
. . :'. ' . ..protide informatidn.for your decision regtiding l&a future dcr&o,rr: 
::.; mat program after July 1,:1953. Thisproject Is being conducted 

7.. :' ,,:,:by the Sylvuia Electric Pro++, Itie.;under Contract AT(30-1)-1~3 . . . ! 
i:, ..,.~ ::"(Hicksville Operation) ,.with support from:Contract,AT~36I)-C~l 365 

': .;.' t: (Bays&de Researc?! 1,; ..Y.+; -;,$Y~,.:+., ., ..$:+:~+~, :..,:; ~,, :;", . ..., ,: ::; :..:. : :..:..i.... ; 
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i '::I' m&report presents &ir &valuation of the pro;e& .&&of th6 

', j [ 
. . . 

.. -.I. 
: program proposed'by Sylvania for the next fiscal. year. .This ,=,~a~- 

ation covers the technical. aspects and the relative economics of t!:e .~ s ,. :.: ,. 
.~: proposed pqder metallurgjr facility in'comparison to present faci~- .I 

,Y~.. :' '. ties at lX?Ci and briefly mention S Other inta&bleS to b.e &on&eyed i! 
':':".in yoy~decis$oo. ','0ur r.e~ozzzendations:cover the general goas f& 

.,.: I -., the,fu~e,~,devaloliment..Hork, 8.,::::~:;-. : ~:i ,~,::.:..::,;~ ; .: i ,, ,: ,: 
,. ..,. .,j:'I:!e ~,,.:' .._.. ':' ,'.,,. ,, ,. ,,.i;, ,,,>, ., _, ,":, ,‘*'I;'? 

9 .:':,); .., .~ .:I ,:; 7 C,' ', ,,r~, ., :,: :... 
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.% ~, :. . :.>,:, ~~ ~. ; ..:; j,.?; :'fy,,r,. <~ ;.::;,.;;L' .;.-~' : t....,:,:.; '.,:; :+; ;,,, ';$;.y,, ,i $ : '.,.'; ..,; .,.: ,, ( : :,:: ;::;;,i: ',C'., ;. .; ,, :i::l. :... :" .." 

. :,; ,,>~.,.~,~:,L ." :., ,-...':'C \.: ,' " : ,. 
1 ,. I.. ..~.,. : ,. :_ Studies of the,potential-of powder +.el&r~~a~ a means of &- 

.:;:::..', :',-;-.~.,::_.,'.i:::';',::l " ducing fuel elemen$'for,,reac$or operation were begun late in,19$7. . .., :,:. :-,"ii,;(.:::-:.~~: At this t ime~%@‘Ba?zford reactor oppratlon was being troubled by 
.zi, :~ :;t;,c:::. .,: ; 

..- :... ., ~ serior?s rfuel element failure; in thhn'ordar,of;l(r20.f~lnsas per 
; ,. *: : ;. ,, ,' 1 ;,'I. 50,000 -slugs charged. .., "~.,'." ., ,-.:.; .;:, ._, ,-. :I:~~: '~" :,It.was'hoped .that a:Plo;rrler metal~u~ sl~~.z 
._.. _-. ,..._ :. ..,, j., :,.. T, :- ':.;': ".:c':.'~; .wonld be able to-reduce $hese faK!.u+~:,and thereby effectiv+ ir;- : : :~::,..-:,..'..~.cre,ase the prcdu.action'df.f3issioM2iLe titerials~ It was bcaxqs of 
:: c:,,,~" ):,. -.::::.;.:..- "> %+j:seriqw slu&failure,rate that.!+jor e.m@asis ~9s pl.aded on 

,, :,, 
~.~'. ,. :., I ~. : F. ;.,. ,.., ,,', ,._,:- /(. :.; ,.._ :~~~:b~&tl and other a+tities &i~h.coul&c6nceiv+l.y impl~ve this' 

