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' WOrk to- be Performed:

DEM 1n con;}unction with Nuclear Metals, Inc, intends to fabricate
and ship.16h prototype epriched‘fuet_l pins for the Sodium Reactor mPer:Lment o
teet ’prog:'-'aixi to Atomioe"lnternational Ioc., Canoge Park, C'ali.fornia : 'Theee
pins will be of the same type as those mentioned in our f‘ea.sibiliw report
DEM=5 pre'vioualy sn'bmitted except that the U—235 enricmnt will be 10%
instead of 25%. _ Dimensione and alloy conposition will be 'l'.he same,
Material to be | lied | N
~ Uranium to be used for fabrication will be. supplied by Mellinckrodt -
bhemical Coep St Lquis_--,,x_qo._, in the_:om of biacnits_l;;—" in dis. x 3* - . 3/u"
‘thick, Each biscuit wiil ee:lgh appr-’ox.v 2.5 Kg. We estimate that a botal of
55 Kg. 10% enriched uranium (5.5 Kgo Ue235) will 'be reqnired for the projecto j
Mellinckrodt will ehip in 307 circular alumixmm birdcegee, a maximum
of L biscuits (1 Kg. U-235) to s cage. Depending on the actual mmber of
biscuits to be packed in a cage, we should receive from 5 to 7 birdcages
of enriched material It is anticipated that three ehipmente will be made
L Mallinckrodt: comncing on March 20,
Receiving and Storeg_t |

Birdoages containing enriched material will be received at the Dm
plant in Plainville,v Mass, After removal fr.om the truck, they will be
‘transported to our enriched Wt atorage m, Onr-‘#ault is constructed
of 12" thick reinforced concrete and is 7'11" wide x 13“0" long x 7“11" high

- with a Moeler combination safe door. The uraninm wﬂl be stored in the

- original birdesges until reaxv for melting., ‘Birdcages are of such deaigx
that they may be stacked and still maintain a safe configuration to insure
ainst the achievement of accidental criticaliwo
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. -'E,ach birdcage will be unbslted end the biscuits removed and weighed
to verify the accuracy of the shipper's weights, The weighed biscuits
 will be replaced in the birdcage and sealed before the next one is openeds
Storage and weighing will be under the superviéiéﬁ' of the eriticality
officer or his representative. No one will be allowed in the storage
area unless accanpanied by one or the other. '
Fabrication Procedures: |

The fabrication of the 16h ﬁn'iched pins ia similar to that of the
core aasembly pins as discussed in our previmwly submitted feasibﬂity
~report Dm-S. 'l‘he following 13 an outline of the procedures to be
followed: -;

Ac Charge Preparation and Melting of UsMo Ingots

| Enriched uraniun biscuits will be issued for melting by the
criticality officer. It is anticipat.ed at this time that only,ono
ingot will be.xﬁgl‘b#@i The ingot w11 be L in dda, x approu:. 16" long.
Total charge to be melted will be as follow_é: |

Wt, Uranium (105 enr.) = 54 Kgo (5.4 Kg., u-235)

Wtoﬂolyo_ = 6Ege

Total | = 60 Kgo

Urantum will be moved to the melting avea under the ‘supervision
of the criticality officer in lots of 10 biséuit‘s (2.5 Eg.o u.zjs) _'on |

o a roiling caft‘ and charged into the cruciblé; The mo]y. 1n the form .

of 1/2" dia, rods, 3/8" long will be cha.rged into the crucible at the
same time,

The melting crucible will be 1/2% thick graphita, 8" in. dis. and
12 1/2% high. The mold will be 1" thick graphite, L® in dia, and 167
high. Helting will be done in e hooded Kinney!‘.acunm induction furnace.



