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.IMPROVED EL~'IRC.~t~E.';TAL CO.~ROL 

STATUS OF TEC!~:;OLOGY 

A. Pres.-hi Status 

I. Dc~onszration of specific flue gas sulfur control techniques are 

undem:aT. Demonstration of technical perfol~znce c&pmbiliti~s are highly 

advanced. The dem..onstration of lone-term 9erfo~zRnce reliability is ,~ndez 

stud 7 and no;: processes are in the bench scale .~nd develo~.7.~nt stage. 

Develop ncnt o£ improved particu!ate con:tel and identification of the 

hazardous pollutan ~ problem have been initiatc-d. 

~hjor cenversion technologies are in, oz entering into, a pilot-scale 

dev.-lopmen% stage. £nviron.?.en&al" problem~ associated with these conversion 

teeknolozies are presently b~.ing identified ~_nd qu.-ntified. 

Physciel ~nd chemical coal cleaning research and development is presently 

l~de~,'ay at !aboraZor 7 sc--le. Design o£ a p~lot-scale ~-~t is un~cr,¢ay 

with init~=ti~n of construction possible by Februa~ 1974. 

Fluidized-bed combustion for environmentally acceptable utiliz.-tion o£ 

hi~h-s~ifur reEinery resi!ue has been su.=cessfullz o~erazed in a pilot 

plant facility. 

B. Barri~:.~ t,9 Technolo.-y I.-.:?!c.-.~.nts:,i.on 

i. Re.~carch is necessary ~o deve!opmcn~ of basic da ta  that would 

result in: i~proved s)'stcms, rcduccd cner~y requirc.~.ents, L.~..ro,-ed waste 

disposal, and ~aste --.nd by-pr~=uc~ utilization. 



Basic s p e c i f i c  . . . .  r~s,~zc~l is  r e q u i r e d  to  provide  fuudamental  

kno:e!cdge o;: co~l cen: ' e rs icn  and sha le  o i l  toch'~ology problems and 

on alte~.~.:ir~ methods for insuring ~.he environmental integrity of 

large-scale facilities. Continued basic research is needed to examine 

~,~d opt imize ~he degree o f  environ~.:ental con t ro l  and cost r e d u c t i o n s  

aehiev,--b]e :.:ith coal cle-_ning [?h)'mical and c h e u i c a l ) .  Basic r e s e a r c h  

is  a l so  r cqu i r ed  to za_,~''~--'~z_>:- major convers ion  process  and scrubbing 

technology by-product recoveries and uses. 

2. Devel~mont of specific processes related to flue gas control 

techniques rill be required prior to implementation. Development of 

required conversion process controls will be needed whenever existing 

technology is inappropriate for use. The compatibility and optimal 

degree of control a~hl.,~D,, in fuel conversion facilities with 

effluen~ tree:men', technologies will require develop~.nt. Effort 

must be ap:~!icd to deve]o 9 the feasibility of integrated, !argo-scale 

continuous o z~razion of coal clec_ning technologies. Indicated direc- 

tions from the basic ",asZe/by-product scientific r~search must be 

de%'elopei ~-rou~h large-scale ~plication on oparazin~ conversion 

systcn, s. Tezh::olcg':" for the recovery of energy from coal clamming 

and refinery wasscs and for the adequate reclamation of strip-mine 

arca3 must bc dcvelop.~d to athlete highly efficient o'~eration while 

J.,iuimizi.~ e,:vir~L, eata] problc.:s. 

3. In-oleucntztJon of fuel conversion technologies ,..'ill be restrict 

duo to the )JI:ited nut'>or of si%es cal~able of sul,..olying the materials 

zequirc.-.=en's of the technologies. !mplomentation of flue gas clenning 



will be lir itcg both b}" problems associated with retrofit on existing 

facilities and by the costs of application to small-scale facilities. 

C. On-G.~!nq I~ED E@Fcrts to 0verce:-e Barriers 

I. Large £~nding Icve!s in the multi-million dollar range are 

being exycn/~-d in researdl, develo!-:.~ent .-nd dc-:nonstration areas. 

The major!ty of funds (80-~0'~) is based on federal ~overnr~enz opera- 

tions or supi~or~. 

2. In dcm~:nstration or first =o.~..-,.=.rcial operations of processes~ 

the federal/industry support is generally 50/50. 
% 

S. There has been continuous as ~¢ell aS major efforts to exchsnge 

inform..ation :,ith forei=~n effo_?_~s. These efforts have varied from 

visits, forz=l meetings, end contractual zrr~ngements to official 

agreer.ents [e.g., protocol i.ith U.S.S.R. ~n environmental areas) with 

foreign governz:ents. 



I I I .  K.WIO;L.~LE = " , 0 : ,  FEDEPAI, T.~:VOL~,'-'.).I.-qJ,'F 

A. Government funding of the pollution control area is required in 

view of the need for de:'elop.-_ent, i---pler.,entation, and enforcement of 

strong pollution control s:.-,ndards mad of the requirenent for a 

cohesive, ~ell-directed R~-D program to support environzentzl quality 

control. Private industr}, c~,nnot be relied u~on to develop ~he broad 
J 

R~D prograw which is needed. 

Increases in the cost of naturally clean fuels [oil and gas), 

• ~strictions upon fuel switching, on4 i~-ple=entation of emission 

standards should produce a =ore favorable industrial attitude 
% 

toward application of pollution control technologies. 

The develop=eat of processes for conrerEion of coal to high-grade 

fuels or liquids requires ~nd will continue to require increasingly 

larger financial support. Such levels of f~nding required for 

accelerated or even minizu-~ programs appeRr to be beyond the capabili- 

ties of industry. To achieve these developments successfully in a 

near-term period~ requires a multi-prong attack. Only federal support 

could achie'~,e this goal. 

B. Finmnci~l support by the federal govern,n.~.nt will be required to 

reduce research mad devclopr.ent barriers due to lack of profit motive 

to industrial users .~nd to technical expertise centered in federal 

agencies. Federal fin~_ncial assistance will also be required to 

accelerate the .~mp!e~;.-ntnticn c£ the developed technology due to 

the higher risk involved ~nd the capital required. This assistance 



support could bc in sc%'cral forms'., dircct f~nding, lou intorest 

1o~s, ~nx r~duction incentives or evon a fcdcrally suoportcd and 

opcratod industry. 

.. 



IV. OI'~J;!CY IV~[S, [?,I T[: ?,iA 

A. The Pol]uzicn Control research area objective is to develop to 

con~ncrcial a??!ic~-ticn technologies for environmenZall7 accept.-.ble 

domestic encr~,.." reso~'~'ce utilization and energy 5elf-sufficicn:7. 

B. Criteria for s~_ttin~ priorities a-on Z prozra-s should include: 

i. Public acceptmnc ~ . of pro~r~ output 

2. Gove1.~nent cost/bonefiz 

5. Environn_^ntal accept~biliey 

4, Related cost/m-_npoxer requirements 

5. Resource extension 

6. Efficiency enhmnccment 



V .  AI,TI~PJ~ATIV. ::. :,,:D ~ . . . . . .  :"  

A. Scheehl ~. a and C~szs o~ ?.~P. Pra-.:'a: a t  Alte:-.~:,tive I:tmdin.- Levels 

Pol h'~ i m~ contzol-re!aee.~ .... ,v ..... ~a. R~D ..,..~--~or milestone charts ~d 

federal obligation sU-'z:-.ries are a~tached as Fol~ A and Form B, 

respectively, .Cot ~,~,.,'i"'~ of :he pro~ra~ altez~u,.ti:'es: .(a) accelerated/ 

orderly; (b) .-..axi='~,-., (crash); .~.".d [c) mini~..u~a. 

B. Criteria E-p!oye,:i ~v ~h= Sub:~.-.ne! in Cc:!structin~ .z}-e Pro:,o.e.e@ 

C. Relationshi~ o~ = Other P.&D 

I. No dependency upon other F.,~D areas is envisioned. The degree 

z,.,~le .... n~a~.~n of c~nversion syst~n, control rand enhancement is 

dependent upon continued conversion technology dcvcloi'.mcnt and 

future appl icatien. 

2. At the time of ce.~--.ercis!ization of ~ochnologies for pollution 

control the beneficial impact of program output ~¢ill define and be 

defined by the deg'.'oe 0£ i.-..plcne':tazicn 0£ other technologies. 

I~SD "' . . . . . . . .  " 

I .  N/;~ 

2 .  T h e  p r ~ a r a m  ~:as  b a s e d  u ' o o n :  

a .  Utilizat-_'on of diruy fuels to supply clear, energy. 

[increas_~nZ freedom f~'-o.m forei~n sources). 

c. Reducing cnvironmentzl degredation to a minimum. 

d. Conservation of energy. 



D. Accc; ,~tal ' i l i tv o f  P,,ID Pro~,ra.n. 

V e t /  fc;," p:'oblc.7.s a rc  en,.'isio:acd ~'c£az-din~ a c c c p t a b i l i t y  o f  the  

p o l l u t i o n  c o z t r o !  ~rea  p r o g r : n  e u t p u t ~ ,  r-nvirozmental  in. v a c t  s t a : e -  

merit5 ~,'ill be r e q u i r e d  f o r  a l l  dc=on.~traZion p r o j e c t s  as  ~¢ell as f o r  

subsctit. .cnt cu,.nr:er~i:-I ~ ' . :p! ic~t ions .  

E. Other C.o.,-t~ ,'.r,:l ~c,::fits 

The achie::c:~ent of ex,~anded coal u~ili:ation ~,'ill provide 

capabilities for :::ore opti~.-.l pro~era~.~ng of existing domestic fuel 

~resources. Fuel switching (to oil] requizements could be avoided and 

fuel self-sufficiency e~.L~ined. 

I; ' idesyread technology application should produce economic benefits 

associated t.ith new technology develoFnents and expanded coal utilization. 

Progra'/ failure will result in loss of approximntel), 50% of major 

capital "- ='-'-~ CXFCnul ~iI. uS, 

Pro~r~ termination will produce major user sector concern regard- 

ing pro~r.-~, co-sponsorship as ~,'cll as p-oblens in overall do~.,cs~.ic 

fuel utili:ation i:.;Dact and enhanced cn:'ironr_ental quality nttain.~ent. 



Vl. I." IPI.T~:4!!:;T \TI 0"; P I.:~X 

A. Di~'ect P._~n~f;.ts 

1. ]npter .ent : , - t ion o f  t h e  o v e r a l l  ~nviron.-..enta! Con t ro l  a r e a  R~D 

outpu~ will involve the extraction, refinin~ and convErsion~ 

• ..° ~ , - .  . o . ~  .... , 

Zransportatlon, and control station conversion are~.s. Utility, 

industrial, snd resid~ntiai/co-,~.erciM Cherty users would all com- 

prise the ulti:z::te tcahnolc~,-- t:tili-ation sectors. Supply sectors 

~:ould ~ncompass the pol~uLion control equipment and const:mction 

indust rigs. 

2. ~ne Pollution Control area teclhnologies in the f!~ gas 

¢lem~ing ~nd fuel clen.ning/co:w~rsion areas could ultimately Jr..pact 

Flue gas environmental control capabilities could be achieved on 

10-16" 10 IS Btu by 1955 znd 20-40 ~ i0 IS B~u by ZOO0. By Z~.e year 2000 

s)mZhctic gas from coal may provide S.4-16°2" 10 ~S Btu/yemr. Also, 

yields of 2-6 ~ lO IS B~u/year ~nd I.I-3.0" i01S Btu/year of us-~'ole ener D- 

5y 2000 could bE obtaine~, by fuel cl~aning and sh---le oil industries, 

resI, ectivei v. Ultimate application of Pollution Control arem tech- 

noloo~ies will enable achievement of ai~ quality criteri, from fuel 

combustion snd, thus, cciltinued use of "dirty" domestic Suels. 

Z. I.nple:zcntation of the Pollutio:r Control area R~D will b~ 

~ajor factor in reducing U. S. dependence upon importation of fuels 

to supp ly  do.-.est~c en-~rgy requirements. The utili-ation potential of 

coal and shale o~I as a rcsul¢ of achievement of objectives will 

contribute to ¢..nc.,-?)-., self-sufficiency. Process technology, imolementa-. 

tion will be ~ndepondent of foreign resource or matcrial supnlies. 



4. Progr:~m 5mnlc:=cntatien will m:-:xiRi=c us:,ge of don.estic 

e n e r g y  su?l'lics , t h u s  ~ 1~ . , ' ~ , -  p r ,  c . , . ~ _ a ~  U. S,  c n e r ; y  s) 's tc.- . ,  v u l n e r a b i l i t y  

associated ~;irh str~.-.g depv::Pcnce u~on foreign fuel sources. :-bier 

security preb]e::,s and accident impacts fron techno!egy implementation 

v:ill ::or occt:r, AJequn~e en.iron=:cntal safezuard d~ve!op.-_ent ~ill 

insure nini:al risk associated ::ith don:estic energy supply. 

5. Th~ optional recovery ele-~nts of the Pollution Ccntrol R~-D 

progrmn :,'ill aid in increasing the efficiency of ener~-D., utilization 

f~'om extracted de~zestic fuel rest:trees. Deve]oDmtnt and refining of 

selective fuel clemning tec.~nology w~ll result in a maximum of useful 

fuel value recovery from coal. Strategies for central power station 

control mad for conversion system co.:-trol will be optimized to provide 

for the maxi._un possible ne~ 9ner£y recovery. 

B. Proposed ScL.~ule for !.=:~!e-entatien 

I. Po!lutien centrol ~cc:-.no!og:." deve]o~acnts will ini%iate 

co.?~nercial mar~;et ~enetraticn in 19SO'and progress as expemded fuel 

demands ~nd public de.--ands for environ:mental control necessitate. 

2. The rate of techno]e[,? izplc::enta:ion ;;ill bz restricted by 

the availability of capital m~d the lack of trained nanpc;-.~r to under- 

take tcc}molog}" apnlicatien. The ability of vendors to supply needed 

control equ~pnent and control equiF::cnt gu-~rantces will alsu be an 

in;plcncntatio:% co;to=taint. 



3. T h e l ~ a t i o n a l  energy system would be £avor~o ly  a f f e c t e d  th rough  

the  cxprmd¢.d :-'so o f  the  v a s t  dmnes t ic  coal  r e s e r v e s  which would be 

a t t a i u e d  fro::: achicvc: ' .cnt o f  program o b j e c t i v e s .  

4. Gcogrc .ph ica l / s i~ ing  requirements ,<ili be uajor considcration 

in the  application of fuel conversion Zoo]melodies. The economics o~ 

retrofit aiq~!ications ~i11 limit the degree of imp!cinCh teflon of flue 

Zas c lean ing  =-achnolegies. -.. 

5. q11c ,--p!ication ,notcntial of Pollution Control are~ toc]Lnologies 

will be most f.--_'.'orably realized through optimum process economics. This 

will occur th~_'ough'enhanced by-product recover}, mad utilization and/or 

disposal techniques. . ". 

C. Eccnevdc r-~act 

AsslLv, ing #. vine coal  c n e r ~ '  c o s t  o f  $0 .33/10 ~ .3-u~ ti le c lean  f u e l  

product from fuel cleaning (~Wsical mud chemical) will cost $0.55- 

$0.65/106 Btu. Techno1"oo_y for the enviro.%-.ontally sound, recover: e of 

oii from. shal~ ~;i!l produce fuel at a cost of $I.00-SI.5C/I06 Btu. ~'.lajor 

product .g.uels fxom heal ]iquofactio-1 end coal gasification toclmologios 

are c:.meczcd to cast S0,75--$0.80/i06 Btu mqd $I.00-$1,30/106 Btu, 

respectively, 

On %]~o basis of a de]~vered electrical energy cost of $2.00/106 Btu 

[6.75 :ail ls/kw}-r) from. conventional coal-fired power plants the final 

cncrzy co~t wi~h the ~ddition of flue gas cleanup would amount to $2.35- 

$2.30/106 ~tu" (7,95-9.55 laills/t.::¢},r). Tais o!oczrical energy, will ef 

course be co::q}lezel:, clean at the point ef use ~nd has a high "end use 

value." 



VII. I:,IP/..CT5 O!: ::,iP!.!ZZ.!:-% [ATIO', 

A. ~.-.tura] R~-~-ourc-9 !:cm.ir_'d 

In ~'.ddition to ~he qu°,ntities of energy ~:hich have been estimated 

to 50 a:Zzinr:b!e from technolo.~y i.-.ale-entstion, flue ges  c l e a n i n g  .'~,',d 

fuel cle~lino ~ <che-ica! + physical) are eacil exFected t O  cons~L-..e 

a:~proxi'_:a'~e!)" 65 of the clean cncr:y ;<hich the)-product. :\ppreximatel v 

,,.J-:-,..~-J of :he fuel resources fed to conl-~o-gas and coal-to-liquid 

conversion systems ~:ill be required to ~.._~cz process fuel requirements. 

B. Co::~atibi!izv -:ith Uxisti1:~ _=ncrzv Sys'-cm 

I-me major fuel conversion ~d fuc! cle~nin Z technology develop=enos 

should 1"? competib!e ~-:ith existing fuel ce~L-,-stien faci!itics ":ith 

little, if an-', modificrzions required. 

