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PRDC FEASTBILITY REPORT  DEM=E

# Sectlon I - "Receipt snd Storage of Rew Material"

Work to be Performed.

DEM in conjunction with Nuclear Metels, Incorporated,

intends to fabricate, test, inspect, and deliver 100 core

subasssmblies to the Power Reactor Dsvelopment Cdrporation,‘

Detroit, Michigen. These are to-be used in the HEnrico Fermi
Fast Breeder Power Reactorq

Each core subassembly will consist of a core section
composed of pin-type fuel elements and an axial blanket secﬁion
on either end of the core cbntaining depleted uranlum - moly
elements. Core sections will contain 144 = 30 1/2" lohg pins

each. These fuel pins will be fabricated from a 10% Mo, 90% U

v(25;6% enrp) alloy and clad with ,004" of zirconium, Each pin

will have a zirconium end cap on elither end.
In addition to the core subassemblies, DEM proposes %o
fabricate 300 outer radial blanket subassemblles., These will

be fabricated from a 2,75% Mo, 9%7,25% depleted uranium alloy which

- will be sodium bonded to stainless steel tubing.

Drawings of the fuel pins and core and blankei subassemblles
are attached to facilitate a better understanding. %

The schedule of shipments to PRDC will be as follows:

Core Subsssemblies Blanket Subassemblies  Date
e 12 e/1/59
5 15 7/1/59
6 18 - 8/1/59



Core SubAssemblies Blanket SubAsssmblies Date

7 | - 21 9/1/59
g 24 10/1/59
8 24 11/1/59
8 24 | 12/1/59-
8 g 1/1/60
8 24 2/1/60
8 2¢ | 5/1/69
g 24 /1760
8 24 5/1/60
7 21 ~8/1/60
7 21 7/1/60

#%  EXN=1723 ~ APDA Radial Blanket Assembly,

2,

- 6XN=1716 -~ Core Sub Assembly

5XN=1722 = Fuel Pin Detail

Material to be Supplied,

PRDC will supply 4,835 pounds of 25.6 enriched uranium.
in %he form of pickled derbies approximately 5" in diemeter
and weighing approximately 11 pounds (& Kgo).eacha The
material ﬁill te shipped from Davison Chemical Company ., Erwin,

Tennessee, in birdeages containing 55 lbs, esch of uranium

(6.4 Kgo U=235), A maximum of 380 lbs. (45,4 Kg. U=2535) will
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be sent in any one shipment according to the following schedule-

‘Date Pounds Uranium Kg, U=235 (25.6% enr. )
3/1/59 240 B - 28,0
&/1/59 240 28, 0

. 5/1/59 245 . 28.6
6/1/59 340 A 39,6

7f1f59 590 . 454

8/1/59 390 | 45,4

- 9/1/59 390 : ) 45,4
10/1/59 385 o . 44.8
11/1/59 . ses ' 44,8
12/1/59 -1 44,8
1/1/60 - 385 . 44,8
2/1/60 385 | | 44,8
5/1/60 | 540 | . 39,6

4/1/60 335 39,0

We estimﬂte that the maximam amouns of U=-235 cn hand at .-

any one time at DEM will be'approximately 170 Kg.

In aadltwon to the enriched material we will receive_
58,540 1lbs, depleted uranium from Davison Chemicel Company,
in the form of 12" dia. derbles cut into 3 slices each. This
depleted msaterlal will be shipped at a maximum rate pfilssOOO

i1bs, per month and will be used for blanket material,

Receiving and Storage,

Birdcages,containing enriched uranium derbies will be
received at DEM plant, Plainville, Mass, A maximam of 7

birdcages will be received at any one time, Each birdcage



will contain 5 derbies wéighing 5 Kgo each, The maximum
amount of U=235 per birdcage will be 6.4 Kg. _Tha total
amount of U=235 for 7 birdcages will be approximately 45 Kg.

Blrdcages will be stored in our enriched vault until
ready for production.  This vault is constructed of 12“
thick concrete and is 7! 11" wide x 15' O" long x 7t 11"
high with a Mosler combination safe doore

The .birdcages will be unbolted one at a time, under the
direction of the Criticality Officer, and the derbies weighed
to.verify the accuracy of the shipperts weights. The five
derbies will be replaced in the original birdeege if they
are %o be melted wiﬁhiﬁ'a month after reéeipt. This is
vnécessary due to the fact that birdcages must be returned
to Davison Chenmicel Compény one‘month after delivery.