' The rubber hoses which control the flow of wate:r through t.he cool:l.ng
" coile of the furnace uill be uncoupled betore eharging to prevent
‘ a.ccidental f.looding of the cmcibleo After charging he.e been completed, L -
they vl be: re-feetemed | |
Whenthe cha.rgeha.e beenmlted, itwillbebottompouredinto
'ﬂw mold end allowed to cool for a minimmim of two houra.
Remvalof I__n_got from Yold andec:lble fromFurneoe: .
After 'l'.he 4ngot has cooled for a eufﬁcient 1engt.h of time, the mold

'conta.iner will be dropped and t-he mold removed from t.he ﬁ:maceg , '.l'he
moldwﬂlbe cappedwithetaredcoverandweighed. Itwillthenbe =
sent to a hood ror removal of the ingot from the mldg Arter the ingot

has beenremoved, 1t will be vacuimed to remove loose cacide andﬂ._’r
| with a damp elot,ha .‘I'he 1ngot will. t.hen be steel. etamped for 1dentiﬁcetion
and placed 4n a birdcage container of the type ehovn in our drawing

»mmber 1033-2 previoue‘.ly snhmittedo

The crucible: w:l.ll be removed from the. fnrnece, covered, and

- to determine theweight ofoudde andelm]l Allpereom:elworking :I.neide
the fnmace will be reqnired towear reepiratore.. After weighing, t |
' 'cmcibleuinbemovedtoahoodmeretbeeknllmlbemeohanicelly

“removed and placed in a tand, 'covered 5 ga.l. eteel bucketo | o
| Both mld and crnci'ble will be wiped thorough]y with demp clothe
before b6l

Co Picmngsnriched U-}o Ing_: I o
Theingotinthebirdcagevﬂlbemovedtotheenriohedpicklﬂngarea

'nndel' ‘the d;;ection of the cr;l_.tioality representatiye, ’ Itﬁllbepicued o

in hydrochloric acid and scrubbed with a steel brush while in the tenk




%o Temove axide, After pickling and scrubibing, the ingot wiil be

rinsed in water, and Ch"ied with cleén rags. ' The i-xigot will thén be

» meighed and sent to the ‘vacuum annealing area in the birdcage. S
Pickle solutions ﬂill be retained in polyethylene ‘screw. cap ‘containers

for eventual disposition. .

Do YVacuum Axmealiggz

The ingotuﬂlberemvedmthebirdcagemdplacedinaﬁrbure
to be vecuum annea.led. The anneal:lng furnace %11l be a- Westi.nghouee
vertical pit type’ with a 14" dia. -*hot sone, 10 £, long.

The ﬁxture to be used will be of 1/2" thick graphite comtrnction
with inconsl wirea to hold the ingot Liruly 1n position. Thia will be -
the same f:lxtumaathatwhich :Ls tobeusedinthefahricationofthe
PRDC core assemblieso A drmd.ng o.f. thisfixture has been sn'tmit'bed
with our feasibility report, nm-s |

The ingot will be annealed et 1025° C for 2l hours and cooled almrly
t0200°0 Theretortandﬁm-ewiutuenbemmdfmmthefumace

and the ingot replacedinthsbirdcageo Thebirdcagq_willbe;quto ’
the cenning a.rea.. . |

E. Canning, Weldingl and Evacuation of Ingg_s :
Themgotwiuberemovedfromthebirdcageandinaertedinto a

cleaned copper can on‘a roller. table. “Extrusion components (nose plug,
cut-off slug, end caps, evacustion tubs) will be inserted into the can
and. heli-grc welded; The canned billet w:lll be mcuatad to ono micron
and leak tested, If no leaks are apparenmt, the evacuation tube will be
sealed, and the canned billet placed in the birdcage for shipment to NMI.
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" Fo Shirment of Canned Billet to mn: for Prinmy Em-nsiom -

Thc birdcage wﬂ.l be gealed and inspected by the criticality officer |
before being released for ehipmcnt Traneportation will be via DEM tmck.

