Bnfore operations ware resumed, 1% wag necssoory to diemantis all of the hot
Fiping in the stmil for refacing of tube ende mrd 1netallation of new lsna gmakste
wd new holta.

Uzcn completion of thin work the uatt was mressure-tested, the firea lighted,
ard production of 77 Lo 78 octans-number {motar method}, 5 to 10-pount vapor-
reasure f83cline was reatmed on October 24, The produst-fesd heat sxchanger con-
tinued to give comalderable troubla with uneven cutlet temperatnres ca the fasd
pldo. Thia exchanger is compoaed of a mumber of duuble-pipe hairpln unlts hoyg 1n
= vartigal poeitlion, The producy eptering the hot slde is partly condensed, end
the resulilng 2igild $sndm {0 collsct in the ammular epaess bswwesn the pipes until
the column of Zi4uid 1z a2lgk cnowgh to be foresd out ahead of the vapor atremm,
Whoo the 1quld 2olwwn i3 Forming, the heat-trensfsr coefficlent falle off, reanlt-
ng 1ln a drop in temperature of the feed lseving the exchenger. Tnesa changss ‘o
temperatare were g9 large that thoy were not compensated by the prehester ; which
genmaed & 20% 4o 20% F, variallon ic e temperaturs of tie feed entering the con-
vorter, therevy reducing scmewhs the efficiency of the rescticr. There s’so wag &
tendency S the prelester tubes to ran hot (1,0507-1,075° F.) owing to the srratic
and —ov elfisioney of the sxchenger and +to the parallel flow srrangsmendt o the
Irehoater, {onaiderabiun le being gilven to designing a ney tubilar sixchenger and
G serlies Tlow 17 the presatsr, The inlezticn punps egulpped with imprevsd tlonks
and hettar lubrication gave gocd mervice, and packing lifa increascd to 15 days.
Approximately 300,000 wallons of vapor-phase Ceed stock wan cohverted +o Tinlohed
gaagvlire uring the sazcessful 30-day run, The principal flowa, temperatures, and
¥lrlda ara shown in takle 3. Flgore 4 is & flow diamram of operetins conditicne,
sad tablo 4 zortains asalytical data illustrabive of ths quality of the etreanms,

Mechanigal Features and Flant Immrovements

Troparatlion of Coal and Paste

Peal grinding and dryirg wauwelly le demo iz & mill swepht wiih Dol &ir ar [lus
gea. Howsver, 1%t wag found that a mizloum of ox‘detion and low-drying tenperaturss
a2 well a2 £ minimmw of eliher very coarss of very fire particles wae daslrable for
the nydrogensticn progesa. Accordingly, the Gesign waa changed to includs recirgu-
latilon of the pases wod crying in & ges of l2es than § percent oxygen cantent at
3009 to 400° F, Exrerience in grinding Rock Springs cosl alac dtsclooed the need
for mich closer eontrol of tempsretures, pressurs drope, snd flowo than in the usuna
Inntnlletise,

Tc reducs the carry-over of coares particles in ths Finely around cocal, 1t was
naceasary to use a flxed, invertod V-iywe diffuser in B largs double-gons classifis
A4d1tiongl studies are under way to lmprove the guelity of the ground coal spd im-
oreass e capaclty to design rates.

Ths wse of & Waytral tu [eed ths coml has mressnted many problens, Firet, the
cofl ontering the Vaytrel from the starage bin iz hot and sontains £7ner [throagh
£0G-mesh} 1n the range of 50 to 70 pevecent; various devisesa have had to be used to
mrevent fiocding of fnis coul onto tis Wartrol belt. At present, & aystem of satfl
in the chute from ths Ster feeder on the pulverizad-geal Bin, together with & sanm
akirt, has mwoved the moat micesssful, Recantly, & varla®la-gpesd motor hay bosn
nged on the Star feeder In gonJunctlom with the Wortrcl to mevent floodine.
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TEELE u. - Analysie of feed and wroduct slroume during
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In the firot run, verformance of the low-preasimra, velveleas, mod!fied asrew-
typz, paste-circulating puampa Wwas vory poor, resultizg in low delivery rates and
Alachargs ressuced sfter short vpersiticn. The oXesegive wesr of the ptators and X
rotore ia btelicved to be dus In part t3 the servies and the partlel rlupsing of the
sucticn lire, Hew ssatars and votors wers installsd, the suchion limes to the indi-
yidual pumps were aimplifisd, and the performance of the pumps hea gan Fulrly
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tigfuct
gﬂ- atendard du

tn'tlel ssrvice.