En~l_~ ......... 1 i.-.-.-ncZs e{ I:.'.:~!c-ont.-:':,~n 

The teclmologies belno o developed in the Environr.en:al Control R~D 

area will reduce air.esthetic e.~issions from ""~ r~v~ combustion to levels 

~,'hieh c:-p!y :.:i-h cnviren-.ont~l regulatiens. The i:~nct 09 liquid, solid, 

and tn.r:.-.~l effluents from developed techno!ozies will be reduced t o  

acceptrble levels through development and ir..pie~antazien of the required 

control measures. 
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• P;'c}(;!I~'.I NAMI! : [mnrnved Env~ roam~.ntnl Cnntrol 

ENI'RCY Ill, l) PRO(:R/tM GUI}GI!T SLhM.MARY 

I'ROt;LL,%M AL'I'ERNATI VE: 

P ROGIA;¢I I!LI;:,II:N'[" 
I!)75 1976 

I':, r t  i cu l.'*r e Co,*t r a i  'rech}lo_loj,.X 

l:Jal,~ l ' : , r t i i ' u l a t c / E |  ecg.rlcal 
I'O~.Cl' (;~'l lL'X'ilt i l } l t  ,I, 

• F ine  l ' ; n r t i c l a l : l t c / l m ' u s t ~ ' i a I  G 
C¢,l:,~:cl'ci;ll ~1)111"CC5 ,h 

I la ~ : l r , lm l  c. I~ OI I l l : l "  I ' o l  IUI ; , l i t  
Ih,~*l r ~ l  Vu,.l~n.H~,!'.v 
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{qiO(;RA.',I NAHE: 

P I{O(;R~.I 121,11FIENT 
1975 

ENI~RGY Itt, D Pt{OGIIAH luIt)c,Er SU.~I~IAItY 

PIIO(;IL~H ALTEIINATI VE: 

1976 

FEDEII~L Olll,l GA'I'ION5 

SXlO (' 
1977 197~ ! t 1 .)7.) 19S0-1 (3:~9 

Acceler:~ted 
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A l k a l i n e  A'~II ~: 
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C i t r a t e  ~' 

Awmorl i ,I- [}i s u I f a t e  
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l}el l,:an-Lord/ AII ied ¢' 

Fuel Clcanin(k 
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Physical & Ch~nlical [{eilloval. 
of su] fur 

Higll Gradient Magnetic 
Sepa~'a tion 
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ENI!rl.;Y RI',D PIIOC, IIA,~I I11mCF.'r SU):.%%IIY 

F OIDI II 

PIIOCIhM.I NAME: PROC,:~',I ALTERNATI VE: A c c e l e r a t e d  

l' IIOCIIAI,I ELl'HINT 

Fuel C~.w.'rston and 

l)eve Iop::',ent and Oemonstratlon 
of C.nLrol Co.:po|mnts 

Oev..,lnlJ:,:,:nt a,M lle|r.onstration 
for  5i,alc' Oil Co. t ro l  

Control of Fine l)arl, iculate~ 
frn,,; fuel [!xLracLion 
I'r(,c~:cs in,j I'lanLs 
:'.ecovu,'y of i'eLroleuln Reflnln9 
]lydrcc~ rl)on [.o5~ec, ~' 

UL i l i za t i on  and Disposal o f  
Conversion PlanL Idastes 

]mprovud gas-sol Id-I iquid 
Separation 

• . * Federal obli6nt~ ons as." 

1975 1975 

FIiDERM, {HILl C;A'I'IGNS 

~ x l o  6 
1977 1978 

6 .  L 

1.45 

1 .25  

2 . 4 5  

0 .5  

2 . 9  

ume et leA: 

I0.I 

2.5 

l 

1,0 

2.2 

0.5 

2.85 

t 50~  dem 

4,33,1 

3. 899 

1 , 4 3 5  

0,717 

! . 983  
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ENI.'I~CY It:~t} r'h'OGI~AM !~UI}GE'I ~ S[I.~I~IARY 
F 0!:~I B 

PI(O{:ItA,~! N/LM~.: 

P IIOCR;d,! ELI;HFAT 
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- i,N____~.d, c t s 

Disl}or, a] o f  lIJ.qh Su l fu r  
P,r:fi,,,:ry PasLe by CAF8 * 

A] terr:a to lieduc rants 
Fro : .  l(egen. Flue Gas 
Cleaning Sy~ te,,s 

' Use of sulf,,r as / 
hsp!,a I t fiub'~ t i tu te ~ 

llioh Su| fur Co,'bustor 
Du,=:o,,s tr,Jt i ( , .  ~' 

Li'.'.o sl.,l(IO Uaste 
ULi lizdLiun 

I.;aste Ily-P,-oduct from 
G a s i f i c a t i o n  ~' 

' . Fly-Ash Strip [. l ining 
Rocl~::ation 

- aS~' 

1975 

3,25 
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' I)ILO(;IW.~ Nh.ME : Imm]_~=9==~gALEnvlronmental Con t ro l  

I ) ROGIL'~,I ELEMENT 

Oarticulate Control Technology_ 
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Po~ter Generation* 
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Gaseous Toxic Emission 
Control ~ 

Operatio.al Control/II0x 
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F e d o r a l  obligations a, 
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. ' F.NERGY ll,~l] l'lll~C, II/tq lll.rl}~E] ' SII,~IHAIIy 
i 

F 011,'.1 II 

• PII.OCR~H NhHI l : PRO~;Ib~Xi ALTERNATI VII: Cr:~ ~h 

P |tO{;RA',I r-.LEH[:NT 
1975 1976 

FI..'I)]IItAL OIILI BATIONS 

SX[t] (~ 

1977 197~ 1979 19,qO- ] 9,~fl I'3~0 

SO~__Co. trol T~c!v,ol  o!Jy_. 

1 ,~ 10 It,.; P i l o t  P l a n t  
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Co: L t ;'o1 -tz.';I/.)nornblo 
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I,iteg,'a ted Cat-Oz ~ 

l.leta I Oxides '~ 

Advanced Systems ~ 

Indt~tr ia l  Boi ler ~ 

|:lel l:,m1-Lord/ AI 1 led @ 

Fue l  Cl(:,m in~. 

Chc,l i iCal Treat.lent o f  Coal o 

Physical P. Cher, dcal Removal. 
of Sul fur 

• I l ig l t  Gradient l,lagnetlc 
Sel}a~'a t ion 

F~dez'nl oblIEntlons assumq 
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1.265 
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I:OltH II 
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PI~OCIb~.[ NAML~ : Improved Environ~mnta[ Contrnl 

~NEI,'GY It~l) PROCIIA.',I nt] l ;( : l" l"  SI;.~I~IAIIY 

lqtOGlb~M A L'I'I..'I~NATI VE: 

I' ItUGIUt'~! ELE,','.ENT 
1975 '1976 

FIII)I!R~L OllLIGATIONS 

SXlO 6 
1977 1978 Ig79 1989-19S9 

P~rtioiIaLe Co.krol Techno|oqy - 

Fi.e ],,ir ticul a to/El ec trical 
Pu;mr Ge.er ati01~ 

Fi.e Pdrtlculate/Industrial & 
Co,~.~.crci a ] Sources s 

l!azar(ImJs & Other Pollutaat 

Gaseous Toxic Emission 
Cc.trol*  

OperaLional Control/;~Ox 
a.d Trace [mi~slons "~ 

* Federal obllgatlons as~ 
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ENr.RGY R~,D PItOP, I,~AP.f 13If))~,I~T 5U~I.~ARY 
F Ol)M=_=._~ 

PI~OGI(AM NAME: 

P I~,OGI++A.',! ELII+MI!NT 

.Control Tncimoloqy~ 

1 & I0 ;:'I Pilot Plant 

Al l:a I in. Ash (' 
Li..e/L/mes toll. e 

SO., Co;it1'ol-ti<,l,enernble 

Ci ira te ~ 

Ammonla=Bisul fate 

h,tecrated Cat-Ox* 

Hate I Oxides* 

Advanced Systems ~: 
Industrial [}oiler 4) 
l.~el hnan-Lord/ Al I ied ~ 

Fuel' C}canin~. 

Chemica] Treatment of Coa]* 

Physlcal & Chemical Removal. 
of Sul fur 

Fligi= Gradient Magnetic 
Sepal'arian 

Federal obligations as 

e 

1975 

0,849 

0.7 

3,0 

0,5 

O. 363 

1.0 

0.74 

2.25 
0.42S 

4,5 

1.8]9 

0.5 

0.125 

;ume at:  le; 

1976 
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0 .7  

1.5 

2.0 
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3,0 
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0.7  
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O. 365 

3,0 

0.74 
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O,S 

1.810 
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.25 
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0,849 

0.7 

2.5 

0.363 

"3.0 

0.74 

2.25 

O. ]07 

1,819 

O.S 

on oo-£t, 
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0.7 

2,S 
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0.74 
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PROGIb%M NA.ME: 
= 

P rtOCIIAM ELI',',II;NT 
1975 

Fuel Conv,;rsIon and 
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for  Shale' 6il Control  

Cuntrul of Fillc. ~ Particulate& 
fruu Fuel Extraction 
P,.occssi,,U Pl~nt~ 
P.ccovery of Petroleur.I Refining 
I:ydro~:o,'t,on Losses ~' 

Uti l izat ion and Disposal of 
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Ir.~proved gas-sol  id- l iquid 
Sep.J ra t i on 

* Federal obligations as 

1.0 

0.29 

0.62S 

0.45 
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2.0 

0.78 
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.717 

0.25 

0.496 
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2.0 
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.717 

0.496 

d Ing by 

19,2 
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1.0 
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F, NERC=Y ll~[, PI~O~,R£q IIIIIXIFA' Su~;~IAItY 

PI:O(:;IW,! NAM~: PROIIIIAN ALTERNATIVE: ~:i n l,a:m 

P ROGI~A.~! ELE,'dENT 

%ias'.e Dis,)m.al and 
t s 

Disposal  o f  Iligh Su l fu r  
I',cfi,,,. 'ry %:asto by CAR]* 

;',l to rrta L~. I:oduc tdn I:S 
From P, es--n, r lu, ;  Gas 
Cleanlng SysCorm 

Use of sulfur es 
hsphal t Sul,.~,ti Lu te *  

llich Sul fur  Co~:;bustor 
Dc:,,ons tra t i on ~' 

l.J,::o sludge 14aste 
Uti l izaLion 

t:aste !'y-Product from 
Gas i f icat ion ~" 

Fly-Ash Strip f,lining 
[.:ec I at:,a t i  on 

~ F e d e x ' ~ l  obligations a 

1975 

1.0 

0,35. 

0.429 

O.1S? 

1,985 

0 ,5  

sums at le 

n - 

,st; 

1976 

2.0 

0,2 

0,429 

1.0 

0.157 

1 . 9 8 S  

0.75 

a, 

FLI£R~L OBLIGATIONS 

SXiO 6 

1977 1978 1979 1980-19S9 

1 . 2 5  
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3,0 

O. 157 

1.985 

O. 666 

ntonst;~ 

0.25 
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4.4 

0.157 

1.985 

O. 666 

on oo-ft 

0.25 
# 
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6.3 
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1.9BS 
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acl trig" by  

0.5 
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SECTIO~.I VII 

SupPort Research to Achieve Coal and Shale Processing 

and Combustion Program Objectives 



Program: Coal & Shale Processing and C~-bustien 

Sub-pregr~.~: Su---port/r.g F~..--p.-_arch to Achieve Coal and 
Shale Processing ar.d Cczbustion Program. Objec*ive 

S~tus of the TecP~o!cgy 

A. Pze~t Status of hue Tc~nolo~ 

I. Equi~ut, r.aterials and pr~ccsses for sLx~le coal 9asifiazs, 

for ~<~p.!e, fb:e. ~. bed L,,~gi c~asifiers, ~ud first g~_n.eraticn 

oil sb~_ale plants are in ~qe deve!o~nt stage. None of *~hese 

are curr-~ntly in cerm...~_rcial use in the U.S. P~se~rc~ on fluid 

bed coal gasi~=iers &nd ~rious coal liq~ification p_~cesses 

is beir.~ actively p~a-~_~ in the U.S., supported pr~-zrily 

i~ ~he U.S. Dapa_~aw~nt of Intemior ~.~th S~T:~ ~apport fr~-n 

pri~te sottrces. Currently so, porting rese~urch is f~.d~ at 

a vezy i~..: level. 

B. Barriers to L~pl~ntaticn of the Technology 

i. Pas~_arch -~Barriers 

First g~n~ation p!~nts producing gas am.d oil frcm coal ~nd 

s~m_le could at high cost he ~ade to operate n~.1. I2~pro~-~_nt 

of the reliability of the c~.~9on~nts and develo-~.nt of first 

and sc~ond generation plants r~_res research on r~terials 

~'~hi~h are n.ore resist~nt to erosive wear and corrosive envirora=~nt, 

~e_tt-zr c~.tal}-sts, easier p_~ducticn of ~.y~/~g~n and Better 

date on prcces~es and ~aterials. 

2. Deve!o._--r~nt E~rrie.rs 

Pre~nt equi~.:~nt, su-~h as valves, o~.erate sufficiently well 
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to pro%~de i~,e poss~ili~, of o~eration of first generation 

pl~n+_s. Hoover, reliability ~nd econc.-~y of operation could 

be ~rea*_iv i.-Dro'~--~d b v a plarLned progra~ in cx~ioonent develop- 

r~nt ~nd process develo.~T.~nt. 

3. !npl~ne~nta,~icn Barriers 

?he _.__--~,~ i;~,-~ of ~.--c..ercial u--its recuires_ that cost of pre- 

sent processes me_ on a lev~ that c~n be sup-ported by no~l 

market o~atior~, vith possible ~ ~uar~ntees supplied by the 

gover~m~_nt. -~.e effect of the tei~nology develo~_m~_~-.t sub- 

program, right play a significant role in. reducing costs and 

thus .~m in~-easin~ the po~mtial for actual creation of a 

con~cial ~ ndustry. 

Ongoing P&D Effo_~s to C~¢erco~-e Barriers 

i. Pres=_nt level planned for ~" 74 is SlPq f~ded by the U.S. 

govern.-, ent. 

2. Private fundin~ is restricted mainly to pilot pla~t deveiop- 

~nt ra~ner ~n~n tec~h.nolo~-~ develc~c~nt ~nd supportS_rig re- 

seard~. 

3. Foreign results ~n Lurgi gasifiers may be of marginal use 

but the ma/r~ effort .~st cor, e from U.S. 

P~ticr~__le for Federal !nvolv~,-~hnt 

A. F~eral ~nvo!v~-~nt is ~:arr~nted because the national interest 

recf.aire~ than the U.S. not becc~e de:~ndent on foreign sources 
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of gas and oil. ,Dohh national defense stratc~Hy and economic 

balance of pal~z~..~ts conside.~ticns are ~.~9ort~nt he/e. l~rket 

forces at presem.t all~:~ in@~xidual co. ~f>~_nies more profit from 

inpor ~ting gas at! oil th--n b3' d~estic production fr~.~ coal and 

oil shale, so F~eral involv~Tent is needed. 

B. Because of the broad ~lication %o F.-~nv processing s~h~,es cf 

the researd~ of dnis ~b-p-~x3r~_an,, /m.dustry ~7ili prob~l.v 

look to the government to sup_~port ~lis area. 

C. Attitu-~ of ~ndust_ 7 t~.~rd applied resea_~h ~.f_!l not De greatly altered 

by ~ezrml factors. Levels are relati%~l I, i~.., ~. 

D. ~np~.;er traL~ pr~r_&?s ~i,cht be_ useful. If part of the work 

.on this s'0b-progr_~TL %~'ere carried out at uT~iversities, a raan~xx~z:-r 

tralr~n~ ~-pe~-t ~:ou!d b~ ir~:_r~nt!y inc!DS~:d. 

0bjecti%:es, ~i~_ria, and Priori~ies 

A. The s~.~-ortin~ research sub-pr~ ~s di~_'ded into six areas. 

For fur~h:,r ~etails see Zt~m 6 of energy research and develop- 

ment fact sheet for this sub-program. The cbjec~ves are: 

1. Ec~ui~:~t De-~l~t 

To develop, ~nd~nt of pilot ~ d~.-Dr~tration plants, 

n~,, reliable ccel injection ~,st~:~s for .~igh pressure, char 

and ash ~-,i~/,.dr~;al s~,ste~-s, solids r.onito~ing inst~-~m.ts, 

~alves ~.d od~.er key o~.-~.~nents required for coal processing. 

2. .~:.~eria!s 

To develop ~e~ods for service life prediction, test methods 
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for materials and i.~proved 1~aterials for coal processing 

equip-ant 

3. Data c crzo._iia~_;c~, h.~-j_ooohs e~ d ~n-alvses 

To advance the davelcp.~ent of co-~l prccessing by dev=_leping 

a +~ci%nical, design and e~0n~ic information data base. 

4. Cata!ysi_~ ,~nd ~h=_~-~-c~l Xinetics 

To devel~o L~-~roved cav~-lysts for me~%~nation, coal gasifi- 

cation ~nd liquefaction ~nd to develop the ~.~.nical }tinetics 

necessary for t~he de%~lo~.-=~nt of /zp~qDved coal processing 

systems. 

5. Process Deve!~nt 

To advance t~h~ develo~Tent of coal processing by res -~ch 

on the ~nit .operations of coal processLng (i.e., fluidized 

bed tec~nology~_) and by developing re',.; processes for pro- 

ducin.~ .hydrocarbons frcrn coal. 

6. Hydrc~?~n Production 

develop !o.:-cost on-site processes for producing hydro- 

gen-ri~h gases from n~n-p~tro!cu~n sources for near a.-~ mid- 

term coal ~-~/ oil shale proce3sJ_ng. 

The program on coal and s.hale processing and de%~_lo~..~-~nt contains 

a n,_~ner of ~\~nsive de%=_!op_.~-nnt projects suc/n as pilot plants 

and d~-~o.~ation plants. To support these p!~nt develo_z~nt 

sub-pmDg~-~.r~ a ted~_nolc~ development ~nd su~.~oorting research 

sub-progra~ c~-u,~_l in cost to 10% of d~e total progr~n cost is 
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justified according to the consensus of opinion of consult~_uts 

intervi~:.~d by dee .~-~el. 