.Theloadingandeecurmgofthebirdcageinthetmckwillbedirccud -

| A by the critica:!.ity ofﬁcer bcfore shipment may be made. The driver:
: __will be briefed on possible hazards beforc being allowed t.o proceed -
"with the shipment. :

e, Receipt of Copper Clad Secondary Billet from mu: | |
 The copper clad extruded billet (1.525" da, x approx. 9 fto 1ong) will
ne received fromNMI in an angle iron excluaion framec A drawing of the .- |
exclusion frame ‘to be used (#1033-3 and k) has been previously euhnitwdo
It will be moved to ‘the in-process. storage area until euch time as it may
"be required for production. When needed, the billet will bc released for
produetion by the critic&'!.ity repreaentativc. |
E Removal of C@per from Extruded Seeondgy Billets

‘ The copper clad axtrusion will be placed in a pickle tank containing

a nitric acid eolntion to remove copper. Pickling tim_wi.'ll be approxo
'__2 hon:_'s, _ After the -copper.hae been remmred, the bill_efc _uill,:b_c removed |
from the tank and rinsed in cold water mgr which 1t wiil be wiped dry.
_;1’he billet will then be weighed and replaced in the birdcege Pickling
solutione will be transferred to 13 gal. polyethylcne containers and stored
in wire racks at 18" eentere in the’ enriched ecrap area.

Sawing Mrudcd Secondaﬂ[ Billet:

The pickled billet will be moved to the mechanica.l ‘hacksaw where it
‘will be sawed into pleces approx, h" long.s Approx. 25 elug_e will be cut
“7 from ohe billet, Each slug will be wiped clesn with TCE, steel stamped
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for identification, and placed in a birdcage capable of holding 15 slugs
(3.0 Kg. U=235). Two such birdcages will be reciuired per billeto

Saw chips uill be stored in one gal; covered steel pé:u.s, :a MEX o
of 3.9 Kg. allogy (350 gm. U~235) per container. We anticipate generating
only approx. 1.5 Kg. allay (.135 Kg. U-235) in the form of saw chips and
thus will require only one pail to hqld the total amount pf saw chips
-genefated. The pail containing saw chips will be sealed and sent to the
enriched scrap storage area at 12" edge-edge distance from s:!.inilar '
containers, | | |

Yachining Sluge:

Slngs will be mchined on & lathe to hol63" in length and 1.hh3"
diameter. Slugendswillbeahmdtoaconvexnttherearendanda .
| concave at the front end, A water soluble wax will be used as the
cutting lubricant on a hooded lathe, |

. Turnings will be placed in one gal, covered steel pails, a max. of
3.9 Kgo alloy (350 gm. U-235) per pail., Pails will be sent to the enriched
scrap storage area to be stored on 15" centers when filled to max, allowable
 capacity. |
" Vhen machined, the slugs will be replaced in the birdcage and eent to
the cleaning area under the direction of the criticaliw representative.
K. Cleaned Machined Sl\gg_: ' ‘
 The slugs will be ultre-sonically cleaned in batches of 5 slugs

(900 gm. T-235) each. After cleaning, the slugs will be weighed én &
metrogran balah@e.to 0.1 gram and ;-eplaced in the bi:dcggq; The birdcage
willtheanmvedtofhe canningareaunderthedirectionotth'e'
criticality representative, |
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Lo Camning, v.W.el‘ and Evacuation of Sl

Each slug will be canned according to the following procednre: A
- Copper-m.ckel ezt.rueion components eill be placed on eit.her end of

" the slug and a zirconium sleeve fit*bed over the assembly. A steel can
~ containing an end cap will then be placed over the entire aesembly and |

heli-arc welded in a fixture. The canned billet will then be checked

o jfor 1eakage on a he]ium mass spectrometer lea.k tester.