fpam dwo aoaErced:
rluid-end blecka mdsr variable stressaz.

ary flnse thens changer. Io tedt various Lypes o0 namps In this eervice,
ek reciprosaling samp hae heen lnstalled and is givlng exceliond

High-pressurs dnjsction pampy {see fig. 7) have smused gomsidersble A25[lonlty

pock’ng for the fluid-erd piungere and tetig:s cracks i tho
Tre ramalta of 8 wmnher of feats wr=h

yerious Lyzes of pacldings are summarized “notable 5.

TARTE 5, « Packing used on hWigh-ursgsmrs Injo-tion pumps

Tyzoe

Nooorene —ixprognoted duck cheovron,

el type ring, ew't, ncometallic

fmodllfle: che '..'_r';*ni .

Buppor led »ing, oofl, melalllc
{chevrom),

Thopsicr-bronze metal packing,
nodificl Germen desdzn.

oofh metallic,

Draided copper rings.

Altarnate soft metallic and
Thiekoel-npesled duck cheveon,

Sams 28 oo L, with modlifl ceddon,

Bake lite ringe wlth Tronese coacers.

Rubber duck che=vron with copper
faced Btesl aupport rings.
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Mfaing wee the original packing tnot
worked catfafoctorily o 7,500 1b,

Body wen very kot and Lizht ohove
T,200 1. Pump ever resgaed
cperating eonditicon.

Thlo paokKicy wan ol ascessalal owliing
laraely —o faiiwe off naz 3exailfs
riras.  Ths rusher zeal rivga wers
deatraoryed cod the bura-rublrer clhsvron
Finge brdly woert oo the loner sirloos,
Soored rody.

Drinsll aardnszs, L-vs, 27d not
Teowe Gloeznasny hooanze e Azt
Tunp dsalie wme nck ripgld enmouzh,

Unah’e to xoke pecxing tizat oo
‘nhoard end. When peecking was B .05t
crovgsh bo Bold oo outbesrd cnd, pomng
wonld Garcly ron.

DI1 =it Eald: S0 mach “esoous =round
rols and 2% Ting Tox,

Moty anegoszfui; 2inilar
Alas nogrel roda,

WL b

Sracer minge now oheel with brooaow
Wimimg, plus bralded coppsr rine moxs
to lanterr: rirzs, wiil much betbar e
Aliremsnt.

Mot ougeoenafcl; too migh Zowm o=,
Poar wear choavasteriztios.

Inn see at rreport, Galic wromtologe,




The Failure of the fluid-end blocks tc etand ny under high preessurss has been A
contlmisl prcblem, New blocks with w minimum of cpeningg were lngtelled and have
giver. ncerpiatle gervice to date.

4 program Cur developing new high-prossure jumps for noal-hydrogenation servise
ig pow under way, znd one prototype WD incerporating the folleving Jeaturco iz uader
aotuel constructlon:

1, Eigid construcion will assurs mainlenance of elinsmsnt.

2, Whe piwor erlinders mre centrally located, with the high-trezeurs pumzing
cylindara on eack end,

3. Hlgh-tensile-strenzth materials wlll be ueed throughout.

., Suitavls proviesion has been made for acpurately guidiig the Fleating
slimgces whrough the sacking,

The aigh-tresmmre liguld eylindsrs are of the girurlk-on, double-barrsl

c
ST

&, by careful deoisn and worsmamship, 81l gharp corners, slde cpenings, &nd
other atress relgers have been ellmirated,

T lrurenta and Demtrole

Mary salbsnges have been mads o meodify aed Improve antomatic temperatire-conlrol
and flow mesauremsnt:. Tennoratirs measurementd, except In the converters, and ekir
terparatoras on high-preamure lirea have bosn saliefaosory.