.';":': :'*it~+&on. :y ..i:: -.‘ .;.: :::. :zj..~;,:', -..;: :~;:-::?, :; :. :; :.~ .,::~::,~jsc~,:: ( ,. :y.:,,: ~:;: ,,..,.: 1 .,,,.,. ~:; :.:. ,, '. 
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.: hit.h the assis~tance ofthe Bayside,Laborat+y, and certain enginea$.og and :,.:$ 
,deslgn' adivi.ties ~uera: .+? i": pmgress., Y;L~J,,:: f: i,.; ;" : :':: .:;,I.': ; ,). :,: ;~;:'...f;. I f z  ,:__i_, .i . .._ :. ,.., ~... . . . . i ::: .,/. :,:, .: ::.,:i Lki,..! .; :: :,.;,> ,,': :,... ;'. i .. ', ; i " : ;.2, . . .~ . . . . . '.; . "', : .:':-?: 

.~ @ ithe t&me the pilot plant operations began, the faXlure rate. at Hanford had 'r".?; 
':been reduced to a level considerld.qvite~acceptablP t.0 Hanford- approZi.mzt~~y -;::::- 
:,l:f&lu;-; per 50,000 slugs charged; jresumably bec;.;?se O f improvements in ",e 
hyG0 fabrication tec@ques:~,end the Hanford cennin,: operations. .' ~:' $:!.:, 

'-:.$&o~ hns &&L&J the red&t.ion of.slug failure3 and "the'nature of the're-, ?:.:‘, 
: .':.I m2ining fa?Ju.rcs and recommended that the ?%pc wrought m&dlUrEjr pOXeS!.i ~:'t::j.:k 

.~' produces sstal. slugs acce9tabl.e for r -resent power levels and that tl:=: proposed '-1' ,, -. " "powder metallurgy production facility could'not be founded'on need for ti- : j .:. 
proved me&l.but would have,to be justJfiedS$ely,on the basis of.'Slug pro- .:i'. 

~.. duct&on economic% '. j?-'..,. ;.:.: .;.~jl;::: .:X ';. ~. . ., '. 
'. .., ,.: ;,. .‘ 

.. It 'is time?fl-now to'reekluat a the overall. project solely from the.sta&oint :.~ 
of relatc;e econotics and.the.technical feasibility. .: .'...'. ., :.:. ,,,, -:..:: .:: ,... ., '.;.,. 
T& Pro:gss De\-elopment Bran&h& studied t&laboratory and pilot plant ' :-:: 
development a&ivi.ties,.the preliminary design of the proposed.:production 
p&.nt, the est.&ted capital and-aerating costs for the proposed facility, .,:,;Y: 

-.~ an2 the. techniques for mecbanization,used by Sylvania in their cor:,ercial ; 
'~a&.tities, .fiso, we he.ve reestimated the operating costs for the,,FL;?G fa- -{‘,-'i' 

." cilities which would h;: replayed ,b;v ,the~ pmpo~sed;pouder:~l?e~ur~ .0?~~?:""3,e .: : ':~: '.: :' ,..,, ~. : : : ..:,:':- .: );'.,., .., :: ~... . ..c:,idF :. _,_: '.I. ,. ..~ ..y, :' :::yi j;: .' ,'_ ; : ,'~., 'E..,. ,,.? ,,,. -."';Y ~.~..,.* ,' ;; .!::c;:.:'T:- 
,,;.~. : Thkreport 5.T . kes 'our- a&~&&?& this 'project."- Thk..'technolozy of. *he :-~:.;:,I;:,, 
I ,. 