A.l.a 

Z{lestones 

It is doubt~'~l that memningful m.Jtlestones car. ~ d~ve!o.-.~-d for ~he 

Du3f.: of t~.e projects in dee sup~_~po~_ir~ c2.tegory. It is, therefore, 

Sik~gested ~h_~t in place of r~d_lesto,-~_-s, decision poLnts be es~!ished 

for contLnued ftun~dng. V~jor cri ~ia ~.~uld be t_he~rcgress ~ha~ has 

Been made ~-nd t~ l~-:elihood of ~ne ult~Tate success in a~plyLn-g t/~e 

ted-tool .o~y. T~e sugges"~ decision point for all categories is July 

1977 ~0egi~m_~ng of :~ 78). 

At the e_n~ of ~b.e five !:ear perioa, o~ly those pzogr_~?.~ ~ho,~ld 

= ~evelo-~- ca_~ri_=~ fom..-ard ~d%i~h hold pr~?ise of contribut/~_c, to h_ 

merit of second and third ~en~_ration coal processing. 

V. A.2 

Ca) Cost ~nd P.u~cet Proje~-~ions (V._illicr~) 
(A~.) 

Accelerat~_~-~/Or~.er~. , FY 75 FY76 FY 77-79 
Pro~re,~.. 

Fqui?rent De~!opment $8.4 
i ~terials 6.8 
Dat~] Caq~ilation 
}:~nc~ocf~ ~md ?ealyses 2.7 
C2talvsis And Cn~?~c01 
F~nctics 13.3 

To~ul 

$5.8 $7.9 $37.9 
7.7 8.4 39.7 

3.5 4.2 18.8 

i7.2 22.4 97.9 
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Co~t an~ ~J6~et ~rojections (:~i!!icns) (cont.) 

..%coelc~_-~'~te:]/Ord~r!y FY 75 FY 76 
(Avg.) 

FY 77-79 Total 

Proce~z De','elo~znt 20.8 26.8 28.4 132.8 
Hye~o?.~ ~. Production 4.0 8.2 8.5 37.7 

Tcta! ~" $55 $70 $80 $365 

M=~2,~n'~ ._~,, Procr~-~. $ii0 $140 $160 $730 
TO tal 

~ni~.~n. Prccr~ $12 $12 $12 $60 
To tal 

{D) l le~!igible cc~zr~_butien fr~a the public sector is anti,Dated. 

(c) S~e (a) ab~,,e. 

A.3 

(a) No n~.; major_ m~_.nZxx-er needs are ~nvisicr..ed. O v ~  250 n~,; 

professionals ~:ould be_ ~ived ~,nd 500 n~q nonDrofessior2_l 

supportirg staff ~.muld be required. 

(b) ~o major .n~_.:, facilities ~-.Duld he re<faired. A nu-~ber of _~call 

scale test facilities ~,~uld be required, none reqairing sicnifi- 

cent ne~.; cor~tru~ion. 

4. ~12-nP,.Ua'~-nt P!~n 

(a) The res-~arda ~ri!l be perfo_~ed at a nu~;er of different 

gove_~_~nt,~n~ustrial ~ncl ~niversity laboratories havLng 

existinc ce-?Jetence, i~_n appro.~riate organization should be 

aharged v~it]~ over ~a!l coor~J~_=tion of the program with the 
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major or~z~.tions f~ndir~ the develo~r.t ~.,~rk. Industrial 

liasion sheuld be_ established for !h~.~ividual program, s. 

i. Alte_~2~ti~ ~nding F~proadnes Considered: 

Indus,!_, cc"id f,~.d all re_=-~ch end d~v=~!o_~.ent :-.~rk in- 

cl'~u#d.n9 " _~u?~e_~_n--g research. C~nsiderinc hhe econ~?.ic st~ac- 

ture of private profit ~d~.g c~n~_ .~nies, it is ~.~p_rdg~ble 

that ~his res~_ard ~. ,::ould be_ carried out on the scale neces- 

sary to develcp a coal prccess~ng industry in an ac~lerated 

ozderly .~ner. 

2. ~-~e are --~ny ted~no!ogical cptio.~s a%~i!able, ~ne of ~,,.~id% 

have be=~n 6evelc?-ed to the poLnt ~-'here a single optien can 

be selec~ed. Therefore, the rended pro.~m sEp_zorts 

those consider-~i to be tec/a~ically souT~ ;nd 9arE~_=ring ~he 

objective of i.~p_ ro,~d coal processing. 

C. I. In ge_neral, ~ze progre/a is not ster~d~g, from a zero teclmnolo- 

gica! base. -'..'__=ny of %he %e~Lnolcgjies have beer. a~plied in 

o~Cner areas (i.e., f!uidizc~ bed te~knology) and it %:~ii be 

~.v~r~ely b=~.~_ficial to apply dqis expertise to coal t~h- 

no!ogy. 

2. Att~r~ts to solve major technolog~ical probl~s in pilot and 

dznDnstration plants are e:¢~r~-.ely e.~x~nsive. Every effort 

sh~Id he n~de to mini~,ize ~.e costs of develo~?.ent by ha~ing 
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parallel efforL~ inde~-~_n.-~o_nt of the pilot and d~.-~nstraticn 

pl~nts 

I and VII. 

D. 

Eo 

~c~:Dt~-~i!i~ of Prcx~r~-n~ 

~mre are ne accep~'-~bili~ - p_~bl-~r.~ for the progr~., other ~d%an 

those aszociated :-ith t~e g~-e~al program of coal con~_~sion. 

Other Cc_~ts ~nd P_e_~nefits of ~e= P&D Pro~r_a~ 

1. Tne progr_~m focuses k~on coal ccnversi~n pro~_ss. ~ of 

the te~f~nolc~.ies h~Je the pote~n ~tial for transference to oil 

shale pro=essLng. ~e production, of h,$droc~n ridu gases %~Ii 

have a direct bear~g upon shale-oil hydrog=_nation. 

2. Failure to develop reliable key ~ne_nts of _~-~ipment in- 

dependent cf plant _0peratio.~ results in large exp~-mlitures 

at the ple~nt level. 

3. Orderly te_u~nation costs ~..Duld be small. 

~-~l~e~ntaticn Ple-n to rbll~ Ccr~letion of Success_=ul R&D Phases 

of T~r~'~tation 

E~ese sectic~ns are not a_~-p!icable to the coal and oil ~hale sup_po ~rting 

res=.e/~/q prcr/r~. All of the factors involv~ are discassed in other 

sub-p-~Tram el~--ents of the coal ~nd oil shale processing report. 
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p.'r:or,.-.'d P;%, :%11 e ?hear 
..N_A:':".%0~ cO"T~CT_On C,.:.fice of_ Coal.Rcsearch-5ituvJ, Dj~_Co~l~_~e 
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Si%~ w.l,e.-. ~ &-ao¢k &:.:u be . I $:at..:: , CounW: 
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PRCPr3S;-,L The research area conc,.:rns the production of pipeline 
~xo,,,~r: ~-,-, 2-,~.,~.~ ~ f : . . : r  g a s  fron, coal. The ohjcc~i:cs are ~o: a) develop ~he te 
~,:~-,o . . . .  ~-:,~.,, ;nc,,~.~.-:.-,~ necessary for ~hc establish.-enz of a co.-__~ercial coal t o  pi 
~r. :~, .~c.-~, . . .~, , , , -~ qua!i=y ~as in~us~ry ~:i~h dve rcsard t o  environmental c o n s  
Sr;c~iv°J|5<cPJ~u"ea3~c°D~ b )  accelerate dc--.onstration a =  a co---.~rcial scale by coast 

~nc~.,a;~:. ==,: r~w f::ii,:,c: and opcra~ing one or more coal .'o pipeline gas plants. 
~ . ~ c h , - = v ~ , , ~ o ~ a c = : . ~  The ~:orh involves ~ h e  acceleration of the present Off 
Or conszructcd. Research - A.-..ericaz Gas ,\ssociacion oro~ram and ~he Bureau 

pro~oram, t.~ .produce high Zzu Eas from coal. The proposed p 
for opera,ion of _~our p~lo ~ . ~!ants k.-~'~as, CO9---'~ce.pto~ , S 
Bi~as; aach ~roductin~ 1 to 2 million scf/day~. ~::0 of Ch 
plan~s are operasing (H::~as and CO0-Accepcor) and C,.;o will 
operaLin~ hy earl7 IC~75. A prc[,ram for a s~Irred-_~ixed be 
plan= is also planned. The .-.axi?.u.-. "-ro~ra~ involves ~he i 

design and cons.~ruction cf three cv-rJzrcia! (250 million c 
plants. Construction ~;ould bc~in July 1 ,  1975. This woul 
place of the demonstration plan~ program as descriSed in t 
accalerate6/orEar!~." program. This prosram would also be 
junction ~:ith indestry. 

R6_D on new gasification processes and supporting res~ 
equ£p~eD~/-~erials deve!opzent will he carried out concuz 
with th~ CD;LSC=uc~ion of ~ha co.---mercial plants. 

6. JUST! FICAT:O~'J ([%e o ~:p=,'~t sdc~fz ) .  S=z I t , : ra  6. on tmcruot'o,, S.~,ccz.J 
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!'he research area concerns the production of pipeline quality 
gas from coal. The objecti~cs are to: a) develop =he technology 
necessary for the establishmen~ of a co_-=r.ercial coal to pipeline 
quality ~s industry with dye regard to environmental consideration, 
b) accelerate demonstration at a cg=mercial scale by constructing 
and o?eratin~ c~Le or more coal ~o pipeline gas plants. 

The ~:ork inx'o!ves the acceleration of the present Office of Coal 
Research - American Gas ~issociatlon program and the Bureau of 5[ines 
program co produce high Btu ~as from coal, The proposed plan cmlls 
for operation of four pilo~ plants (2y~as, CO9-Accepgor, Synthane, 
Bi~as; each producting I to 2 million scf/day[. !~.~o of the pile= 
plants are operating (Hyges and C02-Accep=or) and ~;o will be 
operatin~ ~y early 1975. A program for a stirred-fixed bed pile= 
plant is also planned. The maximum program involves the immediate 
design and cons=ruction of ~hree co=T.ercial (250 million of/day) 
plants. Cons=ruction ~could begin July I, 1975. This would be in 
place of =he demonstration plant program as described in =he 
ac=eleratec/orderly program. ~his program would also 5e in con- 
junction ~!zh industry. 

R~D on new zasification processes and supporting research on 

equipmen~/meteria!s deve!opmen$ will he carried out concurrently 
with the construction of the co~ercial plants. 

See Iter,t 6. or= fr~tn~ct~on Shc~tJ 
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The research area concerns : h e  production of pipeline quality 
gas fror.~ coal. The objec~i'.cs are to: a) develop the technology 
necessary for the establis'~.-.:cnz of a co.-==ercial coal re pipeline 
qua!i~-v ".:-~a industry wi=h We re".ard to e:iviron,-.ental considr.ra~.isn. 
b) acculera=e de,castration .-.= a c~...--T..ercial scale by construc.-in~ 
and opera~in~, one or more coal .~s pipeline zas plan~s. 

The ~mrh involves ~he acce!era~_ior, of ehe present Office of Co{ 
Research - -.-.erican Gas Association prezram and ~he -Dureau of :.[ines .-- 
program ~.~ produce high Z:u Uzs from coal. The proposed plan cal[s l 
for epera~ion of four Dilor =!ands ('".:'gas, CO~-Accep~or, Synthane, 
Zigas; each Droductin 2 ! =o 9 millCen sol/day). Two of ~_he pile ~. 
plan~s are o-)er~.~ing (Hysas and COi-Accepuor) and two will be 
operating ~y earl'." 1975. A pr.-~ra.-2., for a stirred-fixed bed pilot 
plant is also pla.-%ncd. Yhe .-.~:-imu.-.. prc~ra.-., involves the i..~.-z~-dia~-e 
design and construction O f  =brae co-.7.ercia! (250 ,-~.ii!ion of/day) 
plan~s. Conseruc~ion vsuld be~in July i, !975, This x-rould be in 
place of =ha demoas~ra=ion plan~ pro~.ra.-a as described in ~he 
accelerated/order! 7 program.. This program would also be in con- 
jr,nation ~:it'-t industry. 

R&D on no:.; .zasification processes and supporting research on 
equip.-.e.~r/--.a~erials deve!o~r.ene will be carried oug eortcurrene!y 
with the construce!on of ~ha co-.merciai pian~-s, 

6.  J U S T I [ " I C A T ; O ? ' , I  ([L~c a : ,~, .=r. : : . .  ~hcegf=#.  $ c ¢  I t e m  6.  O .  l n s ¢ r u c ¢ : o n  ~JhccL)  

7. MAJOR RESOURCE RECLliRE:.~E,'TTS /- 

~s°'Jae~ I Y~.', R,',,I %~ FISCAL J 

ill ,  : . : A N P O V ; E R  I l l S c .  c ~ t ; : , ;  I . ~0  

f3 !  5 , ' , "  :~c~'t ,, 

14} C t h ÷ r  I 30 
b. R~,~.'J : . 'ATZR;AL5 

1975 1 9 7 6  I 

,16oo ! 
" q ~ o o  . . . .  t 

1600 

1 9 7 7  1 9 7 8  

3 0  25 30 
50 75 4 0  

20 2O 

Each pilot pie!:: ~¢i!i u s e  abSut 75 tpd of 
r-ach demonstrc-tien plan ~ - ~:i!! consume abe: 
i and 3,000 aer~-ft of" wacer.i 
.-~ch ccr:=ercia[ D!ant will c.~nsume 15,000-20,000 tpd.of 

I'~ E 'OU I D,E D _ . p • , 

' .... ~'~ lJ~____P'.J'"'~._'2."" "_2'Z~.[:-ce~l.-T-i,/e ".:2:ic.h ~eo_ds_ tb_eL.~iLa_nt _ 

d. O T H 3 R  R E S O U R C E S  ~$[ ;370 

MI~.:-I':I" r:t'l, iP~* .%~:N~I~" q~ , i l ' l : . l v  
O[  g,2~'~ I11 I:a,lta~rt~ .ttl r lg&t . l  

| l l  I1} 

20  

197S 

I 

heal 
5,000 tpd o£ coal 

:oal 
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LI~CIIGV l:r~rAilCil A;:;) DEVLLO;'~.'[Pd~ FACT ~ll!l [ [Culli,,,i,,'<l) 

u.. 

[':1 P . ~ . \ X l ~ d U t . 1  J I D r ' t d T l !  I C A T I O I  

c j OU[~C rlLV [ [3 ~.~,N,~u'.~ ~ 5 - 0 ~ - 2 0 - 0 3 - 1 2 -  
[ 

J U 3 T | I r ' I C £ , I  I t %T~l..qi it,! 171-. ~i~.:,-,I,c en..rrl%- p l o t , l - . ;  Or Cb leu l ,v , : .  : n d  sp'":- ' fV h o w  t h e  ;)t .~lWJ:,l  w , I I  COnl r l t~ute  t~* t i l e  S O l U t i o n  O# llll~ prc  
Of  ~ : l ' : l r ' l l l  ' ' l ~  I ' l  1~1 : I l l ' i t ' &  t i l l "  l i l l  i l l  I ' l  l i '  " I l l ' *  ~ l l l  %' J l ~ [ l l ~ l  ; ~ " i  I I ' i ' + ~ l ~ : l l l l ' l l l i + ' ' l  ' l l l l l f f %  I ~ h  I)%i I U ~ I~ ' rr l i l ~ l ~ l l i ~ l l ~ l ~ % i  ~ 1 ~ 0  i r I C l i l l J l ~  IJl l? l ) l ~ l l 4 ~ t l t  

~+t l l ,  , ' i , ~ l  ; .+ 1, ' I+, + ,<." '1 i f , ' , ' :  ~h. 1 ' ' )  ply++ O l . ] . . l : + . l ; i  • l1 f '}i%'il+ i l i t . :  I t ' t , { , ! .  i l l ;  l t , f  ; ' ; l t l :  h II1,: ; '1 , ' ! . '+1  i~ I w l l p l l . J l ' t i .  O . i l l l , l "  I I1¢ t l : k i ~ l j r l l l : l r l : i l  

l l - t ,u l ,  t + l . l , , ,  l c l  i - . : l ; , i n l , ; I :  1t/I .3, . i l i ~ l  t..I..I.i$ I+~l ; ~ l l ; : ~ : l J , l l q  l l~ t . l c l :  (~| l l tU. { . ~ l ~ i l i l i l . ] l l . r ,  l~JI..I . h o l i l l J  I , l "  l l l l : l l  ! 0  I l l +  Iw l l ,2 " i l  I ~ l l O r i l .  

Ct,~i'cnL d L ~r~-C ".'??i~e~ ,'f X~:~t' v;,l ?aS c;:;~,not ~:oCt de T~nd a,~d bo=h pipeh 
gas (Ca:lada) and liq.:id natural gas, L~qG, (:\lbcria) are being ir, li~orted . Import. 
@~o=ed to ri-'e s['.-.rply ~'. : thz ncx ~ . iO-15 years as a rcsul= of a continuing in~. 
the dot',mid for n~;=u1"al Dan, but impor=s ~:ill fall far short of the demand, Lar ,~- 
imports are undesirable bo=h f,'om a politlcal/~..ili=ary standpoint and because o;" 
toner&hut&on to the balance of tragc deficit. 

Although the U.S. dementia supplies of petroleun and natural gas cannot me 
supply, U.S. reserves of ~oal are i r..-..:ense with a projected lifetime of &OO-60G • 
presen~ c~ns'.:-~t-_,n rates. The pro~csed plan is desi.-~'~cd to help a!]e,,iate the ,~ 
shortazes of natural ~as by developin~ a commercial process for the production ~-~ 
line quality ~as at reasonable cos~. 

