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CASTING OF AL<U FOR CP=5.

;-Ii;Q_]:REFERENCED DOCUMENTS

I. - SCOPE

1h1$ décumeﬂt deLinee manufacturiﬂg ptécéddres fof Ai—U'Castlngs

A

'The follow1ng documents are 1ncorporatea hereln by reference

:A;c’Contract No. 31 109 38 2621

B. ' ANL Speclflcatlon RRO=PD=0351 ;. Technical Spec1f1cat10n for the'
-'_Fabrlcatlon of Al Clad Al-U Alloy Fuel Tubes, CP 5 Fuel Element -
" Sub- assemblles, August 1971 s

“. C§'_NMD memorandum,_Safe Handllng L imits in Fabrlcatlon of CP 5
_Fuel Elements, May 22, 1972

D;c NMD 1nstruct10n sheet, Preparatlon of Uranlum for CP 5 Cast;ng
Charges; as revised May 23y 1972.

'iiI;;;,FABRICATIONAPROCEDURE

A, .Charge Preperation

:+ 1.0 All uranium shall be from the stock spec1f1cally supplled
. by Argonne National Laboratory for use: under Contract
No: 31-109-38-2621, and held segregated 1n the CP-5 area.
of the enriched uranium storage facility.
.. C .

2. Only unalloyed uranium and clean recycle material processed.

. in.accordance with the attached procedures entitled
”Preparatlon of Uranium for CP-5 Casting Charges, as 4
Rev1sea May 23 1972" shall be acceptable for castlng, except
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~Uranium and uranium containing charge materlals Ohall be

'All'vifgiﬁ aluminum used shall be from‘tﬁei99 99% Al -

" bearing the stamped Heat No. 40534 .. Inspect cacli bundle
“.quirement for the virgin aluminum, however, shall not pxeclude

‘sources, nor shall it preclude the use of up to 20 gms. of
. 2luminum foil of 1100 Al purity-or hlober in which to wrap“

' pre= cleaned‘oaw. - . S -

~tool, be inspected by the prOJcct engineer for. possible acceptanc:

~preceding twelve months to be accuraté within .1 gm- for
‘determinations up to 500 gms and w1Lh1n,.02%_over the

All charge materials for an Al-U casting shall be’sélecteé?
_from inventory records by the project engineer and listed -
‘on a charge sheet that he shall prepare giving all pertinent -

."

that clean, recycle materlal gcnerated durlng prev1ous
CP-5 fuel tube-fabrication programs and returned by ANL
for use.under this plogran shall also.be acccptable.;'

welgh 2d on a metrogram balance which, togethcl with its
assortment of standard weights, Has been certified by QC -
within the preceding six months to be accurate within .05 gm' 
for determinations up to 500 gms and within .0l% over the
range of 500 to 5000 gms. ' ' L

notched ingot segregated in the CP-5 storage area and

of ingot as it is withdrawn for’ chalgc makeup and use only
if the above heat number is clearly dgCernible. ~This re-

the use of iecycle material containing aluminum from-other

unalloyed u fxagments included in the chalge,

AJl cutting of v11g;n alumihum to obtaln a balanced charg
shall be done by saw1n" mlthout coolant using a Lhoxouo

The v1rg1n aluminum before flndl velghlng shgll be w1pcd and/
or brushed free of any loose particles with a clean, dry cloth
and/or paint brush, then visually inspected without magnificat]
for adherent foreign materials. A1l adherent fereign materials
shall be removed by plcklng or. scalfjno -with a clean steel

as normal dross or otherwise relatively harmless 1nclu31ons, or
cause 1e3ect10n of the piece to. whlcb they adhere.

Weighing ofithe virginvaluminum charge material shdll be -
done on a balance that has been certified by QC-within the .

range. of 500 to lSOOO gms.. : L=
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B. Equipmeént Preparation and Maintenance

in the recycle alumlnum,(prlnullly Fe, Si and Mg) shall be

. limited to the extent that the known or’ assumed impurity

' .content of this material .shall not increase the total of all.

 inpurities in the charge beyond 5000 ppm or of 1ron beyop
-1500 ppm. ' o

.Charge melcht hall fall Vthln the fo1low1ug limits:

 "Type ITI (16.4 /oU): 9614 <5 gms Al and 1186.0 ~0.5 gn U.
"-Excéptions to these limits may be made by the project engineerx

‘deviations; however, the charge shall still be balanced to
maintain the percentage of tranium as specified above.

