SECTION VI

Improved Envirconmental Control




1I. STATUS OF TECIOLOGY

SSHEINTAL CONTROL

4% {2y

IMPROVED INVIRC

hazardous pollutan* problem have been initiated.
or cntering into, a pilot-

Present Status
1. Demonstration of specific flue gas sulfur control technigues are
underwzy. Demonstration of tochnical performeace capzbilities are highly
) advanced, The demenstration of long-term perforzence reli bility is under
the bench scale and development stage.
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Basic specific research is required to provide fundamental
knowledze o1 coal conversion and shale oil technology problems and
on alternative metheds for insuring the environmental integrity of
large-scale facilities. Continued basic rescarch is needed to exanmine
and optinize the degree of environmental ccatrol and cost reductions
achievatlc with ccal cleaning (hysical and cheuical). Basic rescarch
is also required to identify major conversion process and scrubbing

technolegy by-product recoveries and uses.

2. Developzont of specific processes related to flue gas control
techniques will be required prior to implemeatation. Developoent of
required cenversion process controls will be necded whenever existing
technology is inappropriate for use. The compatibility and optimal
degree of control achicvadble in fuel conversion facilities with
effluent treciment technologies will require development. Effort
must be applied to develop the feasibility of integrated, large-seale
continucus ozcration of coal clc;ning‘téchnologics. Indicated diréc-
tions fron tiie basic waste/by-product scientific research must be

developed tihizouzh lart
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ca on operating conversion
systéms. Tecimolegy for the recovery of enerzy from coal cleaning
and refinery wastes and for the adequate reclanation of strip-mine
arcas rust be developsd to achieve highly efficient o»deratien while
minimiziayg envirowseatal probleus,

3, Ioplementaticn of fuel conversion technologies will be restrict
duc to the limited nusher of sites capable of supplying the materials

requircuzntls of the technelogies. Implementation of flue gas cleaning




will be lirmited both by preblems associated with retrofit on'exisiing

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

1. Llarge funding levels in the multi-miliicn dollar range are
being expended in research, developient and demonstration areas.
The mzjority of funds (80-£0%) is based on federal government opera-
jority _ g

tions or suppoxt.

2. In demenstration or first commezrcial operations of processes,

the federal/industry support is generally 50/50.
‘.'

3. There has been continuous as well as major efforts to exchange
information with foreign efforts. These efforts have varied from
visits, forzmal meetings, and contractuzl arrangements to official
agreerionts {e.g., protocel with U.S.S.R. in eavironnental areas) with

foreign governzents.




III.

RATIONALE FOR TEDERAL INVOLVEMTNT

A. Government funding of the pollution control area is required in
view of thc need for developzent, i=plementation, and enforcement of
strong pollution control standards and of the requirerent for a -
cohesive, ugll-dircctcd RED progran to support environmental quality
control. Private iIndusiry caanot be relied upon to cevelop the broad
R&D prog;am which i§ needed.

Increases in the cost of naturally clean fuels (o0il zad gas},
restrictions upon fuel switching, and irplementation of emission
standards should produce a =more favorzble industrial attitude

.

toward application of pollution control technclogies.

The development of processes for conversion of coal to high-gfade
fuels or liquids requires aznd will continue to require increasingly
larger financial support. Such levels of funding required for
accelerated or even minimum programs zppear to be beyond the capabili-
ties of industry. To achieve these develcpments successfully in a

near-tern period, requires a oulti-prong attack. Only federal support

could achieve this goai.

B. Financial support by the federal government will be required to
reduce research and developzent barriers due to lack of profit motive
to industrizl users and to technical expertise centered in federal
agencies. Federal finanecial assistance will also be required to
accelerate the implementaticn of the developed technology due to

the higher risk involved and the capital required. This assistance



) \J
support could be in several forams: direct funding, low ianterest
loans, tax reduction incentives or even a federally supported and

operated industry.




IV,

OBJECTIVEES, CRITITIA

A. The Pollurien Coatrdl research arca objective is to develop to
conznercial application technelogies for envircnmentally acceptable

domcstic encrgy resource utilization and energy sclf-sufficiency.

B. Criteria for seotting priorities among progzrazs should include:
1. Public acceptance of program output
2. Governmont cost/benefit
3. Environmental acceptebility
4. Related cost/manpower reguirenents
5. Resource extegasien

6. Efficicncy enhancezeant




Y.

ALTERNATIVE RED PROGHANS

A, Schedulo and Costz of RID Proqran at Alternative Fuadinz levels

Pollution comtrol-related energy RED major milestone charts and
federal obligation surmaries are attached as Form A and Form B,
rpspcchlﬁcW" for ¢zch of the program alternatives: _(2) accelerated/

orderly; (b) maximum {crash); and (¢) minimun.

B, Cr

1. N/A ’ -
2, The program was based upon:
a. Utilizatien of dirty fuels to SL“nI» clean energy.
b. Iscroasing supplics of lig
(incrcésing freedon from foreigm sources).
c. Reducing environmentzl degradation to a minimum,

d. Coaservation of energy.

"

C. Relationshin of Cthexr RED

1, No dependency upon other R8D areas is cnvisioned. The degree
of implemeataticn of conversion system control and enhancement is
dependent upon continued conversion technology developnent and

future zpplicacticn.

-

2. At the time of ceommercialization of technologies for pollution

control the baneficial impact of program output will definc and be

defined by the degree of implementatien of otl rer tecnnolon*es




D, Acceptahilitvy of 20D Proora:

Very few problems arc envisiened rcgarding acceptability of the
pollution control orea progran cutputs., Environmental inpact state-
ments will be reguirad for 21l demonstration projects as well as for

subsecquent commercizl opplicctions.

E. Other Corts and Benofics

The achievenent of expanded coal utili:ation will provide

capadilities for more optimnl programzing of existing domestic fuel

resources. Foel switching (to o0il) requirsments could be avoided and

fuel self-sufficiency atiained.

Widespread technoliogy applicztion should produce ecconozic benefits

associstad with now technolozy develorments and expznded coal utilization,

Progran failure will result in loss of approximztely 50% of major

[

capital cxgenditures,

Prograz tcraination will produce major user sector concern regard-
ing progran cc-speasorship as well as problems in overzll domestic

fuel utilizction iupact and enhanced cavironrmental cuality attainzent.



VI. ISPLEMSTATION PLAY

rey

A, BDircet Beonofits

1. TImplezentation of the overall Environmental Coatrol area RSD

output will involve the extraction, refining and conversica,

Pese WS

transportation, and central station gcx rsion areas, Utility,

industrizi, snd rssidential/commercial enerzy users would 211 com-

prisc ihe vltinate technology uwtilizatien seetors.  Supply sector

would cncompass the poliuiien control cauipment and censtruction
industrics. .
A 2. The Pollution Contrel area technologies in the flue gas

cleaning and fuel cleaning/conversicn areas could ultimately impact
upon the oatire industrial, residential/sommercizl, ond utility marlar,

Flue gas emvircameantal control capabil
10-16* 10*3 !

o B

Btu by 1985 and 20-40* 107" Btu by 2000. By the year 2000
synthetic gas fxrom coal may provide 5.4-16.2 10 u/yezr. Also,

15 Btu/ycer of usszble energy

yields of 2-6% 10'° Bru/year and 1,1-3.0% i0
by 2000 could be obtaineé by fuel clesning aad shzle oil indusctries,

e applicatica of Pollution Control area tech-

f

tina

e

respectively. U

nologies will enzble achievement of air quality criteria Sfrom fuel

combustion =nd, thus, ceatinued use of "dirty" domestic fuels,

3. Implemcntation of the Pollutiow Control axrez R&D will be 2
major factor in reducing U. S, dependence upon importation of fuels
1o supply domestic energy requircments. The utilization potcntial of
coal and :halc 0il as a result of achicvement of objectives will
contritute to cnergy self-sufficiency. Process technolegy implementa-

tion will be independent of foreign resource or material sugwllcs.




4. Prozrem implomentation will maximize usage of domestic
energy surplics, thus precliding U. S, cnergy systen vulncrabilify
associated with strong depenlance upon foreign fuel sources. Major
security rreblems and aceident impacts fron technolegy implemcatation

will ot occur,

insurc =zinimel risk associuted

5. The optienal recovery elanonts of the Pollution Centrol RED
progrzn will a2id in increasing the efficiency of energy utilization
from extrzcted comsstic fugl rescurces. Develepment and refining of
selective fuel cleaning techaolezy will result in 2 maximun of useful
fuel value recovery from coal. Strategies Sor central power station
control and for ceaversien systen contrel will be optimized to provide

for the nmaxinun possible mot crerzy recovery.,

B}

B. Proposed Sclhi.aule for Innlgmentztion

1. Polluticn control technolozy develerments will initiate

commercial market peretratica in 1930 and prograss as expanded fuel

o=~

demands ond public demands for environmental control necessitate.

2. The rate of technolegy implenentation will be restricted by

-

the avallability of czpital and the lack of trzired manpower to under-

L]

take technology applicaticn. The ability of vendors to supply needed

control equipzent and control ecuipment gusrantees will alsce be an

implementation constraint.




3, The nitional encrgy systea would be favorably affected through
the expanded use of the vast domestic coal reserves which would be
attained from achicvenent of program odbjectives.

4. Geegraphical/siting requirements will be nmajor comsideration
in the application of fucl conversion technologies. The economics of

»

retrofit applications will 1imit the degres of implemontation cof flue

gas cleaning teocimoloegi )

5. The coplication potential of Pollution Control aree technolegices

will be most Szvorably rezlized threugh optimun process econonics. This
will ocecur through enhanced by-product recovery and utilization and/or

disposzl technigues.

€. Ececnozic Imnact

X - S &
Assuming & raw coal energy cost of $50,35/113 3:tu, the clean fuel
product from fuel cleaning (physical and chemical) will cost $0.55-
$0.65/106 Btu. Techanology for the environmentally sound, xecovery of

0il from shale will produce fuel at a cost of $1.060-51,5C/10° Btu. Major

-

product fusls £rom coal liguefaction and coal gasif'cation techmelogies
arc expected to <ost SO.?S--$0.80/105 Btu and 51.00-51.30/106 Btu;
Fespectively

On the basis of a delivered electrical energy cost of 2.00!106 Btu
(6.75 mills/kwhr) from conventicnal coal-fired power plants the final
cneroy cost with the additicn of flue gas cleanup would anmount to $2.33-
$2.50/10% Bru* (7.95-9,55 nills/kuar). This electrical energy will of

course be completelry clean at the point of use and has a H1gh "end use

value,™ ' .




VII,

IMPACTS OF IMPLEMITZITATION

A. Nnatural Rosourcess Pemmirad

In =ddition to the guantities of cnergy vhich have been estimated
to be attainnble frox tc:hnology‘i:plc:cntstion, flue gas clezning and
fuel cleaning {chemical + physical) arz each expected to consuse
approxizately 65 of the clean cncfgy which they produce. Approximately

15%-25% of the fuel rescurces fzd to cozl-to-zas and coal-to-liguid

cenversion systems will be required to mcet process fuel requircments.

Szt ] ot
should be conpztikle with existin

little, if eny, medificztions reguired.