_ When the billet is free of leakage, it will be attached to a vacuum

. _Apump by means of an evacuation tube and evacuated for 30 = IS minutes.,
| Near the end of the period, the billet. and evacuation tube will be heated

to 800° F with a torch, :The evacuation tube will then be welded shut
to seal off the billet. The sealed billets will be placed in the

 birdcage for shipment to NMI. A maximm of 15 canned billets (3 0 Kg.
0-235) will be placed in one birdcage. |
5 IM Shipment of Camed Slugs to NMIs.

The birdcages containing the canned slugs will be bolted securely

'.and inspected by the criticality officer before shipment may be ma.de

Slugs will be packed end to end in a covered steel tray which is bolted

| to a piece of channel iron. A draving of the container (#1033-3 and k)

has been previously submitted with our feasibility report IEN-S, The
conta.iners will be fastemd in the truck securely to p:revent accidantal _

movemt in transit., |

K; Rcceipt of Coextruded Roda from NMIs

| Coextruded rods o310" in dia. x approxo 9 fto long will be reccived

‘from NMI in the sama‘birdcage in which the slugs were tra.naporbed_.
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" Each birdcage will thus contain a ma:d.nmm of 15 rods (3.0 Kg. 0-2;5). S

) Therodswillbelaidinthesteeltrayintwoparallellmrsofﬂ

and, 7 rOdB Wﬂnly" : : ; ST
Upon receipt ot DEM, the birdcages W be moved to the m-procass

st,orage area nntil ready for proceasi.ng ' They w:IJ:I then be 13 one
' container at & time by the criticality repreaentative. - N
Picmm Shearigg of Coextruded Rodss.

'I’he birdcage containing the coextmded rods will be eent to the
"enriched pickling area, A meximm of5 rods (1.0 Kgo. 0-235) at a time -
Wil be removed and pickled in mitric acid for 30 mimtes. At the end f,__« -
of this time, the rods will be removed from'the acid, spray rinsed
vith water and wiped dry. = | |

Pickled rods w:i.ll then be moved to the alligat.or shear to hava the
endscropped Oroppingawillbephcedincovaredateelpaﬂs, amxo of
3.9 Kg. per pail, Pails will be storedintheenriched acrapareaon‘
18" centers. The -cropped rods will be returned to the pickling area.
A second pickling will be performed on the cropped rods to assure-
that &11 traces of steel have been remved Rubber "policemen" will |
be placed over the ends of the rods which will thenbe Placed in .
)vdrochloric acidbathvhichismaintained atatemperatureormsc'-
15° P, A max:umm of 5 rods (1.0 Kgo U-235) will be pickled at sy
one time, After pickling, the rods will be removed, rinaed in-oold ,
‘tap water, and wiped dry, The rods will then be replaced in the
_ birdcage and moved to the swaging area.
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P, S_w_n_gg. ',ﬁfc'u 1-._15" s and Pointing Pickledkodss |
) Eachrodﬂillberemvedfromthebirdcageandewagedone'

fmzr-die swaging machim to 158" dia. At 1'.his point, the rode
_willbe approx. 26 fto longo When allthe rode havebeen evaged

| tofinishdia., theyuﬂlbemovedonaronmg tableto‘bheparting
machine. Each rod wa_u be inserted into the dies and cut to 30,57
'_lengths As thepinblanksarecut, theywillbepla.cedintrm

1 capable of holding 10 pins each (draﬂ:i.ng #1033-5) in the order of

| cutting 'I'he matal cabinet uhich ‘holds ‘the trm has a: capecity

| of 150 pins (2.0 xg¢ 0-235). '

Scrap ends will be placed :!.n ‘covered’ eteel peils, nex, 3.9 Kgo _
(350 gm, U-235) per pail Pails when full Wil be aent %o 'l:he enriched
“ storage area to be etored on 15" centere. . '

| Ea.chpinblank wﬂlbemeasuredtol/éh" andﬂxenwighedto
0.1 gm. Weights a.nd measurements wﬂl be recorded by pin mmbers,
Ihepineinthecabinetwinfbenberemmedtothomgingma
uherebothende ofeachpinwillbepointedtoaBO"mls Pins
willbereplecedintheproperh‘ayafterpointing Po:lnmdends

of pins will be inspacted to assure that epecificationa have been

A mt. When all-pins have been pointed, the metal-cebinet will be

| .morv'ed o the cleaning area under the direction of the criticality o
representative.