.all recycle items on the charge sheet and correct the original

sheet, date and initial his approval and reLurn the sheet -
- to Foundry before melting will be permltLed. R '

information on the idéntity of the individual charge

items, their weights as carried on the inventory of
materials ready for casting, thelr percentages-of

uranium as determined. or 1nLerpo1ated from -cliemical :
analyses, ‘their calculated uranium contents, their enrlch-,
ments for the uranium they contain, their contents.of iron.
as'analyzed or assumed, and the pertinent totals or averages
of these values for all materials in .the charge. Impurities

considered as ‘contributing to the weight of Al for purposes
of balancing the charge; however, recycle material shall be

Type I and IT. g23 .3%/0U): 1089055 gms Al and’ 3398 .0 0.5 gm'U

when effective use of recycle material may require slight

At the . time of chérgé makeup, Foundry personnel shall reweigh

weights listed thercon if any are found in final weighing to
be invalid. In any event, Foundry .shall independently
calculate the uranium content of  each item and. the total weights
of aluminum and uranium in the charge, then date and initial -
the charge sheet with the notat101‘”chdloe‘corfec“ed” or .
"charge confirmed." The 011g1nal charge sheet ohall then be
returned to the project engineer.

: N :
The project engineer °hall review any c1angeu on the charge

-1;

A1l graphite components and accessories shall conform to the

drawings beaving a May 1972 date for the latest revision or
approval. Crucibles, skimmer cups and stir rods shall be-
machined from ATJ grade graphite, if thls grade is. avallable
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‘without signifiéant deléy to the p?ograml ‘Grade CS shall:
" bottom face with the number I, II or III to denote core type,

Certain graphite components and accessories as defined below

‘bottom plates: Cool to below 700°F before breaking the R
-vacuum. - Vacuum baking will not normal]y be required f01 crucible

: conLalncr ‘used for holdlng such 1mplemcnts as the stir rod.

* duction furnace, using Thermolith mortar, and positioned S0 its
Vuppel edge extends 1- 3/4 to 2 inches above the top surface of
‘then. heat the crucible at S5kw to 600 to- 800°F for 3 to ‘4 hours.
The'installed crucible shall be kept'fully covered at ‘all times
-when-not in use. The normal crucible cover with port caps in
~during periods of disuse -exceeding a few days.

‘The crucible extension sleeve, cover and port caps may remain in ¥

‘place over the crucible witliout added ‘covering for a few days,
.but for longer periods these items shall either be covered in

oLberw1se be LSCd for all grunnlte components ana aﬁcessorles.

All graphite cores afLer machlnlng shall bc scrlbed on their

and their fit within the mo]d bottom plate shall be checked and,
if needed, adJu%tﬁd :

shall be-heated in a vacuum of 20 microns or less at 1700 to
1800°F for 1 to 2 hours before their first use.. ¢
all crucibles,. thermocouple tubes, melt purge tubes, s
cups, stir rods, pour cups, hot top .sleeves, cores and =&

exten51on sleeves, cricible covers, .crucible port capq or’ the
The crucible. afte1 vacuum baklno shall be ccmented_in the in-

the furnacc. Allow a minimum of® 24 hours for initial drying,

place will suffice for short term storage, but a plastic cover
should be fastened around the top of the fully cooled cruc1blc

place under a plastic bag seculcd around the bottom of the
extension sleeve or elve stored in a closed plastlc bag on a
dry shelf. Sy

Long tetm storage of thermocouple tubes,’purﬁe tubes, skimmers,
stir-rode, pour cups, hot top sleeves, cores and mold bottom .
plates shall be in closed plastic bags on a dry shelf, with the -
bag marked "vacuum degassed" or 'mot. degassed" as appropriate.
Storage of these items when they will be used within a few
days may be done in a clean, closed drying oven operaLlng at.
400°F and,reserved only for CP-5 use. Note, however, that.
thermocouple tubes and.purge tubes after installation '
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Nelting and Pburing

" The grapthc container uscd to hold the stir rod and sk:mmei

- furnace, but it shall be cleancd on its 1nte1101 and kept
'-coveLLd bcheou melts.

"240-grit or finer emery paper, wiped thoroughly with a clean,

".-In any event, the entire inside surfzce ‘'shall be Lborouohly wiped

'.CP ~5 graphite components

furnace qlte may be left in porltlon, prov1d1ng they are
encased ‘in a plastlc oheaLh \hen not in use.

during meltlng may be left on the floor adjacent . to the

The'CP—S'steel mold'shail ‘be inspected on its insidGJQUrFace
before each use. Any rust spots shall be abraded clecn with .-

dry cloth, coated with Aguadag, and burnished smooth after drying
free of loose soot or other particles, using a.clean, dry cloth.

Storage between uses shall be in a closed plastic bag on-a dry
shelf ox, for periods of a few ‘days, -in the dLylng oven with the

l;

(a) Check the Lhcrwocouple»and Lcmperatu1e recoxder to be

(b) ’Preheat the poul,cup and hot top sleeve wthln a closed

No heating of a chaloe Qhall be 1n1L1aLed until. LhCSu flnal
pleparetlons have b861 completed =

used for continucus recording of the melt tempera ture,’ and
write the- casting number .and date on the recorder chart.
The sensing-recording combination shall bear .a OC sticker
indicating that it has been recalibrated within the past
three months to read w1th:n '10°F accuracy at 1500°F and
at 1640°F.- Note that any anomaly. occurfing in the rec
temperatvre-durinv melting or any suspicion of malfunct
~of the unit shall terminate all further melts until re-.
calibrationof the unit by QC

graphite container in an 1100°F furnace, starting 1- 1/4
to 2-1/4 hours before the initiation of heating of the. melt

--charge if the graphite container is 1n1LJally near furna
temperature, or 2 to 3 hours before if tho Lontalnel is,
nuch: below furuace tcmpelaLure. S

(¢) = Preheat thc steel mold and the graphite bottom plate, core,:

skimmer and stir rod in a 400°F drying oven for a:minimum
of 1- 1/4 hours before hcatlno of Lhe me]L charge.