Those derbies which are to remain‘in storage for a period
longer than cme month will be placed in metal cubicles in the
vault, We anticipate building 10 such cubicles, each capablé.
of holding 5 derbies (6,4 Kg. total contained U=-236). If |
more 5pacevis necessary, we can add édditional cublicles to
hold in excess of 300 Kg. U=235 in a safe configuration at

»this enﬁidhment level. v

CubiclesAwill bse of all welded consﬁruétion using 1/8”‘
steel plate as material, They will be 6 1/2" x 6 1/2" x
g" deep wifh & hinged door containing a rubber gasket and a
latch. The cubicles will be lagged to the concrete wall with
two steel bolté each, There will be-avz foot spacing in all
directions between cubicles, | |

Additional cubicles may be added as required by extending
the wallisections'upwhrd and by building additional center
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sections in angie iron framework maintainiﬁg the seme spacing'
requirements. 'A drawing {(#1033=1)of 10 such wall cubicles is
enclossd for referencao - | _

In sddition to vault storame for enriched de%bies, we intend
to store enriched scrap (chips, cropped ends, etc.) in the locked
‘éaged sres surrounding the vaul“c° Containers to be used will be
covered steel 1 gal. and & ga o containersD They will be stored.
in vertical end horlzontal arrays on unistrut secﬁions with
bucket clampé to'f&stan the cbntainers in position thus assuring
the maintenancé,of spacing requirements, The individual containers
and typeé of écrap Will_bé discussed in the bbdy of the report
-~ under fabrication procedurs. | | ‘ |

'~ Another concrete vault 8 ft. wide x 12'3" long x 8.1‘t0 high
on'the'opposite.side of the mfg, area will bs used for storage
of finished pins prior to assembly., In addition, it will be
used to stors anélytical and-metallographic'sahpleso

Other enriched matérial which may be processed concurrently
with the PRDC materiel will be stored in this veult also, We
estimate that this Wlll amount to approximately 15 Kg. U«235
in the form of & PG% UnAl alloy to be used for making cubular
- fuel elements for the Argonne CP=5 reactoroA A copy of our
féasibility report DEM-4 will serve to describe this fabrication
and s%oragé procedure,

In-process PRDC material will be stored in & locked cage
-of dimensions 19 1/2 ft. 1ong.x:15 ft. wide adjoining the
aforementioned vault, A third cage surrounds the vault and
“at thﬂstime is being held in reserve for such storage as may

be necessaryo
2B A



Fabricatibn Procedures

The enriched fuel pins will be fabricated from a 90%'
Uranium (25.6% enriched) «vloﬁ'Molyo elloy which will be
cosxtruded with Zirconium tﬁbing to prévide-the clad laysr,
A complste flow char%‘of thé-fébrication procedures is atvtached
for reference. |

A11 materlal movement will be cleared through the Criticality
Officer or his reppesentative at 2ll timzs. Vo enriched materiel
ﬁill‘be moved without specific apprcval being granted0 In
additvion, maﬁerial_movemenﬁ must be accompanicd by the Critiecality
Officer or his representative., IEnriched derby and scrap storage
areas will be under the direct supervision of Criﬁicality
rapresentativésw No one will be permitﬁed in the 1ocked stdrage
‘apeas unless acccmpanied by the Criticality Officer or his
designate; |

The project engineers WGrking on the different phages oi”
manufécturing will be responsible for carrying out the provisions
of this faasibility rsporv with the essistance of criticality,
health~saféty, and accountabllity representatives,

Fabrication will proceed through the foliowing stages:

A, Charge Preparation and Helting of U-Mo Ingot.

The uranium to be used fcrvmelting will be removed
from the birdecage or vault cubicle and iséﬁed to
production by the critlcallty representative in a tared,
covered, 5 gallon'steel bucket in the vault. The bucket
willl be moved to the furnace areg on & dolly. . Ons half

- of the charge will be issued at a time. A meliing
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charge will consist of 10 derbies weighing 5 Kgo_eaéh
and 2 Kg. of smaller pieces which have previously been
prepared in the following manner:

Approx. 20 derbies will be broken into & number of

small pieces in lots of 5 derbies (6.4 Kg. U~235). Each

derby will be immersed in liquid nitrogen for a shors
period and then broken on an enclosed hydraullc press.
The small pleces generated will be collected and placed

in metal containers for storage unnll needed for melting,

'The metal containers to be used will be one gallon covered

steel pails 6 13/16" high x 6 13/16" mean inside diemeter.

A maximm of 1.6 Kg. U=235 will be placed in any coﬁtainer
at which time 1% will bé.placed in the enriched storege
area on 15" centerso |
| The moly. which is to be melted will be in the form
of rods 1/2" in dia., x approx. 3/8" high. The maximum
charge to be melted wiil be as follows:
Weight Uranium'(zsoé% enr,) - 52.0 Kg. (13.3 Kg. Uﬁ2355
Weight Moly. - 528 Kg. |
| ~ TOTAL CHARGE 57,8 Kz.
The crucible to be used for melting will be 1/2%
thick graphite, 8" in dia. and 12 1/2" high. The mold
will be 1" thick graphite, 3,95" in dia. and 16" high.

