B. I. lL=&

The resulte of all of our latest caloulations have been forwarded to the Corpo
of Erglneers .

Gag-Zmtkeals Demonatratioar Plant

Deslagn

In December X3LT idees zomcsrning the doaign and congtruction of the Gas-Synthe-
sig Deponatration Fladd were just heopg Jormulated, A Sembative contruct was irsvn
aroand preliminary flow disgrame {fig. 18) and material belances and were sent oot to
giz seieated bidders.

fu Jonuary 1%, 1558, bilds were recelved from several contréctors tror the archi-

tectural services, desisn, and conztructicor of the 12C-btarrel-per-dsy-Grs-Synthesisz
femonsbration Ilent, Eids included provisioms for the desizn cnd coastruetion of the
follawlng upite: Coal geelrication, eynthesls-gas puriliceticn, Fizscher-Tropech syn-
thesie, product retovery, witk tresticg, and genceral services and vtilitles. COr March
17, a cantract was vigned with the Keppors Co., Inc., Plttcburgk, Pa, dne of the
fastore Influercing the award was the famiilerlty of the contractor witkh coal, its
mandlirce and zasificatlon. The contrastor had intended fo build 4 similar gesiiica-

fom plant and alresdy had on hemd rany deslgnz and some purchsssd eguiiment mppli-
cable to the Bureau of Min=s project, which esved consideruble Lize sared elorl. The
cortrzct antitles the Gover-ment to inverticns mede by <he contracter, bis enployeea,
or &gents dirzctly in the performance of the vork.

In crder to obtelir scurd technisal advice In seftiing yp & gasitication and ges-
gynthesiz program, o mrbear of 011 And roRl companices engaged in syoshetic-Tusl oro-
grams wors cohsulted,

Inmediat=ly after the contract was slgned, wark was vegun on the [low diagrams,
tentative plot plans, and sguisment epecifizetions. A etalf was acsembled +0 csrry
oul. the slanpiew fubelions, awd the respeu.ive duhies of The plamming sectlions weroe
defined.

The procuses accevbed for the femonstration zlant may be degerlibed se fol lows:

The coal-gasification plant corprises the oxygen-produstion urnis, wkich was
Inatalled wmdzr the Cosl Hydrogonation Plont contract, cosl-nendling equipment,
procegs-cteam guperheater, atwl the gesifiess propstr, with itz eppurtenances,

Tre cogrgen unit is a 1-too-per-hour Dinde-Frankl plant which wse browght from
Cermeny, where it hod oeen cperwted for sbout & voars. It has been overbauled, the
metore adaptad to our power supply and the undi reassembied substantially 25 1t had
besn Iwetalled 1n Germany.

The coel-landling fecilities willl dry run-cf-nine cosl snd redece L Lo aTRrox-
Imately 200-mesh, The pulverized coal will be corvered premmstically to ztorage Lins,
from which 4t wizl ke Ted to the procsss. The cteam for the provess wi’l he super-
beated to remction tsmperature by sessuse through a bed of refraciory pebblec thas
have heen heatad by combustion of natural esas,

The wasilier proper L3 an Awerdcen pedification of a unit partly developed by Lhe
Beinrich XKoppers Co. in Germa berore ard during the war. [t ig & horlizorciad, gweal-
taged refractory cylindsr 6-1/2 feet Znside diametar by 3 Teet lecgth, The coml will
be fel fram tae aopys—E, Dpicsked up by un oxygon stroam and the minture riroduead
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F. I. 356

intc tus gasifier through centrel nozzles &t each end, Oheen at fempersturss up %o

gj}ggﬁ 7, will be introduced separately In an anmalus agurrourdine sach of the cosl
IuERles,

iWTbor the reastion, tho gases will l1oave through a cennection in ke top center
ot =he zholl, Ary ssh sartizles too hoavy to remairn zuspended will fall into water-
genled dist 1ame and will be removed by slulting with wuter, T

Iz this plant, the hewrly depign rates are 2,300 pounda of cnoRl, 2,000 pounds
(are 000 ogzis fooet) of oxyger, anc sovout 2,900 pourds of superhoated atean, Thi=
cho1d Tesd to tho preductien of sbout 90,000 standard cusils Toet per oocurT of 8 raWw
synthesic gus zemtaizndng 12 to 15 perrent carbom dicocids and hetwesn ho o %% perceot
rasa of hyirpgen wwl carbkon monexlde,

