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\ ARGONNE NATTIONAL IABORATORY
9700 South Cmss Avenue

CLASSIFICATION | AN(,[;L BT Argonne, Illinois 60440
DAIE < . ANL-FF=769¢
. ForT Atomic Lnergy Comm:ssmn : 5 April 1965

1

/((‘1/ Hj(&}wr\_, | o Progrem 9.2.9

This document consistis of 1 pages.

LC:h;ef Dec!assmcat; fm Branch ’ No. /¢ of 10 coples. Series A .
T MM p—n
Mr| Ko G. W&BBOB ------- mEtmsene bt dnl A P L LT T
Coors Porcelain Ccmpany '(fi _E_I E;__ A U S
F\uel Elmcnt B.uilding [ S -‘.. oot Wiy o e g

Golden, Colorado

B ey —

Under seperate cover our Purchasing Department is requesting & quote
for six fuel specimens. Except for composition, the specimens are to be
identical to the pieces identified by requisition number 70288L. The six
specimens shall have the following composition:

Uo,: k8 +3 w/o

Gd203: 3.3 +0.2 w/o (i.e. 6.9 w/o of the total oxide)
H: Remainder
C: Iess than 50 ppm

The fabrication of these specimens is to be identical to the fabri-
cation of similar pieces made for Argonne National Iaboratory. The
gadolinium sesquioxide should be introduced with the uranium dioxide in
the body preparation process, The desired structure for the oxides is a

hamogeneous solid solution. A 1700°C soak for four hours should give the
degired structure,

As before, s minimum density of 95% of theoretical is desired.

Theoretical density for the solid-solution oxides is calculated to be
10.67 gm/cc.

" Very truly yours,

(hen ey RY, e

William G. Tope

WOT /mgm
Distritution:
1. K. G. Wasson (Coors)
2. Program 9.2,9
3. ANL-FF-769

R. E. Macherey

J, F, Schumar
6, R. A. Nolend

W. G, Tope

W. H. Shaw
L. ¥. Hurst

g IHONY TYNDIIVH IHL IV Q30na0Hd3IY
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compounds will be increased considerably due to the
large requirements for ccmmercial domestic and foreign
reactor projects. This segment of the industry, should,
therefore, experience a substantial increase in volume
of work commencing in FY-1965 providing the industry
continues to be successful in the foreign market.

Fabrication

Industrial capability exdsts to produce various types of
fuels and shapes from metal and compounds.

No new firms entered this area of activity. During the
year American Radiator and Standard Sanitary Corporation with-
drew from this area and assigned all incompleted fuel contracts
to Sylvania LClectric Products, Inc. The principal fabricators
of uranium fuels are listed in Table 4 below.

TABLE 4

Principal Fabricators of Uranium Fuel

Aerojet-General Nucleonics, San Ramon, Califormia
Allis-Chalmers Manufacturing Co., Greendale, Wisconsin
Atamics International, Canoga Park, California
Babocock & Wilcox Company, Lynchburg, Virginia
Battelle Memorial Institute, Columbus, Ohio

The Carborundum Ganpany, Niagara Falls, New York
Combustion Ehgmeermg Windsor, Cmnect:.cut

¢Qoors_Porceldin Company, Golden, Colorado

General Dynamics Corporetion, San Diego, California
General Electric Company, San Jose, California
Martin-Marietta Company, Baltimre, Maryland

Metals & Controls, Inc., Attleboro, Massachusetts
National Lead Company, Albany, New York

Nuclear Fuel Services, Inc., Erwin, Tennessee

Nuclear Materials & Equipment Corp., Apollo, Pennsylvania
Nuclear Metals, Inc., Concord, Massachusetts

Sylvania Electric Products, Inc., Hicksville, New York
United Nuclear Corporation, New Haven, Connecticut
Westinghouse Electric Corp., Pittsburgh, Pennsylvania

' AECozdersplacedwlﬁ\eounmz.als liers for the
fabrication of fuel are reflected in 'T.'iﬁg 5 on the following

page.
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NUCLEAR POWER PROGRAMS

134

than five feet without exceeding an acceptable temperature rise unless
special cooling was provided. Other geometric configurations for
possible storage are also being studied,

At the National Reactor Testing Station (NRTS), a 60-gallon-
per-hour fluidized bed calciner, designed to demonstrate the feasibil

ity of calcination to dry solids of aqueous aluminum nitrate waste E

is undergoing initial tests. Full scale demonstrational studies are
expected to commence in 1962. Laboratory studies: are also being
made to evaluate the applications of the fluidized bed technique to

the hanidling of wastes from reprocessing of zirconium and stainless &

steel fuels. . _
Detailed design has been completed at Hanford for a pilot plant
of the radiant heat spray calciner developed on a laboratory scale

last year. Engineering cold tests and hot cell small-scale experiments f

will be conducted this year.