Ingots will be‘melted in a Kinney vacuum induction furnace

and bottom poured into the mold., Ws expectvto melt approxn
50 ingots, Hcses which maintein the flow of cooling water

through the coils will be uncoupled while charging the

Qe



crucible and replaced when charging‘haa been,cpmpléted, f.§ 1*”5f

- to prevent accidental flooding,
~ The prucible ﬁl.fl. be dharged with one-halg of the.
uranium on the bottom, the moly. in'the;middle,_énd the
balance of the uranium on tbp° A1l work ﬂaiéh ié done
1nside the furnace will be done while wearing respirators°
Crucibles and molds will be weighed prior to charging
| for accountability purposeso _
 When the charge has been melted, it will be bottom-
vpoured into the mold and allowed to cool for at least 2
hours. _ _ B o
‘ Whéneverfsurfiqient~scrapvhﬁs-been.genefatad'in'
the course of fgbrication, a certain amount will be
recycled into each melt along With:the“deibieso' The
maximim amounts of cleaned scfap to be used per melting
charge will be as follows: o |
1, Lathe turnings-(compagted) 196 Kgo ﬁ»zss‘
2, Primary Extrusion Croppings 0,75 Kgo U=235
. (L.8" dia.) T
3. Incomplebe Slugs (1.445" dia,) 0,70 Kg. U=235
4, Sécondary Extrusion CfOppings' 0,85.Kgo-U~235
(310" dia.) -
5. Rejected Pins (. 153“ dia.) . 0,35 Kg, U-235
These figures represent mximum quantities whiéhA
my be used and in most instances will be cut down

considerably. The scrap ©o be used for remelting will
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| be-pﬁepar§§‘in the following manner:

1. Turnings - ultraéonic cleaning, max. 350 ghle

U=-235 pef batch, =« Compacted on a hydraulic pressg

2, Cropped Ends - pickled in nitric acid, a max.
of 350 gm., U~235 per batech - pleces to be weighed-before'

and after pickling to determine amouht of U=235 in

. solution=-solution to be transferred to 13 gale.

' bolyethylene containers whenever 350 gm. U-£235

has gone into soluuiono

3 Reaected Plns - ultrasonic cleanlng - -max, 350 gmD

U~235 per batcha

Removael of Inpgot frcm Mold and Crucible from Furnacee

After the inget has cooled sufficienuly, the mold

‘container wlll be dropped and. the mold removed, A tared

cover will be placed over the top of the mold to prevent
oxide from escaplngo - The covered mold will then be

Weigned and sent to a hood for ingot v’emovala The ingot

~will be removed in the hood and vacuumed to remove loose

6xidea "It will then be steel stamped for identificatioﬁ
and placed in a tared covered bucket $0 be weighed to

o 05% accuracy° After weighlng, the ingot will be inserted
into a blrdcage container to be used for both transportation
and storage0 The birdcage will be of angle iron

construction supporting & 5" dia, pipe which is capped

-8t both ends and cut in the middle to support the ingot

in a vertical position., The two halves of the.pipe_
will be threaded in order that fhey may be sealed
after thé ingot has been inserted. The ingot will be
fixed in pcsitien such that there is a 12" spacing

between it and the oubter =dge 2llowing it to adjoin

endlan



a éimilar contéiner and still maintain a 2 rt;
separation between the two lngots. The birdcage
will be provided with cesters for ease of movement.
# A drawing of'the.container is enclosed for reference.
 The crueible will be_covefed-and'removed from
the furnace via a hoist, It will then be weighed
to determine ﬁhe.weight of'oxide and skull, Aftef
wéighing,‘it will be transported to a hobd.whe?e both
crucible'and mold will have thé dross mechanicaily'
: removeda Lafge piecés_of slrull will be placed.iﬁ
-S«galt.00vered‘steal buckets for storags, & max.:
of'ldvag, (;$5-Kg, U-235) per bﬁcksta. Scrap buckets
W1ll'bé removed to the énriché& ééréprstorage ares
wﬁere they will be stored in_arrayé‘with a 12% |
adgswedge’sepératiOn between adjacené-containefsw~
'The hood wi1ll then bs'vacuumed'to.remové'small
particles of oxlde. and. the mbld'and e¢rucible wiped
thoroughly with damp cloths before ﬁeihg-rembved from
the hood. Vacuum cleaner filters will bé_removed_and
placed in covered-meﬁai contginers‘fOr réglamation;

Co Piéklﬁng Enpiched U«llo Inﬁoto'

The ingct 'in the birdcage will be moved to the
enriched pickling area.; The?ingot will be removed
from the birdcage and placed in é.plastic tray. |