Efs_uerl gases w111 pass tirough a wacte-heat boller, then through & ¢ynlone
seperator for the romoval of most of the fly agh and dust (about 7% parcent) and to
s wrshor-cooler l'or coollhg and removsl ol all but small guastitles of dust. The
canlad gas Will be higwm through elsetrical precipitators Tor the renowal. of the
ZimaT truces of dust {sas fig. 16 for simplifisd flow diagram).

i Teroely was produser hAas been instailed end sdapted to operstion Wilh caygen.
Thiz umit will use coks lo maks a gas high in cerbon monaxide that cap he bBlended
¥ith ayiroged Jrof methere re-formirg o produss a gibstituke gaa for srothesis whan
For aoy ~o=som Bhe Eazpers gaeirier ls not uperating,

Sipef. removod from tas gas at the vardious poldnds iz expented to be extrenely
sipaly divided and perbaps 31F7icuil io :acndle. I+ will be wmahad fran eack collest-
irg pnint and the weoer solloctsd in slow-sund filters. The filtered water will be
retirnod to the syaten ard +he scoarulated ash pemovsd periodically Jor firal disnosal.

The wee then will o sither to 3 storage holder or Lo tie syntheslis-gas compros-
sorn, As ska saz must he compoessad for syabhozlis, it is enaromnicel to comprass It
mefore Lhe semoval of culfar conpeurds to deenit parilisaticn under prerAura, The
bilt of the hyirogen sultide prosent will he removed by scribbing under pressure with
cthRolecrine solation, Scribbsd gac <hen will pass down through beds of lron oxids
Sar [inal slesn-ap of Iydrogen culfiasa,

To provide stfective means of meking eny dasired sd mEmtnents jn the synthesiz-
gas cynposision, there are provisiane for mdding ao to 50,000 oubilc fest per hour of
hrdromen-rizh gus from the exisliong catalytic natural-gus reformer st the Miesscuri
Ordouncs Works plart. Thia may be sdded after the gyntnesls gas hug passed shrouagh
tre ircn oxide towers, The cornined strean shen will pass through bedz of active
carbor An whivh ary thiopnene, hydrocorions, carbon aulfides, or gum formers that may
be present are remoeTed, 48 & Tioal purifisation step, tie gus will Se passed through
heuted beds of grenular alkzlized ire- ozide to remove Sry organlc sulfur conpoeunia
5,111 preseat. Conplete su fur remeval s ezsential to the Auccossiul operation of
the symthes’s step tecause all of the sctive watalyste kneown and uvniluble at present
ove ex-remaly senditive to sulfur poiscning.

Two types of converlers will be irstelled in the symthesis plart - an internnlly
cooted unit and e flurry-type unit - which mey be used slfernatzsly in order Lo study
tiac performanss of ewch [e2e fiz. 20). FRoth wmits are designed for pressurcs in the
rango of 300 to 600 pounds per square Inch und temperatures up to £00° F.  In the
f£ivgt, or intsrnally cooled comverter, a fixed bed of granular cetelyst is subwerged
in ooolemt sil, The sanverher, abont 5 feet in dimmster with a depth of 25 fees, will
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B. T. 4uch

hold about b tena of catalyet end will produse pertape 80 berrels per day of liguid
produst. Coplant oil wiIll be circulated torough fhs hed at the rats of ahout 1,000
allons per minute, then tkrough a waste-hest holler to remwove tne hest of reection,
and back to the comverter, The fresh purifled avotnesis gue will be combined with
rasyele gas, then heated to resction terperntuva (50079 to &00Y F.) by Leat emchengs
gith th= gaszs leaving ths converter. Thiz heated zaz and The coolant oll will pase
together up throuxn tihe catalyet bed mad will be geparated in a drum st the outlet of
tha comverter. Alter Lelng partly cooled by heat exchange with the incorlng aas, off
gas theln will pass througs a water-ceoled condenser. Liguid produsts from this con-
deneger will be sent <o Intermediate storage or to the distillatiom #e2¢tion. Tha re-
guired volumz of gea will be recycled to the corverter, The mxeess will be szrubbai
first to remave corbon lioxide and the: papssd through an absarption system Lo recover
the hydrocaraom walors. The 2tripped gas teen will go ta the plant Tuel-gas ayaten.