The proposed plan invo!v<z the acceleration of the present OC.~-AGA progzam 
present ?~ur~au of l lines pro3ra-~ fez the produc'ion of high Btu-zas as well as r 
progra:-.~ for devele.?.-:en= of Duns gasificat,'on processes. In addle&on, the plan . 
a prosre~: of suppur'-in~ research nnd develops&n= (subn~itted and outlined in a s 
sub-pr-~r.".~ prop-,~:nl) for equi[~-en:/~aterials research and development and for , 
s~udi~ ~. of %asi/ica~'ion che_-ds~r.:. 

This Fl.~n i::c!udcs =he opera~.ion of the l:].,gas process pilot plant and the 
Accepter proce~.s pi!et plan= and com Dlet~on of the construc=ion and operation o: 
planes for ~hc STnthcne proccs.~ and fcr 5he Bigcas pr:cess, in addition other 
~:ili be suDported. T:'-is includes but is no~ limited to: construction and oper. 
a pilot pl;.nt te :est the ~urcau of :lines ![.vdrc~e process, 4evelop~.en~ of the B 
Memorial ins~i=ute's Self-.'~:5ior. eratin~ Ash process, Chem Svste-~s Liquid Phase 
process and Bi:uminous Coal }lesearch's Combined Shift and .~letha,-u~=io~i Process. 

In addition re all of the above projects: the r'xir.':m rate pro=ram include" 
diate design and construction of 3 250 mi!liDn cf/da}, cerm~ crcial o!an=s. The ~ 
progra-~-s, therefor-c, ~.ould be occurring concurrent] 5 • ::~th coz_~ereial plan= cons 
and opera=ion. Construe=ion of the co.---2.-..ercia! plants ~:ould be~.in July I, Ig75. 

Because the cc-.~.crcial p!an=s ~:ill he built and opera=ed before the benefi 
pilot plant operation can ~e obtained, ~.he :echnical risks and unCer=ain~ies wi[ 
over those encountered in the accelerated/order!,/ program. 

Non-technical un=er=ainties will exist for the =aximura program as for the 
pro~=ra-s. Yhese include: prices of foreign petroleum,, Federal, S~ate, and loc 
strip-mine reB'ala=iens, source of large a--munro of capi=al needed _=or g=-sifica=: 
plants and Federal Pouer Co-"~ission action on pricing of synthe=ie natural gas 
coal.  

I 



AND DEVLLO?:.',C~4i FACT s~l.u:r leo.,,,,,,,.{. i,,.~,, el Ef~.,r! 

[ ]  oIIr,E~{LY 
[-I MINIMUM 

l 1DEN~ I; ICA'] ION ~'Ur.~:sL I~ 

05-03-Z0-03- ] 2- 7~TS6-t) L 

e Ihc  ' . l l ' :¢, l lC I : n (~qy  p f o b l ~ . ~  o r  C b l , ' ~ , v , : . . : f ~ d  sp i .c l~v  h ~ w  ~h~ |}r ~I iu' ; , l l  vdi| I Con l r l l ) l J ( I ;  1{0 ~l le s o l u l i o n  o f  ]1:~ p r o b l e m  
,%.'E~,* I , l~ | l l . t .  I I,." ,..~1~ I, if %~'1,.£I1~,| ~; , :  f{. l ' l~[~.fl l~-I;| l,..I ,l(~refr, )ch I1%; r I.)|tl,.i" ,||[¢.r'|.'111%'1:%. [~1.. 0 Iil~.ll;IJ~ | | l ' "  | j~ l l t f~l l$ 

"7,~. ~ric S~f:~?l~e= of z~.~L,'r;,l gas c.~nnot r.:cet demand and both pipeline natural 
and liquid n~_turnl gas, L::G, (-\igeria) are being imported. Imp~rts are pre- 
u ~harply Dyer ~b.e next 10-15 years as a result of a continuing increase in 
r narural gas~ but imports w~ll fall far shor~ of thu demand. Large scale 
ndesirable both f~-om a politlcal/milicary s~andDoint and because of ~he 
Lo ti,e balance o~ ~adc deficit. 
Lhe U.S, do'.Les[ic s~pp!ies of petroleum and na=ural gas cannot meet the 

rescrv~s of qcal are i~-:.:ense ~ith ~ projected lifeti'ne of 400-600 years at 
-pl!on rates. T'~.c proposed p]nn is desi~-ned to help alleviate the critical 
natural g~s by de',~eloDin~ a co:.~zercial process for the production of pipe- 
:as at reasonable co_~c. 
osed ?l~n invc!ws the acceleration of the present OCR-AGA program and the 
J of :~.ines pro~ra= far ~he production of high Btu-gas as well as research 
.~evelooz:en," of nu:.' %asification processes. In additio.n, the plan includes 
snpportin~ research and deve].ep~ent (submitted and ouclined in a separate 
L oDosal) for cquipz~en=/materials research and development and for basic 
Fifteen.ion chenisrr::. 
~ h~cludes ;he opera~ion of the Eygas process pilot plan* and the CO 2- 
_~ss pilot plant and complc~]on of the construction and operation of pilot 
: S} ~:=hane process and f=r ~he Bi-Gas pr=cess, in addition o~har research 
rtcd. This i~cludes but is not limi=ed to: construction and operaCion of 
5~ '~esr the Bureau of ::ines Hydrane process, developmen= of the Batelle 

itu~e's Sel_=-A~gio~eratin~ Ash process, Chem Sys=er.:s Liquid Phase k.'e=banation 
~Eumino[,s Coal Research's Combined Shift and )!ethan-mElon Process. 
LOn re all of 5he above projeci's, the ,-,~xim;:m rate program includes impo- 
und ==no:rue=ion of 3 250 million el/day co..-m-~rcia! planes. Thh pilo~ pianO" 
:=fore, ~:ould be occurring concurrently vith com_.nercial plane construction 

C~nscrucc!on of Lh~ co..~-rcial plar.~s ~.~ould be~in July I, i975. 
~hc cn-r~crcial .niau~s ~i!! be built and operated before the benefit of 
~eratien can ~e oh~a~'ned: =he technical risks and uncertain=ies will increase 
:o~n~ered ~n the accelerated/orderly program. 
~cal uncertainties ~.~il! exist for the .~.~_-ximum program as for =he ocher 
_=so ±nclu£e: prices ~f foreiBn petroleum, Federal, $ta=e, and local 
;;ala=~ons, source of large amounts of capi=al needed for gasification 
~aral Po:~er Co?missior: ac=~on on pricing of synthetic natural gas from 
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E N E R G Y  RESEARCH AND D E V E L O P M E N T  FACT SHEET (Continuod| 

~ ' ~ . ~ " ' ~ - -  ~lnc~;ad~ ~lc.;,~:" [cc::irt,'.q c,td rru]or ¢~l. ip~ctJt, ind.&'ntC (~lTe's by l :~c~! )'~'ar arid ~J=arf('T). 

a. DSVELOP'.'E t~T .~AILESTONES ~nu,,/,,.r ,'a('h cr,,|=~'¢f, ti,,el~) 

f L,r::,: 7,~.7~ • ( , f  ~,[ir,'~:,,ne to ~8 ~'lk:n=c~cr;=nd spac¢.~) 

::-~im design of 3 co~:r, crcial (250 ,:Li!!ion cf/day) p l a n t s  
_:: in cF , : ra t ion  of S','.t-~-,ne p i l o t  pian~" 

"-_~.:.-. L, p c r ~ t i o n  of  I~i-C.',s p i l o t  p!.~nr 
-".a:iz. c0rs~ru~_~ioa of co::~-ercial plants 
• --v~!Lr~ pilot plant for novel gasification processes 
C?era:e pi!=t plan: for novel prcce~-ses 
t'7=Faze =~-.v.erci_-i plan,=s 

I 
" 

(Con t ; n ~  to n~z~ c o | ~ m n )  

b. DATES 

" Sl,-a~ ~, Com;~:cte 

FY 0 ~ F.  ~ : 0 
75 1 I76 1 
75 1 76 4 

76 1 78 .~ 
77 3 78 3 

3 78 3 80 
78 3 Cot, :ira tin 



b. DATES 

~arT Eor~. ct~: I 

! 

5 3 76 
6 ! 78  3 
7 3 7 8 1 3  
3 3 ~ 3 0 1 3  
3 3 Coz; :i:~ ~ing 

00~EnLY 

a. DEVELOPMENT MILESTONES ¢=~,,lhu,e,O 

(Linli! Ti;/e Of" ~Z:.le~'~or.e to  GO e.~Jcrnrfcz~ and space=) 

I l DE'~'TI T. :CAT:O'. '  ,%~J'.':.:E q 

9,5 .D3_20-03-] 2-7 a-SO .Ol . i 

S',:r: C •.  ..... 

F'. ~ Q F T 

I 

i 

.@ 

L.  

L 

;i 
! 

- o  !i 
li 
.I, 
ii 
li 

I: 

i: 

li  

i ~, 

:1 

!l 

(Continue on me,~omte r~ee~) Pag~ of 
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~7;r;:GY RESEARCH ArJD DEVELOPt=,;ZNT FACT SHE£'r (C.o, ntintcc~d) 

~- SU:':JfARY OF: FUNDh'~G REQUIREMENTS-Feder3I CcJvernmon! Only (i,, milt6).= ¢J[ dolt=~) 

P.eauirem©n'E 

: .  OPERATI,'~G t.~rr p. h,r,ttteit; 
TO::H O;:~:~l;nc, R~,r.luirc'r~,nCS ( [ rom Detai !  5"beet; 

b.  C O : ; S T R ' J C T I O N  r~;?~ p, foTdr ta i | ;  
TO:~: Cof%~ruc;Jcn Reo-'iremen;s ( f rom Deta i i  Shel, tJ 

c. EQtJ!P..'E,'~T f 3 ~  m. foTcteM,~) 
To:~7 EQu i~c~ t  Rcc;uirerncn[s fl 'n)rn D~Io~ .'c:heet) 

d. GRAND T O T A L - O B L I G A T I O I ~  

e. GRAND TOTAL-C~UTLAYS I 

. (11 

FY 1974 
(Non-Aod} 

Obl~ Ou',l.~v.( 

I 

27.3 

(2) (3) 

FY 1975 FY 1976 

ObTs. Oudoy= O~ls. ~u t t=~  

(4 )  

FY 1977 

C'b's. I Ou~;oy~ 

30.___~2 

t 

Include three commercial-scale plants at $275 million each with indust~ contribu~i~ 

NOTE: I f  coopora:;ve programs are proposed. ;rid;care the amount by ye=r of both private Rnd Federal gov?rnment .*uhcl;ng. A brief desoril:tion of  
rcspomibili-P.s sl~ouTd be separately proviCed in th: above foTmot. 



(4) [51 
m 

, ~ " FY t 977  FY 1978 

C~,¢. I o,,;;ovs C~I=. I O=~lavs 

t 

, 
1 

:1 

I 
! 

2 3 . 5  

(6) 

Ft" 1979 

Cb;s. C-Jtl.',ys 

I ! 

t 
I 

L ~ e l  o f  E f fo r t :  

[ ~  MAXI ;~ IUM 

~L~ O R Q ~ R L Y  

[ ]  Ml~l ; ' . :u~4 L 
- ~ . T . ~ '  . IDE.' :TIFICAT!O,'~ N:J~,',C~'-'. 

~ 2 - 7 ~ - 5 6 - ' ~  

3._./_z 

(7) 

Sub~ota[ 
FY 1975-79 

• Obl~. 0 u'.!aVs 

, , ! , ,  

(S, ~ (9: 

~o!anc- = To - T~:~: E,-c'.-'~. -, j  I 
. . . ' |  

,Comp-',,'.e FY I~."-" (Co" ." L .:, I 

Ob|$. ~ : l a y S  " Ohms. : C . ' : ; ~  ' 
I 1, t 

, '  ! 

l :! 

I i 

t ',1 

1 . 

I 
i 
-t 

' i I 

I 
i l 
i J 
: 1 ! 

19o9,7 I 

:ry contributin~ $125 million each 2 
J. A br;el  d¢;cri lotion of  the Cooperative programs and the mdonale f o r  t he  divis;on of funding 

I 



ENERGY RESEARCH AHD DEVELOPMENT FACT S'~EET (Conunued) 

9. D--'TAIL OF FUNDING REQUIREMENTS--Fedufal GOvernment Only f in miZ:inn~ ofd,, l ler.,) 

a. GPF.RATh~;G 

TOTAL fCarry [orc.'arrJ 
to awamrnary s~eet) 

ITEM 

( ) l~lme of Performing Or~ni.~=tlon: 

EIANPCW~.R 

MATERIALS 

MAJOR P ROCU REM~-.~TS 

ALL  OTHER 

TOTAL FOR THI~ PERFORMING ORGA~IZATIO,'q 

I ,~lln~, o,' Performing Organization: 

MA.~'pGwE R 

I~.; AT E RIALS 

MAJOR PROCU REMF.XTS 

ALL  OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATIDN 

I ha.'~e of Performing Or~n;za:;0n: 

MA;;POWER 

MATERIALS 

MAJOR P~ROCUi~EME NTS 

ALL 0TItE R 
TOTAL FOR THI~; PERFORMING ORCANIZATION 

} ['~rne of.Per'(ormln90r;aniza;.ion: 4 

MANPO;%~R 

MATERIALS 

MAJOR PROCUREMENTS 

ALL  OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

1> 

(1) 
FY 1974 

(Non-Add) 
Obls. Outlay.j 

(2l 

FY 1975 

Is. Outlays 

(3) 

FY1976 

Obls. I Ou;lays C 

(Con t i r u~  



(4} 

FY' 1977 J 

on . ~ a r = t C  Sheet)  

(s) 

FY 1978 J 

Obls. J C)u~lays 

(6} 

FY 1979 

Obls. J Outlay; 

Level o~ Effort: 
L~K;AXI;~IUM 
I"10I tDERLY 
[ ]  MINIMUM 

(7) 
- SUBTOTAL 

FY 1975-79 
I 

• "- Outlays 

J ;D.~ NT[ FICAT,O.'. ' I';L.',"" 

Q5-o3-2o-o3-] 2- T..:-.~ 

(B} 

BALANCF. TO 
CG.'~r.PL ETE 

Obls. Oudavs 

.1 

li 

i[ 
| tl 

| !  

i! 
!i 

, I  

2 

, TOTAL E:- 
J FY ~74 

i !  O ' - ' . ' : .  • 

Page of 

F. 
f.. |.: .!: 
!: 
¢. 

• !." 

i. 

F 

E'= 
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E ~ ; E R G Y  ; ~ E S , ' _ - ~ R C H  & D E V E L C P ; ' E N T  F A C T  S H E E T  (Con t i nued )  

~ 'ET;  ~" QF FU.%~)'NC .qF. OU! F:L.X'.CrJTS- l=r,J.:r.)l CtoYf.*fr'oJorit Oft.IV (i~l rtail lr,.,= o[e.~ollcr'd, I 

ITE:,~ 

b C~?;STRuCTION 
[~) (2) {3) 

FY 1~74 I FY 1975 FY 1976 
(.~0n-Add} I 

ou,s. I o,,t,=w o~'$. I out,-ws 
T O T A L  (Ca r ry  f o rumrd  
to s , m m u r y  ~heeO ~:> 

"T : ' :  ~f ,'¢,J'C%'.. L:~c:t:.orl ~::r~:., ~n, l  r,',.~n.'v/ and T~,'.;d E-t;,~.'l:ed Co~t 
:---Z"C; , -~ . . r ,  :~'~ i : . ' , : :  r , , t , . . °  t u t ; , . ; ~ J .  F:v, .ey  | ) r r l : , -Ct  c'.'~'.lirt.e Ot~U 

" X ~ ~ ":':3"': " ! ~ ' ; ' " J  L : t ' -L ' s " :% ' l ' l  ;'~':'~tt:l~'tz" "t:il"~ a D';"~" [~(:f'tl 

dC ¢ 'J~ .m~.e~::  ,:,,,: s,~.J¢,'.,~)J ( ] 

I 

I 

i 
t : i ;  :..'... ~ -  !aNQJECT ¢,%or to exceed 30  chome'fer.¢ 'end .¢,,Jnt'r.¢.) t I ) 

!' S:.-A-J l 
r 
, 1 L 

County i "rtrc ( in  n,Llmur~) 

I 

I 
T IT-=,. OF PRO"tE.CT ( N o t  to  exceed c i tomcte r ;  { 

S:: :e I Cou~'.y T 

1 

I i 
J 
i 

i 
! 

! 

; 

i 

i _ ,  

I 
I 

"> I 

I f C o n t l n u ~  on  ~ ,~  

L_ Ob l  



77 
"}ufl 

.'~&'e 

~_= . - 'Z I~ f Effor.": 
AXIMUM 

I'-i ORDERLY 

(4) (5~ (6) 4 7) 
Y' "~97";' ~'Y 19"~ I FY 1979 ii SU .;;TOT,~,L = ~  FY 1975-79 

IO~,:;~V~ Oh,,. i C~,rc.y.__.....~s I ObIs .  Ou'lo'y'=]. 0.~:,..______] Ou:lays 

! 

I 

! 

m m ~ 

L 5  tDE."~TIF.rS.AT;O;~' rCU.'~'.;-'~:~ i 

- o ~ - ~ o -  o 3- I  2- 7 s -  5 :.:-Ri.___j 

'~1 ':.. 
E;AL,%'JCF. TO ! "I TOT,.-_ :. . . . . .  "- 

CO" "LETE FY I~;'..: ,C , ;" '- 
Obls. O.=l=-ys Cb's. ~ (~.: 

= 
i 

I 
J 

Pa~ o! 