(@)
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'(e)“PrOVide an acetylene,tOrchfand cylindef;

-(f);”Chec“ that the water llnes are ready for connection to the‘

(g):_ﬁdjust the mold pedeatal to place ‘the mold at the correct

(h) Thoroughly cloan the top of the fuxnuce and cruclble cover

v(i)_-Have a melting card on hand for recording notes on the

'Load all of the virgin Al in the cruclble., If the
“virgin Al represents 1/4 or more of the total weight of the

-is molton' otherwise, load with the Al the first batch of
recycle material permitted by’ the ""Safe Handling- Limits."

Selection of recycle materials for starting the melt should"

v‘pool;,ie., flattened fuel tubes firsty then hot tops, other
solid recycle and, flnally, compacted chips.

Heat at 15kw until the Al_startS'melting. Periodically iremove:

lines, contalnlng at least 10 cubic feet of argon
“4in the cylinder supplying the melt purge tube and at least
40 cubic feét in the second cylinder. Adjust “and
appropriately tag the gages for reading a low flow rate
(4 cu. ft./hr.) in the line for the melt. pu' e tube, and.
~a high flow rate (20 to 120 cu. ft. /hr ) in . the line flom
the. second cyllnder.

gumnld

. .position for the start of pouring and at the .max cimum height
C.ostill p10v1d1ng-clea1ance with'the crucible and furnece."

'palts with a suctionm tube and/or orush. _

‘o

" progress in melting”and all deviations from. standard conditi
or normal occurrences. - Attach the charge shcet to
the melt;ng card -as a pcxmauent record of. the harge belpg
,used oo

charge, delay adding. the U-containing materials until the Al
follow the same sequence of preference as additions to the. molt

Cover the crucible, completeewith port'caps. Uge the cxrens1on
sleeve if 1L is necded ‘to raise the cover above the charg

SLarL a flow of argon at 20 cubic feéet per hour throug

in the cruCLble cover.,

port cap and check for melting, starting 20 minute;uaﬁt
power was turned on if the crucible was cold at t
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11.

‘As,soon as- substantlal meltlng has occurred bllng the 400 F
-stir rod and skimmer to the meltln area. - Bring the 400°F

. surface-of the steel mold~with-soqt from an oxygen—-deficient .

. As melting of the initial charge material nears completion, -

' feet per hour. S \
‘ As'éoon-aS'mélting'of the initial charge material is completey:

_the requirements of the '"Safe Handling Limits.'" Move the
‘crucible cover aside no further and for no longer a time. than

“to ensure that:-it is the COIICCt size, then insert it in the
 mold bottom plate. : '

10.
.entering the bottom. Do not start the 'water flow.

Final'heating should'proceed as'follows:'

lO mlnutoq aftel the power ‘was - turnea on. 1f the c1uc1blc
was StLll hot from pleVLOUS use. . v

steel mold and. graphite bottom plate to.the area, drop
the bottom plate in place, thlnly coat the complete inside .-

acetylene flame, and position the mold on the pedestal.

‘insert the thermocouple and start the temperature recorder. .
Insert the purge tube to the bottom of the crucible and flow
argon through it at 3 to 4 cubic feet per hour.. Maintain the
argon flow through thn port in Lhe crucible cover at 2 - cubic

sequentially. add the’ remdlnjng charge materials 'while following

needed to make.eaéh'additidn to-the melt.

Bring the 400°F core to the~area, check the number on the . botton

Counecttthe water ‘lines to the steel mold, with~the'inlet_line

(é)._For the 16.4" /oU clloy‘(Type I11), ralnLaln h@atlna at
- 15kw until the melt tEmpelaLUle rises to 1340 to 1360°F,
‘then cut back: the power as needed (typlcully to about
10kw) to bring the rate of temperature rise to approxima
"5 to' 10 /mln.labove 1450°F. As the temperature rises t
1440 to 1460°F, skim the melt, then stir thporoughly, prob
“to the bottom.of the crucible with»the'stir rod to ensure
that fio uranium chunks remain unmolten after stirring.
Replace the crucible cover and continue heating at a rate
that will bring the melt to 1500°F a minimum of 5 minutes
and preferably no longer than 10 minutes after probing.
first confirmed that no solid uranium remained in the crucibl
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!