C. Envircnnenzal Imvacts ef Twmnlemontation

The technologies being developed in the Environmentzl Control RED
arca will reduce atmospheric emissions from fuel combustion to levels
wvhich cooplv with envirenmental regulations. The impact of licuid, solid,
and thermal effluents fron developed technologics will be reduced to
accepfablc'lcvels through development and implementatien of the required

control measurcs,
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Far A

PROAVUAN HAYE:  Twproved Favironmental Control

ENERGY_R&D._PRCGRAM_FLOU CHART

PROGRAM ALTERNATIVE: l‘j_l nimun

KLY DCISION POINT: O FAJOR PIILESTONE OR CRITICAL PATH JUNCTURC N
1974 75 76 77 78 79 -E0
Ferticulate Contro) Technoloa . ol
: =t - FEANOS0Y. Eng. lgeelop, Pilot iflant P?:gl :." ',:t
Fine Particulate/Electrical Power Conpleied Gompl gt ed Coplet il Al
Gureration ——i e | remmim— — e PV L A |
2 Zis AN ) A
] (1981
. Iing. yevelop, Pilat Demta-
) Compjeted Plant strijtion
Fine Particulate/Industrial & : Coupletfd Con; ;ctcd
Commercial Sources —_— —- B . ) e
LN\ /s LA
Hazardous & uiner Pollutant Control Technology Eeonoui {: Demonsra-
Viabilijy tion Ci.:p.
Gaseous Toxic Lmission Control . _ Foreeasted
7> N
Econer e Lxpfrie  Bendn  Lngl Dev., Pilot
Operational Control/il0y and Fovecyuted ~ DeSipned  Modgl Lo Flant - jhemo,
Trace Cmissions Conpl. tcd' / Conp, ‘gio:np.
N /N N 2 2 )T
L)
"
14 I
S




ENERGY_R2AD_PRUGRAM FLOW CHART

TN
PRCIANG HNAE: o CROGRAM ALTLCRSATIVE: Minimm
KLy CLCISION pOINT: O MAJOR IILESTONC OR CRITICAL PATH JUNCTURE . )
14974 I T Vi v St
50, Cuntrol Teciinoloyy
Lab. Exferd.
Coaplefed
1210 1% Pllot Plant — [ T R Bl IR |
Compiient .
Testing it Demo lang
Conpll-ted Pt Corpicted
. : ot e Complf-ted
Alkaline Ash . e ).Eng. Bevelep Comp. L e -
¢ N S Z\
Cot lecte
Lime/Limestone — N .




oA

pragutieepontm

pROCEAM HANE:

ENERGY RAD_PEOGRAM FLOW KHART

PROGRAM ALTERKATIVE: Manivan

EOY GECISION POINT: O

MAJOR IHILLSTONME OR CRITICAL PATH JUNCTURE .2\
1474 [ Tu 77 7S 7w S

59, _Cuatrol-Runenerable

Cjtrate

Aomonia-Bisulfate

Integrated Cat~Ox

Hetal Oxides |

_Advanced Systens

Ing. Develdp, Coup. Dowg. Plapt
Comple] cd

(418 oh
Lab, Lxjeri. :
TR I Pilt
Comple jod Lt
Eng. Develog, Gomp,. Coiprleted .
Jermseen s comieea . } k."-.- A

Lab. Eperi,

) : Eng. Deme, I'funt

Complted Develhp, Compli-ted

! Couplirted . R e
] ommtm .! \- reeren mEmr .d \ - P /\
1081)

Eng. IMvelop. Pifot Demo, Ppant

Comp |cted Ihame Complofed
nyplcgcdi
ZI\ N - AN

o
Demonsyration

Plant Conpleted Comjjlcte

ey T /. v m— ——ee

AN : .

hY
%




ENERGY RSD _PROGRAM FLOW CHART

TOWLA

-——

PROSRAN BAME: PROGRAM ALTERBATIVLC:  Minimum
roY LECISIOH POINT: O - MAJOR MILESTONE OR CRITICAL PATH JUNCTURE A\
1874 7% 70 77 74 70 80
€0 Conirol-Rnqencrable (continued) Enp. Bewo
A= - Develog. Plan
Industrial Boiler . _ — - Completjed Compy o Compoote
41\ ZIN AR
ingl. Dcmn..‘lunt
‘ Deve b, Compl{ted
vellman-Lord/A1lied __ Coupieted 1 B
‘ Z\ <IN
Pilde Demo, |I'Lant

Comp jeted Comple]e

fuecl Cleaning Plant Cefup.,
Chemical Treatment of Coal —-——-———---—(‘ -’,‘-—————---/ N e ] em———— C m— ..-.._._..j{‘.;) l/)_\

Comp{ction
RGL

Physical & Chemical Removal of Sulfur SR .
. Lab. Jixperl, Pilot

Conyileoted Mlont)
Comp!{ted

High Gradicnt Hagnetic Scparation e e e /‘ \ .




ENERGY RAD PROGRAM FLOW CHARY

FORM A
* PROGRAY NAME: PROGRAM ALTERNATIVE: Minimum
KEY DECISION POINT: O MAJUR IILESTONHE OR CRITICAL PATH JUNCTURE .4
1974 75 76 77 8 7 Iy
fuel Convorsion and Process Control Expeilinent ?t’n:xtnlw: ::nt Pilot jPlant
' Des ifuned N R Compldted
Development and Dewonstration of o JLomplated b L b
Control Components P ZN L
) - Lab. [ixperi. Eng. Divel
C e if: 1 ng velop.
* . x};glﬂ'}ﬁgﬁ Conpheted Complsted .
Developuent and Demanstration foit . -
Shale 0i1 Control ZIN AN p
Expe ¢ ifuent fll'zx:; (ix::tim: Léb. ’l .\"lt)cgi. Egg. l)):vci‘llol
Desined (‘oxlnlilc!t,cd omp Jjete onplfte
Control of Fine Particulates from Fuel B - .
Extraction Processing Plants D AN I\ P4\
Eng. Djvelop, cho’ l;l.':n::‘
Comp | eted i Complete
Recovery of Petroleum Refining N :
Hydrocarbon Losses - et - . —
’ ' /1N L1\ I
[ ' b




ENERGY RED PROGRAM FLOW CHARY

LR

PROGRAN ALTERNATIVE:  Mininum

fasnAl NAKE:

¥LY GECISIOM POINT: O MAJLOR luLLSTO'{E OR CRITICAL PATH JURCTURE ) .
1074 75 7u 77 7 7 80
Fuel Couversinn and Process Control {cont'd) Lab. E]peri. Ing . tlevelop.
: ! ; wifleted
Ltilization and Disposal of Conversion . o ted | (Cemflete
Plant lastes A N
- Compliete
Improved gas-solid-1iquid Separation ——— N
. Labh. Bxpori. Pildt |
taste Dicposal and Dy-Products c;mph_‘ed PLnle Cormp fete
Conijioted Rt
Disposal of Iligh Sulfur ﬂafmery e b | - _—
laste by CAFY M L\ . Ja\
. ' (s
Demo, Mipint
Complatpd Compyleted
Alternate Reductants from Regen. F'Ius- ) ‘
Gas Cleaning Systems : L1 4\
L4




LAY

PRACIAM TIAML S

ENERGY RAD PROGRAM FLON CHART

PROGRAM ALTLRNATIVE:

KEY DLCISION POINT: O

MAJOR (ILCSTORE OR CRITICAL PATH JURCTURE O\

Mininun

197 75 76 77 78 7m0 “so
waste Disnosal and By-Products {continued) Lab, 1{perid,
' Inidiation Compliied
Lime-Sludge Vaste Utilization — Sl B e Rt
) Lab, lcperi. Engd tovelop. Dewo, Plin
. Coup lirted Corinleted Complet<h
Haste By-Product from Gasification TN A
‘ Ficst (ommevcial
< Application Comg}lote
Fly-Ash Strip Mining Reclamation /N 2
Eng. Develop, e
Compleyed Plajt
N ) Comjleted Complete:
Use of Sulfur as Asphalt Substitute Emmmnasantebl Rttt \-~m"--~/_\« TEUTUA
(19s1)
imp{ Doevalop Deno.,
. . cppleted flant Comp.
High Sulfur Combustor ‘Demonstration . et oA T ff- A
T (1982)
| ; i




oM i

SPROGRANM NANL:

Imnroved Environmrental GControl

ENERGY 1D PROCRAM BUNGET SUMMARY

FEOCRAL OBLIGATIONS

I'ROGRAM ALTERNATIVE:

Accelerated

6
P ROGRAM ELUMINT $X10
1978 1976 1977 1978 1079 1080-1908Y
Particulate Contral Techholopy
P Particutate/ilgerrical 3.600 4.850 | 3.500 3,500 | 3.500
"Fine Particutate/Industrial &
llgzmm;;c;;T énﬁﬁcg;ls 1 2,300 2.500 2.7667 2.7667 2.7667
Havavdoas & Other Pollutant
—-(VZT.':TL:H ."t:'_\.ln-nuln,v_)_'_
ageons Toyie kmission 1,850 3.000 | 0.6185 | 0.6185 | 0.6185
Operational tontrol/HD )
and Trage Emlssions™ 0.460 0,810 1.070 1.070 1'079
t 507 dnifnstratifin en-fu{ling Py e nrivala santnls,

® pederal obligntions an:

ane at lea:




ENLIGY RGD DPROGRAM BUDGLT SUMMARY

o B . i
PROGRAM NANE: , ProGiAM ALTERNATIVE: Aceeleruted

FEDENAL OBLIGATIONS

i 'y e ‘ sx10®
PUDGRAA LLEMEN] 1975 1976 19;710 1973 1079 1980-1080 oo
50, Control Technology
1 510 13 Pilot Plant 2,025 © 1,035 1,135 -
Alkaline Auh ® : 1.1 0.6 1.25 1.25
Lime/Limestone # ' 3.0 1.5 '
‘
380z Gribrolzijrvenayvabhle .
Citrate * 1.0 8.0 1.5 1.5
fwszonia-Bisulfate 0.6 0.6 v,25
Integrated Cat-Ox™ 10,0 0.3 .3 0.3
letal Oxides 0,43 141 | 1.3 1.3
Advanced Systems ™ 5,75 3,25
Industrial oiler™ 0.85 0.5 0,167 0,167 0.167
Hellman-Lord/ Allied * . 4.5 8.7 .5
Fuel Cleaning ‘
Chewical Treatment of Coal™ | 2,581 4.5 2,0 2.0 2.0
Physical & Chemical Removal:
of Sulfur 1.0 1.0 1.0 1.0 1.0
High Gradient Magnetic . v
Separation 0,25 0.65 2.0
* Federal obligations assumi ab least 0% demonslbration do=fundind hy the jrivate sackar.




ENER-Y RGD PROGRAM BUDGET SUNMMARY

FoRM B
PROCILA NAME: ) PROGIUAM ALTERNATIVE:  Accelerated

FEDERAL OBLIGATIONS

- $x10°
P ROGRAM ELEMENT
1275 107G 1077 1978 1970 1080-1059 1990
Funl_Conversion and
irgLens_tonirol
Development and Demonstration
of Conlro) Components ’ 6.1 10.1 4,334 4,334 4,334
Do lopssznt and Demonstration ' ,
T for Shale 0il Control * 1,45 2.5 3.899 3,890 3.8499
Control of Fine Parliculates '
froam fuel gxtraction : ‘
Ivacensing Plenls 1.25 1.0 1,433 1.433 1.433 2.0
necovery of Fetroleum Refining ' .
lydrecarbon Lasses™ 2.45 2.2 0,717 0,717 0.717
Utilization and Cisposel of
Conversion Plant Wastes 0.5 0.5
Jnoroved yas-solid-liquid :
Scparation 2.9 2.85 1,083 1,933 1.985

ume at leadt 50% dempnstratiop co-funding ty tHr private sactor)].

.