E N E R G Y  RESEARCH & DEVELOPI '~Er~T F A C T  S H E E T  (Cont inued)  

?. ~-'-TA'L OF FUNDING RECU|R_=;,;Er"FJ-FederoI Oovernme..-t CnIy f in  zn=ltio,~ ofdotZ=tr&) 

c~ E ~'C:'='.:EFJT 

ITEM 

f~ .;t'h i,*cnl nor fo C~t'f,~G' ~r) chcrc~fcP~ ~t ld ~.')o~'c~) 

-":::-.,: O~'~-n:~i, c milhon c~:l~r: Or rno..e. 

I1) 
FY 1974 

(NO r~-f, dCO 
Ob:~. ~ Outlaws 

TOTAL tCd,'~',.' ffJr~,nr..( 
to .qumr~ary x,':ce l) ~J. 

12) 

i FY 1975 

i Obl,;. J O',.~!3.vs 

I 

(3) 

FY 1976 

i 
1 - - -  

I 
! 
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The research area concerns t h e  production of pipeline qua 
gas fro~ coal. The obj~.c=ives are to: a) develop the technolo 
necessary for P.he es~abiishuen~ of a cozzn, ercial coal C9 pipeli 
quaii:y gas indusrrv ~i'_h due regard PO cnviron-ental consider 
b) accelerate dc-.ons~.ra~ion at a coz~ercial scale by construe= 
and operating ot:e or more coal to p~pe!ine dos plan~s. 

The ~:ork involves the acce!era~ien of the present Office 
Coal Research - American Gas Asso. pro~rara and the Bureau of 
prolram to produce high 2tu gas frc~, coal. The prcoosed plan 
for operaEion of four el!or plants (US'gzs , CO2-Acce.Dtor ~ Syn=[~ 
Bills; each producing 1 =.~ 2 millio:~, sol/day), re!ira:e4 5}" ~-he 
construction and aDorer'_on of t~:o demonstra=ion plants (50-150 
lion el/day, also in ccnSunction ,.:ith industry). The demonstr 
plants rill be seated abe~=¢ two years apart. The second deTm= 
s~ra~ion plant will prey_de facilities for testing newer devel 
masts and processes. The demonstration program till be fol!o~ 
by desi&-n and cons;ruction of coz=nercial-scale plan~s (250 rail 
cf/day). 

R&_D on new gasification processes and suppor~in B researcL 
equipmznt/,-~terials development will be carrie~ out concurrent 
with ~he pilot plant/de.~onstra~ion plant program. 

6. JuSTIF 'CATIO,~  fL%-" a ,,';,errata s h i t t y ) .  See f ten~ ~. oiq [ r .~e~'uet io .  She~ t . )  
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The researc~" area concerns the production of pipeline quality 
gas from coal. Th ~ _ objectives are to: a) develop the technology 

=t necessary for ~.he es~.ablishment of a commercial coal ~o oipeline 
quaii~y gas industry w i z h  due regard to environmental consideration, 

~m b) accelerate de-,ans=ra=ion at a eoz.mercial scale b y  eonstruc~in~ 
and opera=ing one or more coal Go p~peline gas plan~'s. 

The • '" ~,or,, involves the acccieracion of the present Office of 
Coal Research - .~erican Gas Asso. program and =he Bur&au of :.lines 
proIras to produce high ~.'u gas from., coal. The proposed plan calls 
for operation of four pilot plants O-ly.3as , COg-Acceptor , $yntbene) 
Big3s; each producing 1 ~o 2 million sol/day),, followed by the 

~4 cons=ruction and operation of ~.'o demons=ration plants (50-i50 ,:..l- 
lion el/day, also in conjunction :.'ith industry). The demonstration 
plan=s ~ill he spaced about ~.;o years apazt. The second demon- 
st~a~ion plant will prov_de facilities for testing newer develop- 
ments and processes. The demonstravion program vil! be fo!!o~:ed 
by desig,-t and construction of commercial-scale plan=s (250 million 
ef/d:y) + 

R&.D on ne~-: ~asi_-'£cat{on processes and suppor~in~ research on 
equipmant/materia!s deve!opmen= ~til! he carried out concurrently 
with the pilo= piano/de=castration plant program. 

~ t e  sacct@), Sce I te)n ~. o n / a ,  t tuct ion Sh~et, j 
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The research area concerns ~he producEion of pipeline qualii 
gas from coal. The objec¢ives are to: a) develop the techno!osy 
necessary for ~-he estab!ishmen~ of a co,~mercia! coal t:o pipeline 
quaiicy gas industry x~ith due regard ~o en%riron~..ental considerat: 
5) accelerate de=~onstr~ion at .- cor.mercial scale by constructin 
and operating one or more coal to p~pe!ine gas planes. 

Yhe work involves the acceleration of the present Office of 
Coal Research - American Gas Asso. program and =he Bureau of "..li~n 
prolram to produce ~'-~ . ,z=.z 5tu gas from coal. The proposed plan ca 
for opera~ion of four .~i!ot plan~s (Kygas, C02-Acceptor , Synthan 
Big-~s; each producing 1 .~o 9 mill~on scf/day)~ fo!lo~-:ed by .~he 
construction and operation of t~;o demonstration plan=s (50-i50 m 
lion of/day, also in conjunction-.~ith industry). The demonstrat 
plants will be spaced about t~-;o years apart. The second demon- 
stration plant will provide facilities for testing newer develop 
meats and processes. Ehe demonstration progra,~., vil! he fo!!oved 
by design and construction of commercial-scale plants (250 milli 
cfld ay). " 

R&D on new gasificat£on processes and suppor=ing research c 
equipmsnt/meteria!s deve!op.nent will be carried ou~ concurrentl~ 
with the pilot plan,/den, castration plan~ program. 

6. JUSTIFICATIO,~ (L%e ,= .~p=r=~e =h¢ett~).  $¢¢  Zlem G. o n  Z=~O-=c¢io. S h c e L ;  

7. MAJOR RESOURCE R=-OUIRCMENTS 

RESOURCE 
V FISCAL YEAR 

a. MANPO'NER (I) ScL-'~=ific . . . . . . . . . .  

(41 O: h-,:r 

b. RAW r.~ATERIALS 
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,e~eh i,z etdu;,zr',a al ri.,'i:/.l 
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( i .  acr.:~) (3) Pt ,~cc~.~,~.e~.-;..xl 

(4) OtI,~:r 

d. OTIdER RESOURCES ,NEEDED 
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Current domestic supplies of natural 'V~s can'not meet demand and both pipeline 
"-~s i~ana~a) and liquid natural gas, L[',G, (Algeria) are buing imported. Imports 
dicec'J to rise "sharply over the next 10-15 years as a result of a continuing incrE 
the demand for natural gas, but imports will fall far short of the demand. Fartht 
large scale imports are undesirable both from a poli'~ical/military star~, point and 
of the contribution of the unfavorable balance of trade. 

Although the D.S. domestic scpplies of petroleum and natural gas cannot meet 
s~pply, U.S. reserves of coal are i~nense with a projected lifetime of 400-600 ye; 
present consumption rates. The proposed plan is designed to help alleviate the c: 
she=rages of na=ural gas by developing a commercial process for the production of 
line qz~ality i.e., high ];tu ~as from coal at ceasonable cost. 

The proposed plan involves the cote!oration of the present OCP.-AGA program a 
present ~ureau of :~ines pro.Br~.m for che produe=ior, of high-Beu gas from coal as w 
research ~rogra,ns for dcvelep.-.ent of neu gasification nrocesses. In addition, th 
i:~cludes a program of supportin B research and development (submitted and outlined 
separa=e sub-program prc, posal) for equipment/.naterials research ar.d development a 
basic stu@ies of ~=asifiea~ion ckemis~ry. 

This plan includes the operation of =he Hygas process pilot plant and the CO 
Acceptor process pilot plant~ completion of =he construction and operation of pil 
plan~s for the S>:ntl-ane process: for Ehe Bi-Gas process and for a stirred-fixed 
gasifier and the construction and operation of ~-:o 50-150 million of/day demonstz 
plants. In addition other resenrch will he suppcxte6. This includes but is not 
to: construction and operation of a pilot plant to test the Bureau of Mines Hyd~ 
process, dev&lopment of a) Dntcl!e i:emorial Institute's Self-Agzlom.erating Ash p~ 
5) them Systems Liquid Phase "-[ethana=ion pro=ass, and c) Bituminous Coal Researe~ 
Combined Shift and ::e['hanation Proces_~. 

This approach uas selected because it provides a 'flexible research pro~ram < 
to exe.~ine the merits of a number of prom.ising processes before a demonstration l 
is constructed. It is aimed at developing a process to produce a product gas at 
lo%~est price with the lea~t amount of harm to the ecology. Other processes whic] 
considered ~.~ere ultir.mtely decided to be too complicated or too costly. 

It is expected that as a result of =ha proposed program~ full scale (950 mi 
c.=/d) gasifi=ationplan=s rill "~a opera=in~ by 19~0. Present esEima=es poi~%t to 
trillion of/year of synthetic natural gas from coal by 1985 and 3 trillion cf/ye 
1990. 

Risks and uncertainties have been minimized by a comprehensive pilot plant 
to establish and solve technicei proble=s before the demonstration plant+~stage. 
inB research will 5e carried out concurren~ ~;i=h the pilot program to mid in the 
of =ethnical problems and to further improve the processes. 

Non-technical uncertainties consist of: prices of foreign petroleum, ~edez 
and local strip-mine reg~alations, source of large amounts of capital needed for 
cation plants and Federal Poi:er Con~mission action on pricing of synthetic natur~ 
from coal. 
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'domestic stlpplies of ~atural ,~:~s conho= meet demand and both pipeline natural 
and liquid natural g.~s, LI;G, (Algeria) are being imported. Impocts are prc- 
e "sharply over the next- I0-15 years as a result of a con=inuing increase in 
~r natural gas, but imports ~.:ill fall far short of the demand. Furthermore, 
mports are un4esirnble both from a political/military stanppoint and because 
\bution of Ehe unfavorable balance of trade. 
the U.S. domestic supplies of petroleum and natural gas cannot meet the 

reserves of coal are in~nense with a projected lifetime of 400-600 years a= 
~mptlon rates. The proDosed plan is designed to help alleviate the critical 
natural gas by developing a commercial process for the production of pipe- 
i.e., high Lhu gas fzu,,~ coal at ceasonable cost. 
~osed plan involves the acceleration of the present 0C~-AGA program and the 
xu of ~,lin~s program for ~he production of high-B~u gas from coal as well as 
~rams for dcvelopzmn~ of new gasification processes. In addition, the plan 
-ogram of supporti~ research and development (subml,'ted and outlined in a 
'-program proposal) for equip'.-.ent/materia!s research and development and for 
: of g~sification ci-emistry. 
n includes ~he operation of the Hygas process pilot plan= acd the CO 2- 
:ass pilot plant, conpletion of =he construction and operation of pilot 
le Syn~hane process, for the Bi-Gas process and for a stirred-fixed bed 
the cons=ruction and opera=ion of two 50-150 million cf/d-=y demonstration 
ddition o=her reseat'oh %:ilI be supported. This includes but is not limited 
:riCh =-nd operation of a pilot plant to test the Bureau of Mines Hydrane 
ilop~ent of a) Dateile l:emorial Institute's Self-Ag~lomerating Ash process, 
;ms Liquid Phase ".[e=hanation process, and c) Bituminous Coal Research's 
t and ~'[eth~natimn Process. 
,roach ~as selected ~¢caus ~ _ i= provides a "flexible r~.search program designed 
e merits of a number of promising processes before a demonstration plan= 
d. Yt is aimed at developing a process to produce a produc= gas ar the 
with the lea&t an~unt of harm ~o =he ecology. Other processes which ~:ere 
:re ul~i~--tely decided to be too complicated or too costly. 
~ected the= as a result of the proposed program, full scale (~50 million 
ati~nplan=s ~ill be operating by 1950. Present estimates point to 1.2 
~ar of synthetic na=ural gas from coal by 1985 and 3 trillion of/year by 

d uncertainties have been minimized by a domprehensive pilot plant program 
-nd solve technical proble=~ before the demonstration planL~"s~age. Support- 
will be carried out concurren= ~;ith the pilot program to aid in the solution 
problen-,s and to further improve the processes. 
mical uncertainties consis~ of: prices of foreign petroleum, ~ederal, State: 

-~ip-mi~,~ regulations, source of large amounts of capital needed for gasifi- 
and Federal Power Cen~ission action on pricing of synthetic natural gas 

2 



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET {Cont inued)  

. ~ . . . .  (~ude r~:o.~or . '~.i;:t,$s an¢~ n~.cjnr e q u i p m e n t ,  l n d l r a t r  d~tce by Jeisc~l ?Keor an(:  ~ua,-ter).  

a. DEVE'.OP;.~E."JT ~.:ILESTO.'~-cS {,,:,,,berecch eonSt¢lltiuet.~) 

I Limit Ti l l ¢  ,~f .'Ji',,-stu.c to 5 0  ch , : ,~c t cn~  a . d  ~pucc~) 

~: ~" c:~.'a=io:'- of ~"-":'~-~ p i l o r  pl.~nt 
.~ -:-. d==-i~n of dem=nstracion plant (50-150 million el/day) 
c!-. :~,:ra=i=n of ~i-Cas pilot plant 
_= i.- c.-=struction of demonstration plant 
c-.~2:', d-:sign of second demonstration plan= 

_'e=-ii_-. pilot plan= for novel gasification processes 
~.-~=i~.z c~.-,-:ercial (250 million cf/day) plant 
i~ 'in c.--z:ructicn of second demonstration plant 
"T='_'.-.=~ ",ii~t ?!ant for novel precesses 
.:~.ra=~ de..-.~ns~ra~ion plant 
~=str_c= c'_,=-.~:ercial plan= 
:=-~ra:e secc~:d dez:ons~ration plant 
7Fera=t commercial plant 

I 
fConlinue 1o neJ:l eo/unmn) 

b. DATES 

FY O FY O 

'5 76 4 
'5 78 I 
'5 ~ 76 
'6 ~ 78 
~7 L 78 i 
'7 ~ 78 1 

~7 ~ ~ I 
78 

~8 ~ 80 
~8 13 80 
IS 1 3 Co~ 
78 3 81 
80 ) Con 
81 L Con~ 

"~t ' 

It 

,-£ng 

,;ing 
!ing 



e 

- ~. ~,-~=~, 

S:~': C : ' -  

FY C r-; 

~,.~.V~.! C? ] = : : o r t :  

L~= ORDERLY 
r"l MI: ,~tMUM 

a. ~ E V E L O P M F - ~ T  MILES'TO,NES (¢n,==h:ued) 

(Limit  Tit~e o [  . ~ X ~ o n e  ",o 6 0  ¢ ~ r c e r e ~  ~wd ~p=cc's) 

! 

2 

JJ 

J; 

; i  

I: 
I ;  
!o 
,i 
1' 
I: ,m 

(Contln.n. ~n =epc,'~e jheetJ P~ge o f  

!1 

~° 

,.-, 

. °  
. .;..; 

=. 
:j 
=. 



E*'~ERGY RESEARCH A N D  DEVELOPiV;.ENT F A C T  SHEET (Con:inue.d) . . . . . . . . . . . . . . . . .  

SU.','.:,~AR¥ OF FUNDING RECUIREMENTS-FedL, rol Gi~vernmont Only ( in rnil l[nns o f  dotl=r=) 

RCC u ,fE'f~ L'TI? 

a. OPERATII'~G (.';re p. h)r d, cloit) 
To[oI O;~"rat,ng R-"quirement$ ( [~m DetaiI ~;Itcet/ 

b- CG~:$TRUCTION (.ee,. p. for  dctutl) 
TO:-*: Cons:rur.~iOn Re~luiremen~ CfrtJm l )eta i |  Sheer) 

C. E Q',.;I P.".'I E N T (S.-,- p. fordetc=7) 
TO:z? Equipmen: Req-,Jireme~n~ ( f rom Detm't Sheel) 

d. GRAND TOTAL-OBLIGATI0t-;, 'S 

e. G R A N D T O T A L - O U T L A Y S  - 

( I )  (2) 

FY 197z. 
(Non-~,fd) FY 1975 

Obl,. j o,;.~y, oh,,. i o ~ t ° ~  

t~ 
27.___~_3 

q 

3o..___.~2 

(3) 

FY1976 

Ob|s. Outlay= 

(. 

FY 

Obls. 
I 

t 

.~23.7" 

Includes $200 million for demonstration plan~. 

~-:~ ~ is assumed that Industry will 5uildand operate the commercial plant. 

NOTE: I f  cacPr:r: i 'we ptorjrams ore PrODO~.ed. indic=to the nmou~: bv vc.~r of both priv~e and F e d ~ !  go~-rnment funding. A brie 
r¢**r~orl"~;~;li|~ :..°louId b~' : (T~rul .v ly ~rov;U,:d ;n thL" obo'.'t, | u r n ~ t ,  



1978 

204.2~' 

Level of  Ef for t ;  

[ ]  MAXIMUM 

(61 

FY 1979 

Obts. 0utl.~v ~. . 

;i 

I 

T 
# 

ii 

{7) 

Subtotal 
FY I g75-79 

0|;,~$. Out lays 

m 

g 

t IDENTIFICATION h:UME5 R 
! ,, 

I 

(3] 

P-alanc~ To 
C o m ~ "  t . ' . (Z  

Ob!s. O'.~t~Vs 

" i 

to.] 

