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_____. Engineering Evaluations of the  Synthoi l  and Qdrocar10onizat;ioii ------" 

Processes continued. wi th  t h e  Synthoil. process flow diagrams, hea,t and 
G w b a l a n c e s ,  a.n.cl. u t i l i t i e s  requirements being completed. A 
prelisminasy ve r s ion  of  a computer code for cos t  esti.ma.tion by the  
f a c t o r  method i s  now operational." 

The Hydrocwboniza.tion overall u t i l i t y  requirements were estimated and 
balances f o r  steam, h e 1  gas,  water ,  and e l e c t r i c  systems were obtained. 
A p?relinili-n.asy cost es t imate  of $24.59 million f o r  the hyckotrea.ter s ec t ion  
was rn.a.de, and agrees  closely w i t h  the Hydrocarbon Research, Incorporated,  
es t imate  o f  $24.35 mi l l ion .  
p l e t e d  t h e i r  f i rs t -month design e f f o r t  and prepared a s o l i d s  a.Sn.d. gas flow 
schema:t;ic diagram, a. prel iminary p l a n t  layout ,  and an equipment arrangement 
drawing f o r  one f l u i d i z e d  bed combustion module. 

The Flu id ized  Bed Combustion Company com- 

The Mater ia l s  e f f o r t  continued i n  t h e  development of  i.nspection 
techniques f o r  t he  weas- m d  process - r e s i s t an t  coat ings,  The x-ray 
f luorescence data,  obtained on specimen Al&-C5 were co r re l a t ed  t o  varia- 
t i o n s  i n  t h e  composition o f  t h e  coating. 
prepwed cons i s t ing  of NiCr and ZrQZ. 

AdditionaL coated samples were 

A w e t  chemical method f o r  quan2;itative analyys-i.~ of i r o n  carbonyl i n  
synthes is  gas vas t e s t e d  and perfec ted ,  r e s u l t i n g  i n  a, de t ec t ion  l i m i t  
of 3 ppb. 

An eva lua t ion  o f  t h e  316 s t a i n l e s s  steel heater c o i l  from Pro jec t  
L ign i t e  was begm. 

I n  Coal-Fueled M I ' U S ,  orders were placed for t h e  :Ilncol_oy 800 tubing 
and a. s m a l l e r  quan t i ty  of Inconel  600 tubing f o r  t h e  tube mat r ix  i n  t h e  
f l u i d i z e d  bed, Drawings a m i  spec i f i ca t ions  f o r  t he  furnace bid. pa.ckage 
were completed and are undergoing f i n a l  review. Recommended gas t u rb ine  
modif icat ions f o r  opera t ion  under the  MIUS unit design condi t ions were 
rece ived  f r o m  AiRcsearcb, Tes ts  are cont inuing on the  mixing r a t e  of  
coczb i n  a f l u i d i z e d  bed <and on t h e  c o d  f e e d  system. 

Engineering Evaluations of Nuclear Process Hea.t %or Coal. Conversion 
engineering f e a s i b i l i t y  review o f  General Atomic's proposal t o  HRDA f o r  
bench-scale t e s t  program on thermochemicaJ- water s p l i t t i n g  fo r  hydxogen 
product ion w a s  completed, 
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The mos t chd.lenging design problem associa.t,ed wj . th  'die 8 0 - & ~ 1  
~ea,c'r;or con.cerns the design of pene t ra t ions  through the bottom f lange  
of t h e  reac tor .  The r eac to r  consists of a IO-in, Sch 80 cold  1zraL.7.. 
presslux she1.l w l k h  i n t e r n a l  _i.nsud.a,tixm and  a. heated r eac to r  core. 
The f lange  penet ra t ions  f o r  two hot  hgrdrogen supply l i n e s ,  a coal feed 
l i n e ,  a, prudiict gas eff1uen.t line, a chau. overflow line, e l e c t r i c a l  
connections for t h e  internal hea te r s ,  and iris"iwnent taps  for .Hxm.m- 
couples m d ~  pressiiye s igna l s  present c1ifr":i.cuJl.t layout problems wi th in  
.the 1.imited space and. probJ..erns of thxm.al  stresses fiom steep temperature 
gradients. A prelimii?arqy lavyout of the bottom f lange  assembly showing 
the coaxid pene t r a t ion  for two hot g a s  supply l i n e s  and the c o d  feed 
J.,hie h a s  been csmpleted, Heat transfer and t'nemaJ sk ress  arxdysis s f  
t h i s  assanbl-y- a x e  currently underway. 