- Concentrated hydrochloric:acid will be poured over
'the'ingot Lo remove oxidéo 'W@tar*willlbe added to

dilute the acld, and the ingot scrubbed with a stesl

. f5m
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brush while in the‘ acid s_»olufiono The ingot will
then be remcved from the i:ray and dried, After
drying, the ingot will be reweighed and replaced
in the birdeage. The difference in ingot weight
before and after pickling will show the amount of
U~=23_5 which has gone intg solution. Whenever' the
amount of U«235 in solution reaches 350 grams, the
solution will be tranasferred to a 13 gal. polyethylens
container and sent to the scrap storage area to be
stored in wire racks at 18" separation from similar
c;bntainerse | |

The pickled ingot will be tranmsported to the

vecuum annealing area,

Vacuum Annealing Enriched Ingots.

A maximum of two ingots (26.6 Kg. U=235), each
in & birdecage, will be allowed in the vacuum annealing
area at any time., " The furnace to be ﬁsed for annealing
is a Westinghouse vertical -pi‘b type with a 12" "diameter
hot z.one, 10 £%. long. The fixture to be ﬁéed-for o
holding the ingots will hold two invg’o‘ts end to end in |
a verticel position, with a 24’_‘ spacing between them,

Annealing temp, will be 1025° C' for 24 hours in

a vacuum of less then 1 micron., The furnace will then

be cooled to 200° C, the retort removed, and each iﬁge:t

removed from the fixture end replaced in its birdeage.
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- One birdcage will then be moved to the. canning area
~w111 be controlled by the criticality representativeo.qi
| A drawing of the annealing fixture is enclosed for
Hreferenceo o B
_Cannin
‘the birdcage and ineewted into a clean copper can on a.f

evroller table° ‘Copper - nickel extrusion components

_togethero After welding, the canned billet will ber

- for shipment to NMIc

Tand the other to the _nwprocess storage area° Movementheff:

Weldin>

_and Evacuation of Enriched Billetso _

Each ingot (11,8 Kgo U=235) will'be removed frem
(nose plugs cut»off slug, end capa, and evacuation tube)
‘will be inaerced into the copper can and helinarc welded' fiéﬁi_

evacuated to one micron and leak tested If leake are '

found, ‘the canned billet will be returned to the welder . .~

for. reworklngo If no leaks are apparent, the evacuation"

tube will be aealed and the blllet placed in the b;rdeage;

Shmment or Canned Blllets to NMI for Prlmarv Extmsionu
" The canned billets will be shipped to NMI in o

eealed birdcages via DEM uruck° A maximum of 2

billets (25 8 Kga Uw235) Wlll be ehipped at any time

Birdcages will be faeuened in position on the truck .1[], 

to avoid accidental movement in traneit° 'Allyf"

, shlpments will be inspec%ed by the criticality

officer before being allowed %o proceed° Thevdrlvef

will be briefed on possible hazards to be.eveide&;: L



" G Rece;pt of Copper Clad Secondary Billets From NMI°w .{ ,
| The extruded copper clad rods, 1,525" dta, will ;_»
be received from NMI in maxo lots of 40 The rods “
: will be approx. 9 ft, long anﬂ.welgh approxo 51 Kgo
: (11,8 Kga U~235) each. They w;ll be shipped in
individual containerspﬂ Each container w111 be =
constructed of welded angle 1ron with a channel
”_fzxed in posihion $0 hold a rod in a covered uray
:and an outer cover whicn w111 be bolted in place |
for shlpping. - The birdcage type- construction Wlll
assure a 15“ spac;ng between adJacent containerso: ;;

#* A drawing of the container is erclosad for reference;i

Gcntalners Wlll be‘uransported vo the Lnpr00988 “v

cage for storage° When naeded for productions the ; 

material will be issuad by the criticality represenﬁatﬁve
in lots of cne rod (11,8 Kg. U=235)., _
H. Removal of Copper from Exnruded Secondary Billetso-

Each Tod WLll be sent to the hacksaw where 1t willvﬂ

:‘ba cut 1nto two sectlons, each approxo 4 1/2 fco longo o
The two pieces will then be replaced in the original-

blrdcage and sent to uhe plckling area whare they wlll R

be weighed and then pickled in a ninrlc acid solution ;
to remove ::c:)pper_:r"_> Saw chips will ba placed 1n ons galgﬁﬁ,
steel pails (mex, 035 Kgo U=235/pail) and stored in the

enriched scrap area,

‘# 10333 & 4
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v driedg Plckled rods will be we*ghed %o 05% accuracy