, FY 197.~ :C,-.' 7 E, ~;) i 
:, Cb:~. C,.;:'z-. l 
• 

, !  

i; 

i; '.. 
. i  

li 
H 

li 

ii ! - -  I ' 

2 
~ool~rarivo programs ond the. rat~on.31e fo r  the divi~on o f  funding 



ENERGY'  R E S E A R C H  A N D  D E V E L O P M E N T  F A C T  S H E E T  ( C o n t i n u e d )  

9. ~ ' T A : L  OF FUNDING RECUIREMENTS-Federal  GovernmL',n: Only tie rnittions ordotto,~) 

(1] 
FY 1974 

(Non-Add) 
I 

O'~ts. I Ou~l~'¢s , 

-". G= E RATff,,;G 

TOTAL fC.~-~, for~otd 
to su~mar~ shrct) ;~ 

( } r~m~_ af  P~..fo~'ming Organization: 

MANPOWER 

MATERIALS 
MAJOR PROCU REM=_ t-~TS 

ALL OTHER 

TOTAL FOR THIS PERFORMI,~G ORGANIZATION 

) ,',;~r-'~. : ;  Perfotr. ir, g Orr.~l~iza'.;on: t 

MANPOWER 

MATERIALS 

MAJOR PROCUREMENTS 

ALL  OTHER 

TOTAL FOR THIS PERFORMING ORGAr'; IZATION 

.".c~? =,~ P ..'~"formifl 90r~;Zni=al:iOn: 

MANPOW~- R 

MATE RI ALE 

MAJOR PRGCU RE,Y,C-NTS 

ALL  OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

} ,';,..me O! P.,.fform~r~j Or:~niz'a~ion: 

MANPOWER 

MATERIALS 

MAJOR PROCUREMENTS 

ALl_ OTHER 

TOTAL  FOR THIS PERFORMING ORGANIZATfON 

(2) 

FY 1975 

O~.~s. Ou,.!a-/s 

/ 

(3) 

FY 1976 

i i 
I 

(Co. 

ITEm; 



'76  

?u:!:,y~, 

14) 151 

Le',~l o f  El.*ort: I I~=:-.~,ZT;FIC,:,TIO."; ?;:,,: ' . '~R 

I 
O ~ E  P.LY I~ ~ . - , . - 0 ~ - - . , - , .  ~ - - - . - , . . - . ,  : -  . -  

,.,,,J 

{5| ~,71 rS) ,2 
I~ SUBTOTAL 2: - ,L ,~ ' : :E ,'TO , , T O t , : -  = . - ' .  DelI 

FY 1979 FY 1C;5-79 CC.'.'PLETE ~! FY :.~' . :  .: 
I '  

Ob='~. C.-.::=vr d Ob:s. Cu.'n.vs C'.': . G. ; : ' -  ; :  ;.I C~, . • 

il 
!i 

I :  

il ' 

P ~  of 

'l 
; !  I 

iI : 

il ' 
° 

I 
I 

:! ! 

° .  

p .  
o .  

=-.. 

. 0  

. .  

r..,. 

p .  
.-.., 

o 

#.. 

% 

o 
n 



E..~,T.P.0Y RE3E.:xRCH & D E V E L O P ; V ; E N T  F A C T  S H E E T  ( C o n t i n u e d )  

~. ,%ET, ' , IL 0+:: c . . . .  -~ .~ - , c . . . . .  • ~ e , . .  ~ ~ R :+ O U t  P : . . . = ,  + T S  - F .,'-.:era. G ~ ' ~ - n  r n c n t  O h : y  ( i r l  +liUi,+n.~ n [  ~t,JZlc~ll) 

FY 1974 
(No n -A,..Ic~) 

0b:s. Out.'+v; I T S ; .  t 

T O T A L  fC..'a."ry f o ~ u ~ r d '  
l o  J ' + ' e t m ~ P ' j  ~ ) + ~ ¢ ' t "  

-- " P C + --" : ' . '  -~-. Lo.'?+'+r~n I.'.+tc:,-r.n+ • C~:J~.rv) .I+~ TO¶.:,I ¢-_~,:lrt'k~tPrJ C c c t  

~ - ~ . ' Z  . . . .  " . - , ' ; .  ~+ n : .  r-+. , , , , : , , , ' u : ~  + : ; J .  ~. '+ . r ' fV  ~-'r, .,:.: ~'.."'+:"!: C~G" 

• , ; - '_,  -(. r-;.~.-';;~r ,-',,~';,, ~,,,..~ : , . c ~ . : .  ,,.t . . . . . . . .  . .;.,,,-....j { ) 

~ ' ; : ;  IE '~wf , :y  1 TIC(;  f l tn I~ll;.J/aar.~l 

I 

,-I  , -L  L _ C ~  : ~ - ~ J E C -  f.%',+t ~t~e-.reeed3~'eF.,cmctcr~a~*lspnt, e L ) l  ) 

~: ' - - . "  • C c u r : y  ~ T E C  .:• n P a i l l i o ~ )  
I i 

~ - : -  - .  - : :  

"; ;'~ ,_L O F  PR~'.'.'.'.'.'.'.'.'.~E.CT l ~ ' o r  t,~'.1¢¢i'¢~ e h o m ¢ : ~ a q d ~ - = . )  ( } 

i T ire. 4 . n  mat l i uo ,~ )  I 

+ 

I 

C2) 

F'Y 1975 

Obls. ,I I~ t~  

- >  

(3) 

r-Y 1976 J 

Obls .  Out~,+-y~ 

(4) 

P f  1977 

Obls .  Outh 

, | , _ _  

i 

fGo~ l ' /~ t+e  o n  S c p e m f t  S ~  



. I  

{4)  

FY 1977 

+ _ _  l : . . . .  

+ 

! 
I 

" epe ra  f e  ,~ec~.; 

FY 1978 

Ob!~; .  ~u¢lays 

I 
! 

1 
! 

FY 1979 i 

o~,~s. ] Ou:~-,v~ l o~.;,. 

£ I! 

L e v e l  of Eflor:. ~i 
iC !D_--P,~TIFIC,~TICP" :'JU'.'-~c..~ ~ :. 

~'.- ORDERLY 5 . . 0 3 . . 2 0 _ 0 3 ~ . ! 2 . ~ 0 . 5 , ~ . _ -  - : '., 
E"7. P+'., .m'+,',.~u:J " ~~ .'4 

~u~TOTAL "BAL:,:..'C~. TO .. TCT;.L. E:,,CL~.~":~ ";'~ 
FY lq75-79 CO'.'-TL=-T = I[ ?'," :27~ C: : ." "- =.'~ :':" 

Ou::Jys C~l.s. Cu::'vs II C....~" ," ~ . "  .: . .  .F , 

I 
i 
I 
! 

I 
I + 

! 
I 

i 
! 
I 
I 
I 
I 

I 

I 
I 

i 
I 
I 
! 
i 

i 
I ! 
t 
t 

1 
I 

i 
i 

. 
I 

t ! 

,,-j 

= ]  

' :# 

o 



EI~'ERGY RES_¢ARCH & DEVELOPMENT FP.CT SHEET (Continued) 

• 13~T~,IL OF FUNDING REL-~IRE~,IENTS-Federa! Go~,ernmcnt O~y (i,, m;Itlo,,* o t  doJInr~) 

: .  :_.O.U;';t.~'-,'~T 

k 
ITEM I |Non-~ rid) I 

,r~_,~ , : . , , ,  no, , o . . ~ , , d  e;o c , . ~ c r m  = , , d , ~ , , . . ,  I Ob,s. [ o~t,~,s l 

::,-.: O'~':-',~'-: ,r~.;;r;.~n -~.~:L~r~ L,~ more. 

(11 (2) 
FY 1974 FY 1975 

Obls. Cuttay$ 

TOTAL (C,J~",J fon,,,=rd . I 
tO lurn. 'nory ~heet) I 

B . 

(3) 

FY 1976 ] 
Obls. Outl.',ys 

F'Y 1977 

, , ,  , , 

rconr~.,ue ~ .~, , , . , le .ch 



(4) (5] 
i FY :977 J FY 197~ 
Obl~,. Outl,.ly~ | ObI,~. Ouilay~ 
. . . - - - - . . - - ~  ~ 

(6) 

O~I~. Ou~T=ysi! 

Level of Effort: 
t~  MAXIMUM 
._~ ORDERLY 
O rJ L~ =.'..'.U tA 

(7} 
SUBTOTAL 
FY 1975-79 

Obls. i Ou;!~ys 

l. 

~ c p u ~  t<" .'¢kc<'t) 

l IDENTI F,'CATION NUM~E~ 1 

In ~ - ~  ~ -  ~" .~.-P, 3 - - I  ~ -  q r , -  ~ . - -  : :  I 

[~) !9} 
BAI.~.~CE TO I! TOTAL EXCLU~':,',,G 
CO'.:PL-=:TE iJ FY 197" ',Co.~. 7 ~, .--',) 

Ob:s. Cud-',ys . Cbls. O,;:.~.~, 

P-,~ of 

2 



FACT SItEET [ '7 t ' . lA E l  P+lUt,l 

L-] O l l ( ) [  ' . l t Y  

" ~  ~.; I ; ;  I L'~ U:'.'~ 

C c , : : [  c: ~ ) j [  ~ h a i u  ='z-ocu:;sin7 
_} ' i : ,c ' l  ".-e Q:,.--!itv C a : "  F r o : : ,  C ~ , a l  

Dc-art::~enr of the [ucer,i:~r 
( ) l - f ie. .  ,+F C.+:il !Ic+~c;~rch - F+t:rcat, o f  .~lincs 

b '~- l J l !I ' i I r l  ( ' J {  -'~ ~.'I 

3, a. PI~C;'C:JENT AGE,~;CY " 
h. S U ~ : L I ; I | T  

4. C O N 1  I t A C T O R  ,,\PJD SITE 

5 .  BRIEF DESCRIPTION OF 
F 7~ Og OS,-% L 

I .  I D E N T I r l C A T I O P J  ?; 

05.-C, 3-?0-~3-1 ?- ~1- 

; :A' . I [ .  07 C',):~Ti~;,CTO[h Off ice of Cc, a] ilcsearch-lnsriEute o f  G a s  Tecl 

~'.x" ......... " t a , : .  I - ' , ~  . . . . . . .  " , . ' ,  . . . . .  1 S,:" . ' . '  ,: '. '..,~k,',.,[t:,+' p..j 5 t~.~. j  " . ' n o i s  I C ° u " W : C h i c a r ' . o  

,,~,'~:,.,,.':,,',::,~,,,:,_~.,,,;.,r.~.~r..' .:,':L_(,;:L.+.:-,T;,-',CT[J}~:L,,'J . Coal - I t . s t : a r c h  C o n s o l ,  C o a l . - S t e a r r l s  6.,: P,o. 
Izl~ ltJ 16 chmr~:~lcr+ u~+d spu¢',' l I b r  ~q:[u ; ' , l "  "~. v. Orx %'.':H b~-' 
eOa~rd~• ~JCr {Q; ~,:'-'d ~:>! ~ : ~'.C : County: 

• i . ~;0 
NAME OF C~.~;TrtACTOR: ~-,,L.~.o~_Of..--.Lines,_Luc~IU~.r_E.U~I_jT.D.~i~lOO,Di~ 
S l e w h e r e v J o r k v ~ d  be ~,I S ' a t e "  / C o ~ n ; y "  
p.'r+or=~ i * P:I, ] " A~le".hen¥ 
NAME OF CONT qACTOR:.Off ice of_Coal_P, oseamch-Ditumimm.us_f~el__~ez 
s!-.-.,-,~.0,.:.o,~,,.,:, ~0 >i s:~,0.'=.,. I co,,,~: 
P .:dor~..~x~ ! ~ O ~ v "  C ~ ~ V  

NfJ.'ECFCO'ZTn',CTOR: }.Mr. ;+',.ines_L ~a¢clle :!e, Inst, them Systems 
',i'-,+'-.,'-,~'7o--+.i=,~'k~,i ,--, . . . .  i, s&,,-7 . . . . .  r c~'=-~,v-'7." '" 
)~ r f o r  ~ .  ~ F ~ I | 

The research area concerns the production of pipeline q~ 
gas from coal. The objec'.ives are =o: a) develop the teehnc 

fA'O mot , "  f~:~. 24 tincs of tex t  
andnoP:ore~;,=nTO~;~,.P--r,r= n e c e s s a r y  for the estabiishe~.~nt of a co..--~, ercial c o a l  t o  pip~ 
. , , . . ~orc+ . .= . - .~ , . . )  quality gas industry with due regard to environmental consid( 
Br!efl¥=u:!i~en',turean~sc:oe b) accelora=e demonsr.ration at a coc+.~ercial scale by construe 
o f  work  IO De u~'.C..'r~en, and o9aratin~ one or more coal to pipe!ine gas olants. 
i n c t u ~ n ' . ;  a'~y r~_.,. : a c i l i t } ~  " 
which m3v Pzve tO L~ a~-~u;red BEe york involves = h e  present Office of Coal Research - 
or  con~.ru=¢~d. .~-~erican Ga~ Associa~.ion program and the Bureau of Mines pro~ 

~o produce pipeline quality gas from coal. The program invo] 
the c3ncinued operation of m:o pile ~ _ plants, ! -9 _ mill£on cf/¢ 
(=he ::"~s...,=- process and the CO2-Accepror process) and the c o n !  

construction and operation of pilot plants for the Syntha.~.e 
and the Bi-Gas process. A stirred fixed-bed pilo~ plan= wil. 
be cons:rutted and operate4.. The pilot plant program will b~ 
followed by the construc=ion of a demonstration plant (50-15( 
million el/day) ~o test the best process or combination of 
processes. .After the de~.onstration prosram , it is anticipat: 
that sufficient desig"n inferno,ion will be available for des: 
and construe=ion of com..-aercial (950 million el/day) plants. 

6. JI.JS~IFICATIO."+,I (L )e  ,= ~¢~or, n e  sheelts]. See I t e m  6. on  l , u ~ ' u c t i o ,  S h e e t )  

7. MAJOR RESOURCE REOUIREMENTS 1'% 
I . . . .  

RESOURCE ~" i '! FISCAL YEA~ > [  

a. MANPO;';ER (11 ~i~n: ; ; i :  ] 

1975 I. 976 1977 

60 400 40 
i8-O 1300 - 1 2 0  

I 30 300 30 

, Each pilot, pi':.t will use albout 75 tpd oJ 

Each d~r.ozs~.r~ntion plar.t villi consume abe 
| 

and 3,C,00 acre-ft cf wa~er!. 
Each co_-r..erci,-.! plant will ~ons'.:me 15,C00 

f i n  rn,on ~¢=rxJ  (2') "fI~ch."*;C~I " 

(3i Suo~ort __~ 
(4) O:h,~ 

b. RAW MATERIALS 

(L~st m~fer.',".~ e=:d u~it~ o f  
n:ru.~ur¢" /~';o~+'~ s J . c h  u J  torsi Of 
c o o l  b,urr¢'l.+ o f  oil. i<.'.,,;ru.== o f  
uroni~m,  etc.  .¢~lllJ:ZJ .2::lO+.'It ¢,[ 

each ia crdu t . . . s  a t  n : ; , t . )  

C. L-~ND AREA 11| Go~-~w.~ea 
REOU!R-D (2| Govt-le~ ,d 
f i .  -"crew) 

1 9 7 8  

25 
75 

• 20 

coal 
~:l: 5,000 tpd 

-20 ,000  tpd of! 
and aSouc 101.000 acre-ft c~ :cater. (See :-8. Schedule) 

,] p~ ] ~..- p!a:u:_z:i~ I r_equzre__~_out_Zu_acres,_; _ 
L_CCo--erc i a l__~.i.l i : v  t L$.1._ l__r_c.q-:iLe_~_~. L_2_0. - ~ 

• , .I . . , o ~ (3tl~,,-~.,:rv-,r.:.,::~. ~ coal -:~ng__t~:; :ca_ ~.cc~! S...t.e~_@,LCn~,, I 
I I . I .  _ _ 

coal 

c o a l  

.~=g__ 



iEET l] M/,x~:.~u',~ 
L-'] O; ;DI  HLY 

L Coa[ c tJil ~hale Procu:;sinz 
P i ~  I'~-~,'2 -'~; ,7  [it'.--; ,?.~,:;--Fr,';~{" d~,al. 

1. IDENTIr lCATIOP+-" , , l r r  . . t  . . . . . .  IT 

,o5- o 3 - ? o - r , ' ! - 1 7 -  ;;~. :~._¢~; 

N C Y  

.L. fJ[£iC,~ of C , ; a l  !lesenrch - l ; u r e a u  of :.Hnes 
"'TE rJA'.I£O~CO;;TI~}.CTO{t Office'of"Coal ii'esearc~h'-Institute of Gas Technoio.ov 

, , , ~ , a . . ~ . , t .  . . . .  : ~ : : : , _ ~ / C . ~ : ~ , . C . T O ; ; :  Off. Coal ~.esearci~ Consol, Coal-Stearns & Ro;.ers 

I'JAME OF CO~:TRACTOR" ~,, . " "'" o , n " " ..-c_ --z--- ---T -- -- - "- _;" ,-x :.aLLO~_..L~ne~ ,__Lummu~y_2.u~r__EnozJ~aer~- e 
~*~te &uP.ere v.mrK will b9 P~.[ S:~t@: | COUnty" ~" 
~ , ~ o , , ' , ' ~ d  . ~; . PA. I . . -  Alle,qheny . 