The sezond converter, & siurrty=type undt, will contein & fizely divided iron
ra-alyet suspended in coglant opil. Provisiors will he mace for sirculeting ihis
glurry withia the resobtor et extremely high rasec fabout 3,000 pellons psr minuta) ta
maintain the cavalyst 1n suspenslon and to allow A 7lsgh rete of hewt crunsfer to the
stean generating tibkos submerged in the reactlon sprce.  f8 hefore, the gas will be
edmittes at the bottom gad will flow un throuma the cil-catszlizet zlurty. Tha feed-sua
heat exchange, ths condensation of profucts, and the gas recyole will e simliar ko
thosa usec in the ipteroally-cooled cenverter, To elininate from the system the nige-
tolling wexas Foarmed, Tt La nacessary i» hotlh cascs o sernd a relatively smalil blesd
stroam fram the coclant ofl to the diszfllatfon cyctem. Theses wixes, If not raweved,
wonll comcetizrate io the coolant oil, sccumlats on the surface of the catulyst, or
arack and fenosit sarhoh,

The coolent-oil oleed streen from the -sonverters will be fol o a a7l11i, whers
the waxes and associsted meterivls are separaled as residus, and the ciesned :oolant-
oil diatillete retirnad fo the comvartar,  Tiguld condenaed Fron the gozes Ieaviag
the canverter will go to she primapry dist!llstien coelumn, frcm which gepoline will be
recovered as an gverhsad product, Dieeel 2l and hewwry dietillate fusl oll 25 §ide
gtreams, arzd sdciticnel coclant oil s the Sottomd p-edust (Seo Tig, 21), DHessl all
end heavy diztillate fusl-oil zide stresme will be sent fto storage ard mey he ueed
directly or trested further. “nstablillized gssoline recovered as primury dliivillats
will he sart to a debutanising zoluvmn Tor rewoval of 03 srd | hydrocarkons. The
stebilized gnacline 2 to be hestad and peazed over o bod of bouxite o convart oxy-
ganated cotpoiis to hydrocarbons and o change thoe structuse of She ungeturates,
Both of these changes rezult In Ilncreesed ztahillity and = higher cotens nuher for
the sreated gacoline, Absut 95 percers of the raw gasolirs ie expectel <o be rscov-
ared #g finiehed product,

Oy and C) kydrosarbonz scrubbed from t-e gas and recoversd froo the cebutan’ zer
amon: to 88 mach s 15 barrels per day and will he polymerized Iinto nigh-guality
grealine, The zolymer rraduct smd the trested gudcline will be sompined to preduce
3 gtable, suifur-fres @ucoline of shandard 2ciling renmge snd saout 75 clesr A2, T.W.
ootane nuwcber.

The [desel-cil fraction recovered from the prizary column will recuire Sreatmert
to impreve its stebility mnd igmdtior queliti=z. No prosess for this troatment bhes

¥et heon selected, pending the results of rasearch asd deve_opment work In thls Ilield.

The busle desoign, doteiled cngireering, and conctrusticn of the plenlk have hngn
broken down into the variqus sechilone, und werk ig proceeding on ewch slieultanesusly.
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B. 1. 4458

Gencral specifications haye bsen written an emch seztion by the sontracter. These
gpecificatiane, togather with the appropriate flow disgrams, &re the technical guidss
for equipment Frocurement. congiderable study was glven thans specificanions, and
manF oadiffcaticns suppgested by Hureau englineera ware incorperated befors finul AL~
proval was glve:. guha-antially 3ll genersl apecifications kave besn conplelsd and
approred.

Agresmants have baen nade with the Tniverssl 01l Products Co,, for the catalybic
polymerisation unit and with the Fhillipa Pesrolewm [OTP., o0 the eyeloversion unit
for wogreding. An agrecment for the copatruction of & =lurry-type conkactor and
asccesiary aquipment for & synthesls-gas comvelslion wilt is pending.