* paderal obligntions as¢




ronM n

" PHOGRAM NAME:

ENERGY [tiD PROGIAM RUDGET SUMMARY

PROCRAM ALTERNATIVE: Accelerated

*

‘ FEDETAL UBLIGATIONS
P IOGRAM ELEMEAT s¥10° ,
1975 1976 1977 1978 1979 1980-1930 1000
Vaste Disposal and
Uy iraduels
Disposal of High Sulfur
fafinery Vaste by CAFD* 3,25 1.25 0.5 0.5 0.5
Alterpate Reductants o !
From Hegen. Flue Gas ) '
Cloaning Systems 0.7 0.2 /
Use of sulfur as ; .
Acphalt Substitute® 0.5 0.5 0.667 0.667 0.667
Hioh Sulfur Combustor '
Dumons iretion ™ 6.4 8.3 4.0 4.0 4.0
Lio slwlqge Uaste . .
Utilizaltion 0.163 0.18 - 0,22 0.22
(125 3"“0(1 -G
‘G;;'{?igtli;n ’SM' fron 1.5 ‘2,0 2.599 2.599 2,599 2.599 (19€0)
. Fly-Ash Strip Kining
Reclamation 1.0 1,8 1.333 1,333 1,333
o
asshime .at leas 50% deminstratioft co~fundfing hy'th privatr sector.




CNERGY RLH PROGRAM BULGET Sli.\L\L\\l‘Y

oM B
"PROGIUAM NAME: _Trmnraved Environmental Control PROGRAM ALTLRNATIVE:  Crash

FLEDERAL OBLYGATIONS

6
P ROGIAM ELEMENT $x10
va75_ 1976 1971 1278 1979 10a0-1939
sarticulate Control Technoloqy
" . rica
F‘;:g,ﬁ:"é,‘ﬁ;‘lﬁ{?ﬁf,l““ feal 10.140 4.200 4.200 | 4,200
Fine Parti s
'g;mi:j,;g}gg‘gggﬁggg“s"'“‘ 8 aaa 4.162 | 3.320 | 3.320 .
Lazardous_{ 0ther Po]lutant -
Control Technylony .
2500 ic Emis ' -
Gaseous Toxic Caission 2.850 1.542 | 1.542 | 1.542
Operational Control/il0x 1.067 1.284 1.280 | 1.284

and Troce Emissions

* Pedoral obligations a:sume at lelat 50% dumonstratjon co-fuhding by thé privhte sectipr.




Fory

<PROGRAM NAMIE:

ENERCY RAD PROGRAM BUNGET SUSMARY

FEDERAL OBLIGATIONS

PROGRAM ALTERNATIVE: Crash

t
P ROGRAY GLEMENT $X10
1975 1976 1977 1973 1070 1980-1089 1000

£, Control Technolony

1 4% 101 Pitlot Plant 2.025 1.935 1.135

Altkeline Ash ™ 1,265 128 1.438

Lime/Limestone® 3.0 1.5

' L

850, Lraitrol —tinrsncrnble

Citrate™® L 1,15 9,2 3.45

Aumzonia-Bisulfate 0.6 0.6 .25

Iutegrated Cat-0x¥ 11.5 0.345 0.345 0.345

tetal Ozides ® 2.116 1,495 1.495

Advanced Systems® " 5,75 3,25

Industrial Boiler® 0,078 0.767 0.384

Vel lman-Lord/ Allied ¥ 8.7 0.5 .
Fuel Cleaning

Chemical Treatment of Coal™ 7.74 2.3 2,3 2.3

physical & Chemical Removal: 1.0 1.0 1.0 1.0 1.0

of Sulfur :
”
-High Gradient Hagnetic 1.035 2,3
Separation
¥ Pedernl obligations ossumi at least {04 demonsfiratlon clo~fundin: by the j|rivate sfctor.




ENERGY L&D PROGRAM BUDCET SUMMARY

Fory B

'P.'IOCIU\H NAME: PROGIRAM ALTERNATIVE: Crish
FEDERAL OBLIGATIONS
(¢
P HOGRAY TLEMENT $X10
1975 " 1970 (077 1078 1479 | RERTUEY SRR IR
g . I’ - O *
Fuel Conversion and
eroctns Lonirod
Develupsent and Demonstration
of Lontrol Corponents 9.15 20.2 13,002 13.002 13.002
Levilupment and Dexonstration C ]

o for shale 0il Control * 4,38 7.8 11.697 1i.697 11,0607 :
Cuntrol of Fine Particulates . i
fram Fuel Exntlraction C
Proce.sing PMlants 2,587 1.648 1,648 1,648 2.3 I
2ecovery of Petroleun Refining
Hydrocarton Losses ¥ 5.348 0.825 0.825 0.825
Utilization and Disposal of '

Conversion Plant Wastes 0.5 0.5
Iraroved gas-solid-1iquid
3.0 5.0 5.0

- Separation

ing by tie privat} ccctor

* chdral obligations asjume at lea|t 504 denfnstraticy co-fum




FOm

ENLERGY 30D FROGIAM BUDGET SUNMMARY

PHOGRAS NAME: PROCTAM ALTERNATIVEE:  Crash
FEDEPAL QULIGATIONS
6
P ROGHAM BLUMENT $X10
1975 1976 1177 1978 1074 1080). )9’y 1000

liagte Disposal and

Ly-Products

Disposal of ligh Sulfur

Refinery taste by CAFB * 3,738 2.013 1.15

Aimreate Reductants ’ !

from Regen, Flue Gas

Cleaning Systems . 0.7 . 0.2

Uor: of sulfur as :

Aaphalt Substitute® 1.15 0.767 0.767 0.767

High Sulfur Combustor ‘

Duonstration ™ 16,905 1.6 1.6 4.6

Lie  sludge Haste .

Urilization 0.163 0.13 0.22 0.22

Haste By-Product from ' :

Gasification™ 4,025 2,089 2.9%9 2.989 2,989
4

, Fly-Ash Strip Minin :

Rortamation | 9 2.0 3.0 2,666 | 2,666 2,666

r's
Ll
* Pederal obligations aslume at lenjst 502 deijonstratign co-fun!ing by the privatl> sector




ENERGY RGD PROGRAM RUDGET SUMMARY

FORM b

prociAt NAut:  Improved Environmental Control PROGRAM ALTERNATIVE:  Mipipye
_ ' : e

FLDERAL OBLIGATIONS

G
I HOGRAN ELEMENT $Xl0
1975 1976 1977 1978 1979 1960-1989
Particulate Control Technoloay
Fine Particulate/Electrical :
Puwer Generation® 2,500 2,975 2,975 3.500 3,500 3,500
3 L N { H i .
Fine Particulate/Industrial & 2.000 2,000 2,000 2,000 2,000, | 2.000
Commercial Sources
Mtazardous_& Othar Pollutant
Control Technology
Gascous Toxic Lmission
Centrol ¥ 1.500 2,000 .750 750 750 .750
Cperational Contro]/Ng#
and Trace Cmissions «160 .500 .500 1,000 1.000 1,000

* PFederal obligations assjme abt leajt 50% den]nstratidqn cO-fun{'ing by lhe privaje sectol.

4




CNERGY R&ED PROGRAM BUNGET SUMMARY

rouM

p_::ocu.-\x: NAME: : . PROGIAM ALTEINATIVE: Minfaun

FEDERAL OBLIGATIONS

P ROGRAM ELEMENT §x10°
1975 " 1976 1977 1978 1979 1980-198Y
S0y, Contro) Technelogy,
1 & 10 i Pilet Plant 0.849 0.849 0,849 0,849 0.849 0.849
Alkaline Ash™ 0.7 0.7 0.7 0.7 0.7 0.7
Lire/Linestone * . 3.0 1.5
§0. Control-tivrenarnble
Citrate ™ 0.5 2.0 4.0 | 2.5 2.5 0.5.
Aumonia-Bisul fate 0,363 0.363 0.363 0.363 )
Intcorated Cat-0x* 1.0 3.0 3.0 '3.0 0.3 0.6
Hetal Oxides™ 0.74 0.74 0.74 0.74 0.74 0.74
Advanced Systoms® 2.25 2.25 2,25 2,25 _
Indusirial Boiler® 0.425 0.23 0.167 0.167 0.167
Kellman-Lord/ Allied * 4.5 8.7 0.5
Fuel Cicaning .
Chemical Treatment of Coal® 1,819 1.819 | 1.819 | 1.810 | 1.819 | 3.638
Physical & Chemical Removal:
of Sulfur 0.5 0,5 0.5 0.5 0.5
Higit Gradient Magnetic v
Saparation 0.125 0.325 25
¥ pederal obligations aslume at le:(st 50% defionstration co-fujding by jthe privite sectyr,




FMIRGY RGD PROGRAM BUDNGET SUMMARY

roms 8

PROGIAM NAME: PROGRAM ALTERNATIVE: Minimum

FEDERAL OBLIGATIONS

(¢}
P ROGRAM CLUMENT §$X10
1975 T 1976 1977 1078 10749 1980-19589
Fua! Convursion and
eannn Lonrol
Ueveluprent and Demonstration :
of Control Coponents 1.0 3.0 2,0 2.0 2.0 19.2
bavelopusnt and Demonstration ‘ ,
for Shale 6i1 Control ©0.29 0.5 0.78 0.78 0.78 12.517
Control of Fine Particulates . '
frow luel Uxtraction :
P,'occgging Plants 0.625 0.5 0.717 0.717 - 0.717 1.0
bacavery of Patroteun Refining
bydrocerbon Lusses™ a.A5 2.0 2.2 717 JL7 717
Utilization and Disposal of i
Conversion Plant Wastes 0.25 0.25 0.25 0.25
Iriproved gas-solid-liquid .
Separation 0,725 0.713 0.496 0.496 0.496

* Federal obligations asfumo at lenj:t 50% defonstratibn co=funding by [-he priv:te sectdr,




" - CNERGY R&D PROGRAM BUNGET SUMMARY
FORM B .
PROGRAM NAME: PROGRAM ALTERNATIVE:  Minluum

FELERAL OBLIGATIONS

: $x10°
P ROGHAM CLUEMENT . v
1075 1976 1077 1978 1979 1980-1989

¢ u

Lias'2 Dispusal and

P Y et -

Ly=Prodisis

Dispasal of Nigh Sulfur
Refinery Uaste by CAFC¥ 1.0 2.0 1.25 0.25 0.25 0.

Alternate jteductants
From fegen, Flun Gas

v

Cleaning Systeus . 0.35 0.2

Use of sulfur as .

Asphalt Substitute® 0.429 0.429 0.429 0.429 0.429 | 0.858
llich Sulfur Combustor _
Dewons tration ™ 1.0 3.0 4.4 6.3 12,0
Lize sludge Waste

Utilization 0.157 0.157 0.157 0.157 0.157

11aste Ly-Product from

Gasification® . 1,985 1.985 1,985 1,085 1.985 3.97
.Fly-Ash Strip Hining ' .
feclamation 0.5 0.75 0.666 0.666 0,666

‘ /

¥ pedersl obligations af=zume at lehst 504 dpmonstrutilon eo-finding’ by| the priyvate scclor.




SECTIGN ViI

Support Research to Achieve Ccal and Shale Processing

and Combusticn Program Objectives




Program: Coal & Shale Processing and Carbusticon
Sub-progrem:  Sweporting Fescarch to Achieve Cozl and
Shale Processing and Conkustion Program Chjective
IT. Status of the Technolooy
A. Present Status of the Techrology

1. Ecuirment, raterizls ané processes for simple coal gasifiers,
for exznple, fixed bkod Lurci gasifiers, and first genevation
0il chale plents are in the development stage. None of these
are currently in commercial vse in the U.S. Research on £fluid
bed cczl casifiers and vericus coal liquification proccesses
is bequ actively sursusd in the U.S., supportsd primsrily

. Ly the U.S. Department of Interior with sare sugport fram
private sources. Curzantly supporting research is funded at
a very lcr level.
B. BRarriers to Inplerentaticn of the Technology

1. PRessarch Barriers
First gensration plants producing gas and oil from cozl and
shale coculd at hich cost be made to operate now, Inproverent
of the reliebility of the ccoponeats and Cevelopwent of first
and sccond goneraticon plants requires research on rmaterials
which are more resistant to erosive wear and corrosive environment,
battar catalysts, easier production of hydrogen and better
date on prccesses and ratorizls.