“Turn off the: pover when Lhe melt 1 ts l500°F and*
1mned1ately proceed aa noLLd 1n item (lZ)below

'xheatlng at lSkw untll the nelt rises to, ‘f
t. back  the powe1 as needed (typlcelly to lOkw)'
he. ;ate of temperature rise ;o approx 1mately

01ble W1Lh the 'stlr rod to. enwure
hunk <rema:n u1mo1ton after st1111ng

, Brlng th 110@ }‘hot ch sleeve ‘and Dour cup to the ar(a and’
position them on thc mo}d 1h¢1e the Lhernoco iple and puruen
tubes and Lhcl k

melt well,. Lan

>” Whlle the mold

feet per hour.
'3/4 full. - The - h
Just as Lhrz fllSL mctal enters th 'pour cup

and leplace the c1uc1ble cover and: porL caps. ResL01e
pEl hour untll Lhe cruc1ble

the “mold, stamp fhe}céSt"nngn~
ned serial number (in the AX -
hall be done 1n a manncr Lhatr_
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'”Each 1tem of cqulpment 1mmed¢ately upon Sufflcmnf~ coollng shall:
“be cleaned and stored as indicated in Sec. B, Items 5 through.9,

- same day, clcaned as required and then prepared for reuse as
,indlcated in aec._C Jtem- 1., If dinsufficient time 1ema1no in

“then-the equipment shall be provided with suitable protectlon to

:at the earliest- practical time and, in any event, . before the

‘their wc1ght° on the applxcable achounhubll;ty foxm.:

:The‘caéting.after coblinghto-near room témperatufe'shall be
padded container to catch the core and prevent further damage

- or contamination. -Inspect the core and, if it is judged -
-acceptable for reuse, cool 'it, wipe it with a clean cloth and ..

‘return it t0'storage. ‘Weigh the casting after removal of'
‘the coreé, using the same balance used. for weighing virgin Al

The project engineer shall indicate preliminary acceptance or

“ complered melt'caid The Foundry shall retain the final melt

of this document, or if another .melt is scheduled for later the

that day to complete the necessary COOlng, cleaning and storage

maintain-cleanliness until the start of the next v01k day, whe1
complctlon of the tack hall ‘be done.

Th01ou0h clean ‘up. of . cquxpﬂent and w01k area is aluo requlred
next casting is made 'in order to recover such uraniuvm-containing

materials as the skull, skimmings and drippings.. Consign these
materials to the inventory of non-recyele uranium. and enter

reheared to BOO°F and the core pressed out. Provide a clean,

charge materlals,'then record the weight on the applicable

accountability form and complete-all other required entries on
the form. Store the casting until it has been inspected by the -
project engineer and approved for processing. Transfer the melt
card to the project engineer for his review. ~ -

rejection of each casting by his notation.and signature on the

cha1L for one yea o : Coe
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' PREPARATION OF URANIUM FOR CP-5 CASTING CHARGES

(1) Unl\crsa1 Renu1remants

PPDLLSS1ﬂg of - uran1um or uran1um conta1n1ng Water1als reou1res str1ct
"adherence.to the hay 22, ]97L edition of “Safe Handling Limits in Fabrication
6f cP-5 Fuel ETemégﬁ ill»and:co"mp]étitm'ot the'app1icab1e aécodntability form -

. for the task. be1ng performed CFull precautwons and care. sha]] be taken to-
minimize processing 1os scs,_obta1n accurate we1ohts and, part1cu1ar1y, to
préevent. contam1nat1on of materials for melting. Final weighing sha]] be ‘
- done only when the maters als are thoroughly clean and dn/, using a QC approved
Metro gram ba]ance and recoxo1ng hE]ghtS to the nearest Oo gm. '

c(2) Uﬂa]]oyed Uran1um

To factl]tate a11oy1ng,‘the v1rg1n uranlum must be broken to 1nd1v1ada1'f
“pieces balow 1/2 inch in at Teast one d1moqs1on Clean the’ conta1nmtnt cy1v |
| Cinder, the vedga—end ptston and the mat1ng Vee b]ock by abraotng tnorouohty
~with 240 grit emery paper, w1p1ng with a clean cloth soaked in trichloro-
ethy1cnt, and finally rubb1ng Wi th: a’ clean-dry "cloth. C]ean the: upper and ©
,1ower p] tens of the B1rdsboro press. w1th a Lr1ch1or—<oaked c]oth followe
by ruobtng J]Lh a clean dny cTOth Cover Lh9<]ONEF platen w1th c]ean kraft
 paper upturned and taped at the- edgos to catch any fines. P]ace a s]]de
Ap]ate or C“al10w box of tr1ch1or cleaned sta1n]ess steel beneath the cowr-
‘ta1nment C/,;ndnn Cover ‘the: f]oor in front of tha press with kraft papar
to facilitate f]na] c]eanup, then set .up an exc7u51on area around the press5
“and bring in one conta1ner of uwan1um Chilt ‘the . uranium in.a c]ean, insu-
lated container of Tiquid n1trogcn, then break the cold uranium bets een. the
-piston and Vee block within the containment cy]1near“' Fragments too small
to effectively. bridge ihe Vee yet still too 1arge to be acceptab1e can be
adequately fru&hvd betwetn flat blocks of hardﬂned 5tee1 (e g., the too11ng'
for COM?”“““G CP-5 chips) within- a contawnment cy11nder, but such’ too]1nq
must first be thoroughly cleaned by the” procedure noted above for tne wedge:
Cond. Vcc blogk _ _ o '
Pr4'ﬁ 01] cluun fragments and all but the most pouoer ~Tike of c]ean_ﬂ.
“fines (1.y‘, a]T but ‘the f1nest ] to 2% of the materta]) in a pre«wejghé,9
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'_pTast1c bag, le v1ng the 1op of the bag spread open and stor1ng 1t over. a
.packaged QQS]CCQHL w11h1n the covered storage pa11 - Delay. final we1gh1ng of