:and replaced in the birdcage for cranSpoﬁtation %0 nhe

‘Whéhftﬁé iémoval'bf‘copper'i§ 65ﬁpieté; thef

rods will be placed in a rinse tank and rinsed thoroughly ff

Wlth cold tap matero They will then ‘be removed and

hacksawo

Pickle scluuions will be transferred to 13 galoA

pclyethylene conuainers_whenever ssozgm@_umzss ls.tn'

golution as detewminéd.byfbéfore'and éfter'weighings;

m“The polyethylene containers wlll be stored in the

enriched scrap area in wire racks at lsﬁ separatlone

P;ckllng solutions will also be analyzed.for uranium

‘content to insure that the mex. quantity of U-235

has not bsen exceededo'

Sawing Extruded Secondary 51116080 o

Each rod Wlll be cut 1nto slugs 4, 187" long on a

mochenical hachaawc Approx. 25 sligs will be cut from the ;

two rods combined. A‘maxlmum lot :for processing will
conaist of 15 slugs (6,6 Kg. U-235). - Each lot of slugs

will be placed in ite own birdcége for transporiéﬁion

and stbrage° Ths birdcége~will be the same as the

'basic unit which was used for ‘the e xtruded rods with

the exception that it will hava an- 8 ft, instead of a
10 fto long-metal tray, After sawing has" been completed9

one birdcage wﬁll be moved to the machining area and the

~ other to the 1n~process storage areao
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| palls, a maxo of - 105 Kgo alloy [ 55 Kg° U—255) per

viﬁ 1enguh and’ 1»443" in diamsnerg Slug enda will also»

Saw - dh ps Wlll be 8uored in one - gal° steel

pallo Pa*ls w111 be stored in arrays at 12“ edgeaedge _
separation 1n the enriched scrap storage avea° ' '

Maehlnlng Slugso

The cub slugs Wlll be mﬂchined on 8 1athe to -0163“ R

: _’be shaped to a convex at the rear end and a concave at

:one gal, steel pails with small holes drilled in the

‘the fronn endo A carblde cutting uool will be used

gnd a wauer soluble wax as lubvicanuo The lathe will

"be hooded no nrevenu vapors from escaningo '

Turnlngs will not be allowed to accumulate in the

lafhe bed but w1ll be scooped up and placed in'tared

lbottom,lor drainage. A maxo,o. 1 5 Kgo chlps (o 35 Kgo
Uezss);w111'be allowed in any one pail, When this

amount has been reached, ths.pail'wiIl bafrihsed with

acetone to remove the manr ?Ort10n of the lubricant.

_The tuwnings w1ll then be;ciaa@edvuﬂtrawaonically'and%

sent to the press uo beucompac%eda_ The maximum amount
of chips to be compacted will bo 4.5 Kg, (1 0 Kg, Uuzgs)vb_}

Compacted chi ps w111 be- placed in one gal° Sueel p&ils

. and stored'ab‘lz".edgeﬂgdge’spacing in the enrichedvscrap'

area prlor to remelting,
Aftew each Jot of slugs has bean machined, they
will be replaced iIn the birdcags end moved to the |

cleaning area under the direction of the'ériticality__

representative,
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'_ Cleanihg Machined Slugs.

‘Slugs will be cleaned ultfanspnipallyo The slugs

will be,ihsert@d Into the ultrasonic tank in batches

o’f'two_'slu_gs_ (0.88 Kgo. U~235); eéc.h',o"

The cleéned slugs will be weighed on a metrogranm
balance to the nearest 0.1 gm. Aftbr:weighing, the
slugs wii; be;replaced in the birdcage and moved to

the canning area,

Cénning, Welding, and Evacuetion of Sluga.

Each slug will be eahnéd.accdr&ing to the following
pmmemwé:_ |

Copper = nickel extrusion components will be placed

on either end of the slug and & zirconium sl eve fitted

over the assembly., A steelc an with an end.cep will

then be placed over the entlre assembly and welded’

in & fixture., The canned billet is then connected

to a leak Gester and checked for leaks: If a leak

is found, the billet will be marked and re-welded,

If np leak is found, the billet will be attached %o

a vacuum pump and pumped down for 30 = 45 min,

Near the end of the period the‘biilét Wili'bevheated‘to
800° F with a torch.. The'evacuation’tube will also

be heated and then welded shut to seal off the billet.