A s  a, r e s u l t  of recent vis i~ ts  t o  PERC and Coalcon experimentaJ, 
facLl-ities, we are consider ing the u s e  o f  a co i l ed  tube in a, rmlten 
lead  bath. i n  the 80-atm preheabm design, Preliminary caJ_cuJ_a,tions 
have been made on the following basis: 
35 at 80 atm a2re to be heated. *om ambient tmperi2t-we t o  1250"~. 
Ifi; has been est imated khat)  5/8-in. tubin:  BFJG 12 of s ea l e s s  3-1.6 SST 1 

IleaA-(; t r a n s f e r  c o e f f i c i e n t  of -0 B.tu/hr* ft2* OF. The wall thickness o f  
0.109 in. wj-11 be a,deqvr.a.te f o r  a. 13OO-psri. rating at l 3 O O " F .  Approximately 
50 ft of tubing w i l l  be requi red  to heat each hydrogen stream, 
helical coil..s o f  2-ft d.ia;m w i t h  1 1 / 2 - h  cen te r s  can be accommodated in 
a'2,?-ft ID by 2,'j  ft high externaLLy heated l e a d .  bath.  Approximately 
70 kW af e l e c t r i c  power i s  axa i l ab le  to heat the l e a d  hatch at l3OO"F'. 
Because l e a d  has  a. vapor pressure of about 2 x l O m l C  psj_ at  13OO0F, 
con-Laimnent of the Lead batch is not d i f f i c u l t e  Further details of  
desipgp t K L l  be reported l a t e r s  

two hydrogen streams each at 

w i l l  y ie ld  a Reynolds number of a,bout 10- 8 with a tube-side conv-ectlve 

Two 

Speciftcatioris f o r  the 8 0 - a t m  hydrogen booster compresso~. wli.-U he 
l e t  out  f o r  b ids ;  anaLysis of the cold-wall. r eac to r  design wi1.L continue; 
and d e t a i l e d  design o f  the 80-atm prehea ter  w i l l  be completed,, 

There was  no e f f o r t  in - t h i s  area, to bc repor ted  c-lmj.ng Much, An 
alternative feeder va,bve ( e s s e n t i a U y  a plug valve modif icat ion o f  the  
ro bating bd..I.~ valve concept) and c a q i l l a y  flow r e s t r i c t o r s  t o  con1;rol 
inert gas p u g c  of  r eac to r  pressure t aps  m e  being fabr ica ted .  A two- 
s tage  r e f r ige rak ion  i m i t  rated ai; 8500 i%u/.tar (at -80°F) wi1.l- be ins.t;nLLed 
to replace d r y  ice cooling o f  the cold t rap  refrigerant. 

Progress toward rou t ine  opera t i o n  continued dii-ring March with the 
i n i t i a l  i n l roduc t ion  of hyd-rogen i-n.60 the system. It was fur ther  maxked 
by successrul feeding a n d  hydrocarbonization of a sma3,1_ aynounf; OF coal- 
in a shakedown t e s t a  Ground. and s i zed  c o d  f o r  f'uJ,J,-scaJe x"71ns was 
rccsc~ved j?rosn Morgantown Xnesgy Reseaxch Cenber (ME:i(C) late i n  the xnonkli. 
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Jnspec-tiion of t h e  residue carbon.lzation system after RC-2 revealed 
plugs i n  tihe condenser gas exit, i n  several presswe taps ,  i n  t h e  bottom 
2 1./2 i n .  of the draft tube,  m d  i n  t he  feed l i n e  betiween i t s  p o i n t  o f  
entry i n t o  t h e  r eac to r  t o  -[;he feed nozzl-e. The feed nozzle was embedded 
i n  the plug a t  t h e  bottom of the draft  tube. Nullzet:p.nus aggloniera1;es were 
found i n  the reactor. Most o f  the agglomerates were hollow and were 
I-/]+ t o  1./2 in. .  in the longes t  dirnension. The 1wges-L agglomerate found, 
o ther  than the plugs aLready mentioned, was 1 3/4 in, i n  the longes t  
dime ns i on e 

We have been advised by ERDA/FE tha,f; solvent extracticn under flows 
of CSF and SRC products, t o  be prepaxed at the Cresap, West Virginia, 
p i l o t  plant f o r  o w  t e s t i n g ,  w i l l  not  be a m a i l a b l e  f o r  several months. 
This will n e c e s s i t a t e  some revision of  OUT planned experirnentd. progrmi. 
A slnitahl-.e r e v i s i o n  w i l - l  be submitted to lERIjA/FE: for review during the 
next mon”cin. 