the contents cf the bag for at 1east 16 hours. to ensure’ evaporat1on of the
mo1sture that or1g1na11y condensed on the fragments wh1]e they were ch1]]ed

| The most powdar- Tike of the. f1nes will not be used- for castlng,'but should

be tuxhed in to the Accoohtab1]1ty Representative for d1spos1t1on at-the end
of the proorcm. F1na1 cleanup of the- equ1phent and work area after the last
container of uranium has been processed’ shou]d be ‘done as re qutred by Account—
ab1]1ty and by Hea]th and Safety

S (3). Hot Togs L

,  Hot tops that have been cut from: prev1ous CP- 5 A] U ca5t1ngs and so]«
',vent c]eened by the aopro”ed pre- storajo procedures. requlre no nurther prepara# '
~ tion before rehe1t1hg They sha]] however, be re—we1ghed at the time of -

g :chaxge maLeup to ensure. that they vere thoroughly dr1edvofbso1vent before

the1r or1g1na] weighing.- e | ' - |

(4)f' R1nos ‘and rachtded Cores from Prwma1j E,tfu51ons

: Ehd:cropptngshahd other rejected;1engfhsAfrom the AT-U primary extru=
“sions, including ‘any machined core rings scheduled for remelting, should be
adeQUately clean from their pre-storage processing. However, at the time
'of charge makeup, inspert a]]'sueh:pieees to'ensure'they'ahe free from signi-
ficant extrusion Tubricant res1dues and s1zab]e surface lnc1us1ons, and grind.
out ahy such con tam1nahts found. Do all gr]hd]ng with a steel burr, cﬂd
contain the operat1on within a clear p]astlc bag to catch all fines. Anv

the project eng1neer for his. selection of alternative c]ednlng procedu1es
~or of transfer of the piece to the inventory of non~recyc1e mattr1d]
fRe—we1gh all f1na1 p1eces at the time of charge prOparat1on, lnc1ud1no those
~that did not requ1re further c0dd1t1on1ng

(5) Lathe TU)HTHQJ

The ch1ps recovered as usab1e ‘recycle materta] dur]ng mach1n1ng of -
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the A1—U'primary extrusions are~temporari7yustored while still wet W1th'
‘coolant. These must be thoroughly cleaned and compacted before'remeTting.
Set'hp a’chip'eleaninghérea/under’a'hbod;'coverjng}the work surface
with clean kraft paper. Wésh.the stainless steel mesh chip e1edningfbaskeﬁ
~and the inside and cover of three new 5- gallon pails. with'thichlbreethyTeh
}then fill two pails . w1th trichlor to approximately. 1 1nch below the rim of
'the basket when the bdcket is resting on ‘ch_e botton-or-tne pail.. R1nse the
th)rd pail with.aeetone) then fil] with acetone'tojthe same 1eve1 as the :
trich1or'jn the other pails. Cut'several 30 x 30- inch squares of kraft papehh
uhoh which to spread the chips while drying. o
A single batch of chips (i.e., the contentc of one - storace pai1) is
transferred to the wire MeSh basket and.proceSQed as follows.: ’

'(a)! agitated Goaked then again dU]Lated in the flrsL pal] of
o trichlor for a total of 3 m1nu ces. .

(b) drained over the first pail for 1 minute.

(c)_-ag1tated in tne second pail of Lr1ch1or for 1 m}tuter

"(d)"d)a1ncd over the second pail for T minute..
(e)- agitated in the pail o¥ . acetone for 1 minute.
(f) dra1ncd over: the acetone for 1 m1nute
(g)_‘spread over c]eah kraft paper bearing . che batch 1dent111cat1on
v ~number (i; he same number as the’ primarv extrus1on Tength
from which th1s batch of chips was machined). A
(h) allowed to dry thoroughly (m1n1mum of 30 minutes if under moders
o ate heat from infrared ]amps otherwise 1 hour)
(1) twansferred to 4 clean, pre vewghed 1 ga1101 paw] bewrwng Lh“
- ‘batch 1dLnL111catloh number. ' ' ‘
(3) ,we1ghed for net chip veight priof’fo:compacting Or_return to

o

storace.