Excess evacuation tubing will be cut off with a torceh,

‘and the sealed billet placed in a metal container for

shipment to NMI, # maximum of 15 canned billets (6.6 Kg.
U-235) will be placed in one shipping container,

=lle
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Shipment of Canned Slugs to NMIo

Shlpplng containers for canned slugs will be

_of angle iron construction and hold 15 slugs at an’
i 18" dlstance'from a 31m11ar container. The 8lugs
»wﬁll be placed in a steel tray end to end ; to fowm
 a rod approx. 7 1/2 ©%. long. The tray will be

covered and bolted in place to assure that thﬁ
slugs w1ll n0u be dlSourbad in transitc

A-draw1ng of the' tray in which the slugs are

to be 1pserted is enclosed° A maximum of 30»slugs

(13,2 Kgg Uw255) in two separate containers will be

-shlpped to NMI vla,DEM_truck§ Containers will be .

fastened in the truck to prevent accldental movement.
A1l shipmants will be inspected by the criticality
offlcer or his representative before departureo

In addltlon vo the slugs, two primary billetd in

"‘blrdcages may-be,pransporLeé at the-same.tlmeo'

JR0BB=4
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Receipt of Coextruded Reds from NMI,
Coextruded rods +310" in dia. x approx. 10 ft.
long wili be received from NMI in lots of 30

(13.2 Kg. U-~235). The rods will be packed in

shipping contéiners each containing 15 rods closely.

packed’tbgétﬁer.’ The 15 rods will be banded together

with tape and placed in a metal tray 10 ft. long. The

tray will have & cover which ig bolted in place and

have holes in the bottom for drainage. The covered

' tray will then be sei in the steel chanmel which will

ads
A

‘then be covered and bolted. The channel will also .
‘have holes faé.drainage;’vThe.entire unit will be’
‘suspended in an angle iron framework assuring a minimm
spacing of 18" between adjacent containers.

A drawing of the tray which will be used in conjunctidn

' with the basic unit is enclosed.

| Upén receipt cf” the rods at DEM; the shippiﬁg.
éontainers will be moved to the in=-process storage
areael When ready for.proceséing, & lot of islrods
 (606 Kg. U=235) will be issued‘by the criticality
.represehtative and sent ©o the pickling arssa in the

' shipping container,
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Pickling end Shearing of Coextruded Rods.

A maximm of skrods (1.1 Ké.1Ué235) will be
-ﬁeighad and. placed»ih:a pickle ﬁgnk-containing an
aqueéus-nitric acid ééiuﬁiona:'Thévrqu wiii be
pickled for 30 mihg;aﬁd'then rinsed.

‘The pickled rods will be moved to the &lligatow

‘shear where the ends w’ll be cropped. End croppings

 u111 be cut into 1 1/?“ lengths andﬂsorted into four

categories'
a.) Pieces containing U - Mo only.
. bQ)"Pieceé conﬁaining_U @fMo with 2r clad&ith
€o) 'Pieéea having some Cﬁ‘a Ni on the surfédeo
Go) ?iac@sfcontaiﬁing primaprily Cu - Hi,
Categoéies:ao}‘and b} ﬁill be placed in one ga;g
steel palls (max, o35 Kgu-U%235>each) 8nd -sent to the

scrap storage area., Category c.) will be pickled to

- remove CGu ~ N1 ané Lhon senb to tho serap storaga area

for uorage prxov to vecycle meltia A max, qyan y

'of 35 Kg., U=235 wmll %e adnered to in plckllng ?POpped

-~

enqsg' Category d ) mmrerxal wlll be nlaced in metal

coptalnafs fo“ suoragee

Cfcppeu rods Wlll undergo a sscond DlCFllng whe*a-

neceqsafv o remove wma?T pcts,cf steal which may remain

ft er the roug lckiee The ends of the rods will bs
. . p .

capaad Wl*h rubbar ”po“;cemﬁn“ to pravent the U « Mo

from 501ng into solution,  The pickle solut1on wzll be
a mixture of nitric and nydnodh1031c acids gt ?1

=14




Rods will be pickled until such time as all steel ‘is

removed (max. quantity of 1.1 Kg. U=235 in solution.
at any time) after which they will be rinsed, weighed,
and placed in the shipping container.

ALl piekle'solutions will be transferred to 13 zal,

. polyethylene containers whenever 1t 1s. determined that

350 gm. U-235 has gone into solution both from before

j ané'after”waighings‘and an actval analysis of the

g
[~]

pickle-sbluticnsqﬁ;Pelyéthyléne:ééﬁtainers will be

stored in wire racks at an 18" distance from similar

containers in the enriched scrap storage area,.

Sweging, Cutting., and Pointing Pickled Rods.

A maximum of 16 - 6 1/2 £t. rods (5.5 Kg. U-235)
will be 2llowed in the swaging area. Each rod will

be swaged to .158" dia, x‘app?0xo'26 ft, long. Swaged

rods will then be placed on a rolling table and moved

to an alligator shear. Each rod ¥ill be inserted into

e die and cut to 30 1/2" lengths. Approx., 10 of these

_pins will be cut from each rod. Test specimens 1/2" long

will be cut from each end and the middle of/gvery'other
rod fdr‘metallographio exemination,

ATier being inspected for proper length, the pina

-will be placed In trays in a mebal cabinet for internal

~trensportation and ssorage. Each cablnet will hold

180 pins. (5.25 Kg. U=235) in 15 trays of 10 pins each.

