion parts of
uranium, 0.08 pounds per pound of uranium, and 140 parts per million parts of
uranium.

Projact CG-562 (changeover to two-cycles) - Cell 16 was successfully decontamin-
ated by a series of chemical fliushes including csustic-permanganate, caustic,

hot water, nitric acid-ferrous emmcnium sulfate, end finally hot water. Initial
radiation levels of over 16 rads/hr. were reduced to about 60 mrads/hr. Provision
of & working platform, the cell key block, and a plywood cover reduced working
exposure levels to about 20 mrads/hr. at which exposure level a four-inch diameter
hole was successfully drilled through the section 8 dividing wall into Cell 15.
This hole will be 'used to permit installation of the 8-1 (Concentrator) to 8-7
(Concentrator Receiver, new) gravity flow line. The "A" Line (second cycle)
equipment has received a series of flushes.

Solvent Treatment - Two and one-stage solvent washing with three weight per cent
sodium carbonate was continued in "A" and "B" Lines, respectively. No improve-
ment in solvent quality due to the use of two similar stages rather than one
stage is evident from a comparison of "A" and "B" Line data. Solvent consumption,
for the period, included & gamllons of TBP and 34 gallons of diluent for each ton
of uranium processed.

URANTUM CONVERSION FROCESS TECHNOLOGY

An average production rate of 54.5 per cent of the nominal design capacity, for
electric snd gas-heated pots, was sustained. Major production curtailments were
due to lack of feed. Of the uranium calcined 49.5 per cent was received directly
from the Redox Plant, 24.7 per cent was Redqg gource uranium reworked in the TBP
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Plant, and 25.8 per cent was of tank farm origin. Total metallic impurities,
fission product gamma activity and plutonium in product UO3 averaged 118 parts per
million.parts. of uranium, 91 per cent of aged natural uranium gamma, and less than
5 parts per billion parts of uranium. An average of 0.04 weight per cent sulfamic
acid additive was used during calcination with a resultant 1.17 average reactivity
ratio to standard 003.

Test operations included (a) resumption of gas-fired calcination pot operation,
with evidence that satisfactory quality powder may be produced, without undue pot
stress due to expansion, if heat input is controlled to conform to heat require-
ments and heat transfer characteristics of the pot charge during the calcination
cycle, (b) continustion of agitator torque testing in electric pots, leading to
the not yet completely confirmed observation that at 30 revolutions per minute
time cycles are not adversely affected, whereas at valuec below 30 rpm the heating
cycles are extended, (c) continued successful use of Dow Corning AF Emulsion as a
foam inhibitor, and (d) initial successful testing of & proprietary detergent,
"Actane 33", along with a surfactant, "Enthone", in decontamination of equipment
for contact maintenance,

Operation of T-A-l, Absorber, to give 53 weight per cent nitric acid by recycling
acid from the Cooler to plate 2, 4, or 6 is planned to start about November 1. An
RCU filter, with a filter cloth element, is being fabricated for early testing.
Cleanout of the E-D-6 (60 to 100 per cent) Evaporator is planned using the "Enthone”
surfactant and BF.

Equipment experience included (1) the removal of a 12 inch diameter circle fi'om the
center of the failed Luckey pot, No. 20, (2) failure of an X-3, unloading system,
Orlon bag by tearing after 30 days in service, and (3) the failure of the removed
liner from electric pot No. 2. The cause for the electric pot liner failure has

not been determined, but this pot, and other electric pots, have bheen in essentially
continuous service for over two years.

Radiation levels, in the pot rooms, have increased from an average of 28 to 45
mrads/hr. over the past three months and, despite shielding, are a potential
problem. Unshielded pot radiation levels range from 100 to 1800 mrads/hr.

Routine steam stripping operstions, using E-D-1 and auxiliary stesm, resulted in
a condensate loss of 0.02 per cent of the uranium processed through the stripper.

Nitric acid recovery operations, using a continuous chloride purge in the T-A-1
Absorber, led to recovery of an indicated 935 pounds of 100 per cent nitric acid
per ton of uraunium calcined. This acid, in approximately 4O weight per cent
solution, was returned, along with about 0.76 per cent of the uranium calcined,
to tank farm blending operations.

IN-LINE INSTRUMENTATION

The Redox 2DU gamma monitor failed initially to reflect known changes in activity
of the 2D Column corganic overflow stream. The monitor does register and record
accurately the activity associated with an entrainment-free 2DU stream. Cyclic
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gperation of the sampler Jjet by manual means showed that the activity of the first
portion of a sample was much greater than the final, steady sample activity after
five to ten minutes' operation. Therefore, cycle timers were installed to obtain
automatic control of the sampler Jet in such a manner, and preliminary evaluation
indicates that the envelope of recorded activ.ty peaks willl give a qualitative
picture of the variations in 2DU-overflow activity.

Demonstrated superiority of the new, rigid, stainless steel pH sample cells re-
sulted in their adoption asnd permanent installation to replace old-style glass

and Scotchcast models at both the caustic-addition and effluent-end samplers of

the Pooled Waste Neutralizer at the TBP Plant. In addition, Chemistry Unit person-
nel furnished schematic flow and wiring diagrams and a complete sequence controller
for the installation of a demand-type two-point pH buffering system. This will
permit remote standardization of pH meters from the TBP Plant operatirs gallery,

as required.

Installation of the T Plant pH instrumentation was completed during the report
period. Operational checks of the installation, including the remote rinse &nd
buffering system, were satisfactory. Preliminary investigations and consultations
have been mesde of the feasibility and desirability of automstic pH control for
TBP Plant neutralized aqueous wastes.

Shop drewings and work orders were submitted for fabrication of a gemma absorp-
tion photometer and associated components for the monitoring of uranium in U03
Plant calcination pot feed. A packaged csldT gemma. source of the intensity
required for this device has been requested from the Osk Ridge Radioisotope Sales
Department.

Z PLANT PROCESS TECHNOLOGY

Wet Chemistry (Task 1)

The porous Kel-F equipped filter sticks were removed from Cell 4 vessels when

one unit collapsed at a hole in the backing plate. Both filter plateas were covered
with a fine black substance which had penetrated to the vacuum side. The in-line
filter for filtering F-10-P solution performs satisfactorily when normal solids

are encountered in the solution. On the otherhend, a short duration return to

the N-1 filter was required when abnormal quantities of solids were encountered.
These solids caused plugging of the in-line unit before a complete run was filtered.
The cause for the formation of a white precipitate appearing when the peroxide

cake was dissolved in nitric acid was traced to the presence of phosphoric acid

in the 60 per cent nitric acid.

Dry Chemistry (Task II) and Reduction (Task III)

Based upon the fluoride powder color, 26.1 per cent of the runs entering Task II
required rehydrofluorination. This compares to 25.7 and 25.2 per cent for August
and September, respectively. The pink powders produced during October was 4T per
cent of the total as compared to 32 and 25 per cent for August and September,
respectively. Double batches accounted for 75 per cent of the runs processed.

The average reduction yield was 98.5 per cent as compared to 98.7 and 98.6 per cent
for August and September, respectively. Yields from six off-standard runs are
included in this months 98.5 per cent yield figure.

Fe-1k
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Final Inspection

ReJections this month included three pieces with loose coatings, one piece with
a blistered coating, one piece with a high alpha count and one positive electro-

o lytie test. Rejections alao included two assemblies which falled to meet the
primary gap specification, one assembly that failed to meet the polar diameter
specification and one sssembly seizing on the primary .surfaces.

234-5 DEVELOPMENT

Effect of Grease Components on Salvent Extraction Systems

The greases used in process equipment in the concentration building have been
found to contain water-soluble, surface-active, organic compounds. The presence
of these compounds in hexone-aquecus systems caused incressed disengaging times,
making necessary a pretreatment, such as washing with an inert solvent, to make
F-10-P compatible with a hexone system. The compounds do not appear to affect
carbon tetrachloride systems beyond causing an increased entrainment of organic
in the aqueocus phasge.

Continuous Task IX

Assembly of continucus Tesk II calcination and fluorination reactors has been
completed except for installation of the hood panels. The screw conveyor feeders,
vibrator drives, and electric furnaces have been tested on stand-in powders and
were found to perform satisfactorily. The air, oxygen, and hydrogen fluoride gas
supply systems remain to be calibrated before final cold testing of the equipment
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Recuplex Development

Studies of various methods ol valence adjustment of plutonium in F-10-P and Regox
3BP, for meke-up as Recuplex feed, have gshown that (1) the use of hydrogen peroxide,
followed by sodium nitrite to reoxidize plutonium(III), should be satisfactory;

(2) ferrous ammonium sulfate is effective, but is objectionable because it means

the addition of sulfate to the golution; and (3) neither oxalate nor nitrite gave
reduction of plutonium(VI) to (IV) in a reasonable length of time.

Studies of “he Recuplex solvent extraction system have continued, giving the re-
sults that (1) increasing the system temperature to 40 C caused essentially no
change in Ea values for the extraction column but reduced the Ea values for the
stripping column by factors of 1.2 to 7.6; and (2) in batch contacts representing
the dilute region of the stripping column, the aqueous phage plutonium concen-
tration increased by as much &g 30 per cent over a 15 minute contact period,
indicating that equilibrium in this region is reached slowly.

Measurements of the specific gravities of a series of plutorium nitrate-nitric
acid solutions have given the general relatiomship:

Specific gravity = 1 +0.031 (HNOy molarity) + 0.35 (Pu molarity).

Materiasls of Construction

Tests of the durability of six cements (Minnesota Mining apd Manufacturing
Compary's EC-801, accelerator EC-807 and EC-1120, accelerator EC-1031; Phenoline
300; Permsalt's Furan cement and Asplit cement; Barber-Webb Company's Parocline
1700) in simulated Recuplex waste solution (CAW saturated with CC1)-TBP) have
been made, with the conclusion that none is completely satisfactory. Of the six,
Minnesota Mining and Manufacturing Company's EC-801 gave the best results.

Corrosion rates for weld-metal coupons of Haynes Alloy 25 were found to be, at
the boiling point, 3.96 mils per month in 65 per cent HNOy, 29.6 mils per month
in 15.8 M HNO3 - 0.1k M HF, and 24.9 mils per month in 2 M HNO3 - 2 M HF. C(or-
responding corrosion rates for non-gensitized 309 SCb were 0.38 mils per month,
58.2 mils per month, and 81 mils per month, respectively. Exposure at higher
skin temperatures (obtained by boiling the solutions in a Haynes 25 vessel on a
hot plate) gave corrosion rates about double those listed above.

RECUPLEX CONSTRUCTION

Construction of the Recuplex facilities in Rooms 221 and 337 of the 234-5 Building
is approximately 78 per cent completed. Installation of the process pumps and
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Directive No. BW-279, Modification No. 6, authorizing the expenditure of an
additional $118,000 for the Recuplex installation, was ilssued by the Atomic Energy
Commission on October 22, 1954. Approval of the remaining $100,000 of the $218,000
requested by General Electric Company (for completion of comstruction, procurement
of chemical storage vessels, and modification of nine process vessels) is not withe
in the authority of the Hanford Operstions O0ffice and will therefore be submitted
to the Washington D. C. office of the A. B, C.

ANALYYICAL LABORATORIES

General Chemical Laboratory - A temperature range of 300 ¢ to 400 C is optimum for
the determination of moisture content of uranium fluoride salts. This was deter-
mined by heating the salt to drive off water and then reabsorbving of the water on
Anhydrone (magnesium perchlorate). Weight loss and water absorbed compare within
one per cent in this temperature range; however, at higher temperatures there is

a breakdown of the salt causing a weight loss in excess of water content.

A technique worthy of note has been developed for clesning the small pletinum
dishes used in fluorometric analyses. Considerable trouhle has been experienced
in the past due to the difficulty of removing the last traces of uranium from the
dishes during the cleaning process. Glass racks, slotted to hold seven dishes in
such a manner as to eliminate dish to dish contact, have been mede. Flve racks
of dishes can be cleaned at once. The frequency of dish rejection following the
cleaning operation has been noticeably reduced.

Radiochemical Laboratory - Responsibility for the operation of the Plutonium
Fizsion Counter wes accepted from the Chemistry Unit and is now in use for the
determination of Pu-240,

Fluoride analysis by the standard pyrohydrolysis method is incomplete for heavy
metal fluorides containing alkali or alkaline esrth metal. Intimate premixing
with U308 prior to pyrohydrolysis was found to give proper fluoride recovery.

It has bheen found that direct sodium hydroxide titration of monobutyl phosphate
(MBP) in a tributyl phosphata (TBP) matrix is readily possible tc a lower limit
of 0.5g MBP/1. Large amoun:s of dibutyl phosphate (DBP) do not interfere. If
necessary the sensitivity could probably be increesed by extraction of MBP in
10 per cent sodium carbonate.

Spectrochemical Laboratory - The arc-spark source enclosure for radioactive
samples, referred to in last months report, is still under test for electrical
current leekage. Progress is being made in this regard.

Mags Spectrometer Laboratorv - Cracking pattern studiea of liquid tributyl phos-
phate samples have been dis. - "‘nued pending evaluation of data obtained.

Marked progress has been mad: and results are now being reported on the isotopic
content of uranium samples analyzed by the 300 Area Consollidated Mass Spectrometer.
Electronic troubles are still causing excessive downtime of this instrument.
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‘cgnversion of & part of the 325 Building decontaminstion room tc a Mass Spectro~

meter Lpboratory is about 90 per cent complete. Moving of the 108.B Building Mass
Spectrometer Laboratory will be started next month.

Water Quality Laboratory - The determination of iron in process water by the

Bathophenanthroline procedure is still under investigation.

. Work voluwe statisties for the Analyticsl Laboratories are as follows:

September — Octoher
Number of  Number of Kumber of Number of
Semples Det 'ns. Samples Det 'ns,

Regearch & Development
Applied Research ' 893 2162 903 2156
Pile Technology 265 1380 206 1992
Fuel Technology 4o 456 112 1038
Separations Technology 934 1189 hhs 807
Process Assistance T2 334 56 223
Other Custcmers ' 91 277 99 2595
Total 2295 5798 1821 8811

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
inventicns or discoveries were made in the course of their work during the period
cevered by this report except us listed below. Such persons further advise that,
for the period therein covered by this report, notebook records, 1if any, kept in
the course of their work lave been examined for possible inventions or discoveries.

Inventor(s) Title
M. H. Curtis (EW-33415) "Reactor Fuel Decanning and

Dissolving and Sepsrations Process Feed
3olution Preparation"

(Mercury-catalyzed dissolution procedure
for fuel elements.)

A. B. Smith The use of Induction Heating for Heating
Solutions in Glass Vessels.
B. A, Chandler A Valve for Use with Corrosion Gases or Liguids
W. R. Hamilton Incorporating a Teflon Bellows Seal and &
Floating, Multiple Chevron (corrugated), Teflon
seat.
VRC:bp K R Cooper, anager

Separaticns Technology Sub-~Section
November &, 155U4
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VISITORS AND BUSINESS TRIPS | 7 I@

Kenneth Street and W. J. Rawsey, UCRL, Livermore, California, visited Hanford
October 12 to discuss metallurgical fabrication problems.

Bugene Lamb, ORNL, Oak Ridge, Tenn., visited Hanford October 18-19 to discuss BAPO
experiments with remote handling devices and waste treatment.

Bruce W. Gonser, EMI, Columbus, Ohio, spent October 20 at Henford for metallurgical
consultations.

T. W. Evans and D. C. Kaulitz visited Phillips Petroleum Co., Idaho Falls, Idaho,
October 5-T7, to discuss Banford slug irradiations.

W. J. Ozeroff, R. E. Heineman, H. Neumann, R. W. Woodruff, G. W. Stuart, C. R. Richey,
E. D. Clayton, D. E. Davenport, B. R. Leonard, and D. I'. Lanning attended the
Reactor Physics Conference &t ORNL, Osk Ridge, Tenn., October 12-15.

B. R. Leonard spent October 12 at ORNL discussing neutron spectrometry and
D. D. Lanning spent the same date at ORNL discussing critical mass problems.

D. E. Davenport spent October 18 at the Electronics Associates » Princeton, N. J.,
discussing computing equipment and October 19-20 at BRL, Upton, N. Y., discussing
exponential messurements.

QB. R. Leonard visited ANL, Lemont, Illinois, October 18 to discuss neutron diffraction

spectrometry and cross-section measurements.

D. D. Lanning spent October 18-22 at KAPL, . Schenectady, discussing the operation of
smell reactors and October 25 at the Metals and Controls Corp., Attleboro, Mess.,
discussing fuel elements for the PCTR.

T. K. Blerlein presented a paper at the Light Micrescopy Symposium by the Armour
Research Foundstion of Illinois, October 11l-13 and the Twelfth Annual Meeting of
the Electron Microscopy Society of America, October 14-16, both at Highland Park,
Illinois.

F. W. Albeaugh spent October 18 at BMI, Columbus, Ohio » discussing fuel element
development programs; October 19 at Ohio State University, Columbus; October 20-21
at the University of Michigan, Ann Arbor; and October 22 at Michigan State College,
E. Lansing, recruiting Ph.D. candidates.

F. J. Leitz attended a Thorex Information Meeting, October 19-20, at ORNL, Oak
Ridge, %enn.

W. R. Smith spent October 25 at Arcos Corp., Philadelphia, Pa.; October 26 at
Rem-Cru Titanium, Midland, Pa.; October 27 at Babcock & Wilcox, Beaver Falls, Pa.;
October 28 at Allegheny Ludlum Steel Corp., Breckenridge, Pa.; and October 29 at
Crucible Steel Co., Midland, Pa., discussing development of corrosion resistant
materials with the various manufacturers and development lahoratories listed above.

OMr. Smith attended the National Metals Congress, Chicago, Illinois, on October 30.

‘2
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L. A. Hartcorn and ™. K. Bierlein asttended the AEC Metallogrephic Committee Meeting
at BMI, Columbus, Ohio, October 27-28, where Mr. Bierlein presented a paper.

T. K. Blerlein visited ANL, Lemont, Illinolis, October 29, to discuss cathodic vacuum

etching and electron microscopy. He also attended the American Society for Metals
Seminax, Chicago, Illinois, October 30=-31.

S. H. Bush presented a paper at the American Institute of Mining & Metallurgical
Engineers, National Metals Congress, Chicago, Illinois, October 30-3l1.

ORGANIZATION AND PERSONNEL

Personnel totals as of October 31 were as follows:

Exempt Technical Graduates. Non-Exempt Total
Permanent Rotational .

Physics Unit 26 0 0 T 33
Metallurgy Unit 43 0 P 25 70
Chemistry Unit 50 0 2 14 66
Administration 1 0 0] L 5
s

CHEMISTRY

Uranium Recovery Process Solvent Stability

A specific method of chemical apalysis for dibutylphosphate was devised and employed
in a series of experiments designed to measure the rate of dibutylphosphate formation
in synthetic RCU containing 0.25 M UNH, 0.05 M HNO3, and 150 mg/l TEP.

The formaticn of dibutylphosphate was found to increase linearly at a rate of 13 ppm
of uranium per 24 hours at 48 C. At 34 C, the dibutylphosphate concertration at the
end of 66 hours was only O.4 mg/l or one-fifth that produced in the same time interval
at 48 C. Thus, the hydrolysis rate of tributylphosphate is extremely temperature
dependent. In contrast to the temperature effect, increasing the acidity of the
synthetic RCU from O0.05 M to O.15 M HNO3 had little effect on the rate of dibutyl-
phosphate formation over a 27-hour test pericd.

The rate of dibutylphosphste formation in a two-phase system was measured by con-
tacting a synthetic RCU containing 136 mg/l with a 20 percent TEP-Spraybase organic
phase. The volume of the organic phase was quite small -- 4.5 percent that of the
aqueous phase -~ and was employed in order to simulate solvent entraimment in RCU.
After 27.5 hours of contact time at 4& C, the organic and aquecus phases were
analyzed and found to contain 1.05 and 22 mg/l dibutylphosphate, respectively. If
it is assumed that the dibutylphosphate 1s transferred to the aqueocus phase during
steam stripping, the resulting agueous would contain 2.0 mg/l or 34 parts dibutyl-
phosphate per million parts of uranium. The results of this experiment demonstrate
the desirability of removing any entrained solvent from the RCU stream quickly and
efficiently.

sy
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The analysis of degradation products in used plant solvent RCW has shown the presence
of alkyl nitrite and nitrate esters. The radioactivity in used solvent appears to be
assoclated with these nitro, nitrate esters and with acidic fractions arising from
the diluent, tut not with the degradation products of tributylphosphate as had been
supposed earlier.

The reaction between Shell Diluent and nitric acid at rocom or elevated temperature
apparently produces the same materials found in used solvent RCW, as evidenced by
infrared spectra. The reaction rate is not only highly temperature dependent but is
also nitrite dependent. The reaction rate at 70 C in the presence of 2.25 M HNO3
increased several orders of magnitude on the addition of 0.01 M HNOp, but an excéss
of urea was shown to completely inhibit this fast reaction. Nitration products of
Shell Diluent were separated and sutmitted to Chemical Development for use tests.
Definitely harmful effects were shown in that 40 parts of the nitration products per
million parts uranium caused foeming during UNH calcination, four percent mixed in
RAX raised the "C" contact urasnium distribution from 0.005 to 0.28, and increased
the fission product activity retention in the solvent 500 times above normal. Other
teste showed that solvents contalning nitration products could not be cleaned up by
washing with sodium carbonate solutions. Efforts to find a diluent more resistant
to nitration and to find means of destroying these nitration products are continuing.

Radiation Damages to Purex Solvent

To test the effect of an agueous phase on solvent irradiation damege, two-phase
mixtures of 30% TEP in carbon tetrachloride and synthetic HAFS were irradiated for
various lengths of time under constant agitation. Similar experiments were performed
using Shell Spraybase as a diluent. %The chloride and dlbutylphosphate yields ob-
tained were comparable to those obtained for single phase experiments, indicating

no unusual effect. A uranium stripping tesgt indicated normal C column operation is
to be expected for exposures as high as 105 R.

Waste "'reatment

High intensity radiation appears to have a deletericus effect on the scavenging of
cesium from Uranium Recovery RAW. This effect may beccme important if fresh material
from B and ¥ plant is processed during the 4X program. Nickel ferrocyanide scav-
enging of simulated RAW followed by ten days® standing of the resulting slurries
gave cesium decontamination factors for the unirradiated control and for material
exposed to a Sr-YX beta radiation source of 1200 and 260, respectively. The bete
source intensity was 1.5 x 10© ergs/ml-hr (0.04 watts/l), approximately that
expected for fresh RAW. The observed reduction in cesium decontamination is about
the same as that previously reported using the 100-F basin gamma radiation facility
and is to be compared with a decontamination factor in the order of 500 desired for
eribbing.