Safe: handling ]1m1taL10n§ requwre Lhat only a- s1ng1e batch of ch1ps
' _sha11'be allowed in Qne.exc1u51on area at any one time. However, fines ‘
passing through the chip cleaning basket may be allowed to accumulate in the”
pails of solvent while up to ten successive batches of chips are cleaned,
providing. an- accumulation.of 20 grams of fines is assumed for eéch'batch
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already processed, ahd‘that the tbta]'assumed accumulation plus the weight
of the incoming batch of chins does not ‘exceed 925 grams fdr:theA23.3w/o u
alloy or 1310 grams for the 16. 4“/0 U alloy. In any event, no more than 10
succexs1ve deCHES of chips may ba pwccﬂssed before clean1ng the accumu]aued
f]nes from the f1wst two pails. Removal of f1nes from the f]YSL two pa11s

and a superf1c1a1 c]eanup of the work area will also be required when process-
_ing is being switched from one nom1na1 compos1t1on to the other (i.e. , 23.3%
“VS. 16. 4%). . Final cleanup of Lhe equ1pmunt and work area should be done as
_requ1red by Accouﬁtab111ry and by Health and Safety, and the alloy fines

and all chips that did not go through the full c]eanlng;cycle should be con- -
“signed to the 1nvontory of non-recycle material. o '

' Compdcting of the cleaned and tnorough1y dried chips should be done

in the Birdsboro press after c1ean1ng and- prewar1ng the press, the conta1n~
ment cyc]1nder (wltw its sp]at inner s]ee\c of sta1n]ess qtee1), the flat-
end tools and the work area as described ahove unoﬁr iten (2) for break1ng

of uwa]]oged uranium.. Make a separate compact of cach batch of chips, then
place the compact and the few. clean loose. ch1ps that may not adhere to the
compact in a pre-weighed p1a tic bag, obtain the net weight of the alloy., andv
return to storaoe retaining ;he separate identity of each'balch of chips
Aand its f1na] compact;._C]ean.uP as reQuf%ed by_Accbuntabi]ity»andAHea]th'
and Safety. - | ST e e |

Compacted ch1ps shall be re- we1gk@d at the time of charoo makeqp

| '(6)'_ RLJected Fu°1 TuHes R “ - Ai,m L A
'>1: Certain coextruded fuc] tubes, but on]y as 1nd1v16ua11y d051gnatnd-'

by the'project engineer, shall be flattened and fo]ded in preparat]on for
~recycling.. If these tubes have not a]ready ad"arcpd through Lhe norma] |
post-extrusion cleaning and crop01ng pro c“ssos, they shall be so cleaned
then fluoroscoped and cropped approyimaue]y 1 inch outside of thé" éytreme
tips of the Al-U core mater]d1, Al1 tubes désignated for recycle shall be o
} prominént]y Vibratooled with their identification number on the outside |
'surfacé'hbar one end.” Rub the tubes down w1th a clean, acetone-soaked

cloth JUot before f1atten1ng Flatten and fold each tube to a total length
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L

not exceediné 8-inchés, Fétaining,the_V%bratoo]ed identification number in. -
an exposed Tocation on the outside of the folded tube,f Use'the'Birdsbdro

| press'to_f1§tten the tubes and to hold one end while hand folding the balance
of the flattened tube. Before-doihg so,;however;.c]éan the‘upper and lower
platens of the press with trichlor followed by rubbihg with d-clean dry cloth, -
and do the actual f1attening'betwéen thoroughly ‘deburred. stainless steel
plates that'have'been'tharoughly'Washed with trichlor and kubbed”doWh_with

a clean dry'cTch or between_hafdenedvsteeT b]ocks:that.have'been'abraded

“clean and similarly washed. Each tube should be inspected immediately after
folding to ensure that its identification number is fully visible and easily
- readable; and'its-weight.sh0u1d be determined and recorded before it is
placed in stofagé._i | o
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eat1ng Furnace

fHeat1ng furnace '

{Extrus1on press

"”H_acksaw e .

' EchUSionlAréaaf

s;LCompleted cast1ngs

,Graph1te core! press'3k‘ B Comp]eted cast1ngs

‘Primary;extrusionlﬁ~1a'

e %izi;;;Pr1mary
pickling pipe ot

S
:As on,page 1

Al] so]ut1ons to be- assayed for uran1um
to warrant recovery, evaporate so1ut1on to dryness
Not more than 200 grams conta1ned U- 235 per batch of so]ut1on to be processed at one time.

Mater1a1

.'ff 1) Cast1ngs and hot tops

- 2) Hot tops ,ix“: S
| .‘3) Hot top halves - ke

- 4) Saw ch1ps

" Machined castings - :

2 _fECast1ngs and/or pr1mary;3ﬁ B

extrus1ons

o Primary s

" safe Handling Limit Per Exclusion Are

2 castings -

-4 1engths (p]us cropped ends ). from same . - ~
primary. Saw to .be rough cleaned before 20 g

. cans.