- The pins will be fastened In position to maintain identitvy.

% A drawing of the mebal cabinet is enclosed.



Qo

The three test specimens from every s ampled rod

| will also be pTaCed in the bfépar tray, Subsequenu_yg

uh?ﬁ% apec imens, each propevly identified, Wlll be
placed in a glass, screw dap_bottle and sentv tc the

guality control Bect¢on for xamina“ion in max. lots
of 100 samples (64 gm. U~235), |

Scrap ends generated will be placed in one gal,

' covered steel pails (maxo 350 gm. U=235/peil) and sent

to the enriched s crap area ?or'sterage 1n arraysu _

| When the cutt 1ng has veen compleved each iot of
pins will be moved to & two die swaging mach. within
the aréa for pdintings The ends of each pin will be

-

pointed to a 30° angle and inspected.  When all points
have been s@agedgfﬁﬁé pins will'bé'réplsced in the
cabinet and moved to the cleaning area,

Cleapihg Pointed Pins Af*er Swaging.

| 11@ swaged p;ns WilT be ﬂemo*ed from the cabinet
in lonc of 20 pins (700 g, . m?55)a This will be the
maximim uuanbity to be a110wed in the cleaning tank at
aﬁy time, The 20 plns wvll be placed in a bt@lﬁl@%s
steel rack and inserted into the ultraaonlc tank for '
cleaning, .Cleaning time will be &pﬁfox, 5 min, per
batch, Aftér cleaning, the.pins Wiii be remoéed Trom
the rack and inserted 1nto a graphite vacuum anneal;ng
fixture which my hold a max, of 165 pins (5.8 Kg. w2053°
A drawzng_of nha &nnaallng flxture isg enclosedo Uhen the

fixture has been loaded with the cleaned pins, it will

‘be moved To the vacuum'annealing area on a dolly.

-y
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'ijacuum.Annea1¢ng Flnished Plnso

The flxtufe contalnlng a max° of 165 pins will

f;be 7oaded into the rateru of nhe vacuum annealing
:furnaceo Two ‘such flxnures (11 5 Kgc U~235) separated

by a mlnlmum of 2 fto WLll be the maxxmum permlsslb

loaaing of" nhe furnaceof*”?mn tas&knz"llng hebween th@

e

_two flxtures will a°sur® thBL the spa01ng m:ll ne

‘maintained ‘in case holding wmres glve awayo

ZAfter.uhe retort has been loadedz the furnace wiil“

be pumped down to 1838 th an.l,micron‘and tben heated to

80000 Whe*e: % w111 be helﬁ at tempo fow one hour° The

:furnace w111 then be cooleq TO 375 C 1n less tnan Tour

* houp as ‘and then. from 3750 to 150 Co

The retort will be wemoved fﬁog the furnece and

the bWQ flxtures Pemoved f om th@'”etorto Th@ Dins

-Vll? then be removsd from- :ha rih nreg and wen¢aced in

th@ uEOP&UG cab;neta One ﬁablnec 7311 be sent ©o the

1oesclng are& and the oLher'uo the tnwprocess szorage

ar@ao The entire anneallng cycle will teke apnroxo
13 ho

Fluo%aqcenb Penenrant In%peculon of Plns and Clean:c.ng0

Phe pins will te, uGSbGd using a flaorescenu

penen*anu dye for surface dGLGCuS@ Maxlmum lot silze

"fcr_tesalng will be 20_p;ns {700_gmb U=235), Whenfteefing

haa‘been;pomp eved, a,ceptab e pins will be- ulfquoﬂlcalu?
cleaned, sgain in lots of 20, -The cleaned pins wi;l_shen

be %aplaced in the cabinet, ‘Rejectad pins will be cub

V‘;npg approx, 5" =~ 8" lengths and placed in cne gal,

-

steel peils for recyeling., A max. of 1.5 Xg, (550‘gmn
1%
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U=255) will be placed in any pail which will then be
stored in arrays in the enriched screp ares. When

the entlre 1ot of 150 plns has been tes ced and cleanec°

it will be sent to Lhe_weighing_area in 3he metal

cabinet, Pins will be welghed individually to Q.1 gme,.

raplaced in tha.cabinet9 and-sent’tg the swaging area.

@

“ngi ng B End Caps On Fln¢shc Pins Straightenineg and Cleaning,

.J

Zirconium end caps #ill be swaged onto both ends
of the pins. They will then be{sﬁraightened~in'a3two

diz swaging machine., - After suwaig“cenxngg each pin

will be rsplaced'in,its tbay° When the enitire lot of

' pins has been swaged, it will be moved tec the cleaning

arse and clean@d“ulthSOnidélly in batches of 20 pins
{(70C gm. U=~235), .After closning; the pins will be
replaced in the cabinet and sent to the inspection

area for {inal inspection.