An experimental rwi  w i L h  fi-Corrl vacuum tower bottoms is planned for 
eaxly Apri l ,  
the recircKLation r a t e  about double the rate of TIC-2. Sf this jcw proves 
successf’ul, additional runs will be nnad-e under s imKb, r  f l o w  conditions 
h u t  with vary ing  temperatures ; otherwi-se, much o f  t h e  reactor imternaLs 
aid feed i n j e c t i o n  s3 stern w i l l .  be redesigned t o  1-ni.mjmize agglomeration. 
Two changes being considered at  th i s  t i m e  we removing a bend i n  t h e  
residue feed l i n e  and p lac ing  the feed nozzle below the &aft tube instead 
of  inside t he  d r a f t  tube. 

In this rim, the feed raAe w i l l  be ahout 2 l / Z  lb/hx> aybd 

A small-scale. batch reactor ,  about; 1 in. OD, is being designed t o  
study t h e  agglomeration tendencies  o f  residiae at vmious t a n p e r a t w e s .  
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3.3 Chaa ,c te r iza . t ion  S tudies :  Ageing Tes ts  

R. R .  Rodgers and D. A. McWhirter 

Only s indl  changes were detected i n  t h e  physical and chanica;l. 
properties of sa;m@es from t h e  SRC process  t h a t  laad been stared w d e r  
vax5ou.s condi t ions3 for a. 6-month per iod.  However, t h e r e  were slight 
increases in t he  v i s c o s i t y ,  acetone in so lub le s  and caLor i f i c  values, 
and slight decreases  in th2 hydrogen, ni t rogen,  and sulfur contents ,  
and the densities. 

3.11. References f o r  Section. 3 

1. 

2 .  

3 .  

J. P. Nichols (Program Director), 

J. P. Nichols (Program Di rec to r ) ,  
Progress Report for February 1976, 
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e f f e c t s  The  s m a l l  Wyodak sanples were a l s o  hi-ghly pyrophoric, l ead ing  
us t o  the  conclusion that; t h e  Kamna co<al i s  simply l e s s  r eac t ive ,  

4.2 ERDA's Underground Coal Gas i f i ca t ion  P r o g r m  

R.  C. Fo r re s t e r ,  117: 

The Coal Technology Program aAt OT(JIvz was represented a t  tine ERDA,/FE 
FY 19'7'7 Planning Conference on In S i t u  Technology (Oil ShaJ.e a d  Coal) 
which was held in Washington, D. C., on Maarch 25. Welc~rning r a w k s  by 
D r .  F. C. White, Assistant Administrator f o r  Fossil Energy, were followed 
with br ie f  presenta%ions by pas t i c ipaa t ing  energy research centers  and 
national l a b o r a t o r i e s ,  
a.t LLL, LERC, and MEEC were described, as were the asssciaked suppart 
programs at ONi' and elsewhere. Afternoon discussions centered upon 
overall  program d i r ec t ion  f o r  the coming f i s c a l  year m d  upon expected 
f'unding levels. 

F i e l d  t e s t s  of  UCG processes under development 

I 
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A. R. Jones 

A procedure Par t h e  preJlimini3~wy f rac t ianakion  o f  crude tobacco smoke 
condensate has  been developed by workers a t  the  Research Inst;it,uS,e o f  the 
Ci.gaset.l;e 1.nd.ustry i n  Germany. I-bs appl - icabi l i ty  t o  shale ail. and coal-  
derived. oLLs is being inv-estigated. The f i r s t  step is essentia3Ly a 
p a r t i t i o n i n g  o f  lipoph-il-5-c and hydrophi l ic  compo1n.nd.s between hexane and 

o f  Sephadex-LR-a2G, a. well  character ized,  dextron-dmived gel, 
85/15 VOX % mixtuo, of mnetkias-zol aAnd water which is carried, on a column 

Crude  s h a e  oil. was dehydrated by szeotropic d i s t i l l a a t i o n  with 
benzene. The benzene sal.uti.on was then f i l t e r e d  through a. 1 - a n  pad of' 
pow&ered cel.11flose and 5 and 2 micron jn1~3_e~pore menlbrmes. ilChere w a s  
l i t t l e  in so lub le  materi-al . .  The  benzene w a s  remcrved- on a* rotaiy-  evaporator 
at 52"/50 ma. 