Plant test of the nickel ferrocyanide scavenging of current Uranium Recovery waste
is now in progress. Cesium decontamination has been very effective, the Cs-137
concentration cf the cribbed waste being less than 10=2 p/ml. Some difficulty
with pH edjustment has been experienced, leading to poor strontium decontamination
when the pH falls below elght.

LY YO
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Thorex Process

Additlon of phosphate to the agueous phase in the 1A column has been incorporated
in both the ORNL acid-deficient and the KAPL acid Thorex flowsheets in order to
complex protactinium into the 1AW stream. Even with head-end recovery of protac-
tinium, such further separstion is required to achieve adequate deconteamination of
the product streams from protactinium. The nature and strength of the protactinium-
phosphate complex has recently been established by determining the distribution
coefficlent of protactinium in a 5 M HNO -50% TEP system as a function of total
phosphate ccncentration. The observed decreaae in protactinium distribution into
the organic phase with increased phosphate concentration can be explained assuming
a single protactinium-phosphate complex having a negligible organic solubility and
containing one phosphate per protactinium atom. The formation constant for the
complex in this system has the raw value 3 x 103, ignoring such factors as acid
complexing of phosphate and activity coefficients. Further study of this complex
is planned as a function of hydrogen, thorium and aluminum ion concentrations, all
of which are prospective constituents of Thorex feed solution and competitors with
protactinium in phosphate cowplex formation.

Ruthenium Studies

Any volatilization of ruthenium occurring during nitric acid recovery from Purex
aquecus wastes should be substantially suppressed by the addition of nitrite to
the system, according to recent laboratory experiments. Addition of 0.05 M NaNOo
to concentrated nitric acid containing 1.2 x 1072 M "volatile Ru", followed by
digestion for 30 hours in a closeg system, yielded a solution whose nitric acid
distillate contained only 2 x 10~ M Ru. Without nitrite addition, essentially
all of the "volatile ruthenium" redistills. Volatilization of ruthenium from
lower nitric acid concentrations to simulate flowsheet conditions are under inves-
tigation, with and without nitrite addition.

Extension of the time of heating to 150 C from 1/2 to 4 hours produced no further
improvement in ruthenium decontamination in studies of the effect of ozone sparging
during calcination of unheadended concentrated 1CU. Over this range of heating
times, a rathenium decontamination factor of about three is obtained on heating up
to 150 C. Above this temperature ozone rapidly decomposes; however, an additional
ruthenium decontamination factor of about.ten is obtained on heating to 460 C.
Thus, total ruthenium decontamination factors of about 30 and 10 are obtained
during calcination with and without ozone, respectively.

Flurex Process

Additional Flurex Process (direct conversion of uranyl nitrate to uranium tetra-
fluoride by electrolytic reduction) runs have been made producing sodium uranic
fluoride (NaUFS). These runs were made to establish whether the less expensive
sodium salt woluld be as satisfactory as the potassium salt. Using an old model
electrolysis cell, s run with over 80 percent current efficient was obtained;
repeat runs on a new model cell have given less than 20 percent current efficiency.
The low efficiencies have been traced to a short circuit in the new cell. The
product in all runs is similar to the potassium salt obtained in previous work

and is compored of dense, compact, easily centrifuged and washed crystals. Bomb
reductions on both the sodium and potassium salts are pending.
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Mass spectrcometric analyses of samples from the thermal diffusion column run
reported last month showed no significant change in the isotopic composition from
natural uranium. %Yhese samples had been analyzed previcusly by a tracer technique
that showed a large apparent separation. It appears that tracer analyses must be
interpreted with extreme caution in isotope separation experiments to aveid mis-
leading concluaions.

A new stalnlegs steel thermal diffusion column wes placed in operation this month.
A run using agqueous uranyl nitrate in dilute nitric acid was completed; no analy-
tical data have been obtalned t¢c date. This run emphasized a major difficulty in
making thermal diffusion experiments on solute-solvent systems; a steep uranium
concentration gradient is developed as a consequence of the Soret effect. This
leads to the undesirable result that the concentration of the uranium at the top
of the column {where the light isotopes are expected to concentrate) decreases to
well below one gram per liter. The dilutlion of the uranium makes 1t necessary,
in order to avoid materially disturbing the column equilibrium, to sample daily
over a period of two or three days to accumuilate sufficient materlial for a mess
gpectrometric analysis.

Heavy Element Chemistry

The apparatus and techniques for the neptunium-239 experiment are belng assembled
and tested. The equipment for the introduction of the sample into the pile, and

0 for the withdrawal from the pile has been tested, and found satisfactory, except
for a water pump which will have to be replaced with one of larger capacity. Only
8 few parts remain to be fabricated before installation of equipment can be init-
iated at the pile site.

Very thin and uniform deposits of plutonium on disks are required by Physics per-
sonnel for thelr neutron spectrometer studies. The Chemistry Unlt has undertaken
the responsibility of preparing these speclal disks. In order to determine pre-
cisely the uniformity of plutonium deposits prepared by electrodeposition, an
autoradiographic technique 1s being investigated. Source holders of known gecmetry
are being used to calibrate a nuclear emulsion film required by the technique, so
that a series of standard densities of film darkening will be avalleble.

Analytical Development

An extraction method for dibutylphosphate in organic samples which concentrates
the DBP by a factor of 10 was developed, and revised analysical procedures for
dibutylphosphate in both agueous and organic samples have been issued to the 200
Areas control laboratories. In addition, a subject report, "The Determination of
Ditutylphosphate," has been issued as HW-30643, Revised.

In support of a proposed study of the distribution of mercury in the Redox Process,
analytical methods were required for mercury in many process samples. Some diffi-
culty has been encountered in the application cf the usual methods to recycled
hexone solutions. A study of this problem revealed that the recycled hexone con-
‘ taing an impurity which oxidizes some of the reagent, dithizone. This results in
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a reagent blank absorptivity which varies from sample to sample and thereby produces
inaccurate results for mercury. Although a reducing pretreatment of the sample with
sulfite was found to virtually remove the interfering impurity, a better solution to
the problem, which 1s more rapid and accurate, involves measurement of the absorption
at a different wavelength which 1s not influenced by the reageant concentration. A
satisfactory procedure has been prepared for the determination.

The plutonium in ten microliter samples of a Redox Process dissolver solution was
determined by coulometric titration using a preliminary separation of the plutonium
by precipitation of plutonium(III) fluoride on lanthanum fluoride. The results
(ave. 0.297 g/1) agreed closely with the value obtained by radicassay of the
solution (0.305 g/l), snd show a standard deviation of * 1.2% for a single result.
Radiation exposure to the analyst was less than 8mrep per sample. This work con-
firms the results obtained previously with snythetic dissolver solutions, and
concludes the investigation on the coulometric determination of plutonium. A final
report on the investigation is belng prepared.

A spectrographic method was developed for the determination of zirconium in pile
cooling water in order to support studies of zirconium in-pile corrosion rates.
The method uses the porous cup procedure reported last month. With a detection
limit of about ome ppm and a precision of + 20% at ten ppm, pile water samples
need to be concentrated by a factor of about 250 before analysis. Techniques for
improving sensitivity are under study.

In research on an ion exchange method for concentrating the metallic impurities

in water, a study involving aluminum, copper, and ferric ions showed that yields
were good for alumimm and copper, but iron is not always retalned on the resin

(Dowex=50) at concentrations in the part per billion range. This is believed to
be due to the hydrolysis of the ferric ion to a nonionic hydrous oxide. Methods
for overcoming thls problem are under investigation.

A measurement of the influence of slug diameter on gamma absorption by "C" slugs
was completed. The data provide correction factors to be used in routine assay
for uranium in "C" slugs by the gamma photometer. Within the range of 3.5 to L.5
percent uranium, and 1..332 to 1.364 inches diameter, the correction is +0.0105%
of ursnium per mil of diameter deficiency (versus the standard slugs).

Miscellaneous analytical development activities included the determination of the
ionization cracking patterns in an analytical mass spectrometer of tributylphos-
phate, diethylbutylphosphate and triethylphosphate. These patterms will be used
for comparison with those to be obtained frcm samples which have been subjected
to radiation.

Analytical asslstance was supplied to 100 Area control laboratories in revisions
to the Manmual of Standard Analytical Methods, Reactor Section, Document HW-30589,
to Separations Technology Analytical Laboratories in mass spectrometer trouble-
shooting and data interpretation, to Recuplex studies in testlng lubricating olls
for deleterious additives by infrared spectroscopy, and to research activities
in sorting out depleted uranium samples by the rapid spectrographic method
reported last month.
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The standard sample program involved Tl determinations in 100, 200, an 0300 Area
service laboratories. These included test samples of simulated river water for

10 elements; of plutonium for Chemical 70-58; of plutonium nitrate for specific
gravity and plutonium by two methods; of five organic uranium solutions (HAP) for
uranium; and of U03 for seven metallic impuritlies. Results in all cases were quite
acceptable.

‘Applied Research Sub-Section

In-Line Analysis

Most of the components required for in-line analytical instrumentation in the Hot
Semi-Works are ready for installstion. The electrical wiring for these instruments
in the 201-C Building is about 40 percent complete and the plumbing installation

has been started. The plumbing associlated with gemms monitors, including valve
assemblies, gemma cells, degassers, and hold-up cups, has been assembled, leak
tested, and delivered to the Hot Semi-Works for installation. Assembly and testing
of the solution flow lines and cells for uranium photometers, polarographs, and pH
units are about 90 percent complete. Several installations require solenoid valves
which use Teflon or fluorothene rather th~n neoprene for seats, because of contact with
organic solvents. Since Teflon and fluorc“hene ere relatively hard, they do not seat
well and stiffer springs have to be installed in the valves to reduce leakage to
tolerable levels. An investigation of several alternate seat materials failed to
vield an acceptsble subatitute.

The polarographic and pH sensing units are ready for use, and the fabrication of
hotometer sensing units (two types) is about 90 percent complete. The pH console

as heen tested and is satisfactory, the polarographic console has been fabricated
but testing is not complete, and the uranium photometer consoles are about 70 percent
complete.

A ccmpercial constant current power supply was received and in the laboratory tests
it proved to be applicable to the photometer light source control problem, having a
stability adequate to control the photcmeter signal to wlthin * 0.5%.

In further studies of the colorimetric determination of uranium in organic Purex
streams, the influence of the color of recycled solvent was considered. The pro-
gressive yellowing of THP-Shell Spraybase extractant constitutes an interference

in the uranium determination. Although the recycled extractant (at IO0 receiver)
wvill be monitored for yellow color, only a partial correction can be made since a
remaining source of error is that the extractant has a more intense color after
contact with sodium carbonate in the 10 column than after the acidic contacts in

A and B columns. Studies this month revealed that the extractant contains variable
amounts of at least two yellow constltuents; one of these constituents behaves like
a base indicator, becoming yellow upon contact with an alkall such as sodium car-
bonate. Therefore, the monitor for color at the IO0 sampler, reading Just after a
carbonate scrub, will give high and variable results. A study including tests of
the acid-base response of several samples of used extractant showed that the error
in the correction factor for the urapium value will probably be as high as * 5%

of the uranium value.

Research on the use of solid micro electrodes for uranyl nitrate polarography

Oesulted in elimination of the previous difficulty with varying hydrogen over-
oltage by using an amalgamated gold electrode, and by incorporating asn anodic
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treatment for a fraction of each cycle. Sensitivity of the electrode is comparable
to that of a dropping mercury electrode, and it varies directly with the electrode
area and the stirring efficiency. The stirring is accomplished by bubbling helium
gas through the sample which also frees the solution of oxygen. The Purex waste
composition (HAW) permits a useful range of 0.04 to 0.8 g/l uranium, with linear
response, and an electrode has been running polarograms con a synthetic HAW contin-
uously for eleven days without evidence of loss of sensitivity or other electrode
failure. Polarograms of uranium can be obtained on Metal Recovery Plant waste (RAW)
in the range of 0.l) to 2.5 g/l without stirring or inert gas sparging. No life
tests have been run on RAW as yet.

The in-line pH monitors in the Metal Recovery Plant waste neutralizer were modified
during the month to increase reliability in support of the cesium scavenging process.
The controllers were redesigned and fabricated to enable the standardization of the
electrodes by automatic introduction of buffer solutions at either pH 7 or pH 10

upon demand. It was recommended that these controllers be installed in the operating
gallery rather than in the canyon. During the month a subject report entitled "pH
Monitoring of Metal Recovery Neutralized Waste" has been issued as Document HEW-33148.

Design details for the pH monitoring installations in the Purex plant are about
90 percent complete. Flve units will be required, some of which will be used
manually and intermittently for batch neutralization of wastes. In addition to
waste neutralization, the solvent treatment process will be manitored for pH.

Other in-line activities included assistance to Separaticns Technology personnel
in the installation of a gamme monitor in the Redox Plant and in the deslgn of a
PH monitoring system for the waste neutralizers in the Bismuth Phosphate Plants,
design and fabrication of a testing instrument for troubleshooting in-line pho-
tometer sensing units, incorporation of a four cycle logarithmic counting rate
meter in the Hot Seml-Works gemma spectrometer to eliminate the need for range
switching during a gamma energy scan and provision for a pulse generator to cali-
brate the counting rate meter. One of the aluminum gammea monitor sample cells was
tested for ease of decontamination using a process sample of about 3000 microcuries
per liter. A flush with dilute acid and water after the test resulted in complete
decontamination.

Laboratory Decontamination and Waste Disposal

A test modification was made in three filter canopies in the basement of the Radio-
chemistry Building. This included the insertion of an 8" venturi tube in the duct
above the C.W.S. filter and a similar tube below the filter. By attaching an
instrument to these tubes, the pressure drop across the filter can be read directly.
Pressure drop data were collected when two old filters were removed and new filters
installed. On the basis of the data obtailned the predicted life of the average

filter is somewhat greater than one year. Cost of individual filters is approximately
$60. It appears that this method of checking the air flow is more convenient and
speedy than a check of face velocities at the hood openings in the laboratories.

A similar modification of the other filter canopies is planned in the near future.

Sixty thousand gallons of "cribbing" waste were transported to 200 West Area for
disposal.
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One million gallons of retention level waste were processed to ground.

A limited use equipment supply room was set up in Room ll-3B. It is being used
Primaxrily as a display room and an emergency source of supply. Three deliveries
a day from Central Stores have been started, and deliveries within Buillding 325
are being made by Stores personnel.

All other decontamination, laundry, and building service functions were accomplished
in a routine manner.

METALLURGY

~

Irradiastion Effects

The remaining twelve assemblies in the study of various types of preferred orienta-
tion irrediation stabllity have been discharged from the pile prematurely because
of an assembly rupture. This completes the exposure of the sixteen assemblies
required for this production test, and the uranium specimens will be examined and
glven physical measurements as soon as possible. Although the cause of the failure
has not been completely. ascertained at the present time, it is interesting to note’
that this ruptured assembly contained the uranjum which possessed the highest
preferred orientation of any of the samples exposed.

[P

Metallurgical Technigues

ONecesea.ry calibrations and calculations for conducting in and ocut-of-pile experi-
ments on the diffusional behavior of U-Al sandwich couples are continuing. The
couples currently belng prepared for MIR irradiation consist of a U-Al-U-Al-U
sandwich; this arrangement provides a symmetry which will permit prior calculation
of expected temperatures at various positions in the U-Al interfaces. Temperature
monitors in the form of low melting alloys will be introduced in one of the uranium
disks and after irradiation will provide a means for checking the calculated
temperature distribution within the sandwich assembly. Since the sandwich assembly
will be constrained mechanically, tests have been conducted to determine semi-
quantitatively the torque required to produce a mechanical loading of 2 ‘cons/ine
at room temperature. This loading should be sufficient to meintain interfacial
contacts and permit diffusion to occur at axial temperatures of 450 C. Heat
transfer calculations indicate that for the geometry and compositions used, a
flux of 7.5 x 1013 nv will be required. Such a capsule will be filled with NaK
and the diffusion disks as soon as the NaK canning facility is in operation. In
order to establish the validity of such an in-pile test, an out-of-plle test per-
formed under similar conditions is being conducted. In this study, accurate
control of annealing temperatures i1s possible. The furnace and ballast arrangements
provide a temperature constancy of * 1.3° at a nominal temperature of 450 C within
a time period of 64 hours. The out-of-pile test willl provide a necessary standard
state for comparison with the in-pile experiment.

Fuel Element Studies

Two of the four mechanically bonded fuel elements being irradiated in the central
&one of D Pile have been discharged after 400 MWD/T and are in the process of
xamination in the Radiometallurgical Laboratory. No evidence of preferential
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or non~uniform corrosion has been found in the vicinity of the polnt closure on
either slug although cne slug was somewhat pltted on the hase end cap and side
wall. Similar pits have been observed on AlSi canned fuel elements. The cap
and base of one slug have been removed. Visual examination of the slug ends

. revealed nothing indicative of diffusion or interaction between the uranium
slug and aluminum cap or base. The two pleces remaining in D Pile have reached
an integrated exposure of 500 MWD and are scheduled for discharge at 600 MWD/T.

The two four-inch mechanically bonded fuel elements which we~: irradiated for
approximately seven weeks in the pressurized H Plle facility have been examined
using the underwater viewer in the DR plle basin. No preferential corrosion
could be observed in the vicinity of the point closure and no unusual slug
surface conditions were noted which would indicate unsatisfactory performance

of the slugs. These slugs had accumulated an exposure of approximately 200 MWD/T
with coolant temperature of 130-140 C. 'The pieces are scheduled for further
examination in the Radiometallurgical Laboratory. “

Unbonded slugs, canned by the room temperature point closure technique, ave
belng tested to determine their rupture resistance and to determine whether a
uranium to aluminum bond is essential for heat transfer requirements under Hanford
conditions. Two unbonded solid slugs were charged in C Pile September 16 and were
discharged October 26; the tubes operated normally during the test period. Slug
AR 1k, charged at the center line, operated a maximum specific power of about L7
kw/ft and accumilated an exposure of about 280 MWD/T. Slug AR 13, charged at the
0 downstream end of the tube, operated at about 9 kw/ft and accumulated an exposure
of about 56 MWD/T. These slugs were examined in the 105 C viewing basin October
26. Underwater examination indicates that the slugs were in good condition except
for three or four pits which were observed i~ the base of each slug. The pitting
was apparently not dependent on specific power, since the slug operating at low
power was pitted to about the same extent as the slug that operated at the higher
power. There were no apparent burned spots or other evidence of non-uniform heat
transfer on either slug. The 400 MND/T goal exposure unbonded slugs and the 625-
750 MWD/T unbonded slugs were charged in H Pile September 30. The tubes are
operating normally, the slugs having accumulated exposures of about 100 MWD/T.

Since the 200 MWD/T slugs from C Pile showed no evidence of gross damage resulting
from pile exposure, a tube charge of 36 unbonded cored natural slugs and 4 unbonded
cored enriched siugs will be charged in C Pile. A sufficient number of slugs to
make up this charge had been prepared; however, upon completion of metallographic
and x-ray examination of the slugs involved, it was found that 19 our of 41 natural
uranium slugs had preferred orientation values too high to allow their inclusion in
a tube charge to be irradiated to rupture. Additional uranium was examined (see
"Quality of Production Slugs") and acceptable slugs machined to replace the defec-
tive material. Charging of this tube charge is tentatively planned for November 22.

Filve natural uranium slugs, insulated from the aluminmum jackets with a Martin hard
coat anodic layer on the sides and zirconium wafers on the ends, were canned by

the cold closure technique with a modified cup. To date, one cored and two solid
slugs have been canned in cups with 0.001 inch insulating layers and two cored and
two solid slugs have been canned in cups with 0.003 inch insulating layers. During
November the present insulated slug program including solid and cored natural uranium
slugs with insulating layers of 0.001, 0.003, and 0.005 inches, and cored enriched
slugs with insulatihg layers of 0.003 and 0.005 inches should be readled for pile

charging.
EﬁMﬁi&%ﬂaﬂEﬂ
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The objective of increasing rupture resistance in Hanford fuel elements has induced
a paper study of the feasibility of radically different geometrical configurations.
A bundle six small rods operating at high specific power has been considered.
In addition, a study of plate-fuel elements, which are characterized by low tempera=-
ture drops, has been initiated. The temperature distributions in plates and strips
having prescribed surface temperatures or Newtonian boundary conditions have been
determined. The results of these calculations, which include the development of
the equations for the temperature distributions, will soon be published in an un-
clagsified report.

04 .
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Quality of Production Slugs

As a consequence of discovering that a mmber of slugs intended for a production
test were unsuitable because of marked preferred orientation, 8L additional
regular production slugs were picked at random from the canning line and subjected
to x-ray examination in order to obtain replacement slugs. The x-ray results
disclosed a condition that appears relevant to current production operations.
A substantial fraction of the 81 slugs possessed a very pronounced EﬁOQ] type
of preferred orientation which in meny cases varied along the radius of the fuel
element. On the basis of past tests and experiments, fuel elements with this
type and degree of orientation mey be expected to be dimensionally unstable during
irradiation under the present conditions of pile operation. A prediction can be
mede to the effect that slugs possessing a high degree of [}OO preferred orienta-
tion will shorten in length and increase in diameter. In addition, in the cases
Ovhere the orientation values for the [lO(ﬂ planes are much higher at the center
than at the periphery, a dishing phenomenon can be expected to occur. The produc-
tion slugs from the 8l specimens chosen had all been beta heated in rod form.

MIR Fuel Element Testing Facility

The first three slugs to be irradiated in the testing facility were scheduled

for discharge October 18 at an exposure of approximately 550 MWD/T. During the
week of October 10, howvever, fission product activity was detected in the effluent
water of the reactor and since that time the reactor has been operated inter-
mittently at 10 or 20 MW while attempts were made to find the source of the
trouble. The Hanford A-block was still in the reactor at the end of the month.

It is not known at present when the MIR will resume normsl operation except that
it will not be before mid November.

Scheduling conflicts arcse about October 1 when Hanford was informed that it would
be necessary that the fuel element specimens be charged in B-blocks rather than

in A-Blocks. Design and fabrication of a B-block was started immediately in an
attempt to have it ready for the scheduled November 8 shutdown. The two charged
A-blocks were shipped back from the MIR, cut open and the slugs removed and trans-
ferred to the B-block and it was shipped to the MIR on October 20. The fuel
elements will operate at a power level of approximately 75 kw/ft in the position
allotted for this experiment.

Fuel Material Studies

Q‘he first four zirconium capsules containing uranium-magnesium fuel material have
een decanned and bend tests have been performed on the specimens in the Radio-
metallurgy Building. These samples were irradiated in the MTR facility for 773
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hours in an average flux of 8.75 x 1013 nvt or the equivalent of about 934 MwD/T.
Visual examination of the pieces showed that no distortion had occurred and the
ease with which the pleces were decanned indicates that the material is dimen-
slonally stable. Their appearance after irradiation was the same as before they
were charged into the reactor. Four of the capsules remaining in the MTR now
have an exposure of about 2500 MWD/T and will be discharged at 5000 MWD/T in
December. The other four now have an exposure of about 5000 MWD/T and will be
discharged at 10,000 MWD/T in January.