It was falt thmi the mest urgent part of the gas-nynthesls progrem is the denmon-
stration of tae pulverized-coal gasifier. The constructior. program has hesn planned
am thot the gasifisr proper will he realy for operation in Merch 134%9. During the
parly operatlons, any gas aade w11l be sent through the washer-cooler to a flare stack,
and 41t will not be necassary to welt for gompletion of the wyasgte-heat hodiler or the
dust-removel ayperatus. As these (tems of eguipment 8Te meds ready, the gas flow will
he chanped to permit tkeir gperatlor.

fa sulfuyr purlfication ia carried gut ulder pressurs, oo operetiona can be sy -
taker until the sgmpreaser houee 13 finighed, The functigns of the varioue compres-
gors have baen Tixed, snd ordsra have been placad with delivery scheduled Tor early
apring. It is planned to schedule construcllon of the verious purdifying unita so
that they will be completed and tested by the tims the cOmpreBsUrs are avallabla,
Byuthesie, product-recsovery. apd treating plenta will follow laier.

Toe general services - POWar, gtogm, water, cooling Lowers, Sewers apd the liks -
mast e completed in part kefore any plant operations are poseible. This work 1s
being scheduled so that Lhe fmcilities necessary for the gasificatiom step wlll be
available before the anticipated operatian; those pecilier to later sections heva
basn deferred.

Enginessring-design drawings and meterisl procurauent for the zonl -gesification
step are Substentially acmpleted, Leay-out work is complete. mud design 13 well under
way on the gnﬁ-?urificaﬁiun ater. The synthes’s step ig 1n the lay-out etage, =and
the flow diagrems of theé diztillailon sectlon ore neardng aamwpletion. Drewings Ior
generel plent servlces Ara approgimately 50 percent complete,

It i5 estimeted that the engineering work es of Decemher 1, 1948, is 53 pervent
compl ate .

Coaghruction

Late in April the centractor czzablished his t1eld offlce wt Louisians, and
surveys Tor lovating fence licee and establishirg greding levels ware begin early iw
May, By tie enl of May, boundury lencing waa westly fastalled and grading half dcone.

aruding work continusd the fipet kalf o June, but was nob completed beceuss of
heevy relps durlng the second hall of the montn, Temporary conetruction buildinas
vere eructec, and materials for copstruction pegan Lo arrive. Ezeavsticom, form
work, wnd placing of reinfereing stee]l “or tae warshouse were tinished, and Lhe seme
work was begun on the chunge house.

2504 - 80 -
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F. I. 4456

Fowsdatlons far the warohsouese and chavpge house Were completed dn July. Ezce-
vation of ti1e gasifier bulldiyg was cowpleted, and most of the footings were povzed.
A suheontTRCY for plent roeds was negetinted, The gsaifier shall srrived at the

511‘.-5_-

The foimdstion for the gasifier building =nd some eguipment foundations wers
cogpleted 1T aupuet, gnd the gasifigr shell end supports were put Iin place. Struc-
tural gteel work on the gaolfler ballding ehowed good progresa.  Joncrete work wes
; finjshed for the codling-tower foupduticon, carbon-dloxide-gas bDollisr, hydrogen
£ polder, And coal glevator., Tae raflroad siding wes completed to the track hopper,

‘pne Rerpely gseifler arrived at the site effer being dlsmantled and shippad from
gt ., Loule, Rreavwmtion for the fIlbker beds was startad.

During Sapterhar work was punshed on tine gasifier buwllding and equirme=t. The
repaining squipment foundeticms were finlaned,. and the tract ropper foundatlon wae
. completed. Moet of the structural-cstesl weork for the bullding was finiehed, apd

elovator carings and the dust-collsctor system were erected. Fipe sleeves under
roadvays were put 1 placs. The changs helcs and warehouse were campleted:; and
the flare ssuch and cooling tower were erected,

In COctoeber, closirg in of the gueifier bullding and equipment setting wms
prought memr sompletiss (fig. 22). Buwildiag stecl work was palnted, end moat of
the roofing und alding were applied. Coal conveying, crushing, dryisg and pulver-
izing equipment, pebble heater, Ferpely gusifier, duct work, and filters were In
place. Dehtlisfectory proaress wWea mads in lindng the gasifier, The ctorm cewers
wers placed undar the resdways, the sanitary sewer system was completed, srd the
flye 1ipes and storo eewers were 1nid, Plant-road greding was complete, ard sub-
hage rock was spplied. Excavarleon for ths Tilter beds wes completed, and comepete
work wae finished =arly in Kovember,

tm Decerber 1, estimated complation of tha asnebyiction work was 20 percent,
and the following tabuleticn indfcates tae welatlve slze and atetues of its
comporernte;