Cold laboratory and engineering scale studies are being carried §
out by ORNL on a pot calcination process for handling power reactor

fuel reprocessing wastes. This work is being done in preparation for

a2 hot pilot demonstration program on the pot and rotary ball kiln

calciner which will be initiated at NRTS in 1962, - Use of a rotary
ball kiln for calcination of zirconium-alloy reprocessing wastes hss
been under study at Brookhaven National Laboratory with non-radie-
active pilot plant tests being run during the past year.
Brookhaven also is working on -a process in which the entire con-

version from raw aqueous waste to final phosphate glass would be zc- §
complished in an all-liquid system. Design and construction of s §

continuous process pilot plant is planned to demonstrate phosphqbe-
zlass fixation on & larger scale.

During the past year thelCoars:PoresluiniCorang the Los Alames
Scientific Laboratory (LASL) have joinfly studied the fixation of
liquid radiosactive waste in ceramicsponges. A 10-gallon-per-day pilet

plant will be installed at LASL during the coming year, which will %

operate with simulated waste to demonstra,te the fea.51b1]1ty of this
system.

The E. 1. du Pont de Nemours Co., which operates the Commis
sion’s Savannah River Plant, has been invest) gating the practicability
of storing long-cooled, semi-liquid fuel reprocessing wastes in under-
ground caverns mined out of impermeable deep hedrock beneath the

plant. In January, 1961, du Pont, in conjunction with the U.S. Army §
Corps of Engineers and the U.S. Geological Survey, initiated an |
exploratory drilling program in which approximately ten holes will §
be drilled. The first hole was completed to 1,900 feet, of which 1,000

feet were in bedrock.

»
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the next few ysars due to the lack of immediate comstruction
starts on new large power reactors, military and space require-
ments are axpected tc increase which may result in a small net

increase in work for this segment of the industry over the next
several yvesars.

Almost all of the uranium matal required is for use in
the production-weapons program, the naval program and for the
teat resactors at Idaho. This metal is vroduced almost entirely
in AEC facilities, although private companies also have this
capability. The industrial and non-production program
oveesds for metal have been daclining and ara expectad to con-
tinus to decline over the next several ysars.

Unlike uranium matsl, almosat &1l uranium oxida is produced
in privately-ownsd facilities. The demand for oxides and other
compound forms is incressing and is expected to continue to
{ncraase. At the present time nine firms have a capability
of converting UF, to the forms unseded for fabricstion of fue!
slements. These are listed in the following ‘tabla:

Jable 2
Commercial Organigzations Producing
Uranium Oxides and Compounds

Coors_Porcelain_Company,—Golden,~Colorado

Daviscn Chemical Division, W. R, Grace & Company,
Erwin, Tennasses

General Dynamics Corporation, San Diege, California

Minnesots Mining smd Manufacturing Cowpany,
8t. Paul, Minnasota

National Carbon Company, New York, New York

Bational Lead Company, Albany, New York

¥uclear Materials and Equipment Corporation, Apollo,
Pennsylvanis

Spencer Chemical Company, Pittsburg, Kanaas¥.

United Muclear Corporation, Hematite, Missouri

*Ruclear operstions of Spencer have recgatly
been taken ovaer by Kerr-McGas.

U-233, Plutonium and Thoriium -- The need.for these materials
as reactor fuel is limited at this time and is primarily for
research and devslopment purpoces. There is some (although
limited) capability, however, for conversion of these materials
in privats industry. Comsmercial firms known to have soma
capabllity in this work are as Iollows:

Yy
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b. Oxide. Almost all of the oxides and compounds
required by the Commission and industry are
produced in privately-owned facilities., The
demand for oxides and compounds in FY 1963
decreased as compared to FY 1962. Although
AEC orders increased slightly in FY 1963, the
lack of orders for new private reactor projects
in previous years caused a slight decrease in
the volume of business. It is anticipated that
this downward trend may extend into FY 1964;
however, by the end of FY 1964, the volume of
business will increase, and continue to rise, as

T ™

requirements for the announced new private proj- :
ects start to materialize.
Fabrication

As reported at lsst year's meeting, industrial
capability exists to produce various types of fuels
and shapes from metal and compounds. Competition-
in this highly-competitive field has been further
increased in the past year with the entrance of Allis-
Chalmers, Coors Porcelain and American Radiator &
Standard Sanitary Corporation in this area. Although
no major fabricators ceased operations in the past
year, there may be readjustment of firms in this
regard over the next few years due to competition

and changin% fuel types. The principal fabricators
of uranium fuels are: o .