Che tniziel preosure recordsrs were designed for A maxiwum of 1-1/7 times toe
nporesing pressre, or 153,000 paad. The JE- GO “Lepercent chroanium-gtesl Bourdorn
Liulaes geve very Sacrt service ard fragienaly ruchured at _0,000 p.s.1l., necenal laling
the sdoption of tubce meds of A.7.8.1. type-31€ stainless steel desrignsd To withstand
30,000 z.a,i, Control of [low throughout the progess haa boon improved greatly by
romuleting ke propgure diffsrence acrossz the reoycle compressore lodlrectly frem tha

Iow mompursment to she atall, =23 1t 13 of prims importance to maintaln steady Tlow
of gaa througn ths system regardless of fluctuaticns in the sctua. A1f*srantial,
Tikevwiee, sreat.y improvel pressure cocntrel pnd ovor-all oporellon hea been azhievwel
by maintaining & controllsd flow of make-np hyiregen to the vrit at ell fimes while
antmmatically regslaling targlog to oeintain precours. '

I:fferent el pregours aernis an arifics plate cariginally was mezeired by elther
a stesln ggge o spevlal high-pressure mercury-f3llod msncmeter with aa Tadugtares-
tipe transm’%ter, The strain gages, mesglring 6 WAXIILL ffarenlial =f 7.2 p.s.i.;
weve proved unsuccesaful for this @srvice and hevs been replaced oy mercury nananaterd )

The hslignl rolor flow metera suspendsd directly ln hydrogen linea to meesire
amall £lcwa have Troved unsatisfactery and have besn taken out of service.

r

The Gagetron has proved succeesiul In liquid-Isvel indlcation and contrsl of the
hot eatehpot lsvel, The pnenmsrestor aystem wsed alvernately for thos garvice iam
alnn quite setiafoctery.
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Figurz 12, - Cemented tungsten carbide seal
ingert from sevare thrott!ing after 24 hours
sarvice. Erosion back of s=at can be seén

at arrow point.



ypnd Excharomrs

e frar-sell, ateam- jacketed, radlent-type pmate heater with verticrl halrvpins
' ppown 12 thle tendency to form coke at lecalized hot wpuls, and the weas n relvrn
Wﬂﬂ bag poen negligitle. Hest-tranmfer ratee are gatiafaetory for the service.
poture control has heen lmproved by rogulstion of the fusl zas from the axin

L ature T e gteam tuses rether than from the hoavr-waeil pasfe tubod.

The daty oF “cad of the walority of ths heat exchangara Is low when comparsd b
the EuEL sommerolal cnite.  The axchangars ave of twe slasson: {@; thoze with hilch
qqures ©n NS alde eanly, guch =a water-gooled condonserd, snd (b thozs havlng
high pregeurcs CL TLicth mldes, such as woduct-gaz sxchangers. The former have Ziver
g tigfaotary pervice. Ocorewed and seal-welded Joints in the headera of tha eychaners
cora or hoth midea of the tranefer walls czild not be made Light, Thks

yith high 2 )
' genl wolidZ tad Lo te cat out mnd repleced with atandard 1lgh-praasura walds cavebls

- of hold'ng the full pregsure.

The heas reutvery fram the vaper-phaas feed-prodict sxchengsr kas been veoy LoOW
pocause of radietict spam the large mclal masy and Irrogelar Toor rogulting From the
- paries-Terallel desigr. Thie wam reaulted 1n a heevy load on the wreheater, even
though flow rates equal to only half of the daaign flows have been Attainmsd. A 2indy
| 1 1mder WAY to provide a satlafuctay tube and shell-%77e product-fecd s¥chengsr.

} High-Presyurs Veozels, Plring, snd Fittings

- With few excopticrs (ses flgs. §-17), the high-pressirs vagaels, iping, 2nd

U Fittinga kave given acod gervics, The deli=-tvpe saskat-clogira geala om vhe virsdnla
heve not lgaked during any of tho ruma, althouzh (% 13 eematimes dfficuls to =6a.
new pagkets during preasure teata, Tha aplid lens rings In coid-plplng Jjolats heve
pesr. entively gatiafactory. Leskn have resulbad doring testing and opgratlcn oo ths
- pailews lens riuges tsed Iin hot pliring. It usually has been ceceszary to retighter,
refece, and regacket ali of the hot pip ng befors atiamnilng a @reoasuce teat, Az a
| peguls of shis experience, arrangements =re under wary to sliminete Slagged Jointa

by wes of weldaed piping wherever pooalkle,

Talves in severe throttling duty heve glver geod asrvice, where follaweld by “e-
- etricting oriflsco, However, when theas crlfices were not uscd, the Life of 108
valve plug tlna ka3 been very shors - 15 te 20 howra - bescsuae af raxtd dagpiracilion

' of the tilp and aent.