Egtimated
Estlneted Est imated percenloge
rercantage percentags ~amDlete
of complets ef omch
tatel to itenm to
hlt project Decembeyr 1] totsl progect
Gasification 2l 5 55,0 L. o
Furificzatioz 1z.1 - -
Simtheeis 1.3 - -
Dlatillation 17.1 - -
Oeparal whilities 151 8.7 3.0
Catalyst preparation 3.1 - -
Subcontracta 1l. 24 .0 3.0
100 .0 20,0
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E. I. Mss
opusration

Working ot ar cperatlonal training progrem and #tart-up procedure for tha grs-
aynthosls plant wag scpevhas simplified Ty the proeressive aoquarcoe of the process
end the cgtimu.ed stepwiss completion of constractien., This will permit copcentra-
cicr o1 the task of eliminasing start-up diffisuities in such unil as J1 Js zcmpleted.
When smooth operetion dos been achisved ln one imit, the next should he ready for
Lria:l operaticn.

fresmizction plemmire 7or the operating foree of the whole plant has besn completed,
The superwicors mnd sone oporators for the oxygen plant have been employed.

4 genersl Lralning course of lectures amd demons-ratiors bae beeh Aaveloped which
‘s to be given to sll new operators as taey are cmploysd. This 1= Intended teo orovii
indactrication into the synthetis-liguid-fuels woerk. FPrysicel and ckemical princl-
=les ipvolTed im the Trocesses arc dlscussed azd prectival lllustrative examples clted,
T aperatorts duties and responsibdilities and required tesiniques In ths periormencs
of these dutlsa are outlinad, Informaticn s glven on the Inatmments to be used; and
a pereral summary ls given of the shart-ag operaticn, mothed of contrel, and precau-
ticns to be observed in eech unit of the piant. First gid, fire prevention apd Cield -
ing, mnd the cave aod nse of piant safety equipment are treated extensively. Tnis
iegres of sreliminary training 15 necesdery becsuse the pperating JTorce must be re-
crulted largely £rom pecple wWithout previcus ifndustrial expericncse in this or aay
reloted field.

Preparations were campleted recently for operating the ozysen unit (moe fiow
diggram, Tig. 22). These iscludesi extenmsive tesTts to assure That all procssd eyulu-
murt war frea of leaks; turn-orer of all roving wachinery and rarning-in of the air
bigwers, wir conpressors, and amuonie refrigerstion squipment {Fig, 24). Detalled
oreratirg procadurés werc prepared covering the characteristive ol wach plece of
macor ecuipnent, ilnstrurt ens Tor asarting esch lece and group, maintenance of hor-
pmal grercuicons, and the carryiog eut of scheduled and emergency shit-dowrs.  The
operators were tralncd in thaese procedurse by lostructiom snd wctusl trial operatione
during the tun-in periled.

I 1z saticipated thal Lhe oxygen unit will be preduclng ite rated output of 1 ton
par hour nefors installation of geaificatlon equipment is completed and made ready
Zar aperasion.,

Plens are ready for assembling groape of operateors for L pther sections of
the gag-synthesis plant in time ta permit therouyn preliminary training in edvance of
opersliong, Operating procsdures for the gaeiflcation unit heve been prepared iz
collonoration with the contractor, and preperatiom of prosedurss for the otker wits
witl fallow sz ragqnired.

Irciveering Studles and Cost Eatloales

Almost ovoery phass of the Geg-Synthesis Demonstration Flart deosign hes required
special spudlcos to evaluate factors uflecting design or -o perzit the celection of
the mogt =fficient or econgmical proceceEes.

studies tmvo Leen usds and ars continuing oo the thermechemlstry of the masifi-
cation step. Heat and paterdsl balances ond eqailibriwe studles were necessary Lo
sxplore tos s°fect of verying oparating temperatures, axygen:ceal ratia, steam rate
and stesm tempuraturs, snd the additlon of serben dloxids to the gaeifier. The
effany of the soml charazteristiszg on the quancily ol compositior of the aynshosis
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Figure 24, - Interior of oxygen bullding, showing operating floor with oxygen
ractification column in center background and air compressor in
left foreground.