Aerojet General Nucleonics, San Ramon,
California“ '

Allis-Chalmers Manufacturing Co., Greendale,
Wisconsin N _

American Radiator & Standard Sanitary Corp.,
Mountainview, California -

Atomics International, Canoga Park, California

Babcock & Wilcox Company, Lynchburg, Virginia

Battelle Memorial Institute, Columbus, Ohio

The Cartorundum Co., Niagara Falls, New York

Combustion_Engineering, Windsor, Connecticut

Coorah BIn*Co"-—Golden, Colorado

Davison Chemical Co., Erwin, Tennessee

General Electric Co., San Jose, California

Genersl Dynamics Corp., San Diego, California

Martin-Marietta Co., Baltimore, Maryland

Metals & Controls, Inc., Attleboro,
Massachusetts '

National Lead Co., Albany, New York

Nuclear Materials & Equipment Corp., Apollo,
Pennsylvania , '

(more)
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The reactor is being developed by the Lawrence Radiation Labora-

tory at Livermore, Calif., which is operated for the Commission by

" the University of California. The laboratory’s program, in addition
to research in high temperature materials, ceramic fuel elements, con-
trol systems, and neutronics of a hitherto largely unexplored reactor
concept, includes 2 major effort in designing, fabricating, assembling,
and ground testing at the Nevada Test Site (NTS) two reactors
designated Tory IIA—l and Tory IIC,

Tory ITA-1 was operated at the test site on May 14, September 28,
October 5 and 6, 1961. During these power runs, temperatures in
excess of 2,000° ¥. were attained in the reactor core. At year’s end, the
reactor was being disassembled in the special shielded disassembly
building at the NTS to permit detailed studies of its components. This
signaled the end of small reactor tests in this feasibility program.

The ultimate objective in the feasibility program is the testing of
the Tory IIC flight-type reactor. The final design of the Tory IIC
was completed during 1961 by the laboratory, and component pro-
curement initiated. The Tory IIC was designed for power, tempera-

tures, power density and size suitable for a propulsion system for low

altitude supersonic flights. The reactor control system and reflector
are of the flight type. Fuel elements for the Tory IIC are being
manufactured by-Coors-Porcelain-Co:; Golden, Colo.

During fabrication and assembly of the reactor, the test facilities
at the Nevada Test Site will be augmented to meet the Tory IIC
experiment test requirements. Diversified Builders, Inc., and Indus-
trial Contractors, Inc. (joint venture), of Parnmonnt, Calif., were
awarded a $5,975,000 contract in November to expand and modify
~ the PLUTO test facilities. Construction is expected to take 14
-, months. Norman Engineering Co., Los Angeles, is architect-engineer.

The Marquardt Corp., Van Nuys, Calif., renders engineering sup-
port to the Lawrence Radiation Laboratory Tory test program. A
number of other companies have contributed significantly in support
of materials research, controls development, and test vehicle and com-
ponent design and fabncatxon

Simultaneous with the Commission program, the Alr Force during
1961 has continued its support of engineering studies on ramjet en-
gine design, guidance of vehicles at high speeds’, hazard studies of
testing and operation, and aerothermodynamic studies to outline itera-
tion problems of the nuclear reactor, the other ramjet components,
and the air frame. This work is bemfv performed primarily by Mar-
quardt and Chance-Vought Aireraft, Inc., Dallas. Tex.

Upon demonstration of feasibility of Tory IIC, the next logical-

step in the program would be fabrication and ground testing under
simulated flight conditions of a prototype nuclenr ramjet engine.
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P.O. Box 559 - g =\ ) ~
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EciassiFied FiLE ’;‘ S

U, S ENGINEER GEFIGE 33 :
MANHATTAN DISTRICT 3
Zubiect: Plrat Facilities of Imporience to the Celiforaie Ares, —- G/ N
To: The District Enginaef, lenhatian District, P. C. Dox E, Ok

. risige, Ternesnee,

1. Ekeferencc is rade Lo yewr lottor deted 17 Juae 1347, subjecis
irtrict Folley Regerding rhysical flent Jecurity, shich reuested ine
forration of important fucilitlec engegec upon work of interest to the
Celifornis aree, The fcllowing list includes pertinent contrectore and
purchese order suppliers grouped &s specified in your letter,

Clasa ™A Preilities:

University of Californie - Contrect lio. #-7405-eng=48.

Class "B®* Fecilities:
None

Clsss "C" Facillitiess

Coora—Porcelain-Coxpeny, Golden, Colorado.

Corning Gless Company, Corning, hew York,

Eastman Kodek Compeny, Hochester, Newx York,

Fensteel ietallurgicsl Compsny, New Chicago, Illinois,
Gardner klectrical Compeny, Emeryville, Celifornia.
Generel Electric Kire Works, Cleveland, Ohioc,
International Craphite Corporation, Nisgara Fslls, New York, ) 7
International Hickel Corvoration, Hew York, dew York.