A 17.5-g aLicju05, of the dehydrated and PiJ_.t;ereci o i l  w a s  dissolved i n  
benzene and t he  50 rl. of' so lu t ion  was added with. a syllaiiage t o  a, 5 x 100-cm 
coll~xm containing 500 g of Sepha.dex-TjH-20 which had been swollen wi-t;h 85% 
methanol. avld equi l ibra . tcd  with hexane. The colwm was washed with.  3700 ml 
o f  hexane (more than four t i m e s  t he  quant i ty  r?qui:red t o  elute bene(a)pyrcne), 
In the absence o f  a suitable detector, the eluate was co1Llected in 100-200 
ml_ f r a c t i o n s  and these  were evaporated on the r o t a r y  evaporator i n  t a x e d  
flasks t o  constant weight, 

The XipophiLic f r a c t i o n  was 92,sQ of the o r i g i n a l  sample, l'he 

A second. d i q u a t  0% 1'7.9 g was sepasated w i t h  a 
hydrophi l ic  f r a c t i o n  was eluted i,~ri..tSn methanol and w i t h  acetone. T o t a l  
recovery was 100%. 
recovery of 101%. 
Over 90% o f  the  1ipoph. i l .L~ f r a c t i o n  was eluted i n  the 500 snl. of el.ua,te 
irmediakely fol lowing the i n t e rpmt ic l e  volume o f  solvent 
of the procedure was thus shown to be I-oss-free and reasonakl.y reproducible .  
The fr ac t ions as e b e i ng R.IX t, h e r char ac I; er  i z e de 

The 1ipophiLic  fl-action mounted t o  94.7% in the run,  

The first  step 

A totaL o f  522 samples were subrn.itted f o r  a.naJ.ys5-s during the p a s t  
month. 
solids liquid sep%ra%ion t e s t s  continined- t o  h e  the major  e f f o r t .  
rack which permits the f l a s h  buxnirag of six sampl-es at one time rather 
than QKE at a t : lme h a s  helped to make this s tep  in t h e  maJ_lyxis more 
e f f i c i e n t e  

The de temina t ion  of ash content of samples derived from t h e  
A 
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6. ENGINEERING EVALUATIONS OF 'YHE SY.THOIL 
AHD HYIIROCARBONEZRTTON PROCESSES 

J. M. Holmes, K. Salmon, and E. G. St. C l a i r  

Synthoi l .  Process flow dj-a,gram and heat and n1aAerli.a.l balances were 

A preliininasy version of a corflput;er code for cos t  est,i.matian 
completed f o r  a l l  process units, and. overaJ-1 u t i l i t i e s  requirements were 
caJ_ciila.ted. 
by the f a c t o r  method is now operational. 

~d'Dca. l -boniza. , t ion.  
p.-ocess were estimated, and baLances for the steam, file1 gas ,  water and 
e lec tz ic  systems were reached. 
selection, s i z i n g ,  and c o s t  e s t h m t i a n .  A p r e l k i n w y  c o s t  e s t h a t e  of 
$24.99 nnill3.on for the  tar. hydrotrea+ter section was made, and agrees  very 
w e l l  with the IQdrocashon Kesewch, Tnc. es tba t e  of $24.35 rni-Uion, The 
F lu id ized  Bed Cornbustion Company completed. t he i r  first-month design e f for t  
and prepared a. solids and gas f l o w  schematic diagram, a, preliminary plant  
I.ayout, and a n  equipment a,rrangement drawri_ng f o r  one fluidized bed com- 
bustion module. 

The overaJ-1 u t i l i t i e s  requirerfients for the 

Major emphasis continu.ed on equipment 

R. Sa&non, E. G. S t .  C l a i r ,  M. S. Edwards, 
W. C. Ulri.ch., and D. A. Jlyslin 

Process f l a w  diagrams and hea,t and maater ia l  hdances  were completed. 
fcr a11 process u n i t s  w i t h  the except ion of the c-unsnonia, p l a n t  and t h e  
oxygen p l an t .  These a r e  p ropr i e t a ry  units for  which s impl i f ied  flow 
c3.iagra;ms materiaL balances,  and u. t i l . i t ies  requirements will. be presented. 