Q. Cleaniqg Pins' a.fter Pointd.gg_

. of 25 pins (335 gm. v-235)° Hhen eech lot of pina has been cleaned,
it will be pl_aced in a g_raphite annealing_ Aﬁxture_capeble‘of holding
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165 pans (2,21 Kg, U-235). This fixture has'begn previcusly described
in our feasibility report DEMeS in NMI drewing 3502, When all the
p:l.nshavebeencleanedandplacedintheﬁxmro, itw:ulbemoved

to the vacuum annealing area’ under the direction of the criticaliw
representative, .

: R. VacmmAnneal:ng of Pins:
Theﬁxtureeontadm.ngthepinswillbeplacedinthemmm

anneaungﬁumesmichwmmheatedto 800° ¢, 'rnemmem.l |
be held st tempersture for ome hour and them cooled to 375° € in less
than | hours. The furnace will then be cooled from 375° C to room
temperature. Vhen room temperature has been reached, the retort and
fixture will be removed from the furnace, The pins will be removed
from the fixture and placed in trays in the originsl metsl cabinet.
Themtalcabinatmlthenbemvedtothetesting areé.

o Dye Penetrant Inspection of Pinsz

Pins winl be :lnspect.ed .f.or surface defeets with a dye pemtrant

'bsstinmx. lots of 25 (335 gmo 0-235). Rejectaed pinavﬂlbecntto
6" - inlengthandplacodinom gal. coveredsteelpaila (mxo
350 gm. U=235 each- pail). Acceptable pins will be vapor degreaaed and
replaoedintheoriginaltrayofthamtalcabinet. Whmanpinshave'
beentestedandclemd,thecabinetwinbemovedtotheswagingamo
mEud(:apsonto Pins: | , ' _
' Zmonimendcapawﬂlbeangedontothsendsofomhpin. The
'pinsw:uthenbereplacedmthepropertrq A.t‘terallpinahavebeen-

swaged, the metal cabinet will be moved by the criticality reg;‘esentative
- to the inspection ares,
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‘ U, Inspection of Finiahed Pimc

P.'ms unl be mapeoud in lots of 10 (Bh e 0-235) ror

,st.ra.ightnem, diametsr and aurface. No more than tm pins will

beallmdonaxwoneinspectionbench. Aceeptablepimwillbe

‘wrapped and heat sealed :ln polyetlwlane ‘and replaced 1n the metal

cabineto Rejected pina will be cnt to 6 ?" lengths and placed

in steel cmred paila, a max. of 3.5 Kg. (350 i u-235) per pail,.
vPaﬂswinbestoredinthamichedecrap areaon]&" centers.

Vo Pacld:;&and Shjment of Finished Pins:

Thelﬁhpimwinbeaeparatedmtohloteothlpinseanho

-Eachlotwi]lbeplacedinall/h" I. D.hardmbbertnhewhich

hasbeansplitinhalf Thetwohalmofthetubeuillbebanded
together with tape ‘and mbber plugs inserted into -_each end, '.l'ho

four hard rubber tubes will be banded together -and inserted into & -

ateel pipe which will be capped at both eMa The'pipé‘ will be
31/2"I.D.uitha3/16"wm Thepipeiasuspendedinamldedamld
iron framork cmredwithaxpandodmtala Adraw;ng.orthe_shipping

container (#1038) is enclondo

-Shipment will be mads via Ra.ﬂ:ray Exprese, l?roteetive Signamo
Servics, Armed Surveillaace tor |
Jemes M. Young .
Atomics International Division
| 8900 Desoto Avemme |
‘Canoga Park, California