Pacific Gas & Electric Compeny, Caklend, Celifornia.

Pecific Telephone & Telegraph Company, Oskland, Celifornia.
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8. R. Sapirie, Director of Produstion and . September 23, 1948
Engineering .
Jd¢ Co Robinson, Chief, Productioa Division

SALR CF CERAMIC INSULATCR FRODUCTICH FACILITIES AT GOLDEN, TOLORADO.-

3XFR I0
3TMBCL: EPIWIM

’

Refarense is made $o the lotter of August 0, 1943, from Coors
Pargelain Company making an offer of 35,000 for the cermnie
insulator pradustion fesilitics ersoted wnder Cantrast W-28-004-
eng 27+ A review af the hiatory of this oontract, and other
ralaticns with the Goors Porgelain Company shows that in mid-
1948, Coors was ous of three suppiliers of seramic buzhings and

© insulaters for the T-i2 plant, Coors was admittedly the beet
:in quality and prices At thisz time, procurement sf suitable
high voltage insulators bessme highly sritieal, and an acdditional
sourcs was required, It was therefore decided to have Coors
sxpend their faeilities ta csope with the axpandad requirenents,
Thiz was %o 39 dens by sonstrustion of & high temperature, com-
tinnous tumnel riln, specifically designsd Zor the Y«l2 insulstors,
and necsesary storage fasilities. Criginally, the comstructicn
waz %o havs deen dona at Coors' sxpeunse, with a TPB Cartificata
9f Hecoeaity allowing them to mmortize the cost over & tw» yosr
pericds. However, TP3 swnsed i2susnce of thess certificates prior
%5 tha s%art of canstrusticom. It was then deoided $o hawe the
Xanhattan Distriet negotiate & limp fum contract wiih Coors to

do the work. .

York was started on August 1B, 1543, and st the iine of the

Alzha Process shutdowm, the insulator requiremans wore roviewed.

A lettar from Tonnessee Zastman Corporstion datsd Septamber 4, 1345,
reviewad the inaulator zituation, and requested that the carzitruction
of thsae fasilities be comtinued. This was deone, aud work was
sozplated am April 19, 1344,

3y *he time of fipal sempletiom, the future requirements for insue

lazors aad agaly sbanged due to further Y-i2 cuwrtailnent, Dus to
. the d20rease in requirements, a2ll sersais work could b9 headled

in the Joora ucmpfmy'l avm plsnt, and the nsw tunnel Xiln never

sroduced any i{%ams sther than the initial teat pisoos firved to
Suwal the kila.
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A% the vresen’ %ime, due %2 the unvsertain requirsments of the
ATC for mumtarials 4hat nizht de produced in this kiln, it is
doenod advizadls %o retain theas produstion fasili{ties under
tane dsgres of availability. Under the Serms of tha sontract,
the ATC will have 2o reinburso Coors for mny major reveirs or
paintensees that way ds necessary after Dedember 1, 1948, -
Tharefore, it i3 faelt Yy thia oflice that the best possible
solution %o the entirs prodlam wuld bs to sell the facilisy
%0 {oors Poreslain Oompany with & firm agreement that they will
zaistain this esquipmens svailable %o supply our possidle
reoquirezenta for o speeified period of years. In this wey, the
Zovaroment oxn b4 relisved of asintenance axpesse »hile retalning
;roduation oapecisy for xlli‘:lc Sature requirementas.

Zoorst! offer of 38,20 13 mry mall in relation to the originsl
total sawts of §1393,300 and prazent evnsllent gondition of the
lant, Howgrer, sn analjyeis of the plant and equipment showg
that tho soet of ‘he bailding and kiln which are respestively
3f relnforsed conorets and refractory and Drick comatrustion
Tnid 2ot Do recsTaradle and would in all robability cost a:
snsideradble tmount to damolishs It 13 nod helleved feasidle
s 34tempt vela 2f tho Wilding and riln %o a third party sinee
Zoore regaing $itle %o the land upon which the dulldingw arse
icceted and soald a0t Yo axoscted %o allow a oonpetitor Yo sl
39 nusiness within the Coors 2lant sres. Some salvazs or 33rep
valia I>on squipment widh an original Yook -valus of 328,000
aizi: de realised; 4owever, “hs net amowmt realized by the
overmment would robadly e less then the §5,300 offered by
Jaors oy the sntire plant,

it i3 reccmmended that the >ffer of Joors Porselain Company to
Purchase thase f1silitiss Ye sscerted continzent upon an
arrsemart +5 retain the facilities in good csondition and
avyaiiabla for Dozsidle fMrture ANC orders.
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