The overall utilities requirements were calculated. R u t i l i t i e s  
system balance was reached far ste,am, water, e l e c t r i c i t y ,  and m e 1  gas. 
Utilities systens flow d i a g r a m  were completed for the water and steam 
sys terns e 

Work cont;inued on the prel iminary cos t  e s t b a > t e .  A prel-jr6nary ' 
ver s ion  of a. computer code for cost estimation by the  fac- tor  method i s  
now opera t iona l .  

The vasioixs sec t ions  o f  the flowsheet; progressed a s  follows : 

(I) CoaJ.. Handling and Preparat ion:  The coal  prepasa.tion flowsheet 
w a s  revised t o  provide coa.1- feed  for an e l e c t r i c  plant; which w i l l .  provide 
power for t h e  Syinthoil p l a n t *  
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( 4) Fl-uidhed Bed Coinbus t i o n  Uni t :: Fl~i~i-d- ized Bcd Combus Lion Company 
(FBCC) completed their f i rs t -month design effort, on Llic FRC unit f o r  t h e  
hydxocarbonizatiion p l m t .  FRCC has prepared a sol-ids and gas flow 
schernati.c, a prel iminary p l an t  layout, and a n  zquipment amm~emnent 
dra;r&rirzg f o r  one modinle. 

The s ix  E’BC modules and associated equipment wi3.1 cover an area  o f  
300 f t  by 1620 f t ,  The module height  i s  1110 f’t with the s t e m  drum and 
out1 e t s  at a height of  apprsximately 165 f t .  
p l an t  layout  j s  to be modi-fied to iatlprove the FBC interconnection w i t h  
the remainder of the plant,. 

‘The hydrocarboni za t ion  

( 5 )  Wsker Treatment: 
ii;irl31.ocasb~~nization f a c i l i t y  wa.ter suppl.y am3 treat;men.t p l a n t  were 
completed. The dai1-y w a t e r  requirements f o r  the o v w ~ a l l ~  faci.lii-Z;.y- 
amount to -9.1 x 1.06 g a l ”  

product and wKU be given only a. mini.maJ_ sedimentation treatmFnt to 
remove suspended solids; whereas the process water (25.5 x I O n  gad-) 
will be c l a s i f i e d  and subsequently treated- as boi le r  feedwater or as 
cooling tower ma.keup water. 

The flowsheet and materi.aL ba la ice  for t‘ne 

The major portion of  the d a i l y  needs 
(14-3.6 x 10 2) gal) w i l l  be used.  for  transporting .t;’ne l o w  sul_jfwr char 

’ 

‘The equipment s i z i n g  and equipment l i s t s  were prepared and the 
equipmeiit cos 1; da ta ,  procuxaed. 
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, o l d  Flow Tests of a E'luidized. Bed 

A t h i r d  t e s t  on t h e  mixing r a t e  of coa l  in a f'luidj-zed limestone bed 
in t he  4 ft square cold f low model was completed. 
%or t h i s  t e s t  was about 2 .2  f t / s e c ,  which 5-s equivalent t o  about 5 8  of 
f u l l  power a i r  flow for the hot  furnace.  
v e l o c i t y  was considerably higher  than that  prev ious ly  found a t  a v e l o c i t y  
just above the minimum opera-Ling flow r a t e .  

The f l u i d i z i n g  v e l o c i t y  

The mixing ra.te a t  t h i s  air 

Following t h e  t h i r d  - tes t ,  modif icat ions t o  the o u t l e t  a i r  duct and 
cleanup system were i n i t i a t e d  t o  reduce back pressure in t h e  model i n  
order  to operate  up -to tine m a x i m u m  t e s t  vel.oeity o f  4 f t / sec .  

.,.*- Coal Metering and Feed System 

Testing of the f low s p l i t t e r  type of system f o r  dividing t he  coal 
f eed  stream i n t o  4 equal  parts continued w i . t h  emphasis on endurance 
running a t  f u l l  design power coal feed rate. 
f o r  a t o t a l  o f  35 h r  and no opera t ing  problems have been encountered. 

The system has been operated 

Supplemen k a l .  S tudies  

Work was i n i t i a t e d  on s i x  supplemental tasks i n  support of  the con- 
ceptual design phase of the  coal-fi;leI.ed MITTS. 
c a l  s tud ie s  and experimental- t e s t i n g  as summarized bel-ow: 

The tasks include a n a l y t i -  

1. 

2 .  

3. 

4. 

5. 