2. Dovelormant Parriers

Present equipment, svch as valves, operate sufficiently well




to provide e possiliility of oneration of first generation
plants. Eorever, reliability and econcmy of operation could
be greatly irproved by a planned program in canponent develop—
rent and procoss develoomant.
3. Implzmentaticn Barriers .
The hiildins of cormercial wmits recuires that cest of pre-
sent processes be on 2 level that can be sucported by normal
rarxet operations, with possible guarantees suwplied by the
govermment. The effect of the techrolocy develoomant sub—
program right play a significant role in reducing costs and
thus in increasing the potontial for actwal creation of a
conrercial industry.
C. Ongoing R&D Liforts to Overcome Barriers
1. Presznt level plannad for FY 74 is $12i funded by the U.S.
governmenc.
2. Private funding is restricted mainly to pilot plart deveico—
ment rather than technolory develcoment and supporting re-
search.
2. Foreign rasults on Larrgi casifiers ray be of marginal use

put the rzin effort must come from U.S.

III. Pzticr2le for Feforal Involvement

A. Tederal involvenent is wvarranted bocause the national interest

-

recuires than the U.S. not bhecone dependent on foreign sources




D.

.on this sub-procram were caxried out at wmiversities, a manpowar

of ¢us and oil. Bolth naticral defense strategy and economic
balance of pavrants considerzticns are important here. Market
forces at present allow individual cormanies more profit from
inporting gzs and oil than by domestic production from coal and

0il shele, so Federel involveasent is neaded.

Because oI the broad sgplication to many processing schewss cf

the research of this sub-program, industry will probakly

Jock to the government to supvort this area.

Attitule of industry toward avplied resesrch will not be greatly altered
by external factcrs. Ievels are relatively low.

Mempowrey training programs micht ke useful., If part of the work

training aspect would be irherently included.

Objectives, Criteria, anf Priorities

Al

The swoporting resesarch sub-progran is divided into six aress.
For further cetails see Item 6 Of energy research and develcp-
ment fact sheet for this sub-program. The dojecfives are:

1. Equirment Devzlcoment

'To develon, independent of pilot and deronstration piants,
new relisble coal injscticn systens for hich pressure, char
and ash withdrawal systerms, solids ronitoring instriments,
valves and other key compmeonents required for coal processing.

2. Materials

To davelep rethods for service life prediction, test methods




B.

for materials and irproved raterials for coal processing

Srrens
equipTanc

byt

3. Data scroilaticns, handbhooks and analvses

To advance the develcpment of cocl processing bv cdevalcping
a tecanical, design and eccnomic information data base.

4, Catalvsis and Cherical Xinetics

To develcp improved catzlysts for metheznation, coal gasifi-
cation and licuefaction and to develop the chemical kinetics
necessary for the development of irproved cozl processing
systems,

5. Process Develcrsent

To advance thz cevelopment of coal processing by research
on thz wmit cperaticns of ccal processing (i.e., fluidized
bed technology) and by developing new processes for pro—
ducing hycérocarbons frcm coal.

6. Hvdrocen Production

To develop low-cost on-site orocasses for producing hycro-
gen-rich gases from non-pztroloum sources for near ard mic-
term coal and cil shale processing.
The program on coal and shale processing and develorment contains
a nuroer of exgensive develowrent projects such as pilot plants
and deonstraticn plants. 7o supzort these plant develomnent

sub-programs, a technolocy develomaent and suzporting research

sub-progrom equal in cost to 10% of the total progran cost is




V.

Justified according to the consensus of opinion of constltants

interviesed by the sub-vanel.

A.l.a

Milestones

It is dootful that reanirgful milestonss can bz develcooed for the
bulk of the proj=zcts in the supporting category. It is, therefore,
suggested that in place of milestcnss, @ecision points ke established
for continued funding. Mejor critsria would bes the orogress that has
been made and the likelihood of the ultimate success in applving the
technology. The sugcestsd decisicn point for all catecories is July

1977 (beginning of FY 78).

At the end of the five vear p=riod, cnly those progrzss should he
carried forvard which hold promiss of coniribubing io the develon-

ment of secend and third ceneration cozl processing.

A.2
{a) Cost and Rudecet Projactions (1illicns)
(&avo.)
Acceleratsd/Crderlyr Yy 75 FY 76 FY 77-79 Total
Proaram
Equirment Develoomont  $38.4 $5.

$7.9 $37.9
4 3.7
Data Campilaticr
Panthoclis and rnzlvses 2.7
Cetalvsis end Chenical
Kinatics 13.3 17.2 22.4 97.9

5.8
taterials 6.8 1.9
3.5 .2 18.8




V.

Cort and Pui~et Drodections ((491lions) {(contk.)

(Avg.)
Acceleorated/Ordarly FY 75 TY 76 FY 77-79 Total
Piczran
Process Davelowmont 20.8 26.8 28.4 132.8
Hydrozon Production 4.0 3.2 8.5 37.7
Tcral¥® $55 $70 $280 $365
*Noundad
Masrimm Drocrznm $110 $140 $160 $730
Total
Minimrs Procram $12 $12 $12 $60
Total

(b} Megligible conirikution from the public sector is anticipatad.
SERES] L

(c) Sze (a) Zhove.

A.3

(2) No n=s major rarposer neads zre envisicned. Gverall 250 new
professionals wculd be invoived and 500 new nonprofessional
sugporting staff would he required.

(b) Mo major new facilities would be recniired. A numher of small
scale test facilities would be recuired, none requiring sicnifi-
cant new construction.

4. Manazeent Plen

(2) The res=zarch will be performed a* a nuuser of different
government ,industrial and university laboratories having
existing competence. An appropriate organization should be

charged with overall coordination of the program with the




major oxganizations funding the development work. Industrial

liasion should ke esteblished for individual pregrams.

V. B. Criteria Zwoleved in Constructing the Prencsed RED Procranm

C.

l.

1.

A;te_*?ati'.*e Tunding Aporoaches Considered:

Industry ccuid fund all ressarch and dsvelozment vork in-
cluding surnorting research. Cunsidering the econanic struc-
turre of private rrofit maling copanies, it is imprchable
that this xssearch would bs carried out on the scale ns=ces-
saxy to devzlep a coal processing industry in an.accelerated
orderly manner,

Thers are many tedhnological cpticns availsble, none of vhich
have bezn fevelczed +0 the point vhere a single option can
be selected. Therefore, the recommended projram SUPROrLS
those considered to be tedmically sound end firthering the
chjective of irproved coal processing.

In genaral, the program is not:. starting from a zero technolo-
gical base. Hany of the technologies have been epolied in
othar areas (i.e., flunidized hed technology) and it will be
ex"-;.re:rely baneficizl to apply this expertise to coal tech-
nology.

Attempts to solve major technological problems in pilot and
danonstration olants are extretwely expensive. Every effort

should e made to minimize the costs of cdevelopment bv having




‘J -

T and VIT.

parallel efforts independent of the pilot and domonstraticn

plants.

D. Zccentebilitr of Drocran

There are ne accoptability preblens for the program other than
those associated with the gemeral program of coal conversion.

E. Other Ccsts ard Banaiits of th=z P¢D Program

l. Tne program focuses upon coal cenversicn process. Same of
the techmolosies have the rotential for transference to oil
shale processing. The production-of hydrocen rich gases will
have a direct hearing upcn shale-oil hydrogenation.

2. Failure to cevelop reliszhle key corponents of ecuipment in-
dependent cf plant cperations results in larce expenditures
at the plant level.

3. Oxderly terminztion costs would be small.

Imlementaticn Plan to I'ollosy Cooletion of Successful RO Phases

of Irplenentation

These secticns are not asplicadble +o the coal 2nd oil shale supoorting
research program. All of the factors involved are discussed in other

sub-program elements of the ccal aad oil shale processing report.




SUBPANEL 5
COAL AXD SHALE PROCESSING AND COMBUSTION

APPENDIX C

BUDGET FACT SHEETS
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pertotied 51 g D“
| NAME OF CONTRACTCR: 1 'Lcau.OL i
Site wndre vierk .l be >! S

perigrin~d PA.

ncs, Lummus, Rust_ Engineering

l County:
AMleshenv

[Site where - OrK vkl B

' Stote-
pfo-r o
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| NAME OF COMTRACTOR: Cifice of Coal Research-Situminous_Coal Re

County: X
- liameyx City

Finile Ci SCLTo5

Site whore wark
parfocmied

Hines, _lLazelle e

2inst., Chem Systerm

« Caunty:

5. BRIEF LISCRIPTION QF
PRCPUSAL
(No mars thet 2.1 lines of ot e
and 1o rinre 70 chernc:
ard rzuces por Ling)

Brizliv oat!i=c rature a-\d scope
o‘s\.ov.oLh. s or,
inSlading any o e
which oy h;\-c 10 b2 aczurRG
ar construcwd,

The resecarch crea concs
gas from coal, The otjicctiv
necessary for the establish:
quality sas industry with Gv
b) zccelerzte demonstration
and opecrating one or more ¢

The vwork involves tiie ¢
Research - american Gas .issoc
progrem toa produce hign Ttu
for operation of four pilot
Bigas; each productiaz 1 to
plants are overzting (Hveas
operaiing by early 175, A
plant is zlso plonred. The
plants, Construction would

place of
acceleratec/orcerl\ prozra=,
junction with indestry,

equipment/materials develcoz

design and construction cf three commercial

rris the production of pipeline
cs are to: z) develop the te

=ant of a commercial ccal to pi

e rcgard to environmental coms
2t a commercial scale by const
a2l to pipelire zas plants,

cceleration of the present Off
ion program and the Bureau
gas Irom conl, The proposed p
clarnts {(¥yzas, CO,-Accentor, S
2 millien sc;/davj Two of th
end CO2-Accepror) znd two will
pregran for 2 stirred-Zixed be
caliizi: program involves the i
(250 million ¢
begin July 1, 1975, This woul

‘AG-

the demonstration plant progrzm as described in t

This progrem would also be 1

R&D on new gesificotion processes and supperting rese

ent will te carried out concur

with the comstruction of the cozmercial plants.