Except tor & few Znetellaticnn, the hl sh-prassure stnt-ofl valvee have given
goog servize. T asveral lnztalistivns, however, the pluge ard gests of tlaza
val7ea have bean TeAly erodsd. Thiz wes attribated to ons o bwo peapos,  Tirst,
lnsps=itgn of geversl stns-zZf valves haz oiom tha mregemes ol f7ine halrline oracra
acress the stei_ite mlug. It 1w belleved thet oroclcn atarted in theea cracen,
Searnd, there iz t1e evidence tnet avlid partlicles heve Desn wolpsd Delwoon ine soch
ard plug, prevemting u poaltive ghut-nof? and sausing sremiial ercalion of bie DL
and ssat,

Tie mervicg of +he mili-throttling valves, satlafactcry In mest Inalalimt-ang,
has not beer g ool us he shub-off velves, In the Imspectiom afhar the Tirst run,
. Winy Fermamotzl @set rirge were found to bz cracked, eapacial_y o the mmeller ¥alvea,
B Gme of wiedich kad pecn uged to chifain a positive eiul-wff, Bines ot time, Auwevsr',
B openial cape 4es boen teken 1n sebting tho afop Tuts o these valvas Lo preventh
Uereloging end dsmage to the =eals.
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In relatively asverc gervice, auch as wAmual let-down “raw the cold ratehpot
and break-In lipe frem tho inJoct’on pumme, the m-ld T olillng valres have besn
badly eroded, =zepecially In the throst after the seat. Lt wae folht that theas
Installetione oo relatively clean o1l did not warvent instsllstlon of severs
Tarott?ing walvesn, This wroblem 1o how being dizcunaed with the manufactorer Lo
dovorming whetiler ercalcn can be reluced by 8 charge In deslgn o the throst,

Ba-Synthesls Damopstraticn Plant

Oxrgar Plant

Tha oxygen plant eontinued ir rouine speratic: loring all pericds when
oxygern Maply wee necessary o wee 1o the pRaification work, 'lhe ~ongeat pericd
of carilmiola operaticn, which besmn Avgeat 5, 1949, and comtinusd rntil Tecember
27, was not nonpletaly reported les- year, Operating giatistica for thisz rmuin mar
be mppnrized briefly as follows: More than 47 million std,g.f. of CLYHEN wad
preduced at an aversge rate of 21,300 std.e,f, per cperating howr, The sveraps
powar uaed wes 190 v.-ar, per M e.f. of oxyaen produced. The plant wag in pro-
duction Fer 3,150.5 of the 3,328 hours, or ok,7 percent of the elapacd tims,

Gasificetion

Feelfication wes ceniered In two prolecta. Tz first wag tis continuation of
sreraticn of the Koppera powdered-coal-cxyzen grailier, =nd the eepond was tha cpora-
tlon of A Keroely-type fixed-bed gas wroduzer on ceygenr of varying parditles, ateam,
and three varieties of coku,

Ecomers Gaafier

The Ecppera powdered-ccal, gpalfier cqulpment and program wars dageribed I the
1944 Anmual Hepord, The maifier ia & horizental, refractory-lined, crlindr?cal
Fnit mameuring 5-1/2 fool inaide diemeter by 9 Meet leong, fed 8t boti ends with &
mlxtura ol povdored coal and oxygen, and woith atsam #rtering aa an envelops sround
thl: mixturg,

Betwreen the !nitlul operetlions in May 1949 and the shutdcwn st the end of Lpril

1330, Lo test psrieds of opersticn wors colmplatad. Of thoss, approximately helf
were made during the calender yoar 1550, Tor date of relresentatlve rung oce table f.
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