NAUS O~ CgrJTn~CTOR:_Office" oZ_Coal _Researchc~it~,-~inous__Co~L_?~ez e~ch 
S i : ~  w'~P, cr; .'.ork '.:-ill UC, ~ i  S:3'~e: ] CounIy: 
p ~ : f o ~ . ~ . . ,  p A ,  I • ~o~er City 
I m___A~.__:_E OF CO:~[S>,CTOR: i'-Jr.:.!inesj_Ea ~_cl/_le_'..[_e. Ins ~, ~ Chem S~-ste,,ns 
! I::e~for-'~d[ Si~e w-.here v.c~k V, rill b? ~>!~ State: I Counw: 

or The research area concerns ~he production of pipeline quality 
or~ :~ t  gas from coal.. Yhe objectives are ~o: a) develop the technology 
m~=:,~= necessary for the es~ablishem~nt of a commercial coal to pipeline 
' quality gas industry with due regard tO environmental consideration, 
~d~cc=e b )  accelerate de m.onstration a= a cor.m.ercial scale by cons=rutting 
:" and o~oratin~ one or more coal to bipe!ine gas olan~s. 

, t i~  " 

cqvired ~h ~ . ".:or.: involves ~he present Office of Coal Research - 
American Ga~ Association program and the Bureau of Mines program 
to produce pipeline quality gas from coal. The progra~ involves 
the continued operation of t~..'o pile"_ plants, i-2 million cf/day, 
(the ]".y~-as process and the CO2-Acceptor process) and the contizued 
construction a?.d opera~ion of pilot plants for =he Synthane process 
an@ the Bi-Gas process. A stirred fixad-be~ pilot plant "~i!! also 
be con.~trucZed and operated,, The pi!o~ plant program will De 
followed by the construction of a demonstration plant (50-150 
million cf/day) to test the best process or com.Sination of 
processes. After the demonstration pro=~ram, it is anticipated 
than sufficient design inforn=tion ~.;ill be available for desiEn 
and construction of commercia~ (250 million of/day) plants. 

b e r n  6. On Jn;tr.ct$on.Sheet,; 

7. MA~OR RESOURCE R=OUIR~:.:ENTS r -  

75 1976 1977 I 1978 1979 

400 ........... 40 ...... j 25 20 
; !3oo 120 75 60 

i 

300 30 1 20 i 20 

i!oC pl'nt x.:il! use a'~'out 75 tDd of coal 
~Dnstr~tion Dl=nt ~:iil consume abct:t 5~000 tpd of coal 
~0O0 acre-it, of ~.:aLer I. 
o--r~..erein! plant --till .~onsume 15,00~-20,000 Ep.d oil coal ' 
5o~ 10LO~0 acre-zt e Z water. (See i=8. Schedule) I 

. . . .  [ I .... I 

- .... , ...... J I 
"~ - coal ~zr~e.3c,:~ ~.~¢_ds_..t~l~,_.~.aP~. 
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u ~  I~  ! G cl~arurtcri V.eiJ ~p~cc.¢ fen 
¢5t) |~.f;I ~ ' .  , 

5. BRIEF DESCRIPTION OF 
PROPCSAL 

(,";o m o r e  t;',Jn 24 ~iqcs o [  4ext 
*irFt n o  ~:,ort" ~)z~ ;0 l'J:~r"-cit'r~ 

P.r;~.fly Ou~lin~ ,~t¢lre ~::d SCCOe 
Of work 'to bc ueC~.~:~'k~no 
includ'n~] ,~nY he;; facilitic~ 
which may hz~e to b~ a~ulr~,d 
o r  ¢onstruc~eO~ 

p'.", :'J; r~.. c'J ~ S:,'ite: County: 

NAME OF C¢).~;T_.R_LRACTOR: "~:-,l'~.au..J~f_.l.lille~,_Lu,nmu~_.Ku&t_En~ae~S____ 
Sit~wherevmrkwil l  b." ~.i S'aze" | County" 
porfor~od i " PA. , , I  " Al!e-henv 

r,~Arzs OF CO~T~,CT_OR-Of~.ice" 09_Coal_&esearch_.Di~1,I, inous__C~o~/_.Kese~ 
Si'~ where work ',:';:1 be ~>i S:Jte: t C unty: 
p~cfor n'.,Jd , . _D.%. 0 .~ ~ m e r  C _ ~ } "  

NA~.~E OF C3:JTRACTOR: !:'it. :.'.,i~os_~.~q3~_~.]~l.e ~q~, _T,~.SP, , Chela Systems 
Sitew;herov;° ikwdl  b ' n p ' . r f o r m c d  ~ ' i  Sla'~o: I County: 

The research area concerns the production o f  pipeline qu 
gas from coal.. The objectives are to: a) develop ~he ~echno 
necessary for the establishem~_-.t of a commercial coal ~o pipe 
q~ality gas industry ~ith due regard ~o environmental conside 
b )  accelerate demonstration at a commercial scale by construe 
and operatin~ one or more coal ~o ~pei~ne gas plants. 

~he t~orh involves the prasen~ Office of Coal Research - 
.<~er~can Gas Association pro~_am-~ and the Bureau of Mines pro~ 
~o pro~uce pipeline quality S~s from coal. The program invol 
the continued o~era~ion of ~o pilot planLs~ 1-2 million cf/d 

(the H']~as process and the C02-Acceptor process) and the cent 
construction and operation of pilo~ plants for che Synthane p 
and the Bi-Gas process. A s~irred fixed-bed pilot plant t~ill 
Be constructed and operated,, The pilot plane program will 5e 
followed by the construction of a demo~s~zation plan~ (50-150 
million el/day) co test the best process or combination of 
processes. .A/tar the demonstration program= it ~s a~cipace 
that sufficient design information wil~ Be available ~or desi 
and construction of c~erciaf (250 =ill~on el/day) plants. 

6. JUST! F|CATI ON I 5T~e = Sep~r,l'.e =P.eet(sJ. See I t e m  6. on Zr,,s~,ucZ,fon She~L)  

7. MAJOR RESOURCF- R-=OUIREI'.I"-"NTS [- 

i .... RESOLIRCE i ! V FISCAL YEAR i> 1975 

a. MANPOWER (1) ScL=n:ifi: 1 60 
(~n ,i,,n ycar*l (2) rechn;c-~: "} " 18"0 

,(3) S~p~ort ...) 

1976 

400 
1300 

d. OTHFR RESOURCES NEEDE~ 

(.';peci[~ i~em ~n,q i l i ; l  ~[ 

t)/¢,:cti hi ¢ ,#u,~x.s~t H.ght.J 
(1] 

1977 

4O 
--~2ci 

1978 

25 
75 

3 
(1) i 

(4) o , ~  I 3 0  3 0 0  3 0  " 2 0  
I 

b. RAW~.'.ATERIALS ,I Each pilot p~..t"- ~:i!! use a'oout 75 tpd o~ coal 
rL~e-~,...~'-.=,;d~,~,~of I Each demonstration pla~.t ~i~l consume abe u~ 5~000 tpd o coal 
,,~,,~L,~ ........ ~o~u[ and 3,000 acre-ft of wa~erl. 

I 
coal ,r=m .... e t :  S:,c,=,a,:,o==i.,/ ~ach co..-~_..erci~! plan~ ~:iil ~onsume 15,00(-20,000 tpd of 

c=:~,c=i~,,,==tr,::,Lj and abouc 10i000 acre-ft e~ water. (See :'8. Scheduie) i 

-- ~ , '.'i ~,-- ~ia~-_::i~_~ =ecuir~.~_o,~Z_20_acres,_ i I 
REQU'NEO {2IGovi-~-.~ C~--e~c~nl ................ f~bil~tx''vill ~c~"~e-_.~- --_J/__2d~.~~,_u~_~___about 2 --e~ ~n,l ,r!:;-= 
f i n c r r : ~ )  (3) Pr iva t ':Iv ~"; ':':"i m._.C~ a i m i .n.e_ ._~--"-': i .~ h_ ~.e e_~i. S...~b ~_ ~IC~Z : I i 

t 
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I~. JL I~ ,T I  r I ~ A T I C ; -  : ; L , z :  i ! . -  ~,;), ; . J i c  i ,~,:r ].,. p r c i l l * m n  o r  o b i : ! q , v . ! . . ; , . r !  ~:,,,~ ,!~, h r . . ~  ih.~ ~r_'~l~,,,..~l ;~.,I{ r o n l ~ , l b . l ~ "  l r *  t h ~  - - ~ ) l . : i n n  ~ !  l h  
~')9 ,l | l ,)TTM|~,'r '~ i~l ~::. '  ,~ [~ , l l ,~ l : ,  r : t {  ~:~P • ~'% I',L~Ii; ~,llr ~ , : ,  ( / | l h ' |  [,~"=" I I ' l / r J r l : : l ' , ' r ; * l L~ l  .I;:;;IL),~t.~ 1 (l%,i21 ~ {Jlh'.. 'r =l l~. | ' f l l .~{ l~ '~1. / l~ l : .e ICI{,IWt.lU | | i l l  I:M 

e~.pl'__T~(:l I t ;  t~,' {f-'r e':r ' }  ,~ '~ t l t  r l l , ' . -%' l r~  Ih . .  r l ~ i P r l l %  '..~. n r  . , , '~ l , . , ; r ' l  Ih,_ pr , , l : !~ : , .~, .  ~,,r .-.!, c h t h ' :  IWV; , ' :  t ,s p;{)IAG,~ ~l|. Q u : l i r ' = l .  t|*-z r r ' , ks /~ . lnc ,  

{ I ( / U | ,  |~ l l . l l l~ { u  I I l , , h l ~ l l : ~ 2  tL2U.  i . I i l~  I & l ; l ~  I{.)r pI 'EICt ' IL '~t I ;~ I n  f . ] ( .¢ O| I ] / U .  O~)aI~I.T.I: I*. 'L'  dJ [ . 1  .,~lli,&~l,l ~'(" I1.i'¢1 I rt I | l l~  f u | l " % t  e x t e n t .  

C~:rrcnt clo~e;~tic s,:pplics of nat-ral ~;a~ cannot meet demand and both pil 
gas (Canadn) a1,d [iq,,id ~a~'aral yns, I,;:~., (.d~e.~'ia) are t~,ing imported.- Imp{ 
dic~ed L o rise sharply over the ncxL 10-15 ~¢ars as a result of a continuin~ 
ti~e demmz:d for natural .~as, but i~:~ports ~[II fall far short of the demand, ] 
large, scale *mports are undesirable boti~ from a poiitical/militar)" standpoinl 
of the contribution to the balance of tra~e cdficit. 

AlthouEb the U.S. domestic s-pplies of petroleum and natural gas" cannot 
supply, U.S. reserves of c0al are im..~ense with a projected lifetime of 400-6( 
present consu.r.ption rates. The proposed plan is designed to help alleviate t 
shorta~;es of natural -°_.as ~" developing a ce-~.ercia! process for the productic 
line quality ~as ac reasonable cost. 

This propused minimum plan.consists of =he present Cffice of Coal Reseaz 
C-as Association gasificazion program ~nd the presen= Bureau of ~lines gasific~ 
Spec~ficai!y, this involves the co~:tinued operation of t%'o pilot plants (Hyg; 
Acceptor erccess) and the constz;uctio!l and onera~ion of an additional t%.;o (S~ 
Bi-Oas), One demonstration plant ~:ill be built and ~he present schedule call 
~ion of a 950 r.z!llion :' . cc.%~..ercial plant by ~c'$I c~/dav ~his plan also inclu~ 
and develop:::~n~ on a s~irred fk.:ed-bed reactor. 

Par:s ef the acceierated/orda~ly program ~:hich will not be supported wit 
minimum pregram are: new gasification processes, the Hydrane pilot plant, th 
o= ........... = process pilo ~ . plant, co,-.bingd shift end methznation and a seeo= 

stratio~ plant. Yhe minimum prozram, will la B the accelerated/program by abou 
This-prozram p=oviEas a fie_xlb!e pilot aro~ram which'~:ill allow a choice 

process or a combi~.--_-tion of processes for use in a co,?.merciai-scale demonstra 
The ulEimate benefits to ha derived consist of a eo..~mereia! pipeline gas from 
~ndustry ~?hich ~.,ill help el!evince the critical shor=~ges of natural gas proJ 
the future, The present progra..?, is e::pac~ei to result in 1.2 trillion of/yea 
thetic nazural gas from coal 5y 19g5 and 3 trillion of/year by 1990.. 

The simultaneous operation of four pilot o!ants ~-~ill aid in minimizing t 
risks and uncertainKies. Hob;ever, the lack of research on he'; processes and 
of a second demonstration plant ~:il! increase tech~-ical risks as compared wit 
aceeleraZed/order!y program. Non-technical un'_'ertainties :..'ill still exist. 
include: prices of fereign petroleum, Federal State and local strip-mine rag 
source of large amounts of capital needed for gasification planes and Federal 
Co~issiDn action on priein~ of synthetic na,'ural =~as fr=m coal. 

I 
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I z~--o~-'.WI-Nq_l ?-,ql--3r,-~; 1 

IC~w,,P. | ~  ]I+~1 ' i+~: ~*.u~)~ |~;1' ~.U:. ,+ttl~.) I ~ :  I~.u,+~ll::u,'+~d~,| ,a;:;;lO.+L:l (~'v,+.r ozh~:r ,~1+.1'~11,'1[!%:C5. f'%l:.o I!tc|ud+/~ch~ |M,".tl~fl~S 
am n.,et~,~ ~T,.~. ~hi-rt~v,~ ~r :,~l~,i~.q ,h,~ pr,.h!.,.:., f',t :.l,~(h "J.t prc':,-¢:t ~: ~)r:)l:C.:,~c|. Ou:hn,. lh..' rhks/u.cer'.ai~l:.:s 

iHIU. o*liI t,.t~*s Jut pruu~::;f!~*~ ~n f,*~.". ,~! i l ! U .  Q,.J.~*~t;1.,lr;~: dJ~a .~*.:,l,l ~,c ,,..,.d t o  t h e  .~ulh.~,t e x t . . t .  

Io~estic supplies of natural gas cannot me.at demand and both pipeline natural 
hld li,~:~d ~tt,rnl : . ' ~ ,  L~.C, (:\1. le::ia ) arc ~¢,~,:g imported. Imports are pre- 
:t sharply over the next i0-15 years as a result of a con=inuing i~erease in 
i ~atural ~as, but imports will fall far shot= of the de,hand. Furthermore, 
~orts are undesirable be~h from a pelitical/L-ilitary standpoint and because 

ion to the balance of trade edficit.. 
[~he U.5. do~estic supplies of petroleum and natural gas canna= meet the 
ieserves ef c0al are jr..manse x;ith a projected lifetime of 400-600 years a= 
iption rates,, The prgposed plnn is designed to help alleviate the criKical 
m=ural ~as Dy developing a caT-,ere!el process for the production of pipe- 
ms at reasonable cost. 
osed mini:hum plan consists of the present Office of Coal Research - American 
n gasificstlon program and the present Bureau of 51ines gasification program, 
this involves =he eoarinued operation of two pilot plants (Hygas and CO9- 
st) and the construction and o~eraEion of an additional t~.:o (Synthana and 
~ezonstration plant t~i!! be built and the present schedule calls for opera- 
billion of/day co-~?.ercial plant by 19El. This plan also includes research 
t on a ~-irred fi:-od-b&d reac~or. 
£he accelerated/orderly progra:a ~:hich will not be supported within the 
m are: n~=~ ~asification processes, the }lydrane pilot piano, the Self- 
process pilot plant, combined shif. ~ and o~'o,, ~- m_~n=..a~lon and a second demon- 

~he =iniw, um pro.g~.-am ~:ill lag the accelera=ad/pro~ra.~ by about o-.e year. 
ram p=ov~das a flexible pilot program which" will allow a choice of one 
omhinntio~ o~ processes for use in a com--.erciai-scale demonstration plant. 
~nefits to he ferived consist of a commercial pipeline gas from coal 
[~¢ill help alleviate the critical shortages of natural gas projected for 
he present progra.. ~. i's expected to result' in 1.2 trillio~ of/year of syn- 

i 
~as fre~ c~ai by 19g5 and 3 trillion of/year by 1990. 
:aneous agorae|on of four pilot plants ~.;ill aid in minimizing technical 
~tainties. However, =he lack of research on new processes and the lack 
. monstra=ion plank will increase technical risks as compared with the 
~er![ ~rogram. Non-technical uncer=ainties ~.~ill still exist. These 
es oz ~ore,.gn petrolemm, ~-edera! State and local strip-mine regulations~ 
• amounts oz cap!~a~ neeae= nor ~asificstisn plants and Federal Power 
.on on pricing of synthetic natural gas from coal. 

2 



Ei',;ERGY RESEARCH A:~D DEVELOPr.~ENT FACT SHEET (Contin:=cd) 

~ 2 ; J 2 . ~  tr~¢?.1de ,~.¢] ,r  [~'ci:,t,..~ a n d  m~t),¢, cqui t lm4.s t t .  / . r t i t"J tC d a l c ~  b y  F , s e a t  Yc,7e ~ . c l  Quor t tn 'J .  