6. 

materlials testing of a i r -cooled tubes i n  an atmospheric 
f'linrldized-bed combustor, 

economic ana lys i s  of t he  coal_-fueled MIUS concept,  

ana lys i s  of re l i . ab i l . i ty ,  opera t ing  and maintenance, and back- 
up power requirements,  

hea t  transfer t e s t s  w i n g  air-cooled tubes i n  an atmospheric 
f luidized-bed combustor. 
economic t r ade  off s t u d i e s  of appl icable  coal-fueled MIUS 
components and agairist  other types of power cycles ,  and 

ana lys i s  of the  s o l i d  rnaterial..s handling aspec ts  of  t h e  
coal-fueled MPUS concept. 
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A visit was inade t o  t h e  Coalcon o f f i c e s  and discussions were held 
r e l a t i v e  t o  t h e i r  design needs. Coalcon i s  i n  t h e  process of  designing a 
3000 ton per day demonstration p l a n t .  They i n t e n d  t o  d e s i L q  based on a 
90% duby cycle (330 days p e r  y e a r ) .  
areas  where mater ia ls  can affect  ope ra t iona l  e f f i r i e n c i e s .  I n  p a r t i c u l a r ,  
Coalcon i s  i n t e r e s t e d  i n  the re l i  a b i l i t y  of large pres su re  containing 

We i d e n t i f i e d  a nuni,c?r of problem 

@ompolzents 

Arrangements have been made t o  visit a,d.diti.onal p i l o t  p l a t  s i t e s ,  
industrial f i rms ,  and a r c h i t e c t u r a l  engineers.  We have begun w r i t i n g  
various s e c t i o n s  of t h e  r epor t  and these w i l l  be  forwarded t o  ERDA/FE 
fcir t h e i r  review. 

8.2 Inspect ion rllechniques f o r  Wear- and Process-Resistant Coartings 

R. W. McClung and G. W. S c o t t  

A survey and evaluat ion of  nondestruct ive t e s t i n g  ( N I X )  techniques 
l i k e l y  t o  show f e a s i b j l i t , y  f o r  manufacturing in spec t ion  was i n i t i a t e d ;  
prelii-nina7-y. r e s u l t s  are l i s t e d .  

AdditionaJ.. daLa on specinzen IwL-C5 was obtained; its conposi t ion now 
appears cons i s t en t  with x-ray fluorescence data .  

We demonstrated t h e  a b i l i t y  of fluorescence radliography to de tec t  
v a r i a t i o n s  i n  t h e  coat ing which appear t o  be r e l a t e d  t o  composition. 
Fur ther  examina3tion by opti cal. methods i s  ant,i. c ipated.  

I i x a i n a t i o n  of specimen ANL-C5 with eomerc i  a1 u l t r a s o n i c  pulse-echo 
thickness  gage i n d i c a t e s  t h a t  the coat ing-substrate  j-nterface is not  
s u f f i c i e n t l y  de-tectabl-e t o  t r i g g e r  t h e  instrument; f o r  a th ickness  measure- 
ment. However, t h e  coated su r face  produces a phase shift i n  t h e  r e f l e c t e d  
pulse which may be usable t o  de t ec t  t he  presence o r  absence o f  EL coat ing 
on t'ne surface, 

Yke OXNL Welding and Brazing Laboratory made t'nree specimens : a 
sandblasted ~ncoloy-800 s u b s t r a t e  and one specimen each coated writ11 N i C r  
and Zr02. These specimens and AN1,-65 were t e s t e d  wit 'n eddy-current 
instruments.  The substrate axid -the metall-ic coatings e x h i b i t  ferromagnetic 
responses , which means t h a t  speci.aS_ designs and a n a l y t i c a l  schemes w i l l  'be 
required f o r  eddy-current i n spec t ions .  

We have i n i t i a t e d  a comprehensive review of  ND'IC techniques t o  s e l e c t  
those  which appear t o  be most appropr ia te  f o r  manufacturing in spec t ion  of  
coat ings,  From a compiled list,  of  over 70 methods, we s e l e c t e d  30 which 
apply t o  t he  four basic coating i n spec t ion  problems: defects  i n  t h e  coat ing,  
coat ing thickness  , coat ing m a k e r i a l  uniforrrlity , and wnboiids between t h e  
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Specimen ANL-45 was t e s t e d  with a Panametrics 5221 (pulse-echo) 
thickness  gage. The i n t e r f a c e  betveen the coa t ing  and s u b s t r a t e  w a s  not 
s u f f i c i e n t l y  d i s t ingu i shab le  t o  allow t h e  unit .La t r i g g e r  and measure 
e i t h e r  t he  coat ing o r  s u b s t r a t e  thickness  independently,  However, 
observation and. comparison of pinlses r e f l e c t e d  from the coated sur face  arid 
from the back su r face  of m uncoated b h n k  i n d i c a t e  that the p d s e  suffers 
a phase s h i f t  when i-efl.ec'ced from the coated su r face  which does no t  occur 
when tt, i s  r e f l e c t e d  Prom a n  uncoated su r face .  Detection of t h i s  phase 
shift mi@t allow de tec t ion  of missing coa t ing ,  some types of defects and 
mbonds by i n t e r r o g a t i o n  from the si7;,strate side ; however, -these condi t ions  
may provide similar response and would r equ i r e  a d d i t i o n a l  i n spec t ion  t o  
overcome ,ambiguity. 