'f 2 cast1ngs

_. 1 complete cast1ng p]us 1 hot top oru
o] cropped cast1ng p]us 2 hot tops

.3 hot tops
6

ha]ves

" Saw to be. rough cleaned before 200 grams* 'kv;?,
. contained U- -235° accumu]ates, package 1n 1

ga]]on can.

2 cast1ngs g i'

1 pr1mary' Perform p1ck]1ng in conta1ners L
.. less than 5 inches- inside diameter. Analyze
" "solution when record of cumulative remova] indica.
“approach to 200 grams U-235 in the solution;”
-not exceed 200 grams u- 235 in-a g1ven

contained U-235. accumu]ates, package 1n 1 g

D1scard 1f no uranium present - If uranium content is suff1c1ent
Ship residue in 5 1nch diameter cans f1tt1ng in blrdcages
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Qcmpactfng_Pfess’f“ ;,ﬁ

Coextrusion billet,
preparation &.assembly
(2 exc]us1on areas)

Coextrus1on b111et

areas) e

" Extruded dub]éx'tube"
operations (severa]
exc]us1on areas)

Exc]us1on Area-ff?j,:f

Ch{p.cieaﬁihgnaréaﬂcffiji;':'H' 75 Laﬁhé tuf”i“ésAéndiphips_i‘-"

, .“Lathe turn1ngs and ch1ps,::; B
- after c]ean1ng :

- Maéhined?ringsf
T Assembled billets
operat1ons (2 exc]us1on;_‘n- . e

 Coextrus1on b11]ets and/"‘f'ﬁj"

Mater1a1 :”f::f_?}'3'fA,Safe Hand11ng L1m1t Per Exc]us1on Area

Cut 1ength of pr1marﬁ r1ngs,}_ ﬂ‘i length in 1athe area. p]us r1ngs and turn1ngs

-‘and turn1ngs :¢¢.; .« . from that length. 200 grams* of contained U- 235

. .~".in turnings per 1 gallon pail. Rough c]ean
... lathe’ after mach1n1ng each 1ength ' '

) f7200 grams* of conta1ned U- 235 maximum. See MBA-
- form for-chip cleaning for’ descr1pt1on of process
. and. control over we1ghts

. Ind1v1dua1 200 gram (U- 235) batches are broughf

- singly to area and compacted to.buttons to fi{ _
. inside 1 gallon pails. Any number of buttons con-1
- taining no more than 200 gram (U-235) each may- be ’
.. stored together but onlyin a 1 gallon pail . k

* /containing a sealed 1 pint friction 11d can to S
'1Av,~]1m1t vo]ume to 3. 6 11ters -

- '24 r1ngs for dhy operatlons 2 rings for.lmmerée&
.~ operations. Spot check so]ut1ons for uran1um befom
*\‘d1scard1ng *% S :

6 b1]1ets for we1d1ng, leak test1ng, heat1ng
Only -1-of the 6 billets 1mmersed in extrus1on
_]ubr1cant at any one’ time.

- billets or tubes_or a ccmbihatidh;cl'” PN
o e Eragang 1705 SN0/ [r [ biliets or fubes or a camblnation ..y

- ic_Dup]ex_tgbes.':if?'gﬁ‘:T ;‘ﬂf;vffG{fuséé.fcr.dry-Opérétfohé:A‘3'tabc§ fcr 3

immersed operations.** -




: .Exc]us1on Area

'\ ZRadiQQfabhy"'

"':;{F1n1shed s1ng1e tube fe
3 operat1ons P

Final backing.f :

T;Storage for sh1pp1ng
“containers. .
“(a) In process b]dg

—

ecurity enclosure
behind Building A
" (Metallography) .

" Miscellaneous areas.
_These require prior

;'Off1cer

_xc]us1on areas

(b) In Butler Bldg.

~approval of. Cr1t1ca1]ty S

Vater1a1 be1ng tranSported'.f
etween Butler: B]dg and":

‘. '7fe Mater1a1

: " Duplex tubes, s1ng1e tubes'

and U- 235 step wedge

"‘ ”tS1ng1e tubes

:‘cc-Single}fubes”3f o

- Packed containers "
1 n.- ’
" Packed containers - -
" " Packed containers

Any form

- Ahy5of'abcve'-_ff

Safe Hand11ng L1m1t Per Exc]us1on Area'f a;g'

Coaln other storage of spec1a1 nuc]ear mater1

"‘::2 tubes plus wedge )

g tubes fdrjdpy operations, 1 tube'fon

immersed operations (up,to_Z'cher tubes
nearby in.same area) o

-8 tubes -3 tubes, one of each s1ze, nested 2
- in schedu]e 40 p1pe of sh1pp1ng containepr
‘_(Model 2823) . , w;.;\;:)f

1 conta1ners

Not to exceed 100 maximum un1ts, 1nc1ud1ng

- 23 conta1ners

.11 containers berrshipment;‘transuokt,
© - index of 4.2 to be assigned to each -
: package (DOT Spec1a1 Perm1t No 4969)

- LESS than 350 grams of U 235 SRR Ai;:>‘.