Bend tests were completed on two types of U-Mg fuel material in both the unirra-
diated and irradiated conditions. The samples were all of one-inch gage length
and 0.401 + 0.002-inch diasmeter. The first type, which contained only U and

Mg, failed at loads ranging from 335 pounds to 450 pounds with deflections from
0.011 to 0.0l5 inches in the unirradiated condition. Similar irradiated samples
failed at loads ranging from 1110 pounds to 1530 pounds withk deflections from
0.009 to 0.010 inches. The second type, containing silicon in addition to the
U and Mg, falled at loads varying from 360 to 926 pounds with deflections from
0.012 to 0.018 inches in the unirradiated condition. The irradiated samples
failed at loads varying from 850 to 1180 pounds with a deflection of 0.010 inches.
Difficulty was experienced in removing the samples from the zirconium jacket be-
cause of insufficient clearance between sample and Jacket.

Two uranium-magnesium fuel elements have been made using uranium shot that was
received from the Mallinckrodt Chemical Company. The fuel elements contain 64
volume percent ursnium in a megnesium-silicon alloy matrix. The slugs will be
canned in Zircaloy-2 cans and one will be exposed in the MTR to the equivalent

of 5000 MWD/T. At the end of this exposure, the sample will be examined metallo-
graphically and also for dimensional stability. These slugs are 0.880 inches in
diameter and 4.0 inches long. They will be canned in Zircalcy-2 cans with a
0.025-inch can wall which will be sized onto the slug and a cap welded in place.
This will be followed by autoclaving in 100 psi steam for 150 hours. The slug
to be irradiated in MTR will be located adjacent to the act}ve lattice where it
will be subjected to an unperturbed flux of about 1.4 x 1.0:LF nvt or an effective
flux of 1.1 x lOl)*n‘v‘c° In this position, it will be generating about 45.2 kilo-
watts per foot which is 6.2 kilowatts per cubic inch of element or 9.7 kilowatts
per cubic inch of uranium. Fifty kw/ft in a slug of Hanford geometry is equiva-
lent to 2.9 kw/cubic inch of uranium. The core temperature will be 500 C for
this power generation. This sample will accumulate exposure at the rate of about
20 MWD/T rer day. It is also 'planned to make reactivity measurements on this
material before irradiation.

Impurities in the available thorium metal used in preparing thorium-uranium alloy
melts has caused difficulties in the interpretation of the metallographic struc-
tures of the cast, wrought, and heat treated alloys. High Si and Fe content

of the thorium is believed responsible for these difficulties. With the proper
use of etchants and microscope megnification, the thorium-uranium eutectic may be
delineated from other constituents and its distribution following various metal-
lurgical treatments is being studied. Tentative planning in the thorium-uranium
alloy investigation include MIR exposures of capsule specimens of several metal- .
‘lographic structures to 1000, 5000, and 10,000 MWD/AT followed by radiometallurgical
examination and evaluation.
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Zircalloy capsules containing UO, heve been prepared for irrediation in the MTR
at various fluxes, exposure times, oxide densities, and 235/238 ratios.

Zirconium Metallur@x

Two water cooled annulus tube modifications to a process tube are scheduledto
be installed in 100-F pile in November and loaded with zirconium specimens to
study the effect of pile irradiation on the reaction between zirconium and pile
gas. One of these charges of four heater assemblies has been tested in a mock-
up tube and found to operate satisfactorily. The relationship between the
equilibrium temperature of the zirconium test specimens and the amount of heat
generated in the core was established by applying known power to the heater
resistance elements while the charge was in a water cooled mock-up tube. From
these data, knowing the weight of the heater cores, good values for gamma
heating of stalnlesr cylinders versus pile power should be obtainable from
measured temperatures of the in-pile specimens. If the geamma heating of stain-
less steel 1s assumed to be 0.2 watts per gram, exposure temperature between
300 C and 450 C can be maintained satisfactorily.

Welght gains of zirconium and Zircaloy-2 exposed out of pile in dry COp at 650 C
have been observed until the scale started to fall from the specimens. Zircaloy-2
gained weight at & nearly linear rate of 22.5 mg/cm2/100 hrs., snd zirconium
gained welght at a rate of 2.4 mg/em?/100 hrs. The rate of reaction of these
materials with COp at 650 C i3 about the same as it is with air at 650 C. A
rough extrapolation of the in-pile data indicates that the Zircaloy-2 gains
weight at an average rate of about 4.0 mg/cm?/100 hours which is only 20 per
cent of the out of pile rate. The in-pile specilimens alsc maintain a bright
surface free of corrosion prdducts. Since the Zircaloy-2 specimens exposed in-
pile were contained in a quertz tube, it was hypothesized, to explain this dif-
ference in behavior, that an in-pile phenomenon could coat the specimens with a
silica film. Silica films were therefore placed on zirconium and Zircaloy-2
specimens by evaporation, and these gpecimens exposed out of pile to COp at

€50 C. The reaction proceeded at the same rate observed in the absence of 5104
coating, the coating remeining undisturbed asg the reaction product formed under-
neath. It eppears that formation of a 8105 coeting on the zircaloy exposed in
the "F" pile does not explein the unscaled surface observed on these specimens.

Data bave been accumulated on the weight gain of zirconium and Zircaloy-2 in
air at 500 C as a function of gas velocity. Specimens prepared from 0.06 inch
65 per cent cold worked sheet were put in tube furnaces with air velocities of
0, 3, 5.5, 11, and 22 feet per mimute. During 500 hours exposure the reaction
rate of both zirconium and Zircaloy-2 has been independent of the air velocity.
The welght grains of the zirconium specimens have approximated a cubic law as
have the zircaloy samples during the initial seventy hours; following this in-
duction period, however, the weight has increased linearly with time.

Zircaloy=-2 impact and bend test specimens exposed at 150 C in the "H" loop from

August 6, 1954 to September 28, 1954 are available for testing by Radiometallurgy.

The impact specimens contain about 20 ppm hydrogen and have pre-irradiation
ocmu'py impact strengths changing from 23 f£t. 1bs. at 100 ¢ to 47 ft. 1lbs. at

25C C.
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Uranium Reduction Studies

The preparation, decomposition, and reduction studies of ammonium uranium fluoride
have been concluded. This salt is easily flltered, centrifuged, and washed.
Solubility losses during these operations are not excessive. Iron contamination
in the final uranium metal has averaged 600 ppm and reduction yields on a 20 gram
scale are about 80 per cent. The yields should be increased to above the 95 per
cent level with further development. X-ray patterns have shown that UF) .CaFy is

a true double salt and not a mixture of the two fluorides. The molecule is appa-
rently hydrated which will necesgsitate a dehydration step prior to bomb reduction
to the metal.

Double salte, such as UFy.CaFp , UF) .MgFp, UFy.NaF, UFy .KF, which can be prepared
directly from UNH solutions, may prove valuable in several respects. Aside from
“he conventional bomb reduction techniques these materials would be sultable
substitutes for UFL4 1n several proposed reduction procedures as the moving-bed
reactor or continmunus green salt reduction process. The advantages the double
salts offer are low preparation costs, both in equipment and in feed materials,
ease of preparation and handling, and essentially complete elimination of corrp-
sion problems which are serious in the preparation of UFy. Since the precipita-
tion reaction is carried out at low temperature the reactors could be either
fabricated from or lined with any mumber of materials which will not be attacked
by solutions containing fluoride.

Radiometallu:gy Exsmination
\

Incomplete metallographic examination of the first group of cold worked zirconium
samples in a production test to determine the influence of prior mechanical cold

work on changes occurring during irradiation indicated that there was po change in the
material. due to the irradiation detectable in a metallographic examination. The
second group of samples to be discharged was delivered to the Radlometallurgy

Building where they were uncanned and visually examined. No umusual surface
conditions were noted.

One cylindrical, powdered metallurgy uranium specimen which had operated at a
calculated temperature of €00 C was lapped and the average hardness measured.
A uniform increase of 8 points to 93 RG was observed over the length of the
sample.

A study of the changes occurring in uranium fuel elements was conducted upon
samples sectioned from an 8-inch beta heat treated slug which had received an
exposure of approximately 520 MWD/T. Longitudinal semples with approximate dimen-
glons of 1/2" x 3/8" x 1/8" were obtained and mechanically polished to a uniform
cross section. Bend strength tests on two samples whose maximum stressed fibers
were located along the slug axis and at 3/8~inches from the slug axis indicate an
increase in bend strength from 110,000 psi to 124,000 psi respectively. The bend
strength decreased approximately 40 per cent from 196,000 psi which was obtained
for a non-irradiated sample. The longitudinal location of the maximum stressed
fivers was =.4 inches from the cap end of the uranium. The modulii of elasticity
of the irradiated samples was 18 x 10° psi as compared to 12.3 x 106 for the non-
irradiated gpecimen. A hardness traverse on a transverse sample sectioned 3 3,/4
inches from the uranium cap end showed an increase in hardness from 90 Rockwell G
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at the slug center toc 94 Rg at the outer edge. A uniform averasge hardness of

93 Ry was obtained over the length of the bend test sample cut 3/8 inches from
the slug axis. However, hardness values on the centrally located bend test
sample appear to show an increase in average hardness from 91 to 95 at distances
of 3 1/4 inches and 1 3/4 inches from the cap. end respectively.

Work on the one ruptured and three unruptured slugs from a test to evaluate
the effect of irradiation on cored Ike slugs included sectioning, length measure-
ments, molding, and hardness measurements. On a transverse section of the
rupture there were numerocus small cracks and one main split which opened to the
3/8 inch core at the slug axis. Very little corrosion had taken place in the
core. The three normal pleces were cracked the length of the slug on opposite
sides of the core. These cracks started at the core and extended to the outer
fibers on sections at the center of all slugs. On longitudinal sections obtained
over half the length of two of the normal slugs minor deformation of the core
outline and numerous small cracks in the uranium were seen. In cutting the cap
and base from two of the unruptured slugs it was evident that no bond existed
between the end of the uranium and the cap on either of the slugs. Incomplete
bond between the slug sides and Jacket could be seen on sections. Rockwell
hardness readings obtained on a cross section of one unruptured slug indicated
a drop in hardness between the periphery and core of the slug of 20 Rockwell G
points ~ similaer to the pattern of hardness on a slug known to have been heated
to the beta phase temperature zone at the center. The hardness pattern obtained
on a section of the rupture indicated the possibility of more heating in this
‘ niece than in the others. The average Rockwell G number was about 80 with none
of the values in the range 90-95 R, usually observed on regular uranium. An
etch pattern developed in cleaning the cut surfaces with an HNO3 electrolyte
showed concentric zones of shading indicating a variance in chemical reactivity
between the outer fibers and the core of the slugs. No appreciable dimensional
changes from uranium growth were observed.

A section through the principal areas of corrosion on the thorium slug which
failed on April 22, 1954 showed the corrosion to have taken place in discrete
areas rather than over a large area and gave evidence that some mechanism other
than a simple reaction between the Th and pille water may have been involved in
the failure. There were cracks present in the thorium metal that did not appear
to result from corrosive action. Hardness measurements obtained in a cross
section of this slug were falrly uniform across the section and indicated an
average hardness of 68 Rockwell B.

Further examination of the enriched fuel slug rupture, No. J-18, which had
suffered scme melting of the jacket over an area of about 1 sq. inch revealed
that some melting on the surface of the U-Al alloy slug had taken place. Fused
wetal was intermixed with the oxide which covered the alloy surface. Additional
chemical analyses of the jacket metal are being obtained to check the one ana-
lysis which indicated a 10 per cent cadmium content at one point in the fused
area of the Jjacket.

®
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One 8-inch Truline slug from PT-2UM was examined and the dish in the base and
cap ends measured. The slug fractured transversly at a pronounced necked down
area near the center of the slug after being dropped in the 105-basin five times.
A second necked down area was observed at the cap-slug junction, however, it was
not as pronounced as the one near the center. The cap was removed and appeared
to be poorly bonded. The base and cap ends were observed to be dished 0.020
inches and 0.026 inches respectively.

The caps were removed from two more hot pressed J3 slugs (J3-Cl8-33 and 53-C48-48).
Examination after cleaning in nitric acid revealed no evidence of corrosion or
water penetration at the diffusion weld closures of either cap. Two relatively
large areas of pltting attack were observed near the edge of the cap from slug
#33, however, this attack may have occurred during the three month period they
were stored in the 327 basin.

Failure #376 (cap type) from a production test to evaluate slugs formed from
beta treated rods was examined and measured. The cap assembly was completely
separated from the slug and the cam wall was necked down at the point of failure
which was approximately 1/8 inch below the end of the uranium core. A hole
approximately 1/2 inch in depth, was located in the central area of the exposed
end of the uranium. The base was removed and the dish in the end was found to

be 0.31 mils. The cap end also appeared tc be dished. 'The length of the uranium
was measured 1/2 inch from the center and the average length was 8.360 inches.

Orie irradiated slug from a production test to measure the thermogalvanic effect
on slugs was observed and photographed. No evidence of corrosive attack due to
thermogalvanic effects was detected. One unirradiated slug from this PT was
also photographed for comparison purposes.

A stainless steel pot used in the 200 Area for calcining developed a leak near
the bottom. A disk containing the leak was cut out and sent to Radiometallurgy
for examination to determine if a new section could be welded in to repair the
pot. All tests to date show that this could be done successfully. A spectro-
chemical analysis showed the samule to be 347 stainless steel. Tensile test
results showed the mechanical properties to be those of 347 stainless steel in
the annealed condition. Metallurgical examination of the material revealed a
normal stainless steel structure. Tests for sigma phase were negative.

Radiometallurgy Facilities

The cut off box began operation on October 8, 1954, and approximately 30 samples
cut for further examination. Optical and etching problems within the metallo-
graphic cell caused the cell to be opened for repair. Only a limited number of
samples could, therefore, be mechanically polished and no metallographic work
could be accomplished. The electropolisher was removed from the cell and the
cathodic etching equipment prepared for installation. About 1 hour is required
to cathodically etch one sample. Arrangements for making rare gas analyses on
irradiated materials were started by obtaining a vacuum furnace system from the
Fuel Technology Unit. The canning and de-canning of samples of radiocactive
materials in conjunction with examination problems was improved. Length and
diameter measurements of irradiated fuel elements were routinely obtained and
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the molding equipment was successful in obtaining accurate replicég7lf the 4-~inch
cored Ike slugs. Design and drafting was completed for a photographic quality
lead glass cell plug which is proposed to improve the observation and photography
of irradiated materials.

Separations Plant Corrosion Studies

L)
In addition to the three precipitators, the D-1 and E-1 from B plant and the D-1
from T plant, which were examined last month (see HW-33200-R), two catch tanks,
the D-3 and E-3 vessels in B plant, were examined this month. The corrosive
attack on these catch tanks appears to be of the same type as was found on the
precipitators, i.e., preferential attack of the welds with respect to the wrought
material. For instance, the welds in the D-3 catch tank are corroded generally
to a depth of approximately one-sixteenth of an inch with respect to the plate
and some of the weld crators are corroded to a depth of one-fourth inch with
regpect to the plate. It is believed that the D-3 vessel from B plant could be
Judiciously placed in service with only minor repair to the weld seams and re-
welding of the weld craters. The E-3 catch tank on the other hand has had only
light corrosive attack of the welds, leaving them flush with the plate material.
Only one crater was found in this vessel which had been attacked preferentially
and 1t was corroded to a depch of about one~-eighth of an inch with respect to
the plate material. Thus the E-3 vessel could be placed in service with confi-
dence that it would render several years of useful service before failure.

The failure of two suhmerged pumps in the WR 001 waste storage tank with service
lives of five and six days respectively caused much concern and precipitated an
immediate investigation. The material of construction of the pumps was mild steel
throughout. Samples of the waste solution were taken from the bottom and the top
of the tank and were found to have a pH of 2.2 and a6 respectively. Visual exami-
nation of the pumps and an agitator during removal revealed gross dissolution of
the mild steel. The pump torque tube and the agitator paddles had holes dissolved
completely through them. This corrosive attack has been attributed to the presence
of nitric acid in the normally basic waste soluticn. Steps have been taken to pre-
vent the reoccurrence c¢f this situation and no further investigation is considered
necegsary at this time.

Six type 304L stainless steel bayonet type heat exchangers, operating at 85 psig
steam pressure, were exposed to bolling synthetic Purex 1WW waste concentrate
(Purex Flowsheet #2) for 10 days. Qualitative and semi-quantitative examination
following exposure revesled uniform corrosive attack over the entire surface of
the bayonets. The vapor phase attack appeared to be of the same order of magnitude
as in the liquid phase. Weight loss measurements indicate a uniform average cor-
rosion rate of 0.0023 ipm. RHowever, recent mcdifications to the Purex flowsheet,
wherein both the acid concentration and salt content of the waste solutions were
altered, have rendered these data invalid except for calibration and evaluation
of the mock~up corrosion test unit which met design expectations and should be a
valuable tool in performing heat transfer corrosion experiments which approximate
Plant operating conditions.

d-1



h AW-33585 Luet

Applied Research Sub-Section

Welding Studies

During repair of faulty welded reinforcing the Purex waste concentrator overflow
sections required plugging of many holes in the wall where faulty welds had been
removed. The procedures followed by construction forces and the design of the
plugs used to fill the holes were such that the penetration of the root pass was
uncertain and uninspectable due to the inaccessability of the backside, and the
completed plugs were cracked due to overmelting the plug which caused severe re-
strained shrinkage through the hot-short temperature range of austenitic stainless
steels. A plug utilizing the general gecmetry of the G. E. type pipe joint was
conceived and tested in the welding laboratory and put to use in repairing the
concentrators. This plug design allows the penetration of the root pass to be
inspected from the outside of the vessel at the completion of the pass and in-
creagses the amount of metal at the top of the plug to prevent the overmelting
mentioned above. Apparently the plug design has proved successful and has re-
sulted in good penetration and sound welds.
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Lattice Physics

Some additional buckling measurements have beer made with the large hollow slugs
(.p. = 1.11"; 0.D. = 1.66"). These were done in the 10-3/8" lattice and the
values are 73.4 and 29.7 x 10 6uﬁ for the dry and wet cases respectively. The
1.36" diameter slug was also measurad in this lattice giving 61.5 and 26.0 x
10-Cem=2 for the dry and wet cases. The latter measurement was made in the core
of g large exponential pile; its accurscy is therefore limited to about I 6 x 10-6
cmTe.

The detailed measurements of flux distribution in a lattice cell being made to
explore the degree of asymmetry in this distribution, are continuing. Data has
been obtained for the dry cell, it 1s now being cobtained for the case with cooling
water. A very small BF3 counter (I.D. = 1/16", length = 4"), 18 being developed
to facilitate such measurements.

A recent meassurement by M. V. Davis at the Test Pile, has shown that ca. 2.7 per
cent of the fissions in U235 are caused by neutrons having energles sabove the

cadmium cutoff energy. This result has led to a new formula for the multiplica-
tion factor of a lattice, namely: '

1
o k =mgp £ (p25) (1-5-?{,310 (1-pps5) )

in which the old formula is modified by the two factors in parenthesis. In this
formule, pe5 is the resonance escape probability of the U235 and 4R is the inter-
mediate energy value of the number of neutrons per abscrption in U235. Preliminary
values for these two factors are C.98 for the first and 1.015 for the second.

This new procedure has been used to calculate the bucklings of the 8-3/8", 5-3/16",
and 4-3/16" lattlices loaded with J slugs. The results, though improvements over
earlier calculations, are yet off by 10 per cent in the case of the 8-3/8" lattice
and 5 per cent in the other two.

Experimental Physics

The neutron flux drop acrogs the C pile annulus has been measured in the Test Pile.
The results are that the flux drops by 5 per cent in the empty annulus and by 30
per cent when it is fllled with water. This measurement is difficult to make on
account of the small dimensions involved. The same measurement will be repeated
at elevated temperatures in the K pile. This information 15 needed in estimating
temperature coefficients of reactivity.

Some #n S buttons have been made and tested. These buttons are used as fast
neutron detectors in conjunction with phetomultiplier tubes. The existence of
such detectors makes possible a measurement of the variation of v with energy.
This experiment will be done at the spectrameter facilities for U235.
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Physics Problems Connected with Plant Operatlon

The "allways safe" dimensions of a fissionable material depend, among other things,
upon the value of v, the number of neutrons per fission. It is well known that,
in the case of plutonium, y increases very sharply at high neutron energies. If,
therefore, one considers a system in which the plutonium concentration is so high
that most fissions occur at high neutron energies, than a higher value of 7y ob-
tains and the "allways safe" dimensions become smaller than for thermal, i.e.

low energy, systems. The possibility that these conditions may occur at the
"Recuplex" process has been examined. It has been shown that thermal "allways
safe" dimensions apply up to an H/Pu ratio of about 50. BRelow this, smaller
dimensions are needed. It turns out that the space concentrations in highly
concentrated plutonium solutions of the various constituent atoms are not well
known so that the limitation to an E/pu ratio of 50 or more in all stages of the
process can be made only tentatively at present. This matter is being further
investigated by the "Recuplex'" personnel. '

INVENTIONS

All Applied Research Sub-Secticn 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 October, 1954. 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.

P Mﬂ«/

Manager - Applied Research
ENGINEERING DEPARTMENT
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VISITORS AID BUSINESS TRIPS

Name

Glenn Murphy
Richard Othman

A. G, Ahsnust

Name

W. T. Kattner

J. W. Riches

R. L., Dillon

F. B. Quinlan

D. C, Worlton

0. W. Rathbun

Date

10/12-14 /54

10/25/5k4

Date

10/1,2/54

10/1,2/54
10/2,6/54

10/2,12/54

10/2,9/54

10/10,16/54

V)
Q’@f

Address

Ames Laboratory
Ames, Iowa

- Otis Elevator Co.,

San Francisco, Calif.

Place Visgited

Mallinckrodt Chem.
Wks., St. Louls, Mo,

Nat'l. Lead Co. of
Chio, Cincinmati, O.

Bridgeport Brass Co.,
Bridgeport, Conn.

Bridgeport Brass Co.,
Adrian, Michlgan

Battelle Memorial
Inst., Columbus, O.

Ames Laboratory,
Ames, Iowa

.@%
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Purpose

Discussion of fuel
element technology

Elevator inspection
in 329 Bldg.

ose
Consultations on
uranium metallurgy
Same as above
Same as above
Same as above

Same as above

Same as above

(Same as W. T. Kattner above)

American Electro-
chemical Socilety,
Boston, Mass.

Nat'l., Lead Co. of
Chlo, Cincinnati, O.

Carboloy Company,
Detroit, Michigan

Nat'l. Lead Co, of
Chio, Cincinnati, O.

Nat'l. Lead Co. of
Ohio, Cincinnati, O.