~. D-'VELC'P;.:~::.;T ;.::LESTONES (,ttt,,tt,,.r,',,,ztt ct,ttscc~fii.cty) 

( Lin: t t  T ,  ttd" o [  Mit. '~t . t*," t . ,  ~tt ,-ttar~¢tcr:~ t*ttd .,pttCt'~) 

i.e.'in epcra~_ion of Syntha::e pilot plant 
L~s-.,:: of demousLrati~,n plant (50-150 million cf/day) 
Ze.~-i.-. u~eratlon of Bi-Cas pilot plant 
C~,.n~:ruz-" de~-'onstra=ion plant 
lc•i :~ co.-.:~ercial (25.0 ".~illion cf/day) plant 
$',2u~:~c dcn:ensLrahion plant 
C~;~:.=ruct co~.;:~rcia! plant 
£~-.-e com-:crcial plant 

I 
(C~.Pl .ue to  nex t  ¢¢~umnJ 

1 10. DATE~ 
S:~r,~ Co 

FY Q FY 
75 ~ '  7 
75 7 
75 3 7 
76 1 7 
78 1 7 
79l 1 C 
79 1 8 

821 1 C, 
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E ~ ; E R G Y  R E S E A R C H  AND DEVELOP~ENT FACT SHEET (Continued} 

S'.J; , :?. 'ARY OF FL~'Dh~JG F~-=CUI RE;'.~E P4T.~--.=~dP:;, ' G-jvc~,~rn-'~'.l O~ Iy  { ; .  ,,..itliu.~ o f  dot ;a~) 

Pe~u~remcnt  

=ro~::; ~.p'-,r~.','~; R.-'j'_'~r~,,-'~n',5 ( [ro~l De~c~ SPtect) 

b. CC;;.~TF:-.UCT! ON (.~¢~ ~. for  dl~loil) 

c. .=QUL=' ,~ENT {Stc.lp. [o rdeta iU 
T o ; a f  c:¢~,~,-..-.1: R,.~:lulrema~t$ ¢[ro,~ Di't~,7 She¢:) 

~. G R A N D  T O T A L - - O S L I G A T I O N S  

e. GRANDTOTAL- -OUTLAYS I 

-(1) 
FY 1974 

("4c:,-,%c."d! 

Cbls.  Ouzl~ys 

(2) 

FY  1975 

Obls. Outla%'s 

(3} 

.=Y 1976 

0~15. Out lay= 

I 

(4) 

r.%, 19"r/ 

O b l ~  } Ou tZ .m~ 

i ' i 

; 

I 

h 

I I 

I 
I 
I 
J 

1 .. 

l 

I 

i 

~aO -. 

I: 
o 

~" Include $200 for 4emonstration plan= 

='--'= Assumes that industry will construct and operate commercial plant 

) 

I%OT[:: I f  ¢ocJ~' , , l | lv~ Dft~q~..t,% J f~  LW@DI;:.C~. IfllJi&~l:¢ the , |moun t  hy  yu, ll Ol Ix)Oh pf ivJLe drl~ Fc~ l . r j l  ( iola:l l~ll|¢.1| fUflc~ilx~. A bl'il~{ d,~..c, i ;) l ial 
• q .,., . . . .  h,..,h! I -," ""T ~,,.it. ' ty l~r,,vlrl,~| . I  I | - '  .,h,*v,: l ( , l  ,i~.,f. t. 
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.... ~ , ~ C . ;  AND DEVELO"MENT FACT $ H F E T  (Con t ;nued)  

. : =TAtL ~.= :UY'~';."IG RECUIREUF..~TS-Fe.3.~:,ral Government O~!y f in P,.l/iun., ofd , , t le r~)  

= 0"-" E ":' &T; NG 

ITE.~J 

I I {Non 

• Ohls. 
i 

TOTAL ( C c ~ y  forIL, ard I 

::1 

1 ) ( 2 )  

, FY 1 c : 4  
I=Y 1975 

0 ud~','s Obls. Outt=ys 

:~ANP O;*:ER 

I~IATE RIALS 

MAJOR PROCU I ~E :.:.r: :'qTS 

ALL  ( } l i  !.-- i~ 

TOTAL FOR TH:S PER;ORMIIMG ORGA:;IZA'TION 

; ~'.'.,r'r~,9 _-'f Pp-fOr..-n.sn 90r~2~j~iM~p: 

~$,ANPOWER 

MATE R I ALS 

MAJOR PROCu REr.I-E r'J'rs 

A L L  OTHER 

TOTAL FOR THIS PERFORMING ORG/,NIZATION 

MANPOWER 

MATER:ALE 

MAJOR PROCUREMENTS 

A L L  OTHE 

TOTAL FO,~ THIS PERFORMING ORGAI'. 'IZA'rlCN 

MANPOWER 

~P, A T'E~ :"t. I AL~ 

MAJOR PROCU.~EME NTS 

ALL  OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

1 

FY 1976 

Oils., I Ou~lo~ 
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I. 
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FY 1977 

b'.~._ --I OudaV-~,, 

! 

J_ 
-I 

I 

{5; 
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(7;  

S U B T O T A L  
FY 107~-79 

I ! 

! ID~:;TI  F ICATIC; ;  ,"U "." ~.~ ~ j " • r . *  

05-03-zg-O3-z2-31-5~-2 ~ ~ 

'sl ...:~' ~;; 
f BAL,M~CE TO : I T O T A L  EX'T.-~ ~ , ° . ~  ~:. 
I CG.'.tPLET-: :1 FY 1974 :Co . "; c - - -  

I I t n, : ~ ;: C'b:~ C:n 'Jvs  i ~ :~"  i - 

:1 

,i. 

'I ] 
il ,I 

t" 

L 

I I 
I 

P~ge of  

?. 

r ,  

:'4 

,r-~ 



+ . . 

E ~ ' ~ G Y  R ~ S ~ , R C H  P~ 13EVELOP?~E~tT FACT SHEET ( C o n t i n u e d ]  

.~- ~ E T . ' . ; ; .  C~F F U , ~ D I N C  R~OU1P.E:.+.{ .?;TS-FeC,.r+I Govl~'fnfT1CtlE Oll1~ ( i t l  hllllitJPl++ Of~Ol~crl) 

~. C C ' ; S T I ~ C T J O ~  

ITE?~ 

T O T A L  ({:,rrr.v furu+.P,/, 
Zr) St.+r~Ir,++r "~, .<,/It+':) 

T,:;.: :~ :.+ .~;++:,+. L ~ : , ~ ' n  r'+:+r~ on,: ¢+~,,.~t~'l un~ Tc,:.d E:Hr , ' , cJ : ,+ .~  Cost 

i" '  " "' ~ ' . . I =  0 ;  t ' l , . . 1 7 0  ~ + , ~ . '  I+,': ~ . - . . ' ; ) : : . I ' . I++IV l ( J ' . . ' l l ; i P i u ( +  + ' . ' l l l l l  +l L~'a~.+I 

"-+ " *  - - "  ; ~ f  +'-"~*V ~'2 +$ .+'~:'l~++~%f. 

• : . "  -- T Cr, L:nty " r ~ c  rl;~ +~.dh,~,:.~i 

T I -- ~.~.. ~,F PROJ~ 'CT f,%',Jf £0 ~'x('4"~d 3 0  + 'horet tc l~ end  I~puces.) 

t '~:~, i Coun :y  T "T~C ( i .  ne.:tJi, sn.,d, 

' I 

Ih :n l  
(No.) 

( ) 

T ,TL : -  C ;  ~: ;+OJECT (.%+of t uCxcccd  churu¢lL'r* Qnd SI~C,'$.) 

~'- ' :~ i Cou~:y '  I T ~ C  f i n  .~ ' i ; l io~? 

I 

I 

FY 1974 
(f,~on-~,Jdl 

OLH~. Out lays 

(2) (3) 
FY 1 9 7 5  F Y  1 9 7 6  

Obls.  O u t l a y s  Obls.  - Ou:llOy$ 

] 
p 

(4 

I Y 1 .  

~ .  i 

,¢C,~pettn f,,, ,'m .~¢:o.~,~-,: f 

.! 



14} 

: Y  1977 

0utla-,rs 

{5I 
~Y 19"78 

ObI~. Ou~Tay~ 

{61 

FY 1979 i 

Obls. Outlays 1 
" I 

i 

t 

Level oF F.ffort: 

MAXIMU,%I 
,~  O,~DE RLY 

(?] 
SLI~TOT.AL 
FY 1975-79 

Obl.~. Ou':h~vs 

[ 

"l 
I 
I 

i 

t 

i 

1D'C-NTIF|CAT10,',= h:U:J-'EP.. ~ 

05-03- 20-03_ 12_S!_ :.'._r j~_ ".~ 

~a 

i EALA':C~ TO }I TOTAL 5X~.L'~=, ".. 
CO:..F'LETE 1{ FY ~,~7,: 3: = T :. 

=. 
0 ' - ' ~ .  ] 0 = ; ! - - ~  , C . . . . .  u." • 

' i i i  .... • 

i 
I I 
I ! 
I 

I 

J ! 

i 
I 

i I 
I 

i 

I 

P.-3e Oi 

Z, 

r ;  

_-3 
x, r .  

L 

7; 

°~.  

P 

t 



E ~ - : R G Y  RESEARCH & DEVELOPMENT FACT SHEET (Continued) 

.TA',L ~F FU~',DI~G R=~LJ; F;.~:.;5~;TS-FederS! Govcrnm¢.*lt E]nly (in nzP.rions o[¢~o::ur~) 

E ~.~,.", F ".1 E" : T 

IT  ~_~." 

TOTAL (Cc-~. .  [or~r-J 

(1) (2) 

FY lg74 FY 1975 

Ob;~. OutI~VS Ob!s. ) Cut!ays Obl$. 

(31 (4) 

FY 1976 ~ FY 19i7 

Cu~!',ys ~ (~=:s. Ou::ays 

i 

( C o n  f ln  uc  o n  .~cpamt~,  .Rhl, 



s 

(5) 

FY 197B 

Lovo; o: F-.ffo'~: 
MAX':;q."M 

I-l ORD3,~LY 

[6) (7} 
==y . . . .  II S U = T O T  _ 
- =u /U  ~! PY 1075=79 

I 

i 
I 

l t D~ 'qT I  FLCATLO'¢ .".'U.=~ ~=- R ! 

E 
L 0 5 . 0 3 - 2  ?_,~3_!  2_.s',__5 a_01 ; 

(g) 19: 
BALA~"C~ TO TOT~,L EXCLUC'.",;G 

CC,,V.PL~TE I[ F Y  19";'4 tC: . '~  7 ¢. S} 
ct 

Oh1".. Out ; :Vs  i,~ Oh ' : .  C~.: ".'.~, 

, li 
I !  
I I  

It 
!J 
II 
II 
!1 
II 
i t  

II 
11 

II 
I |  
II 
II 

• I i  

!1 

2 
~,,.tJ Page of 



[ ; . ~ : ; ~ L i V  I ; [ : : ; .  ;-.~.,.i( : .  I [ ~'I. LL~F ' . I L ' I ; I  

t A C 1  .%1(',.i 

LJ u,, , i~,v %. I I ) I N I r ! I I C A I I ( ; :  

f :5 -D ' -? i - f : ] - i 2 -~ :  

h F I ) :  ' ;  ~ ~->.~. 

~. ,~. I ' ; ' . , " ~ " . '  r ' T  . \~! : ' - 'C.Y 

b. ~.~ r ; ' U ' . I T  
4.  CC~',: I i , ; . i /  I LH| 2JJU ",l ':C 

u:, ~¢~ ~r, ~J;,*r,;, ~.',~ j l : . ,  ~p,:.,-. It,r 

C~Ufe~E~. 

I~RI~ c K : ~ , C } I i P T I O P i  OF 
PRCi 'C$ .%L  

(~.'O ~.:nr: l.h:J~ 34 [i~'~; n f  tt ' .xt 
0~,~ ~.'} P;OY; ~{_ltl ~{J Cl:r:rC~z,'r& 

0%' ~,;O:k [,: ~,.2 urt~:'r':c".:n. 
i nc luc in  5 Pn'i ."c~.~ ;at;; , ; . ' .5 
&%~h n:~y h,1;.' :3 D: 2.'~,red 

~On&tr ctt~. 

C J , . , l ' n  ; , : ; F : I , I ! c ' .  L : c u  ~:~ 

O,C?. . . . . . . . . . . . .  
r: / , : .~[ (')~ C;-'.:,~ i l{r.c: : o q :  '.; -Z.j.'.-L',,~--Z_I .t('n ~ P  

"~:::'~":" ~ : ' '  ~ . . . .  ' "~ ~- I  ~ , o .  co~,~; 
| h ' l  ; I H I ' I - " !  

P:A?Ci. O |  Cf C';~;(:',CTF:I:~ 

~,,cr {C~r I1~, I.f ~ ,  ~ [~ teJ :  C o k l f i l y . "  

NAP.'.,." C; CO',ITH&CTO!I: 

Site~r~.or,,..dv, h.':~ ".-,or k w, lt be ~" i S,.ue: 1 Coun t y :  

N;,'.~ O~ { ' ( " - :  • P.,",CTC Fv 

Sit," vn~cru ~crk w',~ I b'." ~ i S:3le: I COuPI'V: 
I:)~- r fO" n)- ;| ~'~ ' 

N A ".__..:_E~ F.-~ (T :i_ '~ =,CTC n: 
~'.'lC 6";htr.a l ; ' ~  ~: w~i[ b~ ~.! StoiC: I Courl l~ ' :  
)¢r '~O'r~'d I ] 

Four (~:) !C0, OOO ~.73 9!an:s ~_~e prcuoo.~ed ~.-plq~ing (i) Dir~ 
hydrog--~-atien, (2~ C=_--bc.~izati~7 ,:.~_t~ hh:~-~genation ~nd ut/ 
of all dz~, (3) -~ ...... "-~ "-": .... " ..... ~l~./.;.~cq~.=-~lcn, (4) Gasificaticr 
Fischur Trcczch or =elcS~ s3~.z/<esis. These pro~esses may 

I 
6. JLJ~TIFICA' I ' IO~, :  (I.%~ = ~:,~=r,~:~ sk,~e¢(~;..¢¢e l t . . , ~  6. o ~  !~ . ,~uc t~on  SP.cc,.; 

7. I, AAJOR ~=-.S.'DU~,CE K~'OUIRE'.;E;'.'"I'5 

RESOURCE I 

l 'I~ F i ~ . A l  Y E A ~  ~ : 9 7 5  1BTG 197"/ 

• ~.:Ar.;'o;',=_.~ ~)~ ..... :,;,c 300 I . . . . . . .  300 300 

(3]  $: "--"~,=. 

,~. Rk= :.:aTem~,Ls 

Irl,',~un- bt'~n;z'.,.~.ch ..~ : . . n :  ~ [  

LAP;I,~ ,X.",'ZA ! l l  G,".,:-::.,,rc~ ! .. 
R E O u I E . / D  - - ~  (;] G,~ . - . - : c~  ~ . ! 

(41 G:~:." 

d.  01 "HEI~  I I£SOUP~. .ES NEED-'-D 

z~r 

I 3O0 
I 60O 

20J 

i ' 

i ~incr 

l 
. " " T  

2560 ____._:  
. .  --'90 

1 300 
6.oo 

f- 
1 9 7 S  

200 
3 0 0  
6.o0 

I000 2000 

coal 
i. ~:I06 
tc~s/yr. 

coal 
!0.0xl06 tpy 
water 
20,000 ~e- ~t, 

--- i 

Sr~,~ ~'_. ~7"-~ 0..]_ 
".:o adc:~ticr.cii aroa reouir e~ 

' T I 



i . ;  [ "  : ' ,  ," . " ,  

[J Oii iL  ll: 'm" i ~. ID[ I ~ - r l t ' I C A I I : I ; I  ";iF.:.., I I  

[11 ~'.ur~I'." ,,.I l,5_e,,2!_:i.i_]2_7::_,iL:_n..j~___ 

_ _ _  C L', ~ ~ ' .  d:~ 
t 
~!.: Lt ,.: rj.,:, i" 

i OC?, 
; --- ' r -  " ¢ - " r ~ l i t n ~ : l C ; l :  t:,A%',. (il 

( . , :  : ~ ,  ,% ,'. ;'," I , fU C~,:,1 ilAC1r;il 

p~lfr<i.I,, tl ~ ,  SI , ' I ,~ :  

1Jft<'."t ~ ; i l  ['.():Jl i l A C  ICJ~,I 
i-Sile$~h,,;c*,.'~,e,k w; t l  b e  • " [  Slate: 

pC'r |Or . , '~ t  'Y~'i 

S, le  I ' .hClc ,,',,.:~,~ i '., l l b; ~. I Sta'~: 
~r@o,'n.-'.i 

/ 

i 

C o u n l y :  

%vc,-,~ 

I C C,~.It'l t y ." 

I Count.M: 

I Co=my: 

I C o u n t :  
I 

Four (4) !00,O00 .gPD P!an=s are prc~_-o~ed e.-p. ioyin.g (I) Direct 
hydrc.7~-.ati:cn, '2) C.-~hcniz:~.ti~n witJ~ hydrc~e.nation ~nd utilization 

cf all d:-~, (3) ~ ...... " ~:":~ "~ =~" "" _._=~cic~/~..~cq~r--czc.,, (4) Gasificatic~u wi~n 
Fisc):~_~r ,r~,--,_--~'., cr reiaced s~.~nesis. Tl-ese processes may  b e  ".h~ 

.2 

c p : n : f :  ~l;cetfs). S~e .rl#~:i ,~. ~.'~ In.~:r:c.'lion Sheet . )  

7. M A J O R  FI-=$OI.I~CE R ~ O U I R ~ : , ' - - N T S  

FE.',=,i'I ~@7~ "J 

' I i~ I 300 

~___ 6 0 , 0  . . . . . . . . .  [ ' - r 

( 

~0 t 

Jl" 

• ..-c"J ! 
• ,<~c~ I 

Ed2,or 

2560------ 

P 
1976  1977 197,,  ° 1979 

3~0 300 200 ..... 2U0 
300 300 300 
coo - - t  ,. 600 . . . . . . .  60o 
200 I 1000 2000 

.qLinor coal 
1.0xl0 6 
tens/yr. 

3OO 
~V0 

zs6o 

coal coal 
!0.0xl06 tpy 50.0:'=!06 tV.! 
water water 
20,000 acre ~L. 50,G00 .~= 

I 

=g~r~ a~ ] q7~l-!976 -, . 
• t 

NO ad~"ticP.~:'-- 1 area require, 
I 

I 
t 



BLANK PAGE" 