ITED@C“lOn of Pinished Pins,

.4‘:.,.,

Finished pins.will be romoved __om.the cabinet
and inspected forvstraightnesss length, and diamstew,
in addition to a complete visual ezamination. -Acceptable

Pinz will be replaced in the cabine®t while rejects will

»

ingpection has been compk ted, the mebal cabir

containing the acceptable pins will be sent to the

vault for storage. prior o aﬂscqbtyp

B
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 Insertion of Pins into Stainless Steel Birdcage,

stainless steel tubs 2,464 x 2:464 x 73" long, with

fursher into the tube v

When ready for assembly, a lot of 144 pins
(5.0 Kg, U=235) will be issued in the metsl cabinet

te Uthe primery agsembly ares., The pins will be

.

individually inserted into & stainless steel birdeasge

;.u :
3
0

(print enelosed) whidhuwill'ba sent o the final

N

ssembly aw@d locatved in 2 ¢clean arsa separated from .

ﬁhenzabrlcatlon azeg_byea;wal;ﬂ ‘Cnly ons. lot of

144 pins will be in the acsevblv erea at any tims,

Finsl Assembly of Piq'7 bo Ccre Subsagserbly,

The birdcage contalglng the enriched fuel pins

will have the 1ockingtp;§§es and snchor bars inssried

and welded. The birdgage:will thenh be imserted into a

.only the locking end beimg'exposedo The lower blanket

- grid asqembly contaln*nq 16 uenlctea U « Mo axlsl

blawka* rods 111 be Weldcd to uhf bifdcaae in &

K"

welding fixtursa Pke en i-c unit will then ba qllpped

til only the blaﬂxeu rod eqd

ceps are exposed. A gréﬁ willl be Dlacod over'the snd

ceps and welded to'zne igweﬂ or_en»atlon oama ?he

10@er ubass@mbly Wlll t en be 301n9d to. tha uppoer

suba"ﬂemblv in a f Ac“re. he concencriclty checked

anﬁ the two welded chcc Gf to button up the oﬂmnlaue
assembly0 Localzzed cleanlgg w111 be done wheﬂe
necessary with acetone, . ihe_ent;re ilnished ubassembly
will be ertad into a po yethylens llnev containing

. -Dld631ccant éﬁd heau seal@d prior to

the shivping rant iner,
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Finished core subassemblies will bs stored in

the assembly ares on wall recks maintaining a 2 ©t.

sepaﬁﬁ*zon oesvaep sacn ur ¢ while aw Lctmg shi pme; ;

X@ Shﬂpmruu of Qowe Subassamblies Lo PRDCO

C'l"

ok

this time the design of the sllanHg oortaineps
and 3 ho metvhod of braﬁspowta i on to be used have not |
been firmly establishg&p We are presenuly'WOFRWﬁg on
these problems and eﬁpéptbbc &inallze our plans shortly.
;ﬁ.is'cur intenticn to provide this sdditional informmbior
in't a.fdrm of a2 supplement ©o our license application .
éﬁen ready.

Accoun bleuV and Health

An Outlins of cur program with respect to Health«Safetly,
procedures has been previously submitied with our original
licensze application docket No, 70-139 and will be adhered %o in

£ our asccountabi 3iﬁy

O

the performmnce of this c@ﬁtracto  Ccpiga
manual are enclosed,
‘The accouncab;lluy representative will maintain and éantrol
all records partaAﬂlnz to the lcsuance and storage of special
1uc36 .y materialse He issue a material control card with

1
h ilh th that lot through all

‘.Jl

gach 10&'0; material wi

=
e
@
%
[_1

c
gtapges of febrication., In &dditieng.he will Ve*? a master control
recurd containing weights of gll msterisl in-process and in storag

All Weighings of enriched materiel will be performed to . 05%
Aceuracy. |

The main features of our health-safeiy pwoaram,hava aireedy
been déscribeé in our memual which has veen previously"submitt@dg

=R0=
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All operaticns invelving the pessibllity of loose oxide

=356391ng into the air will b ‘_arformed in adequately.ventilated

.Theoﬁs; Audible manizo;xng equlnmcnt capablm of devecting gamma

radiation has been puwcn¢sea a14 is e=zpecived fo be ingtalled by

Aprils All onriched fabricaﬁian'w111 teke plece in our exclusion

or "hot' ares, Final assembly and cleaning will teke place in &

. B85 x 95 f%. avea separated by a glazed tile wall from the "hot"

area, This assembly arss will be maintained &s a clean ares. s ince

all material entering it will have prov10ua1v_bean cl&dc Adequete

precautions and chacks willaba,maintaineé by meang of alr sempling

and smear testing to assure that.contanination does not spread

'~ from the Fhot' area inte the cloan arca,

=G Y =
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