Attend meeting

Discuss electronic
equipment

Drilling problems
Discuss electronic
equipment

Fabrication of uranium
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VISITORS AND BUSINESS

ction

TRIPS

Name

G. E. McCullough

P. J. Pankaskie

W. P, Wallace

J. W. Riches

H. L. Libby

Date

10/11,17/54

10/16,20/54
10/16,22/5k

10/16,23/54

10/20,29/54

10/29,31/54

ORGANIZATION & FERSONNEL

Place Visited

Nat'l., Lead Co. of
Ohio, Cincinnati, O.

Mallinckrodt Chem.
Wks., St. Louls, Mo.

KAPL, Schenectady,N.Y.

du Pont Co.,
Augusta, Ge,

Superior Tube Co.,
Norristown, Pa.

Bridgeport Brass Co.,
Bridgeport, Conn.

du Pont Co.,
Augusta, Ga.

Battelle Memorial
Inst,., Columbus, O.

Owens Corning Fibre-
glags Co., Newark, O,

Bridgeport Brass Co.,
Bridgeport, Conn. &

Adrian, Mich.

Argonne Nat'l. Lab.,
Chicago, I1l.

Personnel totals as of October 31 were as follows:

Fuel Assembly Unit

Fuel Element
Development Unit

Fuel Evaluation Unlt

Exempt
17

13
12

Coatings & Corrosion Unit 10

Testing Methods Unit
Technical Shops Unit
Administration

Totals

T
4
1
[

Technleal Graduates

w-33585 (D]

Purgose

Discussions of fuel
element technology

Same as above

Metallurgical discussion

Discuss zirconium can
and tube fabrication

Same as above

Same as above

Coatings & corrosion
problems

Same as above

Same as above

Pabricatior of uranium

Testing problems and
attend Soclety for
Non-destructive Testing

Permanent Rotationel  Non-Exempt  Total .

1 - 13 31

1 3 11 28

- - 13 25

- 7 18

.- 3 10

e 2k 28

= 4 2

e
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FUEL COMPONENT DEVELQPMENT

URANIUM QUALITY

Hydrogen in Uranium

The material, selected to be plle tested to study effectas of hydrogen on

the irradiation characteristics of uranium, has been ultrasonically tested
at FMPC and the "cloverleaf" pattern marked on each rod. The straightened
rods should be on-site by November 10. At HAPO the rods will be machined
into eight-inch slugs and the "cloverleaf" position will be marked on each
slug. The slugs will then be heat treated in the molten chloride salt used
for production purpcses at HAPO. Half of the heat treated slugs will then
be outgassed, then all of the pleces will be lead dip canned by the standard
F canning process. Testlng these pleces under identical pile conditions
should indicate the effect of hydrogen (in quentities associated with normal
production) on the irradiation characteristics of the metal, and at the same
time reveal the relationship between ruptures and the "cloverleaf" pattern.

As reported elsewhere, the recent high canning rejection rates, of slugs from
rods heat treated in the new furnace at FMPC, have been substantially reduced
by a six minute treatment in a molten chloride salt followed by a water guench
prior to the pickle inspection and lead dip canning operation. HAPO personnel
0 recently present at FMPC have found that the K2003 salt, although purchased on
8 culcined basis of 99 per cent K,CO;, contains 87~ 10 per cent moisture. It
is also known that industrial molten™salt baths are frequently diluted. with
water or steam to improve certain characteristics, so 1t can be assumed that
some of the moisture in the charged I 07 will remain in the molten bath.
This 1s a probable source of the hydrogen wvhich is causing difficulty in the
lead dip canning process at HAPO.

Heat Treatment

End dishing has now been observed on irradiated triple dip canned uranium.

One eight-inch slug, irradiated to T4l MWD/T at 105-H was exawined in Radio-
metallurgy after stripping, This slug was observed to be dished approximately
26 mils on the cap end, and 20 mils on the base end. This indicates that end
dishing effects during irradiation are not limited to lead dip canned uranium.

Tentative conclusions from studies of the effect of various heat treatments on
uranium are: decreased speeds of the beta to alpha transformation will reduce
the columnar region present in heat treated rods, will yield a more uniform
macrostructure and grain orientation, will reduce residual stresses by allowing
more complete recovery, and should reduce the average slug orientatlon which

is affected by beta heat treating and quenching. These data must be further
expanded and substantiated not only for an adequate understanding of heat treat-
ment effects on present slug cores but alsc on alloy materials proposed for
future use.
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URANIUM DEVELOPMENT

Fabrication of Uranium

Fifteen unalloyed uranium billets were extruded to hollow rod with a 3/8"
I.D. at Adrian in September. The scheduled extrusion of alloy tubes was un-
successful as = result of insufficient pressure at the press. In order to

- increase the effective unit pressure on the billet, the nominal seven-inch
diameter billets are being machined to 6.2 inch diameter. With the resulting
increase in unit pressure, it is expected that extrusion of the alloys will be
possible with the present Adrian facilities.

The hollow rods extruded at Adrian in August have been received from FMPC

and are belng machined. The general appearance of the rod surfaces is good
though there is sowe evidence of surface cracking. The holes in the slugs
which have been machined appear relatively round and concentric., Some of the
rods are still warped to an extent which causes slug rejection as a result of
failure to clean up in mechining. This indicates that improved rod handling is
necessary during extrusion to reduce rod warpage.

The technique used in mwaking cluster castings of fuel elements in zirconium cans
has been successfully developed. A cluster casting of nineteen fuel elements
resulted in apparent good bonding in all nineteen slugs. Modifications to the

O furnace arrangement have allowed bet ier heat distribution in the mold increasing
the bonding characteristics of the castings. Installation of thermocouples has
allowed for lmproved melting controls during the casting operation. One thermo-
couple was placed Iln the crucible stopper rod to determine the melt temperature
and one was placed in the can mold wall to determine the can temperatures.

Woodsplitter testing of some of the initial direct cast slugs resulted in
failures occurring in a relatively few cycles. These slugs were capped by
inert gas fusion welding unbonded zirconium wafers on the end. One piece
failed by can rupture in an area in which the bond had apparently failled.
Several additional pieces falled at the weld. The weld failures may possibly
have been caused by deformation to the fuel core in the form of end bulging.
This raises the stresses on the weld to a point which might conceivably cause
failure. One possible cause of the bond faillure and ultimate can wall failure
could be the difference in coefficients of thermal expansion between uranium
and zirconlum. Uranium having a much higher coefficient of expansion as well
as an asymmetrical temperature distribution would expand more than the zirconium
Jacket resulting in possible plastic deformation to the jacket. On cooling,
the jacket would coantract slower than the uranium and the bond would buckle at
its weakest point causing the failure. Further extensive investigations into
the cause of these failures is contemplated.

JACKETING COMPONENTS

Cold Closure

O The cold pressure-weld canning of elements for PT 313-43-MT was completed this
month; a total of 192 four-inch unbonde. wud 192 four-inch mechanically bonded
elements were made; the machining.of the can wall to size has been completed

DECLASSIFIED
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and the can wall thickness was checked out by non-destructive test methods.
The autoclaving of these alugs as well as the lead-iip canped controle will
begin in a few days. Pile charging is scheduled for November 15.

Aluminum Alloys

A shipment of 636 cans of 635 composition was received from ALCOA this month.
Visual inspection as well as various other tests were underway, following whizh
some 350 cans will be used for canning by the ¥ process. After canning, rardom
'samples will be sent to 100-D flow laboratory for corrosion studies. This work
is part of our over-all program concerned with the gelection of better corrosion
resistant alloy than our present 28 can stock.

Zirconium Tubes

A full length H type annulus zirconium tube was installed in the H loop %o
facilltate heat transfer studies as well as providing initial pile performance
data of zirconium tubes,

FUEL ASSEMBLY DEVELOFPMENT

High Reactivity Slugs for Low Goal Exposure

It has been estimated that approximately 190 inhours of reactivity per pile
loading of low goal exposure material can be galned by fabricating lead dip
slugs with larger diameter cores and reduced Jacket thicknesses without
slgnificant failure risk. The "F" procees specifications are being revised °
accordingly. This type of slug could be put inte production in about 3 - L
months depending on time required to procure the necessary Jjacketing components.

Hot Press Canning of Aluminum-Uranium Slug Cores

Shekedown of the hot press canning facilities was continued by the Metal

Preparation Section using dummy slug cores for trial canning. It was necessary
0 to order dle housings made from Inconel-X to replace the Potomac steel housings

originally supplied by the ProjJect Saction, 1In addition, it appears necesaary

'?é‘z‘
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to use solid die inserts to avold extrusion of the soft uraniufi-aluminum

8lug cores into the can wall at the pointe of flash when using split diles -
vhich effectively reduces the residual can wall at these locations. Formal
specificaticns are being prerared for the hot preas canning of "J" and "C"
alloy cores that specify the use of solid dies, the caustic-Diversey component
preparation technique as an alternate to abressive preparation, and the optional
use of fusion welding to test the guality of the diffusion-welded closures.
Menufacturing plans to hot press can about 5000 "C" alloy slug cores as part

of their present commdtments starting in November.

Fillemlding

Chemical cleaning of the 28 aluminum Fillerwire Ymmediately prior to use has
improved the quality of Flllerwelded closures on unbonded slugs, particularly
by leading to clsaner finished welds., The reduction of surface oxide and other
foreign materials on the weld surfaces has in turn improved the reliability of
bubble test. FPillerwelding is being instituted at this time as the production
weliing method for "C" process slugs.

Prepurstion of Zirconium - Jackested Slugs

Efforts were continued to provide a limited number of zirconiume~jacketed slugs
for corrosion testing in high temperaturs water. Successful jacketing has been

0 difficult to attain, principally due tc can quality, the cans baving many
surface Tlaws and lmperfactions as well as wide dimensional veriations, and

the nature of the material itsels,

Hot.Press Canning of Uranium

One hundred seven hot-press camned, nickel plated, externally cooled only,
cored uranium fuel elements were charged in C pile on September 29. 'The
lowest expcsure tube - 600 MWD/T - will be discharged shortly after the first
of the year,

Approximately ons/hundred eighty hot-pressed, nickel plated intermslly and
externally cooled, fuel elements are being processed for pile charging under
Pr 105-587-A. This numbsr falls short of the 224 required to make up the
charge, It is presently proposed to charge the exposure tubes and, upon
canning of additional material to e received in Decembsr, to charge the
rupture tubes,

A group of six hot-pressed, nickel plated, diffusion bonded fuel elements

canned at KAPL were received for evaluation. In addition to minor differences

in the pressing cperation, KAPL hot-pressed fuel elements differ from HAPQ
hot-pressed fuel elements in two ways: the pressure applied during the bonding
operation - 24 tsi vs. 12 tsi at HAPO, and the degree of uranium etching prior

to plating - & very smooth surface vs. a "rough" surface at HAPO. Of five

Pleces Scnobond tested, two were indicated to be unhonded. Subsequent mechanical.
stripping verificd these results. The sixth plece was also mechanically stripped

O and found to be unbonded near the ends,
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Hot-Press Canning of Thorium

Hot~press canning of unplated thorium has :continued to be plagued by blisters

. and unbonded areas. Analysis of the gases contalned in one blister showed

three main constituents - 44.2% CH,, 24.8% CoHg, and 28,1% Np. Samples are
being prepared and analyzed which will establish whether the gource of the

volatile materials is in the as-~received core or in the surface preparation
operations,

Fuel Element Pilot Plant

The revised project proposal for the Fuel Element Pilot Plant (CA-54%6) was
approved in the amount of 2,000,000, Beneficial occupancy date for the

pilot plant is February 1, 1955. The Phage II (interior comstruction)

portions of the contract 1s expected to be completed by January 1, 1955,
approximately 55 days late. Design, fabrication, and procurement of semi-
works equipment for producing 40 tons of fuel elements per month is progressing.
The semi.works line for this amount of production 18 expected to be in operation
by May 1, 1955.

FUEL EVALUATION

Slug Failures

Twenty-two split type fallures occurred at H pile in a locallzed area during
the month, The cause of these failures has not been attributed to a particular
type of metal or canning technique since three types of metal and cenning
techniques were involved. Further examination of some of the ruptures and
incipient ruptures will be performed using the profilometer, breaker and
ultrasonlic equipment in the B Facility.

Slug Distortion

A comparison of the degree of warp experienced by the irradiation of some
lead~dip and triple-dip slugs was made., This materisl was exposed to 630 MWD/T
in F pile and 1s the most comparable available to date. The lead-dip material
was more severely warped (maximum of 80 mils) than the triple-dip material
(maximum of less than 25 wils). However, the surface contour of the lead-dip
slugs was smooth whereas the contour of the triple-dip was quite wavy showing
in one ZInstance bumps on opposite sides of the pilece of sufficilent size to
increase the diameter to 1.545 inches (1l.44 inches when charged).

Thermel Cycling Tests

In woodsplitter thermal cycling tests, the times required to”attain equilibrium
temperature in the geometric center of a four and an eight-~inch standard diameter
thermocouple slug were measured during a standard two minute (orne minute heating,
one minute cooling) time cycle. In an eight-inch slug a steady high temperature
of 675 C wae achieved in 25 seconds of heating and cocling to 20 € required

30 seconds, The power was 108 KW and the water flow and temperature was 30 gpm
and 18 C, respectively. Times for four-inch slugs were about the same.

ERE rn) ﬁ?ﬂﬂmﬁm
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Almed at lncreesing the severity of woodsplitter tests and confirming slug
core temperatures previously measured, explorations continued on heeting
slugs into the beta and gauma phase., A core temperature of approximately
840 C was maintained in one four-inch slug for a ten minute period.
Examination of a wacro-etched surface of a sectioned sample shows three
different grailn structure patternms, an outer fine-grain (alpha) layer, a
second layer of columnar grains (beta), and a central core of large random
grains presumally heated into the gamma phase. This inner core is nearly
one-half inch in diameter and extends three-quarters the length of the

sample,

Four special cored slugs heving a geomstry proposed for use mnder high
tewperature-high prassure conditions were fabricated for destructive testing.
Slug dimensions were 0.9" 0.D,, 0.5" I.D. and 7.91" long with 1/4" thick
uranium end plugs welded in place, Two slugs vere thermal-cycle tested in
the vocdsplitter, one for 50 cycles at 65 KN/ft. of uranium, and the second
for a total of 192 cycles, with 160 cycles at 100 KW/ft. of uranium. Neither
Plece showed any gross sign of failure. .

Two of the slugs were subjected to & pressure of 1750 psi at a temperature
of 315 C to explore the possibility of collapse under expected operating
conditions. Dimensional changes on the diameter were nil. The lengths
shrank nine to eleven mils.

MIR Tests

The first test in the HAPO fuel element testing facility at the MTR was
primerily for equipment shakedown and was completed on October 18, Three
four-inch slugs, one cored and ome solid both lead-dip canned, and one solid
hot press canned wers irradiated to 550 MWD/T at a specific power of 55 KW/foot.

HAPO type slugs are also being tested at MI'R in a facility sponsored by Sylvanis
Electric Products. These tests are intended to show the accumulative effects '
of long-term irradietion. The slugs are intermittently discharged for
examination, including length, diameter, and warp measurements. Currently,

12 four-inch natural uranium slugs are being irradiated, six wrought metal
and 8ix powder compacts, all nickel-plated hot press canned at Sylvania.
Measurements after an exposure to 420 MWD/T at about 20 KW/foot specific power
generally indicate both types of slugs shrink in lemgth and grow in diameter,
and the rate of dimensional change 1s more rapid for the wrought uranium.

Lead Dip Slug Performance

An estimated 50 tubes of standard production lead dip canned slugs (B lots)
has reached exposure of 600 - 650 MWD/T in H pile, Performance has been satis-
factory to date.
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MIZ-1 - Al-8i Penetration Test i

Metal Preparation Section personnel continue to report good results using

the first MIZ-.l prototype to check slugs for Al-Si penetration. A slight
change made this wonth in reject trip point resulted in a decrease in the
numbex of slugs rejected which had more than 20 mils of residual can wall.
Shortly after the runs reported, the old prototype equipment broke down and
the extensive use to which it has been subjected make necessary extensive
repairs to the mechanical cowponents a8 well as to the probe coil which was
destroyed. Work was, therefore, accelerated on the second wodel which will
completely replace all parts of the first, and which from laboratory indications
should be much more satisfactory from the standpolnt of drift. It is expected
that this new equipment will he moved into the 313 Building the first week in
November at which time the first pratotype will be returned to the laboratory
for modification along the lines indicated by the development of the second.

" Sonobond - Bond Test Equipment

"Bugs" continued to appear in the alectronic equipment of the Sonobond during
the month necessitating frequent returms to the laboratory for ghecking and
repalr. During its periods of operation it appeared to get good results

except for the extrsneous signals produced by its close proximity to the welders.
The 20 megacycle signal amplifier and pulser were re-bullt to eliminate the
problems posed by the narrow band-width on the previous unlt, and this was
apparently successful, "Shake dcwn" operation on the equipment will continue,
and meanvhile a new Sonobond instrument is being designed, and will be built

in the shop.

Installation of Sonotest at F.M.P.C.

The Sonotest and the assoclated mechanical equipment for checking heat treated
slugs for transformation was installed at Fernald during October. Some early
difficulties in the operation have apparently been resolved by telephone, and
it 18 now believed the equipment is in fully operable condition.

Sonlc Vibrations.

Re-examination of the resonant frequemcies of sonic vibration with respect to
torsional uode indicate that this mode may be particularly sensitive to the
presence of 200 type orientation along the rod axis. There are, however,

some ambiguitles in the data which must be resolved before a definite conclusion
can be drawn. It appears to be particularly difficult to compare sonic data with
L.ray diffraction data because of the large differences in the size of the sample
examined by the two methods. Consequently, correlations with dilatometer data
and with tensile test specimens willl be sought.
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COATINGS AND CORROSION o
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High Temperature Corrosion of Aluminum ) ﬁ

Some new types of aluminum alloys have heen tested for corrosion in the

range of 300 - 350 C. These alloys containing 2 to 5% copper were chosen

on the theoretical basis that the presence of a large number of copper

cathodes on the surface will prevent the adsorption of hydrogen and subsegquent
rapid deterioration of the alloy. Two alloys, 245 and 758, after exposure

at 350 C showed a slight weight gain but no disintegraticn as was noticed for
all the other alumipum alloys tested. The 5% copper alloy, 24S, after 64 hours'
exposure at 350 C lost approximately 0,00075-inch of aluminum. This indicates
thaet such alloys may be used as Jacketing material for fuel elements which will
be exposed at temperatures of 300 C or higher. Work has been started to test
simllar alloys which may be even more promising.

Accelerated Corrosion Tests on Hot-Pressed Slugs

Some hot-pressed fuel elements were etched in caustic to determine whether
accelerated corrosion would occur in some spots. It was found that the diffusion
weld was attacked at a much faster rate. Further tests simulating more closely
the pile conditions will be made to determine the importance of these observations.

Recovery of Chemical Solution from Plating Process

In the plating process, the uranium is etched electrolytically to form a
uniformly rough surface as a base for plating. The etch solution soon becomes
saturated with wranium salts and must be discarded or recovered. If it is dis-
carded, the cost of the process increases comnsiderably. A method of recovering
the uranium and thus renewing the etch solution has been developed. This
process makes the nickel plating process much more attractive from an economic

standpoint.

Evaluation of Secondary Corrosion Barrier

A method for evaluating the effectiveness of the nickel plate as a secondary
corrosion barrier was tried. The uranium slugs were plated and hot-press canned
using a one-mil aluminum foil under the cap and placing an anodized plug in the
cap. After canning, the plug was removed, exposing the thin aluminum foil.

These were exposed in the autoclave to determine the time of exposure until
failure occurred. Very preliminary results showed that the nickel layers

were more effective than the iron or iron-copper electroplates. As was expected,
the depth of etch was an important factor. The deeply-etched uranium pleces

had a more porcus, less uniform plate and did not last as long as the electro-
polished pieces, The tests are continuing.

Undercutting Tests

Some tests were conducted to determine the importance of the observations by
Battelle Meworial Institute that uranium hydride is deposited under the electro-
plate and is responsible for the undercutting.

Fe-l1l1l
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Undercutting tests were made of regular ho%-pressed production pieces and
of pieces specially treated to remove or prevent formation of uranium
hydride. In all tests, several holes were drilled through the jacket into
the uranium and the pleces were exposed in an autoclave at 170 C until
swelling occurred., There seemed to be evidence that the presence of
hydride or hydrogen does tend to promote undercutting. The most important
observation, however, is that all pleces, including the regular production
hot-pressed slugs, have good undercutting resistance; it wae much better
than was noticed for pleces tested previously and, in fact, is comparable
to that of the Al-Si dip slugs. This improved undercutting resistance
reflects the improvements in the hot-pressing procedure over the periocd of
the last few months,

Pile Exposure of Anodic Films

One tube of anodized pieces was discharged from Production Test 29M aftex

97 days' exposure at an average outlet water temperature of 82 C. The

Pleces which had been anodized in an oxalic acid sclution and sealed at ‘
170 C were still protected by the anodic film. These may be compared with
the unsealed anodized films tested in a previous production test; after about
one week, the ancdic film had disappeared from the unsealed pieces.

0 INVERTIONS

All persons engaged in work that wmight reasonab.y be expected to result in inventions
or discoveries advise that, to the best of theli 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.

Mapager - Fuel Technl
ENGINEERING DEPAR

GE McCullough:ac]
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00 Akerland of Panellit, Inc., Skokie, Ill., visited Hanford September 30th through
October 30th to perform final checking on the temperature monitor system and in-
vestigate pressure monitor corrosion problems.

NA Rasmussen of Fryer Knoles, D. Morris of Jervis B. Webb Company, EJ Moe of Thurlow-
Moe and Company, and LP Sharts of The LH Butcher Company, all of Seattle, Washington,
and George Austin of Link-Belt Company, Spokane, Washington, visited Richland

October 5th to Tth for discussion of underwater material handling equipment.

CS Slenning of Minneapolis-Honeywell Regulator Company, Philadelphia, Pa,, visited
Richland October 13th to inspect Brown instrument transducer.

RL Tower of Tower Equipment.Company, Mercer Island, Washington, visited Hanford
October 1lhth through 30th to investigate trouble encountered on the temperature
monitor. .

RW Cordell of Panellit, Inc., Skokie, Ill., visited Hanford October 25th through
October 30 to supervise repair on 105-KW temperature monitor equipment.

JV Diller of Hammel-Dahl Company, Providence, R.I., visited Richland October 26th
to inspect valves for Project CA-513.

R. Brooks of the General Electric Company, Schenectady, New York, visited Richland
October 28th to 29th to discuss reactor stability.

NF Hildreth visited the Service Metal Fabricators Company, Los Angeles, California,
September 17th through October Uth to inspect final assembly of the in-line alpha
monitor. )

GA Newell visited the Precision Machine Company, Tacoma, Washington, October 4th
through Tth to discuss charging machine magazine fabrication problems.