The ORNE Welding and  Brazing Labaratory has completed t h r e e  specimens : 

( a )  An imcoated hcoloy-800 substrate 1/8--in. t h i ck  sandblmted on 

( b )  OI?-SC3_2, 0.007-in. N i C r  on l:ncoloy 800 ;  and 

1 

both sides; 

( C )  O R - J C ~ ~ ,  o.o02$-in. %ro2 on h c o i o y  800 - 
These specimens and ANL-CS were t e s t e d  wit 'n a Nortec NDT-6 instrument 

and a l o c a U y  fa ,br icated Brooks-coil. instrument.  The Nortsc imi t  displays 
on a cathode-ray t ihe  the r e l a t i v e  impedance of t h e  test coil. as a f f e c t e d  
by the specimen. '&en a,ppropriately caLibrated,  t he  ins-krment  response 
caq. i n d i c a t e  t he  e l e c t r i c a l  conduct ivi ty  and changes due t o  v a r i a t i o n s  in 
ferromagnetic proper t ies  and coiI.-.to-conductor spacing ( I . i f t -o f f )  a 

of the  tests with this u n i t  were as follows: 
Results 

(a) Incoloy-800 substrate - wcokl_y ferromagnetic, with. a r e s i s t i v i t y  

(b) ANT1-C5 - s ig i i i f i  c a t  ferromagnetic response ; r e s i s t i v i t y  could 

( c )  OH-SC12 - we,&ly ferromagnetic;  r e s i s t i - v i t y  about '125 1.rQ-cm; and 

( d )  OR-SC6.l  - combined ~ e s p o n s e  of  t h e  coat ing and s u b s t r a t e  appears 
as a net l i f t - o f f  e f f e c t ;  r e s i s t i v i t y  about 115 yR-cm. 

about 100 pQ2-crn; 

not  be est imated from the measurements made; 

The r e s i s t i v i t i e s  measured f o r  t h e  coated s p e c h ~ n s  a re  "e f f ec t ive"  o r  
composite r e s i s t i v i t i e s  which combine the e f f e c t  of r e s i s t i v i t i e s  o f  the 
coati.ngs m d  t h e  s u b s t r a t e  material... 

The presence of t h e  ferromagnetic response i -ndicates  p o t e n t i a l  
requirerwnts f o r  special. probe designs and t e s t / m a l y s i s  schemes t o  
compemmte f o r  changes i n  pemeahi.3.ity and conduct ivi ty .  
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We have begun a. metal_lurgical mal.ysis of a failed s e c t i o n  from t h e  
heater coil.. from Project Ligni te .  'There is evidence t h a t  c y c l i c  loading 
may have been a cont r ib .u t ing  factor Tn the C1" st ress  corrosi .on crack(s) 
that appear to be responsible for the f a i l u r e .  

8.5 Prestressed Concrete Pressure Vcsse~ S t ~ n d i e s  

w. L. Greenstreet  

The ob jec t ive  i s  t o  invest,igate .the goteritri,a,l. use of  p r e s t r e s s e d  
concrete pressure  ves se l s  (PCPV) f o r  c o d  conversion processes ,  to 
j -de iz t i fy  major problem areas r) and to define and o u t l i n e  a t e s t  program 
( 01- program5 for f ea tu re  and concept dexions"i,*ati.on Conceptim1 ciesigns 
of pressure  v e s s e l  aid. l i n e r  combinations for conmiercial- s i z e  system are 
to be developed m d .  s t u d i e d  as vehicles for assessment, and. guidance. 

