e - TUr D17 of Inspectioa

ENGELHARD INDUSTRIES, ING.
D. E. MAKE'RACE DIVISTON
NUCLEAR MATERTALS DEPARTENT

FEEVISION A
FEABIBILITY REPORT DEM~&

FABRICATION OF 164 ENRICHED (10%)

FUEL PINS FOR THE 3RE TEST PROGRAM
(Ea Fa Fa Be Ra)

¥rltten by:

Forton Woiss
Cricleality Offileerp

Mareh 2, 1959
Revised September 4, 1959

Approved by:

G. He Barney
Plant Manager



v

N:J. &

M,

Richard Rabeick

We Os Arnold

Go H. Barnsy

. A Cavham

Horton Weiss

« DISTRIBUTION -

Licensing Branch, Washingtm, Do C.

0

Chicage Operations Offic

)

Kew York Opervaticong Offics

3

Power Reactor Tevelopmend Corporation
Power Reaclbor uexc*cyﬂa ol Corpomabion
Buclesr Mebals, Inc.
fuglesr Metals, Inc,

Engelhard Indusis
Ds B Makepsace D

Engelhard Indusiries, Inc.
D, . Hekepeazee Division



Work tc be Porformeod:

DEM In conjunction with Nueclear Meotals, Inc. intends to fabricate
and ship 164 protobype enriched Tuel pins for the Sodium Reasztor Ex-
perimens test program %o Atomics Inbdernmational Ine., Canoga Park,
Calif'ernia. These pins wilil be of the same type as those mentioﬁad in
our feasibility report DEM-5 previcusly submitted except that the U~235
enrichment will be 104 inetead of 25%.  Dimensions and elloy compositior
will be the same.

Material to be Supplied:

Uraniuvm £0 boe used for fabz*mation‘will be supplied by Mallinekrods
Chemical Cov., Bt. Louls, ilc., in the form of biscults 43" in dia, x 3V
= 3/4" thick. Each blacult will weigh approx. 2,5 Kg. We estimate
that a ‘i;a‘!:ai of 55 Kg. 10% enriched uramlum (5.5 KEge. U«235) will be re=
guired for the project.

Mellinckrodd will ship in :‘5_(}“ clrcular aluminum birdcages, 2 maz L
of 4 blsculss (1 Kgo Z;"faaiss) to 8 cepae. | Depending on the actusl nunber
of bi‘:_muitﬁ t.o be packed in a cags, we should receive from § Lo 7 bird-
cages of enriched mt&rﬁ.glf 1t 1s antlcipaded that three shipmentg
will be made by mnmc@odﬁ comensing on Mareh 20,

Receiving and Storage:

Birdeages containing ga_zmiahacl wmaterial will be roceived at the DEY
plant in Flainvills, Mass. After removal from the truck, they will bs
tranepcmﬁaél Lo our enriched vauli storsge area, Our vauly 1s constructe
of 127 thick reinforced concrebe and is 7' 11" wide x i3t O" lomg x
7t 127 high with a logsler combination safe door. Ths uranium will be

stored in the original birdeages wntil ready for wsliing. Birdeagss

o 1



are of such design that they may be staeksdland still waintain & safe
configuration to insure against the achievemwsnt of accidental criticale
1%y,

Each birdeage will be unbolted and the biseunits romoved and we ighad
to verilfy the sccuracy of the shipper's weighits. The weighoed biscuits
wlll be replaced in the birdcaé@ and sedlsd before the nexb one is
opened, Storage and welighing will be under the supervision of the
eritleality officer or his represemtative, No one will be allawed in
the storage ares unless accompanied by one or the obhep,

Fabrication Proceduresn:

The fabricatlon of the 164 enrilched pins ls similer to that of the
core assembly pins as disscussed in our previcusly submitted feasibility

roport DEM-B. The feollowing is an outline of the procedures to be

- followed:

A. Chorge Preparation and Maling of UsMo Incob:

Enriched uranium biseults will be issusd fov m@lting‘by the
criticallity officer, I% 1s anticipated st thls tims that only one
ingot will be melted, The ingobt will be 4" in dis. x approx. 18"
long. 7Total charge o he melted wilill be as follows:

W6, Urenium (104 enr.) = 8¢ Kg. (5.4 Kg. U=2585)
Wte Moly. = 8 Keg.
Total = 30 Kga
Uranium will be moved to the melbing ewrea vnder the supervision

of the eriticality offiser in loks of 10 biscults (2.5 Kg. U-235) onm

&':!3(,3‘



& rolling ceri and cherged into the erueible. The moly. in the
form of " dla. rods, 3/8" long will be charged into the crucible
at the same timn,

The melting crucible will be 2" thick graphite, 8" in dia. end
123" nigh, Tho mold will bs 1" thick graphite, 4" in dia, and 16"
bigh. Melting will be dme in a hooded Kirmey vacuum induetlon fup-
nace. The rubber hoees wh ich control the flow of waier through the
cooling colls of the furnsce will e uncoupled before charging to
prevanﬁ»accidemtal flogding of the crucibles, After charging has bee
eompletﬂds they will be ra»fasteaed, |

Whean the eh&ﬂge hasg bs@n melted, 1% will be bottom poured into
the mold and al lowed ¢o cool for a minimm of two houxs,

B, Removal of Incot fvom Mold and Crucible from Furnace:

: Afver the Ingot has coalad for e sufficlent length of time, the
mﬁld eontaln@* will b@ é}opp@d an d the mold removed from the furnace,
The mold will be uappad with a tarsd cover mnd weighed., It will
then be sent ton nood for removal of the ingot from the mold. Afier
the ingobt has beaﬁ removed, it will be vacuumed tc remove loose
oxids an@ wiped wz*h ] aamp alothﬁ The ingot will then be ssesl
stampad fcb identificatﬁnn anﬁ placed in a bipdcage contaliner of ths
type shown in our drawing numbsr 1055w2 praviouvsly submitted.