6. JUSTIFICATION (Use o scparate sheet(s). Sce licm 6. on Instruction Skcet)

*AJCR RESOUFRCE REQUIREMENTS F
RESOURCE
v FISCAL YEARM 1975 1876 1977 1978
a. MANPOER (1) Sciennnic 50 1600 Y30 25
{in mon yoers) {2} Techaie A 130 4200 50 75
{3} Sunoert T ) .
(4) Other ! 30 1600 20 20
b. RAVIISATERIALS ?ach pilot plafr will use adbut 75 toé of koal

(List malyricls and units of
ricesure holow, such e tons of
coal, barrels uf nil. Kidovrarms of
uranium, cte. Niow emount of
coch in columrg at r. At}

“ach demonstration plant will
jand 3,000 acrb-ft of water,
~ach ccmzercial plant w1ll ce
fand about 10,F00 acre-ft

1 |

consume about 5,000 tpd of}cc

asume 15 000-20,000 tpd of to:
vate (See rs. Schedule)

c. LAND AREA (1) Gougured Dilot plant toi

REQUIRED "o a

Ll require
l_i:c+¢.t

aboy

Co=mersia

tin seres)

coz2] nire ch fcoeds rhe ol

1&) Other

1S Prugteivg e

.20 _acxres. |

13171 recuira _abour “”“-aczgs_*nc.udzzg

ant

d. OTHEZR RESOURCES NELDED

{Spee:fy item and unat of

i
|
.
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| __Coal & 0il Siiale Processin:
P pullnc Geelity Ga bdﬁ £ o b\dl
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| __Cilice of_tonl desearch - ureau of Hines b
NA"L5FCU‘T" WCTOR: Office of Canl on*c“- Inst1tvtc of CGas Technolooy
nd Em":u.- u' Aori vl L l steeIllinoi -“‘wnrv C ticane
3 T u'
:M.é-: EOrC?HTIxPTQR OLL fcg_of Conl_ilesearch=Consglidated Coal=Stearnsi___
forp Sae waliere work vl b State ralrelay
certormed ﬂ 3. Dabnuvypunty: Rogers

| NAME OF CONTRACTOR: Tnreay of Hines, Lummus, Fust Enginecring

Site vaitdre viork ool be i Sste: H County:

periormr > Py, | Alleczheny .

{MAME OF CONTRACTOR: Cirice, of_Coal ResesxrchaSituminous_Coal Reseaxrch.
Sitewhere «0rk vl bBe D" Siate: l County:

porlorm f AR Yiamey Citv

MALIE GT CG? s hve, Cines, tarelle Jen T 'Is_t....._QLLC.'_LD.}:S_t.E.‘mS____..___
Site where vor ».] State: i County:

performed - l

The research area concerns the production of pipeline quality
gas from coal, The objectives are to: a) develop the techaology
necessary Ior thc establisiiment of a commercial coal to pipeline
quality zas industry with dve regard to environmental coasideration,
b) accelerzte demonstration zt a cgmmercizal scale ®y comstructing
and operating cue or more coal to pipeline gas plants,

The vork involves the zcceleration of the present O0fIice of Coal-
Researeh - american Gas association program and the Bureau of Mines
prograa to produce high Btu gas from ccal, The proposed plan calls
for operation of four pilot plants {(Hxrzas, COQ-:CCEDtOr, Synthane,
Bigas; cach producting 1 to 2 millien scf/day). Twmo of the pilot
plants are operating (vaas znd CO2-Acceptor) and twvo will be
operating Ty early 1975, A program for 2z stirred-fixed bed pilot
plant is zlsp planned. The maximun program involves the immediate
design and construction of three commercial (250 million cf/day)
plants, Construction would begin July 1, 1975. This would be in
place of the demonstration plant progrzm as described in the
acceleraked/orderly program, This program would also be in con-
junetion with industry,

R&D on new gasification processes and supperting research on
equipzent/naterials development will be carried out concurrently
with the construction of the commercial plants,

zheetfs). See Item 6. on Insuction Sheet.)

MAJOR RESOURCE REQUIREMENTS £
1975 1975 1977 1978 1979
50 L1660 130 25 30
4 130 4300 50 75 40
¥l - .
30 1600 20 20 20
- fach pilot plaprt will use abput 75 tpd of poal
Eack demonstration plant will consume about 5,000 tpd of| coal

and 3,000 acrk-ft of water.
£ach ccrhercla} plant will cpasume 15,000-20,000 tpd of ¢oal
|and cbout 10, ?00 acre-~£ft or‘wat r.. {See §#8, Schedule)

2 lanL_x.}A_ne aire abx.:n,O_asres
Commexrial Freylity mzill reﬂvv*n ahput 20C-acres inciuding

| cop] mine. wiich focads thelniant !

g l |
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e s g ity S0teg | Dakianpenty. tore
| NAME OF CONTRACTCR: ".;:reat_r_qf ¥ines, Lummus, Rust_Engineering :
?:‘l-:;::: 95 State 24 ! County: Alle~hony
| NAME OF CONTEACTOR. CTFice o Coal Research-Zitumninous Ceal Research
Eue w‘::n. 2e3rk vl Be b‘i Sata: . | Coumty: o
reveforr o ' AN Niamny OSFv
| PIALIE 6T CLILTRACTOM ey Mines, Lavelle lem Inst,, Chenm Systems
Ste vohors warK Vel ke + ! Grate: i Cuunty:
purfortg =1 !
5 BRIZF LISTRIPTION OF
PROZUSAL i The research area concerns the production of pipeline gquality
[ o marspign 21 Ercsa?nn | £AS fron coal, ) a) develop the technology
VL meane Yin P ehar oS ] DECESSLTY IOT smmercial coal to pipelina
B Tanen ter i) | quality zas i e o environmental considerations
Spatv o natee 38507 1 b) zccelerate % a2 commercial scale by comstructing
inFtudens asy v I and operating ¢ aal to pi__ eclire gas plants,
which moy Fac tob: sezmnd | The work invelves the zccelerarion of the present 0ffice of Cof
or CoRsirutied. Researsh - Smerican Gas Sssociztion preozram and the Duresv of ines-
program to produce high Ztu gzs frem ccal., The proposad p'lav calls’
for operation of four pilst clants {$l'gas, CO9-2 c=-'vtor Synthane,
Bigas; cach proc".ctin; 1 o 2 million seifday). Two of the pilot
plants are operating (¥rgzs and Clp-Accegtor) and t-.:o will De
onerating >y early 1975, A program for a stirred-Iixed bed pilot
plant is zlso pl;-.. ~¢é, The mzwimun pregran involves the immediate
design and construction ¢f three comxmercial (230 million cf/day)
plants, Comstrucrion would Sezin July 1, 1975, This would Se in
place of the demonstrartion plant prozram zs described in the
acceleratead fordarly nro_,‘a-'., This program would alsc be in con- -
junction uwith industry
R&D on new g2 s:.dec tion processes and supperting research on
equipment/materials development will b2 carried out concurrently
with the construction of tiie commercial plaats, .

6. JUSTIFICAT:ON (Use a swparasy sheedfs). Scc liem 6. en Instruction Shect.)

7. “MAJOR AESOURCE REQUIAENENTS F
RESOURCE
v FISCAL YEARD 1975 1976 1977 1978 1978
a. MANPOWER {11Sc et i 350 1600 __ .20 25 30
i man yearsy 20T Mt _}_ 129 4800 . 50 75 40 -
13 Serment 2 ) .
(3) Cibzr I 30 1600 20 20 20
VI MATE LA i iy X y = . -
b. RAWMATIEIALS Zach pilot plaft will use atput 75 tpd of koal !
(Lisk rostorial sud wrals of Lach demonstretion plant will consume aboux 5,000 tpd of}coal
e Lt Beloc, ok s Bt saf i P
. O mavi.a o
coul, Barreds of enll Klosrz, of L‘_nd 3 0’} G‘:-c ft or uater I
wrenisn, wte, Shon wecsat of | 22Ch c*-*arcv.a]. plant will chasume 1:,-..00-'70 000 tpd of teal
cach in enirens af rihLl and zbour 10,{30 acre-ft oilwacer, (See §*3, Schedule)
[ | H
¢ LAKD AREZ (G . 2iler plent sill require aborc..2d acres
EQuIRLD iR Commensial “"PLI T "'11 "e"‘“*ﬂ abausr 20 acrsg {ncipdine
o ecrex) .‘_‘_-‘.‘... vl eoal mire uiich feads. rhelplont
{<} Othar !
4. OTHER RESOQURCES NELOFD | )
(Spocy alern wtd unit of
[ JTRS3N ORFLE UL U VTR T 390 U 4 4 .
of Eoch m colurnns ut nhil |
i1 1)
3
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LETRAY NISTAGEH AMND DEVLLOSMONT FTACT SHELT {Cuntinued} Lot ot Etiorn .

Eortaxiaen IDCRTIICATION

T onngnuy :
U MmN 95’03‘20‘03'13f

G JUSTIFICATION - Srate: the peeifae eneeqy problem ar clurctivie, and speafy how the propusid will contabute 1o the solution of the pr¢

Or atcerm v Yo tine b Tie e e, Tor e Pt Lot prcanime et L anhro ich ovt s o e alter ndtanes, ALY inglude the benehit
Expr ctevd tu b sl o e T e Obapeetiay w0 vy the g s 16 e h thee Frovert s gwoposed. Oatline the rekgfunceredir
TRAULL s 10 msinnse HIU, ot baas fur pragecdong m tace of RIU. Quantitati.e duts siowdd be wsod 10 the tutlest extent,

Curreat doveirie zupplies of walrral fas cannot meet demand and both pipel.
gas (Canada) and ligquid natural zas, LIG, {Aluecria) are being imported, Imporet,
dicted to rize sharnly ov ¢ the next 1G-15 years as a result of a continuing ing:.
the demund for nastural pas, tut imports vill fall far short of thc demand, Lar”
imports are undesirable both from a political/military standpoint and because o
contritution to the balance of trade ceficit, .

Although the U.S, domestic supplies of petroleunm and natural gas cannot me
supply, U.S. rescrves of goal are irmmense with a projected lifetime of 400-60C -
present consumptien rates, The prapcsed plan is desicned to help alleviate the:
shortares of natural gis oy developing a commercial process for the productica f“
line qualityas at reasonatle cost,

The proposed plan invelves the acceleration of the present OCR-AGA program
prescnt Sureau of Mines program for the production of high Btu-cas as well as r
programs ror cevelopmant of pev gasification processes, In addition, the plan .
a prograx of supporting research ard deveiopment {submitted and outlined in a s
sub-progran proposal) for equiprent/materials research and develooment and for
studics of gosiliczuion chemiscry, ‘

This plan includes the operation of the lvges process pilot alant and the
Acceptor process pilst plaat znd completion of the construction zad operation o .
plants for the Sy umthione process ond for the Bi-Cas prccess. In addition other
will be supported. This includes but is not limitsd to: construction andé oper.
a pilot plaat to zest the Zurcav of Mires livdérare nroccss, Gevelopment of the 3
Hemorizl Institvte's Self-iszglomerating Ash process, Chem Svstens Liquid Phase .
process and Dituminovs Cozl Research's Cembined Shiit and Methanation Process.