H. I. 4iwse

gas, the extent of steam utilizations, ani proress control alas weps Btudied. Thig
wark lesds tn the salaectiocw of the most Favoreble operating ~onditians,

The eifect <f pressure on the ronoval of sulfur aompaiads from the ges and khe
anticipatsd cost of sulfur Firifization, both ac demaretraticn-plan. and cormerolal-
goade operaticms, was studied, Varions burlfying agente have besn investigeted in
orier that the mosl sultable might be selected. 4 study was made of tie ralatlve
valuse of water and ethancleazire asluticme for the remaval of aydrogen sulfide,
garbon diloxide, acd organis euifus ypder preaswe, The relative power &nd hest pe-
quirsments, squiprent cozts, and losses of process meterials bad to he nlosely evalu-
ated. [t was decidad thas, for the demonatration rlant, the cremical solution was
preferable To water Zor removing botk hydrogen salllde and carbom ddexids ard that
goruzbing for removal of orgeEnlc sulfur wes not lesirable.

Potentlel vrocedses for the prepsratlon and redustion of tis syntneeis catumiyst
bave uesn exaninegd, and & unit fas Loeen deslpmed, Two Forme of catalyste wers jn-
eluded, e gramddar for uss ir the Irternally caale&—cnnvartgr Erocess and the
gther finely powierad for uza 'n the plurry procesg. The pesalbls contaninanks in
ths gas used or reduction and the effect ol suen on the product wera congldered .,
Mualmim limits et methols of purification wers determiped and the masults thes
transiated irte process design,

A13 of the kraown proceswues oy converting carion moroxide and hrdrogen to syrn-
thetic liquid fuels have been exumined, Comparisons were made Tor deeign rogulre-
ments, cost of Iastallatien, reliapility of oporction, rield, and throughput, The
results of this woprk justificd use of tke lnternslly epaled eFnciaesls procass and
Irdicated the desirability of including & second type, namely the slurry process,
1n the daronefrazion piart.

The aclectiem of & vuolunt oll sviteble for a1 antlzipated opesutirg conditions
wes bazed on the resulte of sxtensive caloulstians of tae vamorization chapncteristics
&nd thermal bhebavior of svailable meterisln, Thess coloculallona have frdicated shat
tle boilirg-rapgo charecteristizs of the coolant oll may be vary important to the bast
pperation ul -he pracess. ¥ar thie TeAsun, 1t vas necassary that the Afztillatien he
Bt daslgned a2z to parmilt the recovary of any selected one of & vardety of coolunt alls,

The demorslrasiorn plact {s deeigzned to operate with iron cstalysts. Howaver, io
vrder to gvaluate the potantialities of commerciml operation with cobalt catslzsts In
the making of special rroducts, o survey wos made of the world production of this
metal, and celoalstions were rads on the thaaretically attalneble rate of produstion
of synthetic fuels, Thia stady corfirmed the necssalty of baaing cormercisl eparu-
Hlons on & catalyst wede frem iron or other roadily avallable melerials,

Work was begunm on a preliminary design and an catimate of Tlant ard cparating
todts for a commercial-gize coal-ganification and gos-aymthesis plant to producea
13,000 harrele per calendar day o liguid hyirgvarbon prodacts. The mein eproduct
Will b motor gasoline with a ¥leld of Dissel fuel as high as practicabla.

After the product yield wae ectablished the follgwing boelo ProcigeEss wore ted-
tatively agreed nupon:

1. Zressore gesificetion of pulverlzed coal utilizing the Koppers-
type reactor,
2. Buperheated ates;m ard orygen fesd to the Zagifier.
Steayr and cxyzen ape heated by exchinge witk the hot gaszecus
Produvcets lsaving the gasilier,
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3. Gynlhocis of hydraceroon gas by The slurTy Prouveiis,
probebly in & two-shage operotlan,

With tresze baeic processes declided wpomy PTocass calculatisns srs helng made =nd
soow diosrsns developed. A fpecific roal and olant site for the inizisl work hes
noen geiesled.  GSubssgacalt ealonlations Tor difforent coals will s made s the sane
hesls. Plants teo use asveral represgrtative coale will be aztinated.