.' 2 'process. is brief17 discussed, the economks of ~ath,the'~ro.~sed-.fa~ili~ and :',.:;;:, 
'the i?XiC f'a&iti,es are estbcked and anelyxed,. and: conclusions arp, drawn re- :;::.-L ,. ,: '.. 'ga+ng cont;inxed development, .construction snd operation.of tbe propsed ,.;Ir:~ 
.~plant era discussed. AS a.:resuit'our findingsand recommendations for future . ...: ':,'\:; . . 

development activities are presented. j,,:~:... :.; .: ;c:;:;.~~;:;~; _; .' .Y$ Jo ...;: :' <; : ~.';.,::.;):::; i ~:..A :: Y:...~z$$i ,.. .~ .;. ,' i, :.., ;.;)-.:.;.'; _. . . . . .~, ,., ~' ..'. :,:..;. XXI:,;: ;. Y, : .,.. ::. -:,I?. :,<. , ,. 
., :- ::r; 'y,.:,;,., :. 1 ._,/. 7, ':~T ..,, .:: ,.;;:-.. ;ys .:, 
Technolo,?~ " ,.~~~~~~;:;.;~~ ;<' .~. "~':;, .,: ., ,. .~ ~.. i,: :"::,";.', :. :,:..: ,,,. ;'~ .,,, ,, .: : - '.'...... ~~1 ~: .f_ . . . ..i'j> :: _. .:. :(:-'5: i.. .l. 
The chemical and mstallur,--. ~-s3.pmcesszs for the proposed neir facilil$ ake 

. ...,,, 
'i.i:,.: 

'prerented in detail in ~~lvar~a's heport 110. Xl?-259H dated Fa7, 26, 1.957.~ '..'j. 
The process,, chnns(ed in m inor respects by us to keep the same process ctit~+tia 
as for ??4?"u processes, consistsyof the following steps: .'. : .' ., ,,.: .J- : : .~ ::,; ;. . . ..: 

., '~ mw 
,,.,, ,.. . . _. ..-~-- _.._____ ~..~.~_._. . .._ i,i ._.,._ .2.--L:.: 
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'. Sylyania envisions the bioc?ss'as eut&???tic in operetiol? With a Pini3ti of 
manual o?eratiori. Ths propossd process is based upon the laboratory nnd 

1 :.:I. 
pilot plant developnant.activities and uson Sy,lvtiia'o coranercial engineering 
"~@;;%&),r" o' .' 

‘i 
: 

The pilot p&t operations bare produced satisfe6tory 4" solid slugs u'icg 
batch ~$~~&ions. :The yicid of kc~epkable dansetir?s &xs~bsen as high a6 93$ 

A (: of' the total nmber.of ~16~s pressed althcuxh 7 ship;Jahle slugs presently 
raprasent o&y about 43% Of' the as-pressec: slugs, (This low yie!?. in.th9 

.liicks&llo operations iS uz.db.etQod to be duo,,to the severi$y of prese;-t 
a. $nspactior ,ze>hods)... The equip;.?ent used is actually a scale-up version of F 
'( ithe laboratory equipment (multip-.. 1~ instead of siug,lc wits) with the ex- 

.,.,_ .' ce;rtlon of the. ingot hydriding equipme;lt which produces hydride poa;der,con- 
:: t2.mous1y. '., ,.. ..: 

. 
: ; : ._ ..: ., .i 

.. ,~~~‘:y.,‘- : .:. :j..; i:;: ., : ‘. : ,. ~. ;' " : 
,'.i ..' Ve have revi&ed'tha ~pckd~r'~m&all&& technology and belic~~'thst'& pro- 

jsctad facility oo+l.d be:operated a8 proposed, both mct~llurg~cal~y ,and 
,,. :: '~ '~achanioally, ai,th &fairly good c1~ance for s~cc~~eO ):' '1::':'. 

:: . . . . “.. ‘. The acc3ptability of'the finishe~d'pr&duci fof'$ila operdtion,ha0 '&t~bsen "' 
aompletsly denL,.L0trat6d6 Statistically, in the order of 100,000,to'200,000 
sluga would have to be subjeded.to pile operating conditions befovo the 

..,poivdered slugcould be finally prcved equsl to:or,better than the present :I:- 

I 

rolled slugo. Such a.larga scale activity $E not now envisioned so that 

'. 
frm &statistical vievpoink trre shall not be able to determine that the 
pcw&red 012;: rrguld eqcal or better the rollnd olu=, ~~erfo~7zanc3,. 