Tha cvuclnla will be memovad from the furnace, covered, and
weighed o determine thﬁ‘weighh af oxzde and shull., A1l peraonnel
war&img ingide the furnace will ba required o wear respirators.
A“ter waighinga the crueibls 7ill he moved to a hood where ihe skull
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will be wmechanically removed and pluced in a tared, covered 5 gal,
stesl buckel.

Both mold and crucible will be wiped tho?oughly with demp
c1oﬁha belore belng removed from the hood,

C. Pickling Enricha& U=Mo Ingeots

The ingo% in the birdeage will be moved %o the enrlched piekling
ereg under the direciion of the eritlcality rspresentative., Tt will
ba pickl@d in hydrochlorie zcid and scrubbed with a steel brush
while in the tank to remove oxide. After pickling and serubbing,
the Ingot will be rinsed in waber, and dried with clesn rag8. The
ingot wlll then bo rewelghed and sent to the samning area in the
birdeage. Plckle solutions will be retained in polyethylene screw

cap containers for eventusl disposition.

D. Camming. Welding, and Evacuation of Inasob:

The Ingob will be removed I'rom the birdeage aﬁd inserted Into a
¢l aned copper zan on a roller tabls . Extrusion componsnss {noso
plug, cub-off slug, en&’aapﬂ, evecuation tube} will be inssrted inde
the can and heli-are welded. ‘The ecamed billet will be evacusted
to ome micron and leak tested., If no lsaks ave apparent, ths evac~
vation tube will be sealed; and the canned billes placed 1n the |
birdeage for shipment %o NMI.

E. Shipment of Canned Billet o NMI fop Primary Extrusion:

The birdeags will be ssaled and inspscted by the criticallty
off lcer before being rele azed for shipment, Transporiabion will bs
vis DEM Sruek. The loasding and secwring of the birdeage in the truel
will be direcited by the eriticelity officer before shipment way be
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made, The driver will bs briefed on posslhle hazards before being
allowed to proceed with the shipment.,

F» Recelpt of Copper clad Secondary RBillet from NMIp

The copprer clad extruded billet {1.525" Qia, x ‘approx. 9 £,
long( will bs received from NMI in an anglea iron exclusion frams,
A drawing of the exclusion frame $0 bo used (#1033-3 and 4) has hes
previously submitted., Tt will bs moved ﬁo’ths in-precess storage
area untll such time as 1% my be requlrsd for production, When
need&dﬂ the billet will be relsased Tor production by the eritical-
1ty representative, |

G. Hemoval of Steel Cladding from Extruded Secondary Billeys s

e red will be tramyorted o & hood which has been set aside
for the purpe&a of vemsvimg the stesl cladding fvrom the extrudegd
rod, The rod.will ba clamped in & vise and the cladding mechanie
cally stripped with a hammey and chisel. When conpletely stripped
ef cladding, tho wod will be weighed and then trangported to the
plekling area,

The rod will he plekl sd in a 1: B nitric acid solution to comm
plete the remowal of all eladding material, Whan removal is com-
pPlete, the rod will be placed In a rinse tanmk and riunsed thoroughly
with cold tap water, After rineing, the rod will be removed and
drisd. It will then be wolghed and semt to the hacksaw when sughop-

ized by the eriticslity officer.



Plckle solutions willl be sampled and transferred to polysih~
ylene contalners whenever 50 greams U235 iz in solution as caleu-
lated from before and alter welghings., Polyethﬁlene containars wil
bs stored in the enriched scrap area unktil anzlytical results have
besn recalved. The contalners mmy then be combined in s 30 or 55
gal. polysthylens lined drum as long as the total U-235 content
- per drum is lesa than 100 grams,

H. Sawing Extruded Secondary Billet:

The pickled billei will pe moved to the machanieal hacksaw
where 1t will be sawed into pieces épprox, 4" long, Approx. 25
slugs will be cut from ons billet. Fach situg will be wiped clzan
with TCE, stsel siamped for 1dentification, and placed in a tobe
tray capable of holding 15 slugs (3.0 Kg. U-235}, Two such tote
traeys will be prequired per billet.

few chipa will be stored In one gal, covered steel pails, a mx,
of 3,9 Kgo alloy (350 gm. U-235) per conteainer. Wo anticipéta gen-
erating only SpproX. 1.5 Kg@ alloy {.138 Kg., U-238) in the fovm of
saw chipg and thus will é@qmi@@ only one pail to hold the tohel
amounts of smaw chips gemerated, The pail aoﬁt&ining saw chips will
be sealed and sent to the enriched serap storage areaz at 12% cdgo=-

edgs distance from o miler conbtainers,