In addition to all of the adove prcjects, the maxirum rate program include.
diate design and construction of 3 230 million ci/dav commercial slants, Thre E.
programs, therelove, would be occurring concurrently with commercial plant cens
and operaticn, Construction of the cemmercial plants would begin July 1, 1975,

Because the ccmmercial pilants will e built ané operated before the benefi
pilot plant operation can be obtaired, the technical risks and uncercainties wi'
over those encountered in the accelerzted/orderly prosram. '

Non-technical uncerteintiss will exist for the zaximum pregran as for the
progrars, These include: prices of foreign petroleum, Federal, State, and loc
strip-nire regulaticens, source of large amounts of capital needed for gasificat:

1

4 g2
plants and Feceral Pover Commission action on pricing of synthetic natural gas .
coal,
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AMD DEVELOMALNT FACT SHLLT (Continsed]) Lot of Effart
Bl rAxIaLes
0 onpenLy
[ ripamaum

IDENTIFICATION NULIBER

| 05-03-20-03-12-75-50-01

IR

¢ the speeafic cnerqy prohlens of ebprative, and speziiy how the prapusel will coniribute to the solution of tre probiem
cective Boaehndr o vt Tor selegtng 2l eeemnemeinbed aofrroch i r other alteraanvis, ALo includs the bhuncfrts
Tt o] A2 Ornhiv  OF Wil p i o nblene for wabedy thie ey i proproaed. Outhine the seksfunrertainties
¢ HIU, amg baeas br praceedeag s face of BAU, Quanttatee dute shoald be ased to Lhe fullest extent.,

doesrie sunnlies of watvral cas carnot meet demand and both pipeline natural
and liquid natural gas, LLG, (Algeria) are being imported, Imports are pre-
¢ sharply over the next 10-15 years as a result of a continuing incrcase in
r natural gas, but imports will fall far short of the demand, Large scale
ndesirable both from a political/military s:andpoint and because of the
to tie balance of trade ceficit, : .
the U.S, domestic supplies of petroleun and natural gas cannot meet the
rescrves of goal are immense with & projected lifetime of 400-500 years at
—ation rates. The propozed plan is desigznmed to help alleviate the critical
natural zas by deweloping a earmercial process for the production of pipe-
25 at reasonable cosc,
ssed plan invelves che acceleration of the present OCR-AGA program and the
1 of Mines program Zox che production of high Btu-gas as well as research
levelopment of nuew sesification precesses. In addition, the plan includes
supporeing researcih and development (submitted and outlined in z separate
rososal) for equiprenc/materials research and development and for basic
sificacion chexiscry,
w includes the operarion of the Hygas process pilot plant and the COp-
:ss pilst plant and completijon of the construction znd operation of pilot
» Syarazne process ond for the Bi-Gas prscess, In addition other research
rtec, This includes but is not limited to: comstruction and operation of
Lo rest the Surcav of lfines livdrame process, development of the Batelle
itute's Seli-isglorerating Ash process, Chem Systems Liquid Phase Methanation
itiminows Cozl Lesearch's Combined Shift and Methanation Process,
Lon to all of the above projects, the maximsm rate program includes imme-
1nd conscruction of 3 230 milliasn ci/dav commercial plants. The pilot piant
-efore, world be occurring comcurrently with commercial plant construction
. Coanscruetion of the commercial planmts would begin July 1, 1975,
:hc cs—mezcizl plants will be built and operated before the benefit of
serztion can Le obtained, the technical risks and uncertainties will inerezse
soinzcred in the accelerated/oréerly progran,
aical uncertaintiss will exist for the mavimum program as for the other
ase incluJe: prices of foreign petroleum, Federal, State, and local
~izcicns, source of large amounts of cepital needed for gasification
tarz]l Pover Commissior action or pricing of synthetic natural gas from

2
h




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continucd)

4

ISEDULE rdnclude micior fecidities end rigior vonipment. Indicate dates by Fiscet Year and Quarter). ’i
3. DEVELORPLENT MILESTONES (numine cach consccutinely) b. DATES

(Larne Tidie of ilestone 10 GO cherecters end spacces) Start ; Com.:lclc }

rylo fFy 1

cugin €esizn of 3 cowmercial (250 willion cf/day) plants 75 |11 76 11 !

«in creration of Synthane pilet plant 7511 |76 14 K

vperakion of Li-Gas pilot plant 7513 176 |4 4

in consiruction of coumercial plants 76 {1 783

. pilot plunt for rovel gasification processes 77 13 | 783 i

:e¢ pilet plant for novel prccesses 78 |3 l 80 |3 <

e coimercizl plants 78 {3 i Contirpin’

(Continue to next column)




-
- . 3
03 MAXILUM ] TOENTIRICATION hUniiE s 3
O onDERLY l ' E
O amrtiaung 05-02=20-03-32-73=-5" 031} 3
b. DATES a. DEVELOPMENT MILESTONES (cantinued) i DATES L ;
Start “Qf—-———»—! Compitte (Limit Title of Milcstone to 60 ehuraciers and <paces) St ¢ A
h L LB OSON f I3 {¥r £ - p - P
vylouiry la ) ] . Fr le v . & ;
3|1 l‘! 76 + 1 . { i i E
511 17614 i q
513 §76 |4 . ] ,
6|1 |‘ 78 1 3 i
713 1783 !
313 $801/3 i
3 |3 | Conpinping i
| . i
H b !
i
it
i
i
1
f]
A1
:
R E
! 2
] n.
- ] E
{ b
% ;
r
. . | -
| .
] .
[ .
{Continue on scporate sheet) Page of




ENLAGY RESEARCH AND DEVELCPIAENT FACT SHEET (Continved)

€ SUMMARY OF FUNDING REQUIREMENTS ~Federat Gavernment Only (in millisns of dollars)

- {n 2 (Y [73)
FY 1974
(Non_zod, FY 1975 FY 1976 © FY1977

Peguirement Obls 1} Outlavs | Oblz. |Owiloys | Obls. | Cutlays | Cbts. !Ou::avs o

2, OPERATING tSec . forbail)
To:a! Operaling Reyuirements (from Detail Sheet)

b. CONSTRUCTION (Scc . for drtail)
Ta:! Corstruction Reawuirements (from Detoil Shoeet)

c. EQUIPNENT (5cen.  for detail)
Toz! Equinment Reguirements (from Detail Sheet)

d. GRAND TOTAL-OBLIGATIONS

e. GRAND TOTAL-QUTLAYS 27.3 1. 30.2 848.7% 23,5

s

Include three commercial-scale plants at $275 million each with industry contributir

NOTE: Hf cooperative programs are proposed, indicate the amount by year of both private and Federal government funding. A brief description of
responsibilizies should be separately proviced in the above format,




Level of Efforr:

3 MAXIiUM IDETITIFICATION Nuwcen
. {3 orozRy - T
! 3 MiNisus Sel=" N =03=12=75=3A~"1
{3) {5} ()] n (& [$=H
i 2 tance T : 131 Sveren g

FY 1377 FY 1975 FY 1979 E Fi":’gg,_%g eé:;pz,",f ; ;;J 1052 (c--’ﬂ— 7

g : e TLE

CObts. 1 Oudlays Cbls._'LQu:!a\'s Cbis. | Oumtlays §. Cols. Qurlays Obls. | Cutlays © Obls, @ Doviy:
]
i
4
4
i
F
. {
zi
‘ ]
i i
= I i
k * L
|
* I * v
1 i.
i
!
) i

23.5 4.2 3.1 ‘ 909.7

iry contributing $125 million each

1. A brief description of the Cooperative programs and the rationale for the division of funding




ENERGY RESEARCH AMND DEVELOPMENT FACT SHEET (Continued)

9. DETAIL OF FUNDING REQUIREMENTS—Federal Gavernment Only tin millinns of doblars)

a. CPERATING

{1 {2) (3;
FY 1974
[Non At FY 1975 FY 1976
K
ITE Obls. | Outlays | Obls. | Outlays | Obls. |Ouilays | C

TOTAL (Carry forward

to summary sheet)
() Name of Performing Organization:

MANPCWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

>

{ ) Name of Performing Organizatioa:

MANPCOWER

MATERIALS

MAJOR PROCURZMENTS

ALL OTHER

TOTAL FOR THiS PERFORMING ORGANIZATION

{ | Name of Performing Organization:

MANPOWER
MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORCANIZATION

t ) Name of.Performing Orzanizaiion: 4

MANPONER

MATERIALS

MAJOR PROCURENENTS

ALL OTHER

TGTAL FOR THIS PERFORMING ORGANIZATION

(Continue o




Level of Effor::
Er]/n-.nxmum

IDENTIFICAT

lo s i)
[O20 PN

tinue on Scparate Shect)

Page

[+11

0 oiocRLy  15-03-20-03-32-7.-Z
O minmaum
4 (5) {6} {7 e &
- SUBT NCET TOTALE*
Friez | Fyiom FY 1979 E AL B DCETE ]'FE’,';;;.-.
Obls. | Outlays § Obis. | Qutlays | Obls. | Outlaysl{ Obls. |: Outlays Otis. | Ouvays il ou
- 1
o j
] .
It
i
H :
h ‘ :
' :
i
3
¢
!
: i
1
!
i
i ;
! :
1
. /
a i
i
. |
i
!
|
i

b
e s

- L 1

. oA B
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ENERGY RESEARCH & DEVELOPV.ENT FACT SHZET (Continced)

3. DETA!L OF FUNDING RECUIRENENTS ~Federat Governmernt Cnly fin miltions of dollars)

(1) (2) 3
FY 1974
ITEM Nordh l FY 1975 FY 1976
1 3¢ item not 10 ¢xceec 0 chicreeters end spaces) OLis. | Outtays; Obis. |Outtavs | Gt |Ownays § ©
TSt euTM R 27 gmriceming orovincatinn, TOTAL (Carry foronrd [ '
-3 Uoswament funds, with ~2at® o summary slicet) B |
zn ¢f azch item of equipment 3 g - T
v-15if miltion ¢aliurs 6r more.
S
-

(Continue on




:.:7’ of Etforr: IDENTISICATION U IoD
AU l . .
i OTIEALY $05-N3- N0 2 2 TR T e '

[ 5 b bR S0

4) {s) {6} (B3 [<]] =2

977 Fy 1278 Fragme I RUBISTAL B naes 10 : T ENE-
‘ ) £TT e,
Octiays § Oble. | Ovviays | 09l l Outiayes) Chiv, 'Ou!l-:vs ouls. 1O rws § Cws | oo

A

! i
H
i

ot

. |
I I

1le Sheet) fage of




0 Y LSt e
CALLY ST

Vil o ul ‘ tevel o L1 =

0 maxitausy

RN ALY 1. IDLNTIFICATION NUS
8 I RTH R IN I l’t)f’--U'i-:IO-OB-]:’—.'At.‘—')l

VR UH PSR RN Conl & il Yhnle Processing
L nBlEROnnay _[; ‘)n;]lnﬁ Qlwl.L~ ing”xlnw_coal

Soan Pralorsi M ALl
by !."l'u"ﬁ

4 COUTHACTOR AL SUTE

(N om0k

ETUTTIME RN ETT Y R PR T

e

e piesalard aldine o r:- sfate
efe Lo 100 Chacgetons sl spaces [or

cuunly.

—— e e

L. Drtice ol Conl Rescarch-Lerean. of Mines

_Denartment vy _the_Interior

& ““Ffﬂ“‘ﬂCL“‘ Mifice_vf Coal "escarch- IﬂuClC\IC,Di.ﬁﬂS_.CCh;
ORI -nua well |‘_ :_‘ iyt County:
! o ;”;;;1*- Gl

O, Coal Descarch-Consol. _Coal-Stearns &. Rn,g

. Snf.n ! 2
S Daworatoey .
_____ ?"roau of dines,_ Lummus, Rust Engineering

:;i Swate: | ‘ County.

A

Alleshieny

QR CORTRACTIM _0ffice of Coal Researcibitumicovs Coal Resea:
rv work wiil be \[ S:ate: i County:

Tomax City

Zatelle. ‘.u:x.__.D.SL.._,._Chnn_S.y.i!::'.ls_

Counuy.