BJ Bellarts visited Huntington Rubber Company, Portland, Oregon, October llth to 12th
for emergency purchase of 100-KW pigtails.

CO Clemetson visited Bumstead-Woolford, Seattle, Washington, October 1lhth through 16th
for engineering consultation and approval of Project CA-512-R design and shop drawings,

TF Robinson visited the Ilco Tube Bending Works, Los Angeles, California, October
15th to 29th to discuss 100-K connector fabrication; the Ducommun Supply Company, Los
Angeles, California, October 18th, to investigate supply of raw materials for con-
nectors; the Metal Control Laboratory, Los Angeles, California, October 22, to discuss
laboratory work on connectors; and the Hollywood Heat Treat Company, Los Angeles,
California, to discuss heat treatment of connectors.

WM Harty and LR Michels visited the Lummus Corporation, New York City, N.Y., October
26th through October 30th to assist in Project CG-598 procurement negotiations.
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0 EB LaVelle visited the General Electric Company, ANP Department, Cincinatti, Ohio,
October 28th to 29th to attend am AEC welding committee meeting and tour of the ANP

Plant.

ORGANIZATION AND PERSONNEL

Personnel Statistics:

Design Management

Process Engineering Sub-Section
Design Planning Unit

Design Engineering Sub-Section
Design Drafting Unit

Total Section Personnel
Technical Graduates (Rotational)
TOTAL

Accessions - T
Separations - 5

‘IID GENERAL

September 3

October 31

Moy

Non

Non

Exempt Exempt Total Exempt Exempt Total

1
67
18
82

8

176

176

1
13
11
11

_86

122 °
_6

128

2
8o
a9
93

_2& .

298
6

30k

1l
68
18
8k

1
13
11
11
86

122

5

127

2
81
29
95

o

301

—2
306

Deslgn Section engineering and drafting effort for October was distributed approximately

as follows:

1952 Expansion Program

Reactor Plant Modification for
Increased Production

4-X Program

Design Development

1T706-KER Recirculation Facilities

Other

Engineering Man Drafting Man Overall
Months Expended Months Experded % of Total
33.3 12.9 18
2Lk.9 22.8 18
13.2 2.8 6
57.8 T.4 27
12.4 12.6 10
25.5 30.9 2l
167.1% 89, h* 100

*Equivalent man months expended includes 2.8 months of engineering and 0.4 months of
drafting overtime. Approximately 6.7% of the Section personnel worked a six-day

week,

The drafting production for the month was 480 new drawings, 28 charts and graphs, and

210 revisions. Based on the weighting of

il

10 charts and graphs or 10 revisions equal
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to one new drawing, the man-days per drawing is 3.6. @%

DESIGN DEVELQOPMENT
Statistics:

The total number of engineering and drafting man months expended on research and
development during October was distributed as follows:

Engineering ‘ Draftin
Man Mo. of Total Man Mo. % of Total

Metallurgical Design Development 3.k 5.9 0.1 1k
Reactor Flant Design Development 27.9 L8.3 2.6 35,1
Separations FPlant Design Development 24.0 41.5 3.0 40.5
Chemical Processing and Reduction 0.8 1.4 - -

Design Development
234=5 Design Development 1.7 2.9 1.7 23.0
57.8 100.0 Tk 100,0

Matallurgical Design Development

Work was initiated on process equipment layouts, plant cost and estimated operating

cost for productiom application of hot press and cold closure canning. A process layout
i3 being prepared for a semi-works line for study of the process and equipment to be
uzed in the hollow fuel element hot press and solid fuel element cold closure fabr-
izating techniques.

Reactor Plant Design Development

Work was started on an independent analysis of the ecoromic feasibility of continuously
charging and discharging fuel in the existing reactors. It appears that these facilities
provide a substantial potential for increased reactor production as well as other benefits.

Reactor design development was initiated to study the sequence of events following
the bursting of a process tube in a high pressure reactor and the question of the
feasibility of continued operation of a high temperature, recirculating reactor
following a slug rupture. This study will also investigate the use of steel jackets
for fuel elements operated at high temperature.

A document is in preparation which summarlzes data avallable concerning the use of
alternate material for stainless steel in high=temperature high—pressure reactor designs.
Information available at present justifies serious consideration of an all carbon steel
system in lieu of stainless steel.

The rsactor back-up water system study was completed and a report, to include preliminary

Ff=4
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design scope, cost estimates, and an analysis of thé conditions coﬁsidered, will Dbe
issued.

Other development studies included: ultrasonic cleaning of fuel element dummies;
mechanized handling, sorting and conveying of fuel elements and dummies in the reactor
discharge area and storage basin; ilmproved equipment for rear-face removal of process

tubes; and differential pressure transducers which might be applied to a flow monitoring
installation.

\

Separations Plant Design Development

The BPX Plant Study was completed and a feaaslbility report was issued to management
for comsideration. This plan would couple the B Plant with the TBP Plant; the con-
clusions for this study are that the plant would be feasible but costs and timing
wculd be such that substitution of a BPX Plant for the Bismuth Phosphate Plants of
the 4X Program would be uneconomical. A Bitrex Plant study was started to analyze
the feasibility of coupling the B and T Plants to Redox.

Work wes continued on the preliminary scope for a central ozonization facility to

care for all HAPO uranium output. The capacity basis and process flow diagram for
this system were reviewed. Three alternates for in-canyon ozone installation at Redox
wvere also studied. BSufficlent scope informetion was developed for these alternates so
that cost estimates can be prepared to provide the basis for comparing these proposals
with that for the central facility.

Scope data on two alternates for increasing the Redox Plant canyon ventilation are
being reviewed. One method provides continuous operation while the other would pro-
vide intermittent operation during the period when the cells would be open., The
assurance of reliability of the former awaits satisfactory results from the pending
mock-up test.

Preliminary design was started on prototype equipment for mechanical de-canning of
fuel elements. Justification for the process lies in possible economic considerations
for de-canning aluminum Jjackets and for potential use of a non-aluminum Jjacket for

a more severe service condition under longer exposures, The two methods consist of
shearing both ends and wall or shearing the ends followed by wall removal by a turn-
ing operation.

Fabrication of the in-line alpha monitor by a vendor is continuing and shipment

1s expected the first part of next month. The pneumatic and electrical control
equipment 1s beilng fabricated locally. Delivery of the automatic scaling and data
printing instrument ls being expedited.

Chemical Processing and Reduction Design Development

An information report on development work performed to test various means of driving
the Task III conveyor sweeparms was issued during the month. Fabrication of parts for
the Task II prototype vertical furnace in the 234-5 Building was started and nearly
completed during the month. A recommendation repoxrt, "Improvement of the Hydrogen

/)
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Fluoride Gas Delivery System in the 234-5 Building", was completed, 1g2ioved, and
issued.

234-5 Design Development

Three Task V study stage drawings vere completed during the month

on development of machining using vertical spindle lathes.  Development work on
the RM Line conveyor system 1s concentrated on revising the folding arm conveyor so
that it may be more simply and reliably operated.

Englneering Standards and Materials Development

Cost to date for development of engineefing standards for the current fiscal year is
$29,8L3.

The following standards, design instructions, and revised standards were completed
and issued during the month,

D-2-3¢ Single Crossarm Assembly - Vertical Loading Power

D-2-3d Double Crossarm Assembly - Vertical Losding Power

D-2-3e Double Crossarm Assembly - Dead End Loading Power

D-3-3 Distribution Grounding Assembly - Non-Operated
BEquipment and Telephone Lines

D-3-3a Distribution Grounding Assembly - Personnel - Operated Equipment

J-2-1 Instrument Panel

J=-2-2 Instrument Panel Finish

DI-C-4-3 "Design Instructions to Design Engineers for Use of Standard C-4-3"

DI-D-3-3 &

DI-D-3-3a "Design Instructions for Distribution Line Grounding Assembly
Standards"

D-6-100 One Phase Primary and Street Lighting Tangent, Rev.l

D-6-102 One Phase Primary Tangent Street Lighting 90° Turn, Rev.l

D-6-162 3-Phase Primary Tangent - Street Lighting 90° Turn, Rev.l

D-10-1 1 Phase Primary Tangent - Single Crossarm, Rev,l

D-10-2 1 Phase Primary Tangent, Double Crossarm, Rev,l

DG-100-M "Design Guide for Process and Service Piping", Rev.h

DG-101-M "Design Guide for Valves and Valve Equivalents", Rev.l

Work on standards and studies during the month is as follows:

a. Work is under way on a new standard, E-5-12a, "Concrete Cradle Bidding
for Pipes”.

b. Revisions to existing standards on neme plates, steel ladder cage, radiation
barricade, stalrway construction and standard pipe encasements are now 50%
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complete.

ce Work on HWS=5766~S, "Standard Specification for Radiographic Spot Examie-
nation of Welded Joints", was advanced 10% during the month to 90% complete.

de Preparation of standard design criteris is as follows: electrical sections,
90% complete; intericr electrical power and lighting systems, 85% completes
auxiliary signalling communications system, 75% complete. :

e. Other items studied were cathodic protection, concrete anchors for guying
posts, and use of plastic dottede-line fllor markers.

'DESIGN PROJECTS

Statistics:

Design engineering and drafting effort of the Section on projects for the month
of October was expended in the following categories:

Engineerin Draftin
Man Mo. % of %otal Man Mo, & of Total

1952 Expansion Program 33.3 30.5 12,9 15,7
LL-X Prog'am ' 1302 12.1 2‘:8 30)4-
Reactor Plant Modification fo 29 22.7 22.8 27.8
o Increased Production .
1706~KER Recirculation Facilities 12,4 11.3 12,6 15.L
Other Design Projects "~ Tek 6o 5.0 6.1
Miscellaneous Design Orders 18,1 16,6 25,9 31,6
109,.3 100,0 82.0 100,0

CA-512 = 100K Area Facilities

Design activities on 100-K Reactor Facllities: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. Major difficultles were encountered with metallurgically unacceptable
aluminum fronteface connectors. Temporary neoprene and new aluminum connectors

of the polson coluwm confirguration were ordered.

A recommendation was made, based on results of a study, that sulphuric acid facie
lities be added at the 100-KW and 100-KE water plants to provide pH control before
water treatment, This control will provide process water which may permit higher
outlet water temperatures and longer tube 1ife due to decreased corrosion rate.

Design of the 1706-KER Recirculation Facilities was advanced 22% during the month
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to 62% complete. Of the 128 required drawings, 20 are in the che print stage,
22 have been issued for comment and 39 issued for approval, bringing the total
number of drawings issued for approval to 47.

Design was expedited during the month to enable Kaiser Engineers to construct

the building structure. The structural drawings were completed. Basic design
work was adjusted to allow for the following: material of one loop was changed
to carbon steel; changing and sanitary facilitles were included between the cell
area and the existing 1706-KE Building; the method of hydrogen introduction was
changed; the clean-up system for the loops was enlarged; and the electrical space
requirements were increased. The construction cost estimate was reviewed and,
due to substantial cost increases, work has been delayed pending AEC,agreement

to the revised total estimated cost.

CA-513 - Purex Separations Facility

Design of the revisions to the condenser design for the Purex Tank Farm is 9°%
complete. The design of the new proportional sampling equipment was submitted
~for comment. Work was started on the detailed design of the ammonia scrubber
and jumpers for Purex. A total of seven drawings will be required and the tank
drawing 1s in the checking stage. The emergency power load requirements in the
Purex facility are being reviewed to determine whether or not this facility to-
gether with the 221-B Plant will cause an emergency power shortage in the 200-E
Area.

CA-514 - 300 Area Expansion

Design of the 300 Area Expansion Program was advanced 2% during the month to 98%
complete. Work concerned with the conversion of the 3706 and 3703 Buildings to
first aid and office occupancy is 99% complete, an advance of 9% during the month.
Design of the electronic portion of the ultrasonic bond test equipment is 50%
complete. Of 16 required drawings, six have been issued for comment and two

are in the check print stage.

CA=535 = Redox Capacity Increase, Phase II

Detail design of the Redox Capacity Increase, Phase II, is 100% complete, an
advance of 1% during the month.

(Gw558 = Reactor Plant Modification for Increased Production

Total design on Reactor Plant Modification for Increased Production is L2.6% come
plete, an incréase of L.l% during the month, Detail and design scope were advanced
L.3% and L%, respectively, during the month to 37.4L% and 91% complete,

All design work and preparation of requisitions necessary for equipment installa-
tion during the first shutdown for replacement of horizontal rods and thimbles
and for replacement pressure gages has been completed.

Work is nearing completion on the preparation of Project Proposal, Revision L,
incorperating the revised scope of work in accordance with Modifications 5 and

6 of Directive HW=309 such as the deletion of water plant work at F and H Reactors,
inclusion of replacement Panellit gages, deferment of installation of '"back-up"
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instrumentation, and other changes. Procurement of new nozzles i1s being delayed
pending investigation of the practicabillity of designing a nowzzle through which
it would be possible to withdraw process tubes It was decided tn fabricate the
replacement downcomers at 105-B and 105-D out of bare carbon steel.

Design of facilities for the 100-B, D, and IR Areas is complete for "comment"

issue while design of facilities in the 100-F and H Arees has not been started.

The work involves modifications to the 181, 183, 190, 105, and 151 Buildings as
well as raw water lines between the 181 and 183 Buildings, and the effluent systems.

CG-562 - Waste Metal Recovery Plant Modifications

Design was advenced 10% during the month to 100% complete. Three drawings were
completed and approved. ‘

CG-5T4 - Hanford 3-X Progrem - Irradiation

Detail design 1s approximately 52% complete, an advance of 31% during the month. Of
twelve mechanical drawings required, one is approved and six have been issued for com-
ment. Purchase specifications were prepared for materisl required for "J" fuel ele-
ment casks,

CG-578 - Effluent Water Monitoring Improvements, 100-B, D, DR, F, and H Areas

Design was advanced 21% during the month to 58% complete. Of a total of 67 drawings,
ten were approved, thirteen were issued for comment and seven were lssued as check
prints during the month. The purchase requlsitions were written for the rotameter
racks for all areas and for the rotameters for 105-B, D, and F Buildings.

CG 588 - Ammonia Scrubbers, Redox

Design is 100% complete, an advance of 10% during the month. Two drawings were com-
pleted making a total of 26 drawings approved. Field work on this project was inter-
rupted until a firm decision could be made relating to the present need for these
facilitles, in the light of recent improved plant performance.

CG-596 - Central Mask Washing Station Building 2723-W - Separations

Authorization was received during the month for start of detail design of the Central
Mask Washing Station in Building 2723-W.

CG-597 & CG-603 - Hanford 4-X Program - 200 and 300 Areas

Activity on the 4-X Program is continuing on a priority basis. Scope design for
Phase I of the B and T Plants is T0% complete while detail design was started during
the month and is 15% complete. The design criteria for the B Plant Reactivation are
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being submitted to the AEC for approval, incorporating minor changes as agreed
with the AEC. The project proposal CG-603, which combines the work at the Bismuth
Phosphate Plants into one project, was completed and the securing of approvals was
initiated, A scope and criteria document was prepared for the modification of the
T BPlant to increase its capacity to 150 tone of uranium per month.

Of the three methods of handling the increased load of UNH, 1t appears at the present
time that this problem might best be sclved by the expansion of the UO3 Plant through
the addition of three continuous calciners., This propoesal is based on anticipated
puccessful resulis of tests belng performed on a.prototype continucus calciner being
developed at Hanford. Investigestion of the feasibllity and costs of providing
segregatiou of high and low exposure uranium in the UO; Plant and the contemplated
Central Ozonization Facllity has indicated that segregation 1s feasible with an
additional capital expenditure of $250,000.

Scoping work dome on the 300 Area phase of ‘the 4-X Program included a comprehensive
study of 313 Building utility services under production loads estimated for the

L.X Program. The production capacity of process equipment through successive steps
vas nstablished and a document issued,

CG-598 - Purex Vacuum Fractionator

Negotiations are under way with a designer-fabricator for dssign of the Purex
Vacuum Fracticmator with provision for later extension of the purchase :tontract
to include fabrication. Work on design drawings is inactive pending receipt of
the vendor's design.

CG-599 - Hanford 4-X Program - 100 Area

A determination of a Jjustification for additional slug buckets, cask car, and casks
is being developed but still i1s not aveilable. Stainless steel buckets have been
requisitioned. Bids received to date indicate a saving of $. 9,500 per 600 buckets.
This saving was obtained by a modification to the present bucket design. Scope

and detail design each are 50% complete.

CG-600 - 100-C Alterations

Authority was received during the month for start of design on 100-C Alteratlons
to allov increased continuouvs process water flows, to provide for charging and
discharging poison columans during operation, and to provide toggle valves for use
in calibrating existing Panellit gages,

D.0. 100549 - Redox Back Cycle (CG-187-D-II)

Design on the Redox Back-Cycle was advanced 20% during the month to 100% complete.
Fourteen Jjumper drawings were completed during the month.

F£-10
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D.Q. 100748 - 230-KV Transmission Line

The preoject proposal, revision 1, was completed and forwarded to the Financial
Department for review and action. The total estimated project cost is $1,500,000,
an increase of $110,000 over the original estimated cost. The cost estimate was
increased to incorporate the most recent cost estimste from the BPA for the work
it will perform and to provide funds for comstruction site decontamination work.

D.0. 100754 - Modification of the 189-D Process Tube Mock-Up

Design is approximately 90% complete, sn advance of 25% during the month.

D.0. 100757 - "As-Built" Area Maps

Drafting is contipuing on the revision of Hanford maps to bring them up to date
and is approximately 50% complete, an increase of 8% during the month. Seventy-
one drawings were started during the month, making a total of 276 drawings started
of 400 drawings required.

D.0. 100825 - Silica Gel Tail-End Treatment - Redox Phase II (CG-535)

Design was advanced 10% during the month to 95% complete. Of 53 required drawings,
five drawings are out for comment and 23 drawings were approved during the month
to meke & total of 42 approved drawings.

D.0. 100886 - Project Proposal, Additional Records Storage Facilities - 712 Building

The project propcsal was forwarded to the Financial Department early in the month
for review and action. The total estimated prolJect cost is $96,000. The proposal
was submitted to the AEC at the end of the month,

D.0. 100890 Yakims River Pump Station and Feeder Lipe

Design and drafting was started on plans and specifications for the Yakima River
Pump Station and Feeder Line to Wellsian Way Recharge Basin. The design is approx-
imetely 20% complete.

D.0, 100930 - Graphite Hot Shop and Storage Facility - 3730 Building

Detail design of the renovation and addition to Building 3730 as a hot shop is ap-
proximately 80% complete, an advance of 20% during the month.

D.0. 100946 - Foxboro Dewcel Moisture Monitoring System (CG-583)

Detail design of a gus moisture detection system for the 100 Areas was advanced
20% during the month to 50% complete. Five drawings have been approved and five
irawings are at the coument stage.

SEeD 0@!? Dy,
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D.0. 100963 - Floor Loading Stress Survey, 325 Building

Checking the floor structure for proposed lcadings in various rooms of the 325
Building is approximately 70% complete, an advance of 10% during the month.

D.0. 101015 - Dejacketing and Ultrasonic Equipment, 105-C Bldg. {CG-589)

Design of a slug stripper and ultrasonic graln size determinstor was advanced to
approximately LO% complete, an increase of 18% during the mouth. Of a total of
22 required drawings, 13 are in the check print stage.

D.0. 101035 - Installation of Car Pullers, 100-B, D, F, and H Areas

Design for the installation of car pullers was advanced 40% during the month to 90%
complete.

D.0. 101036 -~ Moisture Monitoring System, 105-C Building

Detail design was started on a Foxboro dewcel moisture monltoring system to be in-
stalled at 105-C Building and is 20% complete.

w -

D,0. 101039 - H-L Oxidizer Redesign

Detail design was completed in accordance with the scope and three drawings are
ready for approval. Due to the close clearance between the H-4 tank and neighboring
tanks, the scope 18 being reviewed, ‘

D.0. 101045 - Discharge Area Television Viewer, 105-B (CG-593)

Detail design for the 105-B closed circuit discharge ares television viewer was
advanced 12% during the month to 36% complete.

D.C. 101051 - Additional Helium Storage Facilities - Buildigg_gjy-s

The scope was reviewed and requests were issued for project cost estimate, design
cost estimate, and design force and completion schedules.

D,0. 101052 - Redox Stack Sampler -~ Project Proposal

The expanded scope for the Redox Stack Sampler was reviewed and requests were issued
for project cost estimate and design force and completion schedules.

D.0. 101062 - HENOx Decontamination Facilities - 100 Areams - Project Proposal

'
The rough draft of the project proposal and the scope drawing were completed. The
work is approximately 80% complete. :

Fr-12
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D.0. 101063 - Alum-Activated Silica Water Treatment Fecility, Phase II - Project
Proposal
Preliminary work was started en the preparation of a project proposal for Alum-

Activated Silica Water Treatment Facility, Phase II. The Phase II is required in
connection with the CG-558 maximum water flows,

D.0. 101067 - Remote Sampling Equipment - Hot Semi-Works

Design was started on the inetallation of remote sampling equipment in the Hot
Semi-Works and is 80% complete.

D.0. 101069 - Thermal Test Reactor - Graphite

Detail design for the moderator for the thermal test reactor was advanced to
egssential completion. A total of 50 drawings sre required.

D.0. 101100 and 101105 - Fuel Element Pilot Plant Equipment Design and Installation,

(CA-546)

Detail design was started during the month on equipment design and installation for
the Fuel Element Pilot Plant semi-works.