When tho pize of rajor equipmsrt has been determined, quotations from mahifas -
Lorers proehle of Tabrlicating such ¢quipment will be yaquested. BEgquipgnent prices
w111 he estobliszked by a compariscn of guoetstions. Uging thece sguiprent casts 6@
the sturtine nednt, wlant costa ther will be calculated, Gosts will b LorpaIed
yita z.uwlles alzeads sompletad,

General

“lant malntorance conslsted primarily of the upkeep, roralr, and partlal ower-
wtior ol tha [ormer Missourl Jrdnence works, tre completed portions of the twe demon-
sbtrosion plartz, and H1 reaidence wnite: [(=ee fig. 292), This -overs a tulll-in area
of some 165 asres, with all usility cprrices . HEven with ourtailed operatisns during
plapt -anshrusilon, the fil=er plant processsed 90,000,000 galleons of wonter, Anrd tke
powar plact brepsd 20,000 tons of coml to produce 270,005,500 pounds of stsam for
wres wed For she gencratlon of 4,000,000 kv, -hr. of electricizy, Maintenance and
roreir of 109 movorizsl sguipmenlt uwnlte wnd vohiclen required 5,000 pan-hoirs,
oeintirg 7,000, carhonser work 7,000, plurhirg repair 2,000 pad eslsciriscl repair
3,000, DRewectivation o hyper writs 3, 4, and %, hydrogen furaages o and &, and bioe
Fas aAglugrs waz besia i June a=d requirsd 7,000 man-hours. StorT damagse in Mey
naconailesed ste Lwegest repsirv Join, replacemsrt ol 1,200 par=s of glaee and Comn-
structior of naw roods cn the warehoune and filter plunt being the principal Toems,
T add’siar, Lhe muchine ghop gpent ©7,000 men-hours in produsing muchined zaxts,

o7 piag specleltiss, and 5,000 iens rlugs of the 17,000 pounda per square inah work-
ing pressurc cless Tor the nydrcgenation demenetraticn woid oxysen plazta.

Ar aotive oufety, sveldent-prevent ion, £ ro-protesticon, and Zealth and sonite-
tflom grafrarl WEE agmticued,. Acpideot preventlon wes e totained with construction
cemtractorn oo an adrisory baAis. Safety procedures For operatiang tne poa L -hydog=
paratioh pladil WErd suhen ished wnd inccrporated in the mperetirg manuals; ginilar
chacelirag arg o premratlom for (he gan-gynthesle-plant goeroticem. 411 mafnten-
snoe, opersling, and power-pluct supervizors have cotpleted the Haliunsl Salety
founcil's 20-rour coarse 1n "Safety Mansgement tox Foremer.  Fhyslcal gaslifica-
tiom stunfards wers de¢t up for all soapeificaticna of employees and usad Tor proR:er
tlacsmezt, A firat-ald eteticn was maintained with wo rurses ob duty. TFor con=
strussjaon work, the accident-rraduancy A.E {mmher of irjuries per millicn hours of
ciposira) was 4.3 anl severlsy rate fastual time lost per 1,000 hours worked] was
f.0u,  For Bureau activitiss, toe ratan wera: Freguency 4.3 and ceverity o.l%,

Cozt-zocgaallng preceduris Wwere eotuslishes To co-foarm with standerd commeroial
practice.  EBaireau sperating sosts [rom Avril 1947 Lo current skatus wvere szepemhlad
ir menthly ststement form. A4 NSV work-arisr proccdure for plant opzrat lons was
coveloped. A COODrenEneive susde For meklrg ~ort estitetes fov chenmlcal-type opol-
ptioms was corpletad. -

Flaoal aecount ing wes conczymsd onlefly with renmbursement of the tWo zgnslric-
tion contracteors Lor materials ard services, The field audilt Elan has b=en contnuad