‘£ CONTRACTCR:

e wwOrh vardl L
perfarm.3d

5. BRIZ7 OISCRIPTIC!! UF
PRI™OSAL

INa ma-c hen 20 Unc: o teat
and mA rccres tlan T H
aud Spmices T ofie)

Erieily puttne natere 3¢ seope
of .o tabs un
nciuding any Gy
which 1oy Gove 1o Lo aona
or congiructed, T

The resczrcii arca ceonceras the production of pipeline qua
gas from cozl. The obisctivaes are to: a) develon the technolo
neccessary for thie estatiishzent of a commercial coal to pipeli
qualicty gas industry with due regard Lo environmental consider
©) accelerate cdemonstrziion at a coamercial scale by comstruct
and operating ore or mor2 coal to pinelire gas nlants,

The work involves the acceleratien of the present Office
Cosl Rescarch - amecrican CGas Asso. program and the Buresu of L
prosranm to produce high Itu gas frem coal, The prcposed plan
for operaticn of four nilot plants (Hyzas, COo-Acceptor, Synth
Bigzs; each producing 1 to 2 million sef/day), Zoiloved by the
corstruciion and operation of tws demonstrzrion plants (50-15C
lion cf/day, 2lso in ceniurnction with industry). The demonstw
plents will be spaced zdout two vears apart., The second demon
stration plant will provicde facilities Zor testing newer devea
menis and processes, 1hc demonstration program will be follow
by design arnd construction of commercial-scale plants (250 mil
cf/dav),

R&D on new gasification processes and supporting researct
equlﬂﬂ-nt/‘ztcr:al_ development will te carried out concurrent
with the pilot plant/demonstration plant prograa,

6. JUSTIFICATION (Liz a separate

shectis). Sce Item: 6. on Ir:truction Shcet.)

7. MAJOR RISCURCE REOQUIRIMENTS

RES%JRCE FISCAL YEARD 1978 1976 1977 19fs 2l
50 400 30 400 kT0)

130 1300 _ ! 50 1300 40

i4) Ocver 30 300 L“"zo 300 20,

L. RAVILIATERIALS

(Lt moterick eng wunils of
meusure Lelow, sueh ai tons of
coal. turrvls of 15l Kiugcam: of
uranicm. cte. Shouw cricunt of
cach in calumns a! ries )

Ezci: pilot plant will use about 73 tpd of ccal :
Each demonstrarisn planc wi i11 censume atout 5,000 tpd bf coal
anc 3,000 zere-it of vater.
Each c*mmercxal olant 111|consune 15,000-20,000 tpd oé coal
and about 1y,003 acre-ft bf water, (Séflés. Schedule)

¢ LANDAREZA (1) Guviawnad

?11__requira a2hout 20 acres_] :'-

REQUIRED 3: a-.

fin acres; (3P

v il eqdze abous 200-acres. drpcluding

[E]) C)l'r.:r~

h_-g-"s thainlant

d. OTHER RESOURCES NEEDED

ISpecify ilem and unit of
s . vy
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Leal & 00l thale Processing

Fipcanc Quality Gas Froa Coal

Denartment ol the_Interior

O9fice of Ceal Rescarch-terean of Mines

NAxE OF ':"l“.”""'c"” _*,‘1' ice of Conl Rescarch-Insciture of Gas Technolopy

—

and VT e ok werll L ! County:
: o o Chrlenea
et 2 sc'arc'n,.-Co isol. Coal-Stearns & Rogers.....
v lC-'.n::'-:\.r:

wv E OF CONTRACTON: VBv.u;qau_qf iines,_ Lummus, Rust Fngineering

[ Sita v riers work vt be o[ State: County:

et d j Pa Allocheny

| NAME OF CONTRACTON: Office of Coal.Researche=Bituminous_Coal Rescarch

 Site v.hrorc work wiil be .| Staze: i County:

perfor~— d - A Toeex City

NAVE OF CONTRACTOR: e, Mires, Datelle Yem., Tnst. , Chem Systemg

Sira gtere work vad e < Sratar [ County:

pe:fanyzd ”',

The research area concerns the production of pipeline quality
gas from coal. Thz objectives are to: a) develop the technology

=t

necaessary for the estabiishment of a commercial coal to pipeline

gquaiity gas industry with due regard to environmental considerati
we | ) acecelerate demonstration at a conmercial scale by constructing
and vperatinz onc or more coal to pipelire gas plants,

The work inwolves the acceleration of the prosent Office of
Coal Rescarch - American CGas Assa, program and the Bureal of lines
proJram to praduce high Stu gas from cozl, The proposed plan cails
. for operaticn of four pilot plants (Hyz=as, COg-Acceptor, Syatlane,

on,

Bigas; each producing 1 o 2 million scf/day),. fnilowed by the
construciion and ope-ation of two demonstration plants (SG—'SO mil-
lion ¢f/day, zlso in cc'l'"rzctlon with industry). The demonstration
plants w:.ll be spaced about two years apart, The second demon-
stration plant will prO'" de facilities for testing newer develep-
ments and processes, Zoe demonstration program will be followed
by design and comttuctzon of cormercial-scale plants (250 million
ef/day),

R&D on new gasification processes and supporting research on
equipmant/materials development will be carried out concurrently
with the pilot plant/demonstration plant progran,

.

-

wate shectis). Sce Her €. on In<rruction Shcet.)

7. MAJCR FESCURCE REQUIREMENTS

R 1975 1976 1977 1078 1979
] 50 400 __ | 30 400 30
i 130 1366 _ | _.50 1300 40
i 30 300 20 300 20
Eaci: pilot plant will uss about 75 tpd c-ff coal
Each demenstration plant will comsume atout 5,000 tpd ¢£f coal

| en€ 3,000 atre-it of vater.
. Each cor’nercxal plant m.ll consume 135,000-25,000 tpd of coal
. . znd about 11? ,000 acre-ft bf water, (See| 8, Schedule)

|_Pilot plant ©:l1_require about 20 acres
[ _Com—areial freilite = cill require abour 200-acres irecluding
2l eocal mive xmblch_fecds.thelplant
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5. BRIEF OLSCRIPTION OF The research a2rea concerns the production of pipeline qualii

PROPOSAL

(Nomore i 2] lines af text
and ne mare than 74 claracters
arnd spraces par lige}

Erialty ourhne pawre 31¢ seop2
of v.ork ra b2 ungert.zen,
incinding any now {4z
which ray ave m b ....;..ured
orconstructnd,,

gas from coal, The objisctives are to: a) develop the technology
recessary for the establishmeat of a commercial coal to pipelinc
quality gas industry with due regard Lo environmental considerat
?) accelerate demonstrztion a2t a commercial scale by constructin
and operating one or more coal to pipeline gas plants,

The work inwvolves the acceleration of the prosent Office of
Coal Rescarch - Ameriecan Cas Asso. progran and the Buresu of Minm
prosran to produce high 3Stu gas from coal. The proposed plan ca
for operation of four pilct plamts (hygas, COg-Acceptor, Syzthan
Bigas; each producing 1 to 2 million scf/day), foilowed by the
construction and operation of two demonstration plants (50-150 m
lion ¢f/day, also in cenjunction with industry), The demonstrat
plents will be spaced about two years apart., The second demon-
stration plant will provide facilities for testing newer develop
menis and processes, The demonstration program will be fol-mwco
by design and construction of commercial-scale plants (250 milli
effday).,

R&D on new gasification processes and supporting research c
equipment/naterials development will be carried out concurrentlsy
with the pilot plant/demonstration plant program.

6. JUSTIFICATION (Usc ¢ seporate shect(s). Sece ler: 6, on Instruction Sacet.)

7. MAJCR RESOURCE REQUIREMENTS

RES%.JRCE ISTAL YEARPD 1975 1876 1977 19‘-% . 1978
a. MANPONER (V) Scienific S0 . 400 1 30 400 30
(in mar yearsy 32 Techsnezl A 130 1300 R __50 1300 4Q____
{3) Sunpornt o~ —
{41 Oshzr 30 300 20 300 20
b. RAW MIATERIALS Each pilot plant will use about 75 tpd of coal
tList mietericls and nnits of Each denonstration p]ant will censume atbut 5,000 tpd pf coal
nirasure belom, suc.‘x::: {ons of andé 3,000 acre- £t of t.ate'r.
e e Nilwwrome o | Each commercisl plant will]comsume 15,000-20,000 tpd of coal
each in polumns of vigit.} and about 18,000 acra-ft bf water, (See| :#§. Schedule)
€. LANDAREA (1} Goviownzd Pilet plani %ill require ahout 20 acres,!
REOUIRED  13) Geuneased G 7*tg1€l_;rc‘lgdg;;“’ _require about 200-acres ipcluding
{inacres) {3 Pravariypamviad | coal mine xhi c‘___gbr-s h ni nl-n ne
{3} Owber
d. OTHER RESOURCES NEEDED

(k)

(Saccify itom anid anii of
Mteestre helows. Siaae quantily
of cach in coluours at rizlila
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ENERGY 11 SFARCH AND DEVELOPMENT FACT SHEET {Contmucd).  Lowd af £tfort

O maxmmum
Bl onngiiLy )
O MiNiMuM 05-03-20-03-12-

1DENTIFICATION

6. JUSTIFICATION- Stawe the stecific onerqy probivamn or ohjecuve, and spemiy how the praposal will contribute 1o the soluticn of the pro

6 AN ainent of e giveghae, InCERe reasrn I sehecting Ued rerniynenc-d anposch ower other adnermteaes. Aiso includz the Uenefi
expeciad 1o b der eeed from e etieg the otyec i or sobvine the probieas, tor whieh the froject is propnsed. Ouline the rishs/uncer 1ir
UL, p e Loro mupimice RyUL gt buosis tor procecehing in face ot £2/U. Quantitatinve dita should be used 10 the fullest extent.

Current domestic supplies of patural cas cannot meet demand and both pipeline
gas (Lanads) and liquid natural gas, LEG, (Algeria) arce being imported, Imports :
dicted to rise-sharply over the mext 10-15 vears as a result of a continuing incre

- the demand for natural gas, but imports will fall far short of the demand. TFurthe
large scale imports are undesirable both frem a political/military standpoint and
of the contribution of the vafavorable balurce of trade,

Although the U,S. domestic supplies of petroleum and natural gas cannot meet
supply, U,S. reserves of coal are immense with a projected lifetime of 400-600 ve;
present consumption rates. The oroposed plan is designed to help alleviate the ¢
shertages of natural gas by developing a cowmercial process for the production of
line quality i.e., high ltu ges from coal at ceasonable cost,

The proposed plan involves the 2ccelcration of the present OCR-AGA program a
prescut Lurcau of Iiines program for the production of high-btu gas from coal as w
research programs fov develepment of nev gasification processes, In additiom, th
ineludes a program of supporting research and development (submicted and outlined
separate sub-progren preposal) for equipment/materials research and development a
basic studies of gasification chemistry.

Tnis plan includes the operation of the Hvgas process pilot plant and the CO
Accepror process pilot plant, completion of the censtruction and opezation of pil
plaats for the Synthane process, for the Bi-CGas process and for a stirred-fixed t
gesifier znd the coastruction ané operation of two 50-150 milliou cf/day demonstr
plants, Ta additioz other research will be supported. This inciudes but is not
to: coastruction and operation of a pilet plant to test the Bureau of Mines Hyd:
process, development of a) Datelle ilemorial Institute's Self-Agclozerating Ash m
b) Chem Systems Liquid Phase lietharnation process, and ¢) Bituminous Coal Research
Combined Shift and Methznation Process,

This approach vas selected tecause it provides a2 flexible rescarch program
to examine the merits of e numdsr of promising orocesses before a demonstration 1
is constructed, It is aimed at cevelooing 2 process to produce a2 product gas at
lowest price with the least amourt of harm to the ecoiogv. Other processes whic]
considered vwere ultimately decided to be toc complicated or too costly,

It is expected that as a result of the propesed program, full scale (250 mi
cf/d) gzasificetionplants will be operating by 1930, Present estimates point to
trillion cif/year of syntheric natural gas from coal by 1985 and 3 trillion cf/ye
1990,

Risks and uncertainties have been minimized by a compreheasive pilot plant
to establish and soive technicel problezs btefore the demonstration plantf*stage,
ing research will e carried out concurreant with the pilot program to aid in the
of techniczl protlems and to further improve the processes.