DESIGN SECTION WORK COMPLETED DURING OCTOBER

100822 Shielding Screen for Central Viewers

100838  Tip~0ff Model Dwg. 105 Buildings.

100860  Structural Check on Floor - 325 Building
100868 Water Cooler for Agquaria

100924  H-4 Pot Shims, 202-8 Building

101033 Dissolver Temperature Jumper - 221-T Building
101047 Jet Jumper D-T7 to D-8, 202-S Building

101053 Flow Sketch, 234-5 Building

101056 Wall Nozzle #13 for Cell 23, 221-T Building

. 101065 Addition to 200-W Fire Station, Building 2709-W
101066  Storage for Mercuric Nitrate, 221-T Building
101072 Redox Two Plece "A" Jet

101080 L4-8 Tank Jumper, 66 to 11, 221-T Building
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INVENTIONS

All 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 mede in the course of theilr work during
the period covered by this report, except as noted 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 Subject

E. Hollister Special Canning Sleeve
RSB L LT T /%%‘J
&, ity ¥2.%3 Manager, Design

ENGINEERING DEPARTMENT
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MONTHLY NARRATIVE REPORT - OCTOBER, 195L

PROJECT SECTION

I. SUMMARY

A. ORGANIZATION AND PERSONNEL

During the month, the reduction of exempt personnel included four transfers within
the Company, one R.0.F., one resignation, one departure for military service, and

the death of M. 0. Triem, Area Superintendent, as the result of arterial heart failur
Following is a summary of personnel changes in Project Section during the month:

September 30, 195L October 31, 1954 Net Change

Employees on Payroll L1l 403 -8
Tech. Grad. - Rotational 5. 6 A1

The end-of-month status involved these changes:

Project Section Tech. Grad. - Rotational

Payroll Additions
Payroll Removals
Transfers into Section
Trangfers from Section
Transfers within Section

QFEOoOOVN
= N

B. SCOPE OF ACTIVITIES

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

Completion
Project No. Title Scheduled Actual
CG-L96 Recuplex 86% 8L%
CA-512 100-K Area Facilities
KW - Water Plant 100 99.5
Reactor and Building 100 99.6
'KE - Water Plant 100 9L
Reactor and Building 100 92
General Facilities 100 9.2
CA-513 Purex Facilities, Part "M oL 79
Part "D¥ 100 99
CA-51L 300 Area Expansion 68 72
CG~535 Redox Capacity Increase, Phase II 85 81
CA-5L6 Fuel Element Pilot Plant N 55
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The labor dispute concerning craft affiliation which occurred between pipefitters
agsigned to 300 Area Expansicn and pipefitters employed by a vendor was settled
early in the month. Discussions have been held with local Build ing Trades
representatives concerning work assignments as they are affected by the Davis-
Bacon Act. The position of the Company appears to be satisfactory.

C. CRAFT LABOR

D. SAFETY AND SECURITY

For the second consecutive month, there wers no security violations by Project
Section personnel. Eight regular meetings for discussion of safety, security,

and health topics were attended by about 290 perscnnel. Four Monday morning

tool box and three mass safety-security meetings were conducted in the field

for service contractor personnel. Safety and Special Hazards Orientations were
given to L0 new and re-hired construction employees. Three cases of contamination,
two of skin on hands and one of a shoe, occurred during the month. All were
successfully decontaminated.

E. HIGHLIGHTS

Minor Projects Sub-Section

Work was done on U3 project items, four informal requests, and miscellaneous
work orders repressnting total authorized funds of $L0,766,093. The Sub-Section
completed assigned work on CA-516, Cable-Butte Railroad, CG-573, Hanford 3X
Program - 300 Area; ER A-766, Liquid Waste Disposal Facilities, Building 108-F;
and ER A-3107, Hanford Works Laboratory Exceptions. Two proJject proposals

were approved by the General Electric Company. Three authorizations were
granted by A.E.C. The Sub-Section accepted initial assignment of work on one
informal request and four engineering requests. Minor Construction Management
Unit has received the remaining LOF of store stock material formerly controlled
by Kalser Engineers. The fence around the storage area has been completed, and
landlord responsibility for the area is being transferrad from A.E.C. to
Engineering Department. Important projects now in progress include Reéuplex
Installation, Activate Task I - RMA Line, Expansion of 300 Area Production
Facilities; Fuel Element Pilot Plant, Hot Semiworks Conversion, Hanford 3X
Program, Reactor Plant Modification, and Hanford LX Program.

Project Auxiliaries Sub-Section

By completion of 353 orders, Inspsction reduced the total number of orders
requiring inspsction to 558, & decrsase of 28%. This total included 10L

new orders which require inspection. Samples svaluated under the Corrosion
Testing Program remained about level at 260, Reproduction output was 313,8LL
square feet, a decrsase of about 2688, Estimating completed 26 estimates, of
which 10 were for project propvsals. The overall workload of estimating
increased, Flsld Surveys continued %o obtain preliminary data for the Reactor
Modiflcation program, and to provide routins survey services.
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Reactor Projects Sub-Section

At 2101-M Building, fabrication of graphite for the Physical Constants Test
Reactor was about 95% complete. Mock-up was started on October 8. For 105-KW,
mid-November was considered the earliest ready-for-use date. Overall completion
of the 76 Acceptance Tests was about 65% for 105-KW Reactor. For the KW Water
Plant the major portions of Acceptance Tests were completed, although only two

had been completed and approved. An unofficial inspection of the XW Water Plant
buildings was made, and the list of several hundred incomplete items was discussed
with the A.E.C. engineer. One half of the KE Water Plant was in operating condition,
and controls are being completed for the other half. In 165-KE, the three boilers
and two of the turbines have been given preliminary tests. Alterations to both
Substations have been completed. All six 181-KE River Pumps are in operating
condition. For 105-KW Reactor ten rows of tubes have been loaded to simulate a
loaded pile for re-run of the Dynamic Flow Test. Correction of architectural

and structural punch list items for 105-KW Building was about 50% complete. In
105-KE Building, the Storage Basin monorail was completed with minor exceptions.
All steam lines have been tested and flushed. All 105-KE nozzles were installed,
including 200'silicone-treated outlet nozzles. Acceptance testing began on the
Solids Feed System and the pneumatic test of crossheaders, nozzles, and tubes.
A,T.P. 1292, Gas Circulation System in 115-KE, has been completed without exception.
The siding and roofing of Building 1706-K have been completed, and Wheeler bottoms
have been placed for Filters #1 and #2.

Separations Projects Sub-Section

Design efforts during the month were concentrated on bid reviews, design changes,
and the "as-built" program. Design progressed on the ammonia scrubber and on the
related Vacuum Acid Fractionator (CG=598). Construction of 202-A Building was
estimated at 76.8% complete. Welding in the Hot Pipe Trench was essentially
completed, and punch list items are being cleared. Installation of pipe jumpers
began in Cell "D", and 26 were completed. Fabrication of jumpers progressed to
72L welded, 590 framed and balanced, and 560 tested. Amercoat painting was
completed through Cell ¥F", and painting was completed in the Decontamination
Cell, Pool Cell, and Slug Storage Basin. The stainless steel liner was completed
in Cell ®L".. Installation of ductwork throughout 202-A was 81% complete, and
heating and ventilation systems were 78% complete. Installation of 291-A Stack
liner was essentially completed, and wash-down facilities are being installed.
Major equipment installations included five Gallery Tanks, three Organic Storage
Tanks and one centrifuge, and pumps and agitators in the Galleries. Calibration
of instruments in the Central Control Room progressed to about 50% complete.
Tubing connections are being made at both Head End and Central Control Room.
Gravity testing of tanks was completed in 203-A Storage Area and the 211-A
Chemical Tank Farm. Mock-up work in 272-E Building consisted of repairs to
concentrators and assembly of liquid-liquid centrifuges. The 28L-E Power Plant
Addition was completed, and the 283-E Filter Plant Addition progressed to the
stage of clearing punch list items. At 24l-A Tank Farm, concrete domes were
finished on tanks #101, 102, and 105. Area backfilling was about 75% complete.
A contract has been let for new work in the 2L1-A Tank Farm.
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F. MONTHLY REPORT OF INVENTIONS AND DISCOVERIES

All persons in the Project Section engaged in work that might reasonably be
expected to result in inventions or discoveries advise that, to the bhest of
their knowledge 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 notebooks and records, if any, kept in the course
of their work, have been examined for possible inventions and discoveries,

ot —

October 31, 195L J.2. McMahon, Manager - Projects

NONE
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IT. STATISTICAL AND GCENERAL (=]

A.,  SIGNIFICANT ASSICNMENTS

1. Initial Reporting

IR-185 - Heating No. 1 and No. 2 Warehouses - White Bluffs

This informal request was approved by A.E.C. in the amount of $11,000. The
scope of work includes installation of space heaters and necessary facilities
in the warehouses. A work release was issued to Minor Construction on :
October 20, 1954. Material procurement has been started.

ER A-1216 - KAPL - 120 Basin Facility - 100-H Area

This work consists of constructing a concrete water basin in 100-H to be used
during removal of equipment from a test hole in 105-H. Since the work can be
accomplished through work orders, the informal request will not be processed.

ER A-1217 - 186-D Building Renovation

Preliminary design was about 20% complete. At a cost of $L0,000, this project

is to provide 8200 square feet of storage space in 186-D Building,and is to
cover cost of relocating equipment and materials from existing storage locations,
The project proposal is being prepared.

ER A-2756 - FY-1955 Water Tank Replacements - 100-200 Areas

The project proposal is being prepared to cover the cost of tank replacements
in the 100-B and 200-W Areas. Scoping was about 10% complete. The work to
be accomplished is similar to that now being performed on Project CA-532, FY-
1954 Water Tank Replacements.

ER A-3111 - Vacuum Furnace Modifications - 314 Building

Technical Section has issued a work order for preparation of an informal request
for funds to modify the existing melt plant in 31, Building. Design on the
mechanical features is being accomplished by Plant Engineering. Technical
Section 1s now investlgating the vacuum systems and estimating the amount

of rework and overhauling required to permit efficient operation.

2. Final Reporting

CA=516 ~ Gable-Butts Railroad

Construction progressed 1¥ to completion, and the Physical Completion Notice is
being prepared.
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CG-573 - Hanford 3X Program - 300 Area @

Construction progressed 1% to completion. The project is being closed out
with exceptions on November 1. Information required for the Physical
Completion Notice has been assembled. The total amount of allowable exceptions
was $11,950, which includes $7700 for 24 Inconel-X die sleeves. Evaluation of
canning tests indicates that the use of Inconel-X sleeves reasults in a greater
percentage of acceptable pieces; therefore, the Potomic~M sleeves which were
used as alternates are being discarded. The Metal Preparation.Section has
been requested to place the excess 12 hydraulic press units and two pump units
in spare equipment standby status. All other equipment will be excessed.

i-33505 =]

ER A-766 - Liquid Waste Disposal Facilities, Building 108-F

Since a better use for the existing storage tanks has been found; this engineering
request has been closed out at the request of Radiological Sciences Department.

'ER A-3107 - Hanford Works Laboratory Exceptions

Except for EE-6206, all work orders issued by the Project Section have been closed
out. The remaining work order is being held open until January 1, 1955, to cover
engineering time.

3. Current Projects

CG-496 - Recuplex Installation - 234-5 Building

Design had been completed previously; overall construction progressed 9% to a
total of 84%. The revised Directive authorizing $1,600,000 has been received,
and 1t 1s estimated that this amount is sufficient for construction until
January 1, 1955. A revised project proposal requesting additional funds for
completion of the project is being prepared.

Progress during the month consisted of installation of process and service piping
to hoods, chemical make-up room, and instrument piping in all the hoods.
Electrical and instrument work on the panel boards was continued. Construction
has progressed to the stage that reduction of personnel has begun.

CA=512 - 100-K Reaétor Facilities

100-KW and 100-KE Water Plants

Overall design of water plants remained at 99.8%4. Construction progress was
as followst KW progressed .8% to a total of 3.1% to a total of 9L.L%; general
facilities were 9L.2% complete.

Two additional heaters were added to each 1500 HP motor at the 181 Building.
These thermostatically controlled heaters are used to warm the lubricating
oill during cold periods. Six permanent low~1ift pumps and six temporary high-
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1ift pumps are installed in 190-KW Building. Acceptance testing of 165-KW was
essentially completed, including switchgear. An unofficial inspection of the
KW Water Plant bulldings was madejand the list of several hundred incomplete
items was discussed with the A.E.C. Area Engineer. The main items remaining
in the KW Filter Plant were dichromate injection system, acid pumps, and
chemical unloading pumps at the Head House. The overflow weir boxes at the
107 Building and some piping near the 150 Building are being modified.

One half of the KE Filter Plant was in operating condition, and controls

are being completed for the other half. Flocculators and Monorakes have

been installed, and instruments are being calibrated. Chemicals have been put
in storage, and chemical feeders are ready for testing. In 190-KE Building,
three permanent low-11ift pumps have been installed at Stations #1, 3, and L.
The permanent high-lift pump has been installed at Station #1, and temporary

- high-lift pumps at Stations #3 and L. All high-1lift pump drive equipment was in
place, and work was continued on piping, electrical controls, and heating and
ventilating systems. ‘

Acceptance testing of switchgear in 165-KE was essentially completed. The
three boilers and two of the turbines have been given preliminary tests.
Valve pit piping is being tied-in. Five of the pumps in 181-KE Building
have been given heat runs, and two oil heaters have been added to each. A
defective 5000=volt cable to motor #6 was replacedjand this unit was ready
for testing.

The 107-KE Tanks have been cleaned and painted, and the overflow weir boxes are
being modified. Alterations to both Substations have been completed. Final
inspections were held for 1704 and 1707 Buildings, and operations personnel have
moved into 1704 Building.

For 1706-K Building, siding and roofing were completed. Wheeler bottoms have
been placed in Filters #1 and 2. Circulating pumps for effluent water were
set in the heat exchanger for the "fish ponds". The loading dock of Building
1706 was removed when the excavation for Building 1706-KER was started.

100-KW and 100-KE Reactor Facilities

Construction progress on thie 105-K Reactors was as follows: KW )rogressed
«3% to a total of 99.6%; KE progressed 5% to a total of 92%4. Correction

of architectural and structural punch list items for 105-110-115-KW Buildings
was about 50% complete. Final adjustments were being made to electrical,
instrument, and ventilating and heating systems in the KW Buildings.

Acceptance testing of the KW Reactor was about 65% complete. Dynamic and
hydraulic tests have been run. All connectors have been replaced on the inlet
face, and two rows of tubes have been loaded to simulate a loaded pile for
re-run of the Dynamic Flow Test. Additional "pigtail" connectors have been
ordered for replacements on both KW and KE Reactors. The three charging
machines for KW are undergoing final modification, and the three for XE are
being modified likewise.
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Architectural and structural phases were being completed in 105-110-115-KE
Buildings, and the Storage Basin monorail was completed with minor exceptions.
All steam lines have been tested and flushed, and final repairs and tie-ins
are being made. A.T.P. #1292, Testing of Gas Circulating System, has been
completed without exceptions. Electrical work was completed in 115-KE and
ready for final testing. ’

All nozzles on 105-KE Reactor were installed including 200 silicone-treated
outlet nozzles which were installed at the request of Technical Section. Venturi
fittings and dummies were installed. Horizontal rod controls are being prepared
for final testing, and work on the Ball Third Safety System was continued. The
air supply for vertical safety rods is being redesigned.

The acceptance testing began on the Solids Feed System and the pneumatlic tests
of crossheaders, nozzles, and process tubes. Final ingtallation and testing
work was being done on instrumentation and control systems. During testing,
modifications and repairs are being noted and accomplished when possible.

CA=513 -~ Purex Facility = Part "AW

Degign efforts during the month were concentrated on bid reviews, design changes,
supplemental design, and the “as-built" program. Design on the ammonia scrubber
was continued, and in coordination with the design of the Vacuum Acid Fractionator
which belongs on the related project CG-598,

Construction for the overall project progressed 5.8% to a total of 79%, and the
202-A Bullding was about 77% complete. The 28L-E Power Plant Addition was complete,
and the 283-E Mlter Plant Addition was completed except for clearing of punch
list items. The roofing subcontractor completed his contract on October 1L, 195..

In the 202-A Building, Amercoat painting was completed through Cell "F", and
painting was completad in the Decontamination Cell, Pool Cell, and Slug Storage
Basin. The stainless steel liner was completed in Cell "L", Partitions are being
placed in the Service Section,and wiring is being installed.

Welding in the Hot Pipe Trench was essentially completedyand punch list items
are being cleared. Installation of pipe Jumpers was begun 1n Cell "D', and
26 were installed by the end of the month. Fabrication was continued on
jumpers for the Pipe and.Operating Galleries. To date 724 pipe jumpers have
been welded , 590 framed and balanced, and 560 tested. This represents a
completion of about 53% of the work. Installation of ductwork throughout
202-A was B81% complete, and the overall heating and ventilating systems were
78% complete.

Major equipment installations included filve Gallery Tanks, three Organic
Storage Tanks and one centrifuge, and pumps and agitators in the Galleries,
These installations completed the Organic Storage vessels and all Cell "E"
vessels except the two centrifuges. In the Sample Gallery cap pit trays were
ingtalled in the Type "A" samplers, and lead shielding is being installed.
Tegting of air compressors has started.
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Calibration of instruments in the Central Control Room was about 50% complete.
Copper tubing connections are being made at both Head End and Central Control
Room. Local panels are now being installéd in Aqueous Make-Up. Instrument
wiring through the concrete barrier wall into the canyon has bheen checked in

wAN, nwBn, wCw, WDW, and "EM Cells. All of the rejected Hammel-Dahl valves

have been reworked and have been accepted by General Electric and the construction
contractor. Acceptance tests have been s tarted on instrumentation.

Gravity testing of tanks has been completed in 203-A Storage and 211-A Chemical
Tank Farm. The tanks are being insulated, and pipe is being flushed and tested.
Wiring for power lines and instrumentation is being installed. The 216-2LA waste
cribs and filter were completed. Connecting pipe was being installed, and painting
of the Proportional Sampler Pit was in progress. Backfilling was begun in the

area between the diversion box and the RR tunnel.

Mock-up work in the 272-E Bullding consisted of repairs to concentrators and
agsembly of liquid-liquid centrifuges. These portions of mock-up work are being
supervised by factory representatives. Electricians have completed 110 electrical
Jumpers.

Installation of the 291-A Stack liner was essentially completed. Wash~down
facilities are being fabricated and installed. Overall completion of the Fan
House, Filter, and Gas Sampling Building was about 72%. The Gas Sampling Building
structure was complete and awaiting installation of instruments and equipment.
Both regular and Amsrcoat painting was being done, as well as other finish work.
Outside utilities were about 9L% complete, and outside facilities were about 73%
complete.

At 241-A Tank Farm, concrete was placed for tank domes #101, 102, and 106.
Reinforcing steel was being set on tank dome #5. Backfilling was accomplished

in about 75% of the area. Installation of encasement betweens tanks and stainless
steel pipe lines was in progress. The twin stainless steel lines to the CR Tank
Farm were completed. A contract has been let for new work in the 24l-A Tank Farm.

CA-513-D - Hot Semiworks Conversion

Design had been completed previously; construction progressed 2% to a total of
99%. Construction was completed except for start-up and painting in the cells.
Painting is being delayed until calibration, cold runs, and start-up have been
completed.

CA-514 = 300 Area Expansion Program - Production Facilities

Design completion remained at 99%; construction progressed 8% to a total of 72%.
Bullding 3707-A, except for Patrol Headquarters, was furned over to Manufacturing
Department. The new 6" autoclave vent line was installed, and eight autoclaves
were turned over to Manufacturing Department on October 21, 195L.

The subcontractor. is installing controls in the old 313 Building. Minor Construction
has installed the exterior rolling doors and completed hook-up of heating and
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ventilating units. The telephone and fire alarm systems have been installed.
Equipment installaticns including ductwork and service pipe to the penetration
ateh machine, a second spray quench machine, and a portion of the furnace area
conveyor system., The vendor's representative has finished run-in of the two

remaining cut-off machines. Work in 3707-B Building was completed except for
installing cabinets and door hardware.

CG-535 - Redox Capacity Increase, Phase II

Design remained at 99% complete; construction progressed 5% to a total of

81%. The 204-S Facility Addition was turned over to Manufacturing as ready-
for-use about the middle of the month. Completed work included the following:
piping at the 211-8 tank, installation of process vessels in 233-S Building,
erection of the instrument panel, erection of removable partition framework,
installation of the monorail system, and loadwout and recycle hoods.

The construction release for the Silica Gel Facility was issued on October 1.
Excavation was bhegun for the waste line encasement and diversion box. Two
sections o. concrete encasement have been placed.

CA-S546 - Fuel Element Pilot Plant

Following modification of the directive, detailed design percentage was lowered
from 95% to 6U% complete. Scoping for the semiworks area progressed rapidly.

Firm equipment .equirements for two process lines were established on October 27,
195, Construction progressed 25% to a total of 55%. A great deal of the
remaining work depends upon receipt of the fire wall partition. The three 500-MCM
cables . fromlthe ares substation to the building have been Installed. Repairs

tc the damaged transformer were completed by Minor Construction on Qctober 27,

195k,

CG-558 ~ Reactor Plant Modification for Increased Production

Although censtruction has startsd, no summary of progress has been devoted to
percentage of completeness. Bids were opened for the process pump drives
October 22, 195L4. Apparent low bidder was General Electric Company with a
total bid of about $2,016,000 for the 24 drives. The bid specified $8L,500
per unit for the first eight units and $83,750 per unit for the remaining

16, The latter price per unit was also bid for the option items,

In the 190-DR Building underfloor conduit was installewyand concrete was
placed in the south retaining wall and floor slab for the south vent room,
Erection of structural steel has started in the north vent room. The ducts,
piping, and surplus concrete slabs are being removed from prncess vent rooms.
Site clearances for electrical work has started.

In 190-B Building,'a line crew has started site clearances.
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For the 100-7R and effluent line, a pneumatic vépor plug has been installed
in the east effluert line. Work pas continued in the White Eluffs Shops on
tools and equipmeni for the HSR outage.

B. OTHER ASSIGNMENTS

CG-187-D-IT - Redox Production Plant

Design progressed 20% to a total of 90%; construction remained at 25% complete,

as compared with scheduled completion of L7%. The project proposal is being
revised to request an extension of completion date to May 1, 1955. This request
is necessary becaase of design of the backcycle and delays in construction of the
sample gallery.

CA-187-D-ITII - Redox Cooling Water Disposal Basin

Design of both phases had been completed previously; overall construction progressed
about L% to a total of 99%. The completed crib was accepted without exception.

The Minor Construction portion of the project was essentially completed with the
exception of installing two instruments which are scheduled for delivery during
December, 1954. The pipe marker and liquid level indicator are being installed.

“A-l31-C - Metal Examination Facility - 105-C

Design had been completed previously; construction progressed 10% to a total
of LO%¥. PFavrication has been completed on the base plates for Basins #1 and 2.
The loac’ing tray on the Primary Inspection Manipulator is being modified.

CA-ii 3l - New Bio-Assay Laboratory

Design had been completed previocusly; construction was about 989 complete,

In recent months two of the existing hot plates have been remodeled. Since they
have operated satisfactorily, and since vendors appear unable to supply the
proper plates, the remaining four hot plates will be remodeled by the same
methods.

CA-LL1 - Solvent Building

Design had been completed previously; construction progressed 10¢ to a total of
65%. Furtherprogress on construction must await delivery of air conditioning
equipment, hardware, and insulated steam pipe for underground placement. These
deliveries are expected between November 1, 1954, and January of 1955.