” ..~ ,, ‘:’ .:;, .“, ,..., . 
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equivalsnl '._ 
-; : ;,,:to' rolled .slugs. in:tha pilen. :,~ : 

::::.::.:;',, I-;.,::This, test of.,slu;s,, which a&.beinglprop~red under,,idenl conditions, cxld 
'.' -.'.'. .:. :':: 

,indicete ~;~et!l~r~t~e~p~~~de~~~e~~llu~~y'pr~ce~a~produc3s metnl,ipferior to, :' 
prose& ,pro'ciuction rnet~rls;,,.,"I:::;1: C7.f" ...:: :,'--...~::.-.iiV. L - ; .l..:' .'.:'a ~" : 

~' .: :.:.I',.:: -I,. ;:.:- .,.. I. '_.: : :-. :2 .Y '.' ,, 'y-:,' ~' 
. . . '. For the' p&-pose of.th6ropbi-t .itl.has'be3n.assumsd.'thnt the .product his ec&.ya- : .. 

:: lent tec!xically end economioelly to,:the roll& slug in *operction."Vi:~ '~., '. 
belioqlst thr .5000 tost:slugs cati.on~y be coaiderad a prel~nirnr,,exami-. " ; 

.- 

',: nation of slug.~Glity. ti'&dditiw.td~thti stat.islicnl requirements,noted '. 
above; hit .should else bo,noted that.:the tact is f.rr foK:.-inch solid slugs 
made:by end-pressi;:g in laborutory,ty,so'equipm~r;.': using ingot ft:ed!, If 
derby feedsi?ere $0 be used;,-(tihich would rnoGt';z ::Atainly hex3 ,-to be the c: 13 

... 'for nti oco~omia pl&at oper&i&) htid.&in6h slugs xero to be msde .by sids- ~. 
..:' '. pressing in production size equipnent;.,,tiother'pile test would hxve to bo 

'-msde. -Without .kxowiog positively Khat~~risk.IIanf'ord would assume in accepting 
. .; R new product, it appe%rs~ advisebla:to consider-the possibilityaf extonsfxs 

product testing in ftirra v:o,rk{; :::.,',ii:,~,.;Y .~:~ ,.:.~ . . . . T : : 
: ,~ .:.:. ." : ; : .i~~' .- 

'. "'. I' ,.. ,.; :,:.: ,~. ..,, 
In'ths~~produ&ion of,,the 5900 slugs to d&%6,, SE? has been Restricted by:' 
Hn?ford's desire for a consiStsnt produc t which requires c0nstar.t p,roceos 
conditions. Such ros'&ictionS limit' seriously'the process changes which w.n 

. . ,,ba made to imprcre,tha prow&s,, and.to test pro::ass vnrinblos.. ,The eao~x$ o? 
useful developmsn~ L .itior~ztion which can be obtoined.Xor.tbis portion of. tbo. 

: :I- -project, 
: ': nnd money, ;;' .' i 

. ..'..:: '. It, &&Id ':;p_Ds; d&i;~bg t& 

Xt~ia;'. ..': : 

Economics 

., ., 

,,, ,i ',' ~. 
:. 3, Product 1 eit+..ar solid Hwx'ord 4" 

cations including contour. -.(i% have as&ed that the need f&a .' 
: contoured surfece would $,independant ?ft,ha pr?ces,e by Ain! the 

*lug VRB p&3). ',. : c,/ :3..':,:;.:, .:, i .;;:.f~{.L'- .: _' .' :' .?~I ,::( : ', : ::. .: '. I : : 
.:i,...'. :'. .- 

,~, ,.,. .,yq,$$&~ _ ';~, ,: .'.: ,.:./ .@Tp ,. ..,, " ,:i,,. ,. ., :, I'; 
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