‘i;-Such mater1a1 must be cons1dered to be 1n 3
. moving exclus1on area. The above 11m1ts o
- for each type of materwa] app]y e
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-~ Mater1a1

t”: Exc]us1on Area

{Button-break1ng PVGSS;jg~ g
v T f]atten1ng and break1n9

~ 1) Virgin castings. .

- 3) Sku]] and fines from -
cast1ng SR

Safe Hand11ng L1m1ts in Fabr1cat1on of CP 5 Fuel E1ement5‘f

Enr1ched uran1um buttons for ' 3,200 gms uranwum.

0il.or other liguids larger than 3.6 liters .

, Me]t pure a]um1num f1rst
hot tops, then bring compacted turnings to-
_exclusion area, add and dissolve compacted -
. to exclusion area, add and dissolve. "Safe "
.. batches are transported one at a time, and each .
. must be added and d;sso]ved before another. e
. 200 grams must be confined to.3.6 liter pails;

w'1n 1 ga]]on pails.

00 grams of conta1ned U 235 1s equ1va1ent to 925 grams of the 23 3% al]oy or 1330 grams of the 16 4A a]]oy

May 22,1972 D

(J0B NO 3506)

'“’;;Safe Hand11ng L1m1t Per Exc1us1on Area-t'

“Conta1ners of water, B

are not allowed in area.' Confine the uranium
to a single 1 gallon pail containing a4sealed

=1 pint friction 1id can to limit volume to /JD*
3.6 liters.

If.smaller quantities are hand]e
even though tota] is less than 3200 grams, ]1m1t
to 3.6 liters per pail, as above, and transport’

A-‘1nd1v1dua11y from storage rack to area and back '
“again. - o . L

" The quant1ty needed for i cast1ng -- 3308 grams
. ~uranium for inner-and intermediate castings, 1885
~grams for outer castings,.confined to a single
3.6 liter pail, or to 2 or more 3.6 Titer pa11s

Caf transported separate]y, as: above LR

Add and d1sso1ve

turnings; then bring virgin enriched: uraniu

batch may. be brought up. “Batches exceeding .

batches of 200 grams or- 1ess may be transpo

. 200 grams* ;onta1ned‘Ue235.per 1 gaiiongéanrfi;jff




D"PAFWYH;NT‘OF'TPANSPORTATKNQ
HALARDOUS NATERIAI S REGULATIONS BOARD
_ASHINGTON DC.. 20590 I

SPECIAL PERMIT NO 4969
‘FIFTH REVISION -
(REINSTATEMENT)

Pursuant to 49 CFR l70 15 of the Department of Transportatlon (DOT)
. Hazardous Materlals Régulations, as ‘amended, .and on the basis of- the
"~March 29, 1972 petition by ‘the Whittaker CorpOration,‘WestVCdncord,

llgifSpec1al Permlt No. 4969 is hereby relnstated and ameﬂded by addlng a
’ ;:new paragraph (lOa) and by rev151ng paragraph (14) to read as follows.

:'"lOa.: For shlpments by air, a copy of thls permlt. kent current,Aid'
.~ must be carried aboard each a11craft Lransportlng radloactlve '
T materlal under these terms._. ' e

- "14.-. Thls permlt explres on. Aprll 30 1974

'All other terms of thls permlt as’ rev1sed remain unchanged.>‘The
fcomplete permit currently 1n,effect con31sts of- the Fourtn and Flfth
\;Revisions.rg:- S : SIRTAR :

. Issued.at. Washingtor, D.C.: . <. 5 o

- ST S 9 MAY 1472
ﬁ' V. R Fiste: v' : Lo
For the: Admlnlstrator

 (DATE)
Federal Hichway Admlnlstratlon

ff';{?fe.fféﬁigr_jﬁ?fﬁ,~
/'1 /6/ o s'ﬂé-"-‘ (:6"( A :':11/—;_/‘ -‘.".:'\;;/’ A
- r/fbdfxrac E. Rogers ;? I (fffrifﬁf
: ' For the Administrator e
”~i‘”~‘d'-'” Feder l~ual1road nd 11lstratlon

o o .‘ - /f?i,’ R (C hr’\//’_( : L/.'/ /7 L /J)/ /4.7(;33,-3,\, S C7 2—/
S “Ellis C. Langford - 7 ( ,4;___- ©. (DATE); "

. For the Admlnlstrator )
Federal Av1at10n Admlnlstratlon C

'

/ﬂ;;'4’:4.t22 421 -
(DA@,S,! -

'-Address all inquiries'toz.“Qecretary, Hazardous Materials Regulétiona'
Board, U.S. Department of Transportatlon Washington, D.C. .-~ . 20590.
Attentlon. Spec1a] Permlts.- L S :

DlSt‘_ a, c, d, e,'h,vi - : ,
Argonne Natlonql LaboraLory, Argonne Illln01s

i
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