CA-532 = Fiscal Year 195L Water Tank Replacements

Design had been completed previously; construction progressed 20% to a total of
50%. A revised letter project proposal has been submitted to request authorization
of an additional $3500 for the GE-managed portion of the work. Dismantling of the
200-W Area tank was begun during October, 1954, and the contractor has scheduled




Tttt o1 ‘.E‘Mi‘l ‘

Ay e
% mw-33585 (2T

Design had been completed previously; overall construction progressed 2% to a
total of 22%, Erection of the soffit block ceiling was completed. The heating
and cooling unit has been moved into the utility room, and a work order has
been issued to Plant Forces for tle-in of steam.

the beginning of work in 100-D Area during early November, 195,

CA-533 - Hanford Works Official Telephone Exchange

CA-5L3 - Replace Sanitary Tle Field 200 West Administration Area

With design completed, the revised project propcsal requesting authorization for
work to be psrformed Minor Construction forces is being circulated for
approvals. Drawings and specifications have been approved by General Electric

Company .
CA-5LL = Central Distribution Headquarters

With preliminary design about 15% complate, the project proposal was transmitted
to the Manufacturing Department for approval,

CA=-5L8 - Reactivate Project Proposal for New VSR Test Tower

With scoping comple ted, Design Engineering has been issued a designorder for a
new structural analysis of the existing tower.

CG=5L9 - Activate Task I, RMA Line - Building 234-5

Design had been complsted previously; construction progressed 12% to u total of
2l%. Six of the Taak I hoods and the "Recuplex tie-in" hood, were completed and
are being prepared for installation. Installation has begun on service piping
from the Chemical Make~Up Room to the Chemical Addition lLines in Room 232, The
solenoid wvalves and elactrical wiring have been installed.

CG-551 - Expansion of 234-5 PBuilding Facilities

Design had been completed previously; construction progressed 3% to a total of 66%.
Shop testing of the hood lines was 50% completed. The remaining swesp motors are
being run-in, and all major operating defects have besn corrected. Installation
of the walls and drop ceilings has begun. Three air cylinders are being changed
to hydraulic on hoods #l0-D and 13-MD.

CA~E55 = Graphite Hot Shop and Stofagg Bullding

Design progressed 38% to a tctal of 98%. A ®Design Progress Schedule” has been
prepared for formal transmittal to A.E.C., and detailed design drawings are being
routed for comments, Work Authority, PM-2937, was received on October 22, 195,

CG=556 -X-level Controlling and Recording Equipment

Design had been completed prevwiously; .construction
+

86%. The instrument piping was complsted during

progressad 17% to a total of
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Acceptance testing of the piping system was in progress.

CG-562 - Waste Metal Recovery Plant Modifications

Design had been completed previously; construction status was revised downward
to L2% because of increased scope. All jumpers required for the project have
been fabricated., Installation was in progress, and was completed between Cells
15 and 16. The existing Tank 8-7 has been removed from Cell 16, and the modifi-
cations of trench piping at Cell 8 was in progress.

CA-566 - Building for Prototype Physical Constants Test Reactor

Design had been completed previously; construction progressed 224 to a total of

- 2%, The contractor has placed the outer concrete walls of the building and is

installing the floor.

At 2101-M Building fabrication of graphite for the Physical Constants Test Reactor
was 95% complete. The remaining work consists of plugs, rounds, and some core
parts that will not affect mock-up which started on October 28, 195L.

€G-572 - Particle Problem Animal Exposure Equipment

Design had been completed previously; construction progressed L% to a total of 5%.
Revision #1 of the project proposal is still awaiting authorization by A.E.C.
Erection of the new walls was started October 19, and modifications of the lighting
system was started on Qctober 20, 195k,

CG-574 - Irradiation

Scoping and design are being managed by Design Section. Construction began and
progressed to 1% complete. ‘A revised projectpmroposal is being prepared. A work
order was issued to Plant Forces to fabricate and ingtall 100 bucket-inserts and
outriggers. Work has bsen started on this order to provide 50 units in early
November and the second 50 units by the end of November, 195L.

CG=-576 = General Improvements to laboratory Area - 300 Area

Design had been completed previously; construction remained at 80% complete.
Revision #3 of the project proposal is being routed for approval, and construction
work has been suspended pending final approval.

€G-578 - Effluent Water Monitoring Improvements 100-B, D, F, DR and H Areas

Scoping and deesign are being managed by Design Section., Representatives of
Design Section, Technical Section; and Project Section have visited the vendor's
plant to assist with problems concerning design and engineering personnel.

CG~579 - Effluent Water Monitoring Improvements - 100-( Area

Scoping and design are being managed by Deslgn Section. Representatives of
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Design Section, Technical Section, and Project Section have visited the vendor's
plant to assist with problems concerning design and engineering perswmnel.

CG~585 - Oxidizer Off-Gas Treatment, Redox

Design had been complieted previously; construction progressed 17% to a total of
984, thus completing the project sxcept for disposal of contaminated equipment.

CG-587 - TBP Waste Scavenging

Design had been completed previocusly; construction progressed 25% to an overall
completion of 88%. Scope and design are being managed by the Design Section.

Progress during the month congisted of installing valves, a deep well turbine

" pump, and lines between the flush tank and the four cribs. The U. Si Geological

Service is drilling the remeining test wells around the cribs.

- 0G~588 - Ammonia Scrubbers, Redox

Scoping and design are being managed by Design Section. Plamt Forces are
scheduled to begin fabrication of jumpers during late November, 195L. Pending
arrival of proper materials, fabrication of waste neutralizer vent scrubbers
was scheduled to begin during early November, 195,

CG-589 - Dejacketing and Ultrasonic Equipment - 105-C Building

Design progressed 23% to a total of 55%. Design work was delayed by higher
priority jobs; however, it is approximately on schedule.

CA-590 = Fly Ash Collection Equipment, Building 384

A revised project proposal is being prepared to provide additional Justification.

CG=592 -~ Laboratory Supply Space, 3706 Building

At the request of Technical Section, this project is being held for consideration
of an alternate method of handling and processing Caption 10 laboratory stores.

CG~59L - 221-T Building Roof Repair

Design had been completed previously; construction progressed L8% to a total
of 70%. Removal of the ald roof material has been completed. The expansion
joint seals were about 75% finished, and application of the new roof was about
50% complete.

CA~595 - Car Pullers 18l Building Cosl Yard - 100-B, D, F, and H Areas

Detailed design by Design Section progressed L5% to a total of 95%. Comments
on the structural and layout drawings have been received. Specifications are
now out for comment.
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CA=596 « Central Mask Washing Station - Building 2723-W Separations

Prn]imimary design progressed 85% to completion during the month. Detailed
daajﬁnzwaq scheduled by Design Section to be started during early November, 195L.

CG~5S‘/ ~ Hanford LX Program - B & T Plants, UO3, and 300 Area

Scoping and design are being managed by the Design Section, Total authorized
funds was $L61,000.

Advance ordering of materials for the ®B" Plant was begun. Preliminary testing

and building rehabilitation progressed satisfactorily. A recommendation that the
present UO3 Plant be expanded to provide the required production capacity is being
prepared for approval of the Design Council, For the 300 Area Plant, a request

has been sent to the Design Council for guidance on the extent ‘of back-up equipment
to, be purchased under the LX Program.

CG-599 - Hanford LX Program - 100 Area

Scoping and design are being managed by the Design Section. . Total authorized
funds was $300,000. Following receipt of bids for 1000 stainless steel buckets,
the order was placed for delivery during January, February, and March of 1955,

CA-601 - 300 Area General Improvement Program

With preliminary design 80% complete, the project proposal was returned unapproved
by A.E.C. It is recommended that measures proposed for erosion and dust control
be reconsidered.

CG-602 - Remote Sampling ~ Hot Semiworks

Design progressed 75% to a total of 80%. Detailed design of the hood, hood
piping, and hood support has been completed. A work release has been issued
to Minor Construction, and advatice procurement of essential material has been
made.

CG-603 - Hanford LX Program - Third Extraction Cycle "I" Plant

Scoping and design are being managed by Design Section., Comstruction progressed
BO% to a total of 65%, Installation and testing of reworked "B" and "T" Plant
Jumpers have been completed. Fabrication of new jumpers was scheduled for
completion during early November, 195i.

CG-605 - Tnstalla tion of Additional (Qenerating Capacity - 189-0

Design had been completed previously; overall construction progressed about 56%

to a total of 60%, Installation of the A.C, and D.C. switchgear was completed,

and the cdisconnect switches have been installed. Work continued on interconnection
of wiring between the cubicles.
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CG-610 - Replacement of 313 Building Roof 4

With design 85% complete, the project proposal is being routed for approvals.

HW-33585 [DEL)

The proposed work is to apply a 5-ply insulated roof to original sections of the

313 Building and to make minor repairs to the roof deck.
IR-18) - Temperature Control Improvement - 108-F Building

Design had been completed previously; construction began and progressed to.5%
complete '» Progress consisted of installation of coils and piping.

IR-183 - Study of Classified Scrap Disposal Problem - 300 Area Library

The informal ?equest is being routed for G.E. approvals.
IR-18L - Tocco Induction Heating Unit, Il Building - 20 Area

A design request has beern issusd, and procurement of critical materials was
scheduled to begin during early Navember, 195,

080NN

- The following studies and Bngineering Requests, invalving preparatory work
and scoping of futurs projects, were active during the month,

ER A-758 - Mecha7ical Maintenance Shop Centralization - 100 Areas

The project propusal is being studied further by Manufacturing Department,

ER A-761 - Deconamination Facilities, First Aid Station - 100-H and 200-W
Areas

" 8coping work was wtarted on the decontamination facility. Recommendations
are being preparuil for consideration by Health and Safety Section, and
included is the inyout of a proposed facility for the 200-W First Aid Station.

FR A-763 = Mobily Laborstory

With preliminary :ssign completad’the project propcsal is being routed for
G.E. approval sig.aturas,

ER A-76l - Fire Ytation Xddition

The asti@hte ind!vated more cost than could bs Justified; so consideration is
being given to renovating a portion of the present T.C, Fire Station Annex to
provide habitable quarters,

ER A-765 - Painting Water Plant Structures - 100-DR Area

Information is bulng secured from paint vendors to detsrmine proper materials,
best mesthod of application, cost, and other factors to be considsred, ‘
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ER A-1213 - Metal Loading Facility, 105 Buildings

The project proposal is being written by the Design Section.

ER A-2749 - Sheltered Welding Manifolds - 200 Areas

With scoping 0% compllete, the Manufacturing Department - Separations Section
is reviewing work requirements that are to be included in the project proposal,
and alsc studying possible changes in scope.

ER A-2751 - Removal of Task I and II R.G. Line

The rough draft of the project proposal is being reviewed by the Manufacturing
Department.

ER A-6022 - Replacemsnt of 1L6~-FR Raw Water Supply Line

The requested study was about 90%f complete. When photographs have been inserted,
the report of the work performed and conclusions reached can be completed.

C. RELATED FUNCTIONS

The completion of 353 orders by vendor inspectors reduced the total number of
orders requiring inspection of 558, a decrease of 28%. The net total of 558
includes 104 new orders received during October. The reduction of work load
has alleviated the shortage of off-site inspectors; hcirever, the work load

in the Richland office has increased substantially. One supervising ingpector
for metallurgical work has transferrsed to Richland to strengthen the technical
staff, and one engineer was assigned to the Purex project for coordination of
deliveries and on=-site inspection. The Corrosion Tusting Program continued
at the same rate with 260 samples being evaluated.

New castings for the secondary pumps for 100-K Area and pigtails for the Reactor
units continued to receive intensive inspection. Two additional orders were
placed for pigtails to replace those which failed because of metal fatigue
during the Dynamic Flow Test. For the Purex facility, 26 of the 32 Pfaudler
Tanks have been shipped. Additlional inspection work was being done on the
welded pipe which was returned to SWEPCQO for reworking, and also on other

Purex equipment. The problem of sintered rings for the Reactor Plant
Modification has not been solved, and only a very limited quantity of L-10

rings has been produced. For the same project, 16 aluminum extrusions have

been accepted, representing about 25% of the order.

Following 1s a resumé of inspection activities during the month:

Item Number
Total orders on hand requiring inspection 558
Cumulative number of orders assigned to inspectors 531
Number of orders assigned to inspectors this month 103
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New orders received by Inspection during the month @ 1oL
Orders completed 353
Total requisitions for engineered equipment transmitted

for Expansion Program ) 69
Total orders of engineersd squipment placed for
Expansion Program 33

At the end of October there had been transmitted 3218 Expansion Program requisitions
for engineered equipment, and 3195 orders placed,

Reproduction cutput decreased by 28% from the previous month to a total of 313,8LL
gquare feet, No overtime was worked. The largest orders processed during the month
were 8023 prints for Reactor Modification and L590 prints for 100-K Area.

Estimating completed 26 estimates during the month. The completed estimates
comprised the following: project proposal - 10, fair cost - 2, and scope - i,

Field Surveys completed the coal pile inventory in 200 Areas., The Unit continued
to obtain preliminary date for the Reactor Modification Program, to provide
control points for construction projects, and to provide raoutine survey services.
One man assisted with optical inspection and control during fabrication of
special equipment at Newark, New Jersey.

D. CRAFT LABOR

Voluntary terminations from Kaiser Engineers and associated subcontractors
totaled 5.6%, while voluntary terminations from Blaw-Knox and associsted
subcontractors increased slightly to 11%¥. A settlement was reached in
early October on the labor dispute concerning craft affiliation which
occurred batween pipefitters assigned to 10 Area Expansion Program and
pipefitters employed by a vendor, Pacific Oerlikon Company.

Discussions have been held with local Building Trades representatives concerning
construction work assignments as they are affected by the Davis-Bacon Act.

The position of General Blectric Company appears to be satisfactory; however,
the discussions were continued,

REPORT QF VISITORS

To Hanford

C. R. Goetjes, Pacific Air Reduction Company, Seattle, Washington, visited W.
Seeburger, Minor Construction Management Unit, on October 20, to demonstrate
equipment,

H., Orr, Stearns-Roger Manufacturing Company, Denver, Colorado, wvisited
R. Co Hollingshead, Separations Projects Sub-Section, on October 26, concerning
operation of pulse generators.

AR
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R. J. Aronson, Aronson Hardware Company, Seattle, Washington, visited W.
Seeburger, Minor Construction Management Unit, on October 28 to demonstrate
equipment.

0fficial Trips to Other Installations During October, 195|

H. E. Hanthorn visited Crane Company, Chicago, Illinois, on October 11 conerning
disposition of excess inventory.

Jo Re Kelly visited Huntington Rubber Mills, Portland, Oregon, on October 1l and
12 to select neoprene hose material for 105-K connectors.

G. G Taylor visited Chicago, Illinois, from October 18 to 22 to attent a meeting
of the National Safety Congress.

Jo Co Hamilton and R. B. Socky visited lLos Angeles, California, from October 18

to 22 to serve as witnesses in the law suit between Allied Aluminum Company and
Western Gear Works,




MONTHLY REPORT

ADVARCE ENGINEERING SECTION

OCTOBER, 1954

Calculation of isotope ylelds during extended irradiation of uranium
fuel slugs enriched to 1.08% and to 1.75% uranium-235 was completed
during the month. In addition, calculation of isotope yilelds wes

completed for a single hypothetical case of thorium fuel slugs alloyed
with 1.65% uranium-235.

The economic review of plutonium costs for various operating conditions
has been extended tc include the old pilles. With high irradiation cost
the incemtive for irradiating to high eccumulated exposure is markedly

i A

ADVANCE ENGINEERING
ENGINEERING DEPARIMENT




EMPLOYEE AND PUBLIC RELATIONS DEPARTMENT

SUMMARY - OCTOBER, 195

PERSONNEL PRACTICES SECTION

The number of applicants interviewed in October was 1,748 as compared with 1,788
for September. In addition, 82 new applicants applied by mail. Open, nunexempt,
nontechnical requisitions increased from 340 at the beginning of the month to 559
at month end. Most of this.increass resulted from additional requirements for
Separations Utility Operators between now and mid-1955. One hundred and thirty-
eight emplbyees were added to the roll and 75 removed during the month. Separa-
tions rate decreased from 1.63% for fiscal month of September to .80% for fiscal
month of October. These rates when converted to annual basis are 17% and 10,L3%,
respectively. During October, 80 new requests for transfer to other type work
were received by Bmployment, and 39 transfers were effected. Attendance rscogni-
tion awards were distributed to 200 employees in October, including 28 who qualified
for four-year awards.

Five employses retired and two employees died. One hundred and ons visits were
made to employees confined to Kadlec Hospital, and L2 checks were delivered %o
employees confined at the hospital or at home, A%t month end, participation in the
Pension Plan mas 98.1%, in the Insurance Plan 99.3%, and the Employees Savings and
Stock Bonus Plan 50.1%. At month end there were 845 registered under Selective
Service and 805 military reservists were on the roll. Since August 1, 1950, 368
employees have terminated to enter military service, of which 127 have returned,
21 have not claimed resmployment rights, leaving 220 still in military-leave
status, ' .

Forty-four adopted suggestions were approved for awards in October, resulting in
cash awards totaling $1,035.00 with a total net savings of $7,579.35.

EMPLOYEE COMMUNICATIONS AND PUBLIC RELATIONS SECTION

The News Bureau issued 61 relsases during the month. Six menuseripis were approved
for release during the month and six speeches were delivered before public groups
in Richland and Yakima, Washington., The Community News Letter was written and dis-
tributed to community leaders in Pasco, Kennewick, and Richlande Six Management
News Bulletins wers developed and distributed to all exempt personnel during the
monthe ,

A birthday party for Hanford's eight GE 75th Anniversary babies was held on October
15, Tocal and regional newspaper and radio publicity was arranged, and a television
news featurs on the party was used by four Northwest TV statlons.

An estimate of cost for preparation of the "195h at Hanford® report was prepared and
submitted to a representative of Advance Engineering., Preliminary work has started
on format design, typography, and general art layout.

A total of 282 photographic assignments were completed this month, and 11,720 prints
were produced,
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Employee and Public Relations Summary
SALARY AND WAGE ADMINISTRATION SECTION

A limited salary survey was conducted with eight firms located in California.
Six of these firms are engaged in architect~-engineering work, while the other
two represent the petrolewm industry. Salary information was obtained on a total

of 21 positions; about one-~half of these positions have been reconciled else-

where in the Company while the balance represents positions which are either
peculiar to HAPO or else have not been reconciled as yet within the Company.
The data obtained is being analyzed.

A review of Position Guides, titles, and evaluations was completed for'the
Manufacturing, Engineering, Radiological Sciences, and Employee and Public
Relations Departments. Addltion of accountability and authority factors to
all supervisory Position Guides was completed.

Re~evaluation work in connection with the reorganization of the Financial Depart-
ment and the distritution of the Plant Auxillary Operations Dspariment was com=-
pleteds

The Salary Administration Manual was revised, reprinted, and distriﬁutedo Posl~
tion Relationship Data Sheets were brought up to dats. Authority was received
to adopt the new Company Salary Plan. A new Bxempt Bmployee Appraisal Plan was
completed.

The regular quarterly reporﬁ for the period ending September 30 was prepared
and distributed,

Considerable progress on the propossd Job evaluations plan for nonexempt em-
ployess was made following the first sectlonal meeting, at which preliminary
plans were outlined. Jobs were segregated in related groups. Supervisors were
contacted and the first draft of some of the plans was completed,- '

UNICON RELATIONS SECTION

The official certification of the Hanford Atomic Metal Trades Counoll as the
collective bargaining representative of 16 Material BExpediters and Take-Off
Men in the Manufacturing Department was received from the National Labor Rela-
tions Board on October 1l.

As a result of a demand for the Company to arbitrate a provision of an on-the-job
working procedurs signed by Patrol supervision and the Hanford Guards Union, an
understanding was reached with the Union on October 15 which firmly established
our position in regard to the status of working procedures that are formulated
for use in various work locationse

In view of the fact that an agreement with the HAMTIC in January 1953 has ac-
complished the transfer of as many people out of Community as would voluntarily
accept such transfers, the agreement was officially terminated on October Se
HAPO collective bargaining units accepted our proposed revision in the Pension
Plan resulting from a recent change in the Social Security Law.
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Bmployee and Public Relations Summary
TUNION RELATIONS SBCTION (Continued)

During the latter part of the month, several discussions have been held with
the Building Trades representatives concerning work assigmnments aa they are
affected by the Davis-Bacon Act. No further protests have been received from
the Millwrights concerning the tempoerary machining being performed by Machinists
in the 2101 Buildinge.

EDUCATION AND TRAINING SECTION

There are 39 Technical Graduates on the Rotational Training Program as compared
to 42 in September. Placemsnts from the present limited pool of rotational
trainees are being made very carefully to fill major needs. Needs for young
engineers in the several departments have been carefully snrveyad, and a
requisitiom has been issued for the hiring of additional trainees.

In the School of Nuclear Bngineering 1l graduate and 8 college-level courses

ars continuwing with a tetal paid enrollment of 275, & 20% increase over Fall
1953, Of 133 students at graduate level, 122 are now affiliated or planning

to affiliate with assoclated colleges. Graduate study toward a degree in
nusclear engineering is under discusaion with thess schoola and has been approved
in principle by ons.

The existing program of Persomnel Development 'I’raining Program continues while
soms of the present programs are being re~studied for improvement. Surveys now
underway will measure the numbers of empleoyees in each department who might attend
sach of owr major programs to aid in further plamning., Discussions now underwey
with various managers are expectad to indicate soms additional training services
that might be of valuee

HEALTH AND SAFETY SECTION

There were no major injuries during tho month of October, The miner injury trend
remeins very favorable in 1954. There wers 257 Pla.nt minor injuriss quring Oatober
as compared to 272 in September.

The Fire Prevention Activities. during the past month were climaxed by the Fire
Preventicn Display Contest. Tha 300 Area was aswarded the honor for the best
general display.

A big increase in communicable disease was dus largely to a co:;ztzinmd rise in
the incidence of chicksnpex and an outbreak of ringworme

AUXTLIARY OPERATIONS AND PLANT PROTECTION SECTION

The mnnber of documents unaccovnted for remained at 228 for G.B. Since the establish-
ment of momthly inventories in August, omly one dooument has been mcorded as m-
accounted for during the three-months period.

Construction ef the new 700 Arsa official telephons exchange was approximately 788
completa as of October 22, 195hk. The contractor-installed cable system in 100-K
Area was tested and inapeeted. Minor exdeptions were noted and cleared. Interim
operation of the 100-K manmal switchboard will be necessary until the dial exchange
is completed in April, 1955,
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Baployee and Public Relations Summary
ATXTLIARY OPERATIONS AND PLANT PROTECTION SECTION (Oontirued)
. .

¥hysical inventory of the 5,157 effice machines on record will be taken during
the firat two weeks of November, Volume of work done by Plant Hail, Addresso-
graph, Printing, and Duplicating remeined at a high rate., 4 duplicating office
was established in the 100K, krea on 10-28<5k, and & new plant meil sab-station
will be established thera sarly in November. These additional locations will
provide relisf for 700 faciliiies,

OMUNITY SECTION

The Commission requested us to bave &5 profabs moved in order that certain lotas
would meet minimum reguirsments at the time of disposal, All tenants vacated
their premisas by Cotober 1, 195k, Of the total to be removed, 26 have been
removed by the new cwners., Utility lines are capped and the ground leveled
after removal, '

It was announsed that effective April 1, 1955, residential lot linss would be
determined by the mstal let line stakes. Parking compennds amd drivewayw are
t0 remain as they are wntil the property is sold,

CRGANRTZATION AND PERSONNEL

Brfeetive Oztober 15, 195k, an Auxiliary Operations snd Protsction Section was
establighed in the Employse snd Piblio Balations Department, and the Graphies
Tait becaxs a part of the Baployes Coxmmnisations and Publio Ralatiocne Bectionr
of the Departmemt. Thede organisation changes resulted from the dissolutien of
the Flant Auxiliary Operations Departmant, .