Beginning i n  Febpauaxy , t he  eo1 l ee  'cion of  i nTori~iatiolrl 013 pressure 
vessel. sizes and- requirements w a s  i - n i t i a t e d ,  md pursu i t  o f  this a c t i v i t y  
i s  being continued, Gasifier press lire vesse ls  for comerc ia1  - -s ize  EIYGAS 
and Synthane coal conversion of pl-ants were j o i n t l y  s e l e c t e d  with Foss i l  
En~rm - ERDA f o r  s t u ( l Y .  

Visits were made -to four major a r c h i t e c t u r d .  engineering (AX) f i r n l s  
f o r  di..scussio,ns on coa.1. conversion sys-term w i t h  specid. .  emphasis on 
p re s su re  vessel. and. pip ing  considerat ions 7"ne fimis v-isited. were Fluor  
E:zgineers and. Constructors , Inc. ( February 26 ) , Rechtel.. Corporation 
(Febr-crary 27), Ralph M. Parsoris Company (March 1) 
Company (March 2 19'76). "he r m g e  of t o p i c s  acldxessed embraced process 
h f o r m a t i o n ,  i nc lud ing  Plow diagrams , and e q e r i e n c e  with coal. conversion 
or r e l ~ t e d  systems ; vessel configurat ions and-  rfiiiiexis:j_ons ; design and. 
opera t ing  condi t ions ; corros ion ,  erosion and embrit t lement ; piping design, 
w i t h  eniphas.-is on refractory lined. p ip ing  ; coc3.e~ and sta,nd,arcis ; analys is  
methods ; procurement constderat ions inc luding  f a b r i c a t i o n ;  and. initial mid. 
in -serv ice  h s p e c t i o n .  A t r i p  repor t  was w r i t t e n  and. copies forwarded t o  
members of t h e  Materia.& aid Power Generation Division of  Fossil.. Energy - 
EHDA. 

and. C .  F. Braun 

At C. F. Brawn Company, conceptual design information and prel iminary 
sketches for gasifier vessels were ob-tained for conmercial-size HYGAS and 
Synt;hane processes  The information a n d  sketches were combined w i t h .  i n f o r -  
mati.on from o the r  ca ixces  to e s t a b l i s h  bases from which t o  proceed with the 
development of  conceptual. desi.gns of concrete  pressure vessels. Concurrence 
was o b t a i m d  from Fossi.1.. Energy - EIiDA t o  consider  two-train g a s i f i c a t i o n  
plants, having outputs of $00 b r i l l i o n  b t u  per  day for t he  PIYGAS process  and 
250 b i l l i o n  b t u  p e r  d a y  f o r  the Syntliaane process .  The ve3ssel.s in t h e  first 
case w i l l . .  have a maximum inside diameter of ahout  32 f t  a d .  a, he igh t  o f  
about 240 f t ;  f o r  t he  second, t h e  7'.nsi.de diameter. wil-1.. again be about 32 f L  
and  the height  will. be about 110 ft. 
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9. ENGLNEEXICNG EV&UATXONS OF NUCLEAR PROCESS HEAT 
FOR COAL CONVERSION 

W. R. GambiI.1 

Minor revisions were ma.,de m d  sections retyped. i n  the report to 
Fossil Energy t i t l e d  "A Cri t ica l .  h3d.uatiox-J. of' the: Applica>tjan o f  
Gas-Cooled R e a c t o r s  t o  Coal Conversion," which shou1.d be i s sued  in 
A p r i l  a s  01UT1-TM-5341, F i n a l  versions of two reports prepared by 
United Engineers and Const;ructors, one of which is a p u t  of the 
preceding repar$, were received during March, 

'The engineering f e a s i b i l i t y  review of Generd Atomic's proposal ts 
ERDA for a. bench-scde test program on therrochcPnica,b water splitting 
f o r  hydrogen production was cample-bed. 

A n  expanded t r i p  report descr ib ing  our inspection v i s i t  t o  the 
Black Mesa c a d  s l m q  pipeline w a s  completed and issued, m.d a. general. 
d i scuss ion  o f  cod-water s l x r r y  pipelines was held with '6. S. Sane, 
a v~siting economist from the Energy Policy Comi.Lt67:e o f  Ta.iw,m. Two 
telephone discussions were held with L, J. Keller of Jldlas regarding 
his "MethscoaJ-" concept (pipelining a suspension o f  f ine  c o d  in methyl 
fuel)  ; and B. BLaustein's d r a f t  comparative a n a l y s i s  of cod-water s~_urry 
vs "MethacoalJ" received in l a t e  Mwch, was rev-ieszsed. 
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