-punodbxyoeg BpPPIW UL jue|d UCIRJIISUONS] 11 G=~0) =203 pUe SHIOM
aaueupap LJNOSS W fpuncabesol Ul 15afoad Bupsnoy e1UOPJQ  "1SBEURNOGS Duijoo] “m21A ZIWEIOUBg - ‘57 ainbr




F. I. hss

satisfartorily. Foutinc fiaims for sesvices, transzortabicn, travel, and miscel-
Jaseousd pursiases ware spproved for payment; nore than 2,000 wouchers were processed.
ApprDEiﬂﬁtEIF 1,230 TLurean purciase orders wora [osusd,

s wrgperty Arcointing section wee established to properly administer former
HisSDur1 Ordauren Wonks piant eguipment walued at $11,000,000, a $2,000,000 inventpry
and the tWwo new Jemorstration planta. Two of the five Micsourl Ordomnace Works smmonda
lines have bezen tranefsrred to the Ordiance Departmsnt and will be dismentled aod
poved. Otoclk recordc have heen propapsd to conform with the coegt-acesunting syotem.

The O2vl] Service Board, which waz estabiished late In 1947, announcesd exsrira-
rions for 12 goasre]l classificesione of pesltiom= in tke CAY, (P2, and 5P sevvinaesn,
The mmzer of empioyess increased from iho to 275 during the yeaw.

Maruscrlps

A paper cnzitled "Ths Thermel Eftisiency of Cosi Hydrogemstiod - Fresent and
yuture," by L. 0, Skimner, R. G. Dressler, C. 0. Cksfee, 5. G, Miller, aad L. L.
Firet, 1s seedused to be sublichod by the dmerilecun Chemizsal Sosiety In the December
jssue of Industrial & Ergineering Chemletry.

“n thie pazer the thkermal efficiency of aa brmproved coal-bydrogenatlcn $lent ia
diecussed 1n cetall, acd the efflclsacles are compared to a fyplicul Jerman hydrogena-
-ior plart. The new ideas and pracesscs discuaspez wre Ineorporated Into a plant de-
slgred for improved thermul affislenny. The over-all heat efficlency of this plant
{15 calcoulated to be 35.0 poreent ae coppared to 285 pursont for o Typleal Germmn
olart. The cszleulations are divided into thies sections - Rpirogensticon propor,
hydrogen memifactiure, and power plans. Devallsd dats are presented fo vorlify e
Tegults Tor escl esction. A cooparison is meds with the Gercan aefficlency for tke
1ndividusl gectiens with the following results iu peroenl:

proved plant FErman n_~nt
1, Hydrogenmr-ich PropETecssssasa Ta,.2 91.%
2, Hydvregen manufacture ........ Al.y 27.0
3. Power DLANE 4w errivenscnsna 59.9 Le.o
b, Over-mll heat afficlency ... 55,0 200

The galculatleons are hased on 100 tons per four o malstuee and ash-free codl to bydro-
gemation prapar witn the Following materlial guantiiies dnvolved:

Total coal zharged (as receivei)} .o.ive.iiecvsssnnas nOT3 por hour 2358
Total coal sharges (maa .t )L oooiiviiiiion Ao, 1980
Total rea’ to hydrogenstlion (m.e.f.) @oeiuevan... 13, 108,90
Total coRl to Ho produstion (m.o.f.) cesceeee oo do. 41,8
Total cowl to power Blant (Mea.Ta} ciiannssnasras di. =t
Gasoline produced ....... e e E et At aeiaar A do. £2.0
Liguafiad fusl [MRSES s ueserarmesrenrrannmmnrsnnnna ao . 13.3
Bofdumam FUBLl L iuiairanremcrmtineisisnssnssaasnnsa o, 1r.¢
Eloc, anersy required o .onevcierenrvnessnasssnaniasnsnans SW.-0T, B, 37
Bream required (nek) ............. e e 1b. fhr. 343, Ta0

1/ Moizturs and ash-fres.
Flov eheeta sre Insluded far esch sert?on showirg complete heet ernd maserial nailaToes.
The favorsble incresse in heat ffIclercdes zshown, belrg ascompericd hy a oo-
flderabls ducreace {n plart costs, fsdicates the aecossity for ax aggrraesive coal-

ydrogeration dovelapment stuly &8 & part ol our natlonel scoromlc and serwrily program.
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