Total on roll October 1, 1%k 8k7
Aosessiens sE9n
Ssparations b
Tetal or roll Qatober 31, 195k 1788w

#This figuwre inclwies 928 employses in the Auwrllia:y Operations and Fism?. Protéction
Seation and IF empleyees in the Graphiss Unit transferred from the Plant Auxiliary
Operations Dspartment,

#Total includes 39 Rotational Trainees,



Employee and Public Relations

PERSONNEL PRACTICES

Employment
September, 19S4 October, 195k
Applicants interviewed 1,788 1,748

382 of the applicants interviewed during Octover were individuals who applied for
employment with the Company for the first time. In addition, 82 applications were
received through the mail, '

September, 1954 October, 195k

Open Requisltions

Bxempt N - 1
Nonexempt 30 559

0f the 340 open, nonexempt, nontechnical requisitions at the begioning of the month,
246 were covered by interim commitments. Of the 559 open, ncnexempt, nontechnical
requisitions at month end, 240 were covered by interim commitments. Most of this
incresse resulted from additional requirements ffor Separations Utility Operators
betveen now and mid-1955. During October, 106 new requisitions were received re-
questiug the employment of 355 non-exempt, nountecbnical employees.

Septembar, 1954 Qetober, 19Sh

Employees afded to the rolls 100 138
Employees removed from tie rolls 153 D
NET GAIN CR LOSS -53 + 63

Separation Rate:

Fiscal Month Fiscal Month
September, 1954 October, 1954
Male Female Male Female
1.16%  3.73% .57%  1.81%
Over-all Separation Rate:
Fiscal Month Fiscal Month
September, 1954 Octoker, 1954
1.63% .80%
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Buployee and Public Relations

PERSONNEL PRACTICES

During October, 1k employees left voluntarily to accept other employment, 6 left

to enter military service, and one left to enter business for self.

Transfer Data

Accumulative total of requests for transfer received since l-l-54 573
Nuwber of requests for transfer received during October 80
Numbar interviewed in October, including promotional transfers 83
Transfers effected in October, ineluding promotional transfers 39
Transfers effected since l-l-54% including promotional transfers 436
Transfers effected in Qctober for employees being laid off ——nin
Number of stencugraphers transferred out of steno pool in October b
Transfer requests active at month end 298
ADDITIONS TO THE ROLLS
Bxempt Nonexempt Community Firemen Total
Rew Hires 3 107 - 110
Re~engaged - - - -
Reactivates - 25 - 25
Transfers - o= = —_
TOTAL ADDITIONS 6 - 132 - 138
TERMINATIONS FROM THE ROLLS
Exempt Nonexempt Community Firemea Total
Actual Terminations 13 4l - 5k
Removals from rolls(deactivates) - 18 - 18
Transfers 3 == - 3
TOTAL TERMINATIORE 16 59 - 75
GENERAL
g—lggk 10-1954
Photographs taken 1T 302
Fingerprint impressions 156 162

PERSONNEL SECURITY QUESTIONNAIRES PROCESSED
9=1954 10-195h4

General Electric cases 107 lQl
Facility cases 27 20
Total 134 121
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Employee and Public Relations
FERSCNREL PRACTICES

BEffective 11-1-54, the scroll copy of the P.8.Q. will be transmitted to A.E.C.
There will be no more photostats. As a matter of documentation, the original
scroll copy of the P.S.Q., on all cases transmitted to A.E.C. prior to ll-l-54,
will be found in the GE personnel folder. Effective the first of November, any
and all scroll coples will be in the bands of the local office of the A.E.C.

Supervisory Selectiomn Progream - Twenty-aight candidates were administered the
test batteries, the results interpreted and relayed to the section evaluators.

Clerical - Tests were used in 38 cases to aid in the 5election of clerical
employees.

Instrument Trainees - Three prospective instrument trainees were tested, one is
being considered fuxther.

 Personnel Records and Investigation

INVESTIGATION STATISTICS - 2*1@2& lO-lQé&
Cuses received during the month ' 148 149
Cases closed 1T 137
Cases found satisfactery for employment 116 1.8
Cases found unsatisfactory for employmenat 8 32
Special investigation conducted 7 L
Cases closed before investligation completed 25 24

FERFECT ATTENDANCE RECOGNITION AWARDS

Total one-year awards to date since January 1, 1950 483k
One~year awards made in October for those qualifying in September L7
Total two~year awards to date since January 1, 1950 2500
Two-year awuarde made in QOctober for those quelifying in September 65
Total three-year awards to date 1237
Three~-year awards made in October for those qualifying in September 60
Total four-year awards to date 08
Four~year swards made in October for those qualifying in September 28

SERVICE RECOGNITION

Total Service Recognition Pins presented to date 4305
Five-year Service Recognition Pins presented during October

to exempt personnel 8
Five-year Service Recognition Pins presented during October

to nonexempt personnel 12
Twenty-year Service Recognition Pins presented during October

to exempt personnel 2

During October, 16 people whose continuity of service was broken while in
an inactive status were so informed by letter.
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Employee and Public Relations
PERSONNEL PRACTICES

Employee Services

The following contacts were made with employees during the months

Employee contacts made at Kadlec Hospital 101
Salary checks delivered to employees at Kadlec Hospital 34
Salary checks delivered to employees at home 8

At month end, participation in the Benefit Flans was as follows as compared
with last month's participationt

September October

Pension Plan 97.9% 98,1%
Insurance Plan 99.2% 99.3%
Savings and Stock Bonus Plan L9.6% 50.1%

Fifteen letters were written concerning deceased employees and thelr families
during October, regarding payment of monies from the Company and answering
questions.

Two employees died during the month, namely:

Maurice O, Triem M-1998-5L6 Engineering 10=6-50
Cecil N, Faust W=llli82~-616 Manufacturing 10-20=-5L

gince September 1, 19L6, 156 life insurance claims have been paid totaling
999,013,

Five employees retired during the month of October, namely:

Raymond A. Winchester W-9L50-923 Optional Retirement
Arthur P, Nelson W=9362-410 Normal Retirement
Otto C. Selle W=6275-637 Normal Retirement
E. L. Fritjofson W-5837-3L2 Normal Retirement
G, 4, Foster W-55L9-617 Normel Retirement

During October, 38 letters were written concerning retirement and retired employees
providing information of a general or specific nature, To date 319 employees

have retired at Hanford, of which 163 are contimuing thelr residence in this
vicinity.

A total of 119 new employees attended Orientation Programs glven by members of
this group during the month of Qctuber, Of this number 95.8% have signed to
varticipate in the Pensfon Plan, 100% have signed to participate in the Insurance
Plan, and 89,9% have signed to participate in the Good Nedl ghbor Fund. ’
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Employee and Public Relations
PERSONNEL PRACTICES

Employee Services

To date, 1710 cards have been received from non-participants in the Nucleonics
Employees Good Neighbor Fund., Of this number, 335 have signed up to become
members., The percentage of non-participants signed up is approximately 19

per cent, In addition, considerable time has been spent by this group in pre-
varing a list of names for the various section managers of their neople who are
not participants and have, to date, not returned their cards to us. The present
percentage of participation in the Good Neighbor Fund is 70.L%.

Considerable time was spent during the month tabulating the We<kly Employee
Rating sheets. The majority of ratings have been received, although there are

a few sections that have not as yet returned an appreciable number, The Section
Managers of these sections have been contacted by phone and requested to submit
their ratings at an early date.

On October 18, Margaret I. Baker transferred from Records Control Unit to the
Employee Services Unit to f£ill the new position of Wemen's Advisor., During the
first week of her new assigmment, several requests were made for her counseling
services including requests from supervisors as well as employees.

As the names of those employees who had not received their stock certificates
came to our attention, their current mailing addresses were forwarded to
Schenectady. 0. M. Corrigan's office in Schenectady has now compiled a complete
list of HAPO employees who have not yet received their stock certificates and
they should be receiving them soon, after current addresses are provided.

With the concurrence of Personnel Practices, Finance, GE Supply Corporation, and
the two local GE dealers, sales certificates for the purchase of major appliances,
radio and TV sets, and home heating furnaces, will be issued after purchase rather
than before purchase. This is another step taken to make it easier for GE
employees to buy our products at the employee discount.

Recently it was brought to our attention that certain reservists may be dis-
missed from the reserves for failure to acquire sufficient annual credit points,
In some incstances this may mean reclassification to 1A for some of our employees
who are reservists. Further inquiry is being made of the Washington lilitary
District in Seattle concerming this matter,

Military Reserve and Selective Service

Statistics with respect to employees who are members of the military reserve are
as follows:

Humber of reservists on the rolls 805
Humber of reservists classified in Category A 117
Tumber of reservists classified in Category B g2
Humber of reservists classified in Category C &0
liumber of reservists classified in Category D 5L6
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Employee and Public Relations
PSRSCIMVEL PRACTICES

Yilitary Reserve and Selective Service

Number who returned to active duty tc date L3
ifumber who returned to zctive duty in October 0
Jumber of reservists for which delays have been requested L5

Number of reservists classified in Category B 3

thunber of reservists classified in Category C 2

Humber of reservists classified in Category D Lo
Delays requested (including renewals) 11k
Delays granted 106
Delays pending 0
Delars denied 5
Delay requests recalled 3

The statistics with respect to employees registered under Selective Service
as follows:

Emrloyees registered ELs
Emplcyees registered who are wveterans 319
Employees registered who are non-veterans 526
Deferments requested to date (including renewals) 1379
Deferments granted 110L
lumber of employees for which deferments have been requested 134

umber of employees classified in Category B 0

Humber of employees classified in Category C 1

"umber of employees classified in Category D 133
Deferments denied and appealed at state levels e
Deferments denied and appealed at local levels 0
Deferments denied and held pending appeal at national level Z
Deferments denied by local hoard and not appealed 16
Deferments denied by state board and not appealed L&
Deferments denied at national level (by Cen. Hershey's office) z
Deferments denied at netional level (by President) 5
Deferments requested, employees later reclassified 2
DJeferments requested, later withdraim P
Deferments pnending Lk
Tilitary terminations since 3-1-1950 are as follows:
Reservists recalled 119
Selective Service 2hh
Women employees enlisted 2

TCTAL 300
Emplerees returned from military service:
Aezervists 53
Selectlive Serrice oL
TOTAL 127

Inown number not claiming reemployment rizhts 21
thamber of emplcoyees still in military-leave status e
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Employee and Public Relations
PERSONNEL PRACTICES SECTION

Technical Recruitmant

Three lnvitations were extended to FhD's for Richland visits, and two of these,
a metallurgist and & physical chemist, plan teo visit during November. Four
other PhD's (one chemist, two chemical engineers, and a theoretical physicist)
have accepted our invitations and will visit during coming months. In additien,
there are three open invitations. During October, five offers wers oxtended,
one accephance (theoretical physicist) and three rejections (two physicists and
one chemical engineer) were received. There are currently six offers open
(four physicists and two chemists). HAPO participated in the Company-wide PhD
recrulting effort at Ohio State, Michigan, Michigan State, Iowa State and Notre
Dame, but returns are not yet in. All PhD recruiting dates are now scheduled,
and HAPQ representatives will be present at 27 of the major graduate schools.

One additional offer was extended and accepted for the Rotational Training Program,
bringing the total acceptances to 35, with 2 of these yet to report for work.

There is one offer still open as & result of last year's BS/MS recruiting effort.
A blanket requisition for 82 rew technical graduates was received. These require-
nents are to be filled frem mid-year graduating classes and other sources, includ-
ing other Company training programs whers poesible. Campus recruiting is planned
at 31 to 35 colleges and universitiee during the fall. During October, HAPO rep-
resentatives participated in BS/MS recrulting at Rice, Texas, Arkansas, Oklahoma,
Oklahome A & M and Iowa State.

The status of experienced BS/MS candidates may be summarized as follows:

To Visit Offers Ext. Offers Accepted. Offers Rej. Open Offers Reported

2 (Nov.) 1 2 2 2 6

Anticipated requirements for experienced enginesrs and scientists will necessitate
an expanded effort during coming months.

0f & total of 21 technical employees who left employment at HAPO, 6 entered mili-
tary service, 8 left to accept other positions, 1 returned to school, 2 terminated
for other reasons, 3 transferred to other GE installations, and 1 was & suumer
junior who returned to school. These figures include terminstions through
October 31, 1554,
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EMPLOYEE AND PUBLIC RELATIONS

WOREMEN'S COMFENSATION AND SUGGESTION PIAN

Total Since

Suggestion Plan September October T-15-47
Suggestions Received : . 202. 255 14915
Acknowledgements to Sugge:iters 212 ‘ 228

Suggestions Pending Acknowledgement 31 58

Suggestions Referrsd to Depts. for Investigation. 266 372

Sug;estions Pending Referral to Departments 43 79
Investigations Completed and Suggestions Closed 20k 248

Suggestions Adopted - No Award 0 0

Adopted Suggestions Approved by Committee for Award 52 Ul

Total Net Cash Savings $ 6,349.32 $ 7,579.35

Total Cash Awards $ 890 $ 1,035

Total Suggestions Assigned to Field for Investigation 646 64l

Total Number Suggestions Outstanding to Departments (U 628

The highest award of $100 was paid to an employee in the Technical Section for his,
suggestion to revise the can used as a container for a ruptured slug. Savings in
lahor and material was realized through adoption of this suggestion.

Operation 4-S continued throughout October and a sigﬁificant increase in suggestions
recelved wag noted for the month.

W. D. Smyth attended the NASS Convention in Chicago on October 18 and 19. At this
convention, in response to a request by R. €. Reed, Manager, Employee Benefits
Procedures, Schenectady, Sumyth gave a report to all General Electric personnel in
attendance concerning HAPO's suggesticn activity and more particularly an outline,
of Operation 4-S. The group displayed considerable interest in this program and
requested to be advised of the results of the program.

In April, 1954 the total number of suggestions outstanding was 1115. Dus to a
concentrated program intended to reduce this flgure the total number of suggestions
outstanding at the end of October was 826 of which 60 were being reproduced. Our
objective is to reduce that figure to approximately 500 or less.

The quarterly report ending September 30 prepared for the Financial Depart -t
revealed the following:

1. Percentage of adopted suggestions to those received was 38.5%. This
is a significant increase over previous averages.

2. 210 more suggestions were acted upon during the quarter than were
received. This indicetes all departments are attempting to reduce
the back log of cutstanding suggesticns.

3. The ratio of awards to savings was 1lk.&% which is a significant increase
over previous averages in this category.
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Suggestion Plan (Continued)

Tape recordings covering the Suggestion Plan episode of the radio series,
"Inside Hanford", were completed on October 22. Originally it was intended
t¢ air this program on Thursday October 28, l95h, however, dues to other
gtation commitments the program will be broadcast on Thursday, November L,
1954. Briefly, the progrem consists of a trip starting in the Suggestion
Office and terminating with personal interviews of three suggssters in
various parts of the plant.

Life Insurance

Code information which is known only to Home Office Life Underwriter's Association
has been furnished 49 insurance companies and investigation agencies during the
month of October, 1954. This is in accordance with an arrangement with the
Underwriters whereby employees on this project might be insured on the same

basis as those working elsewhere.

Insurance Statistiés

Saptember, 195k

Claims reported to Long Forms Short Forms
Department of Labor 45 37l
and Industries October, 195k

Long Forms Short Forms
52 322

Total Since Sept., 1946 - 22,768

Claims reported to September, 1954 October, 1954
Travelers Insurance Co. [ *12

Total Since Sept., 1946 - 903

#Of the claims reported to Travelers Insurance Company during the month of
October all wers property damage claims.

liability Insurance

Milo Riste vs. General Electric Company and Dr. P. A. Fuqua, B-6835809.

On October 22, 195L, Judge B. B. Horrigan, Franklin County Cuperior Court, issued
a Memorandum Decision in which he sustained the Demurrers filed by General Electric
and Dr. P. A. Fuqua. This decision upheld our contention that the Statute of
Limitations barred any recovery by the plaintiffs in this action., Mr. Riste can
either appeal Judge Horrigan's decision to the State Supreme Court or amend his
Complaint and sue under another theory. We have been unofficially advised that
Judge Horrigan's Decision will be appealed. On October 25, 1954, Mr. Riste pre~

sented himself to the Employment Office seeking reinstatement as a General Electric
employee.
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Lmployee and Puolic Relations

JEABONNEL PRACTICES

Curtis Swearingen vs. General Electric Company and Dr. P. A. Fuqua, B=68358L41.
Judge Horrigan's decision in the Riste vs. General Electric is applicable to the
Swearingen case and dismissal will be entered in both cases for signature of Judge
Horri zan.

. John R. Meloy vs. General Electric Company and Dave Casey, B=6835755.

(n Cctober 25, 1954, Travelers Insurance Company submitted notice to Jeneral Zlec-
tric and the Commission that their evaluation of the case was placed at 7500
maximum. John Gavin, Travelers' Attorney, recommended that settlement negutiatlons
begin at $5000 plus $800 special damages with a maximum of $7500. Travelers re-
quested General Electric and AEC tentative approval of this arrangement, however,

on November 1 we requested that Travelers require Mr. Meloy to submit to a more
recent physical examination since it has been almost a year since his latest physical
and it is our position that Mr. Meloy's condition is more probably fixed at this time
than 1t was a year ago. '

Homer Snyder vs. General Electric Company and G. H. Fisher, B-6835621.

A Respondents Brief was filed in Supreme Court by Travelers' attorney citing addi-
tional authorities in support of the brief previously filed.
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Employee and Public Relations
EMPLOYEE COMMUNICATIONS AND PUBLIC RELATIONS
During the month of October, the News Bureau issued 61 releases, the highest

total for one month so far this year. The breakdown by category, distribution
and content was as followas:

Subject Distribution

Pay and Benefits 7 Local b2

Employment Services 19 Daily 1

Good Will 8 Columbia Basin NEWS 2

Technology and Research T Special 16

Safety and Fire 2

Real Estate L Content

Administration & Legal 1

Richland-Hanf'ord Protection 1 Information 5

Education and Library T Pictures 5

Health, Medicine 1l Short release 39

Plant Servicas 3 Long release 8

Organization Changes 1 Feature b
Total 61

Of the 42 locel releases listed above, one was also sent to the Business list
and one was sent to the Weekly A list.

A picture feature showing the "dish washing" operation necessary to clean test
tubes and beakers used in the Radloclogical Sciences Department labs wes sent

to 21 women's page editors scattered from Califernia to Maine. Another picture
release was called "atomic antifreeze,” distributed to 20 selected daily news-
papers. In each case, notes were written to the editors assuring them that
they had the picture on an exclusive besis in their area.

The General Electric Retired Employees had their annuel dinner party during
the month. Stories and pictures were given to the local papers and also dis-
tributed widely. This information release also was sent tc the MONOGRAM and
Schenectady News Bureau for their information and possible use.

Two picture features, which included "how-to" articles, were sent to two
separate lists of magazines. One, concerning a safety chart originated at
Hanford, was sent to a list of safety magazines. The other concerned docr panel
guards around inside door handles of automobiles, and was sent to a list cou-
posed of such magazines as POPULAR MECHANICS.

A number of pictures with explanatory written material were selected to 1lllustrate
engineering progress at Hanford. They were sent to Schenectady for posaible use
in an insert the Company is preparing for SCHOLASTIC magazine.

There were fcur requests for information about Hanford and Richland during the

month. One of the requests was from a shareowner concerning research with radio-
active materials on growing rplants. Several articles and write-ups concerning
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FEmployee and Public Relations

tha work of the Biology Section were sent to him. A booklst entitled "Hanford"
vas prepared to be used {n answering casual requests from students. It con-
siste of a group of newapaper and magazine srilcles and pictures reproduced

by xerogrephy.

A status report on signed articles, covering a period from March 1 to October 15,
1954, wae completed during the month. The report was addressed to the Depart-

ment Maneger, with carbon copy coverags of the Ceneral Maaager of the Atomie
Products Divisiocn, the HAPO Genersl Manager, Department Managers, AEC offlices

at Hanford and Washington, D.C., and (E Publin Belatbns personnel in San Francisco,
New York and Schenectedy.

A photdgwmpn of Banford's plestie man appeared on the cover of the November Llssue
of WESTERN INDUSTRY.

The following speech and maguzine article manuscripts were apmroved this month:

"Eenford Reactor Technglogy," by 0. C. Schreeder, October 26,
speech for Milton-Freewater Rotary.

"Med1fying Reactor Control System Requirements During Reactivity
Transients," by R. D. Schilling, for April, 1855 Nuclear Engineering
Conference at UCLA.

"On the Nonlinear Equation of Heat Comduction,” by P. M. Anselone,
D. O, Banks, and R. ¥. Dean for publication in the AMERICAN JOURNAL
OF PEYSICS,

"Preparation of Carrier.Free Radioruthenium by Volatilization from
Fission Product Mixturss (1)," by X. M, Harmon, C. F. Callls, und L. H.
Clark, for publication in the JOURNAL OF THE AMERICAN CHEMICAL SOCIETY.
"Effect of Body Distribution and Retention of Tritium on the Hazard

of Exposure to Tritium Oxide, " by R. C. Thompson and H. A. Kornberg,
for publication as an unclassified formel report.

"Recommendation Report on Outfall Line Repairs,” by E. 8. Bell, Jr.,
for submission for a Professional Enginear's Licenne.

The following speeches were srranged during the month:

Presentation or

Submission date Subject and Orgenization Author
10/6 "What General BElectries Looks Por in a .
Job Candidate,” Jr. and Sr, High School
Students, Yakima G. D, Barr
10/7 A Blologicsl Demonstratinmn, Teacher's
Inetitute, Pasco T. W. Galbraith
10/12 "Humen Relations," Richland Rotery V. J. Byron
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Employee and Public Relations

10/12 "Hanford Reactor Technology," First
Presbyterian Church, Yakima 0. C. Schroeder
10/15-16 Work Shep, Washington Jr. Colleges,
Yakima:
"Job Requirements at Hanford" G. D, Barr
"Promises of the Atomic Age" . W. K. Woods
"Uses of Radiclogical Materials in '
Biological Resesarch" F. P. Hungate

"What Ipdustry Expects of College
Students and How Colleges Can Better

Equip Students for Work in Industry" D. W. McLenegan
11/2 "The Future of Atomic Energy," Kichland
Chamber of Commer