Non-technical uncertaintics consist of: prices of foreign petroleum, Feder
and local strip-minc regulations, source of large amounts of capital needed for
cation plants and Federal Power Commission action on pricing of synthetic natur:
from coal,
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‘domestic supplies of nsatural zas cannot meet demand and both pipeline natural

cand liquid naturzl cas, LEG, (\1 seria) are being imported. Imports are pre-
e »sharply over the next 10-15 yvears as a result of a continuing increase in

ar matural gas, but imports will fall far short of the demand. Furthermore,
mports are undesirable both from a pollﬁlcallmllltary standpoint and because
‘bution of the unfzvorable balance of trade,

1 the V.S, domestic suppiies of petroleum and natural gas cannot meet the
‘reserves of coal arc irmense with a projected lifetime of 400-600 vears at

mpeion rates, The proposed plan is designed to help alleviate the critical
ratural gas by developing a commercial process for the production of pipe-
i.e,, hxga Btu ges from coal at reasonable cost,

josed plan invelves the acceleration of the present OCR-AGA program and the

 of ines progrem for the production of high-Btu gas from coal as well as
rans for development of new gcasification processes. In addition, the plan

'ogrnﬂ of supporting research and development (submicted and outlined in a
‘program preposal) Ifox equipment/materials research and deveiopment and for

i of gasification chemistry,

‘n includes the opzration of the Hygas process pilot plant aad the CO2-

ress pilet plant, completion of the construction and operation of pilot

1e Syntiaane process, for the 5i-Gas process and for a sti irred~fixed bed

‘the construction znd operation ef two 50-150 million cf/day demonstration

ddition other research will be supported, This inciudes but is not limited

ition and operctlon of a pilot plant to test the Bureau of Mines Hydrane
Jopment of a) latelle Memorial Institute's Self-Agglomerating Ash process,

'ms Liguid Phase lethenation process, and ¢) Bituminous Coal Rasearch's

't and Methznation Frocess,

xoach was selected tecause it prevides a2 Tlexible rescarch program designed

e merits of 2 number of promising processes before a demonstraiionm plant

d. It is aimad a2t caveloping 2 process to produce 2 product gas ab the

with the lesst anount of harm to the ecology, Other processes which ware

xe ultimately decided to be too complicated or too costly.

;pected that as a result of the proposed program, full scale (250 n111;01

ationplancs will be operating by 1930, Present estimates point to 1.2

2ar of synthetic natural gas f£rom coal by 1985 znd 3 trillion cf/year by

d uncertainties have been minimized by a comprehensive pilot plant program

~ud solve technical problems before the demonstration planttstage, Support-

will be carried out concurrent with the pilot program to aid in the solution

problems and to further improve the processes.

nical urcertainties consist of: prices of foreign petroleum, Federal, State,
"Mp-~minge regulations, source of large amounts of capital needed for gasifi-

- and Federal Power Commission action on pricing of synthetic natural gas




ENERGY RESEARCH AND DEVELOPMENT FAZT SHEET (Continued)

SETULE Inciude mojor uoilities and mejor equipment. Indicate datcr by Fiscal Year enc Quarter).

3. DEVELOPMENT MILESTONES (number coch consecutively)

b. DATES
( Lindit Title of Milestonc lo 60 chiarccters and spuces) Srart Compiete
Fy alifr ic
. czeration oI Synthape pilot plant 7511 § 764
¢:sizn of demonstration plant (50-150 million cf/day) 7511 7641
2-in oogrztion of Bi-Gas pilot plant 75|13 |76 |4
. iz camstruction of de—onstration plant 76 11 (783
z-ln Sasign of second demonstration plant 77 11 [ 781
Zeziz pilet plant for novel gasification processes 77 |3 L1783
sesizn cummercial (250 million cf/day) plant 77 13 17813
l¢in eenziruction of second demonstration plant 78 {1 [[80 3
Toovnis nilor plent for novel processes 78 |3 21801413
.zcrafe fezmonstretiecn plant 78 13 i Contin
Zimstrier commercial plane 78 |3 8L}l
Jozrate second dexmonstration plant €0 [3 | Continki
Jperats commercial plent 81 |1 | Conlinki

(Continuc to ncxt column)
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ENERGY RESEARCH AND DEVELOFWENT FACT SHEET (Continwed) ~ ~~~~ =~ ™

2 SUMMARY OF FUNDING RECUIREMENTS—Fedural Gaver'nmom Only (in millions of dotlars)

n 2 3) t
FY 197« .
{Non-£.id) FY 1975 FY 1976 FY

Reguwremant Obis. | Outlays | Obts. | Outioys | Obts. | Outteys | Otis,

2. OPERATING (Seep.  for detail)
Tatal Opzrating Requirements (from Detail Sheet)

b CONSTRUCTION (Seep. for detaily
To:ui Consiruction Requirements (from Detail Sheet)

c. EQUIPMENT (Seep.  for deteil) ) |
To2! £quipmen: Requirements (from Delail Sheer)

d. GRAND TOTAL-OBLIGATIONS

27. *
¢. GRAND TOTAL-OUTLAYS - 3 30.2 223.7

. =

”®%

Includes $200 million for demonstration plant"..

e
I
n

It is assumed that industry will build and operate the commercial plant,

NOTE: If cocperative programs are proposed. indicate the amoun: by year of both private and Faderat government funding. A beie
responitititns should be separotely providicd in the sbowve furmat,



Level of Effort:
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

9. DETA!L QF FUNDING REQUIREMENTS~Federal Governmen: Only (in miltions of dolars)

2. CPERATING

.

) (2) i 3)
FY 1974
{Non-Add) FY 1975 FY 1976
ITEN Qlts, Outtays | Obls. | Outtays Obls. : Cutly

{

TOTAL (Carry forward
to surmmary shect)

} Namea of Perfarming Organization:

MANPOWER
MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

>

} Name o/ Performirg Organization: .
VMANPOWER
MATERIALS
MAJOR PROCUREMENTS
ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

%zrme of Parforming Organization:

MANPOWCR
MATERIALS
MAJOR PRCCURENENTS

ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION

} Name of Pertarming Orcanization:

MANPOWER
MATESIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFCRMING ORGANIZATION

{Con
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FY 1973
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FY 1979

Levet of Efforr:
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SUESTOTAL
FY 1£75.79
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£iIRGY RESEARCH & DEVELOMWENT FACT SHEET {Continued)
L. SETAIL OF FUNDING RTQUIRED.

TS =Fecinrd! Government Only (in millions of dollcrs)

n SYSTRUCTION
[43] ) 3) )
FY 1574
{Non-Adc) Fy 1975 FY 1976 EY 1977
ar I
1TEN: Olsts. | Outluy: | Obls. ; Outlays 2bts. | Outlcys] Obls. | Outh
TOTAL (Carry farunrd I :
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INERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)

. DETAIL OF FUNDING REQUIREIIENTS -Federal Government Only (in millions of dollars)

e. EQUIFMENT
%)) (2) 3) {¢)
. FY 1974
1978 FY 1976 FY 1977
ITEM {Non-Add) Fy 197 9
{Ereh ilem not lo exceed 60 cheracters and spaces) Obls. Dutiays| Obls. [Cutlays | Obls, | Outlays Obis. Qutl.
Ir Lartar e ng Droaeistion, TOTAL (Curry forweard
wapmentiundi vath 3 eparale o summary sheet) D> H

: ot cogh ivem ol eguinment [ P
sz gmetal mailian 20llors of more,

\

!

3

{Continuc on Scpamale Sh



Lev:l of Effort:
O maxivum
3 ORDSERLY
O saneinausa
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=

)]

(4} {s1 (6) N <) .
: . - SUETOTAL BALANCE TO TOTAL EXCLUEING
¥ FyY 1977 FY 1978 EY 1972 EY 1975:79 COLWPLETE FY 1974 1Co.5.7& 22
Jbls. | Outlays | OY's. | Cutlays Obls. | Outlays)t Obtls. Outlays Obis, Cusiays Culs, Dotz
I
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PIUEOY DRUCTARCH L nrvb e o L Levaatin
FACT SHEET 1 maxiaun
1 oitor Ly 1. IDENTIFICATION

.-

LI R} R I ¥ bR 07 03="NeF=1"= 50

2. 4. PieCuHac Coal L)Jl \"JJ.L. ;’1';aCu:;.<iz_157_
b Sunrancrav Yrom Coal

¥ “z'. nnt ot rho

3. a. PRCPCHENT AGENCY Interior
b SURUNIT 0f 11c of Coal Rescnrch_- Purcau oi_Mines _
T4, CONTHACTOR AfD SITE VeALIL OF CONTIHACTOR: Cifice OL Cc.“] hcs(_arch Institute of Gas Tecl
{50 yore e 12 cheraetors and S ‘ ! R L SR k’] $13i9 : . | Coumty: .
spare far pamc of contriclor: L PRriae i]] 101s Chicaro
e stem ot DN Lo Fan e T L G LA TRAGTGH Ty, G Loai 2escarch Consol, Coal-Stearns & Ro.
upr fo 16 churerters unid spuces l'n" \u [y 0 en .)rx vl be > S:ate: ‘IC‘W'"Y
counly. . peeig;n J i S Naleap
NAME OF CONTRACTOR: tuycau of Hines,—Lummus,Rust Engincering——
Site vshere viork will be >I S:ate: u] Countiy:
parforerd i PA, Allecheny
| NAIZE OF CONTRACTOR: 0L fice. of_Coal Research-Dituminors Coal Rose:
| Size wihore work vl be > S:ate: | County:
- parforenaa 2\ . HUnmpeavr Citvy
E GF CCUTRACTOR: bur, Mines, Tatclle e, Iast,, Chem Systems
Site wehore work will be b: State: County:
performed :

S. gfjggg_ﬂf_c“"’“"” oF The research area concerns the production of pipeline qu
& -~

gas froxm coal., The objectives are to: a) develop the technc
{No more :an 24 lines of text - T - - . .
and no miore than T8 eiarsctrrs necessary for the establishement of a2 commercial coal to pipe

ond sporcs fer ling) quality gas industry with due regard to environmental conside
Briefly outline matureand sccoe | ©) acceleorzte demonstration at a commercial scale by construc
of work 10 be uncurizxen, and cgpcrating one or more coal to pipeline gas plants,
including sny new facilites — A -t - ¥ - o
which may peve 10 oo acauired _the work involves tiie present erzcc“of Coal _Re§er.rcn

or construered. American Cas Association program and the Dureau of Mines Pros

to procuce pipzlize quality gas from ceal. The pregram invol
the continued operation of two pilc: plants, 1-2 million ef/c
(the ivgas process and the CCy-Accentor process) and the cont
coustruction and operation of pilot plants for the Synthan

and the Bi-CGes process, & stirred fixed-bed pilot plant wil.
be constructed and operated,, The pilot plant program will b¢
foilowad by the construction of 2 demomstration plant (S0-15(
willion cf/da"\ to test the best process or cozbination of

processas, After the dexonstration prograa, it is antlcxpa":
that suificient design information will e available for des:
and coastruction of commercial (250 nillion ef/day) plants,

6. JUSTIFICATION (Lsc o scporate sheetis). See ltem 6. on Instruction Sheetl.)

7. MAJOA RESOURCE RECUIRELENTS r
- T
P | miscaL veaas] 1975 1976 1977 1978
. MANPOWER (1) Scizniific 6C 400 | 40 25
{in man years) {2) Techaicat  ~ 180 1_.3.00 - - _.1.20 75
{3} Support_ | o
{4) O:her 30 300 320 - 20
b. RAV/IATERIALS Eacn pilot plznt will use z2out 75 tpd of coal
(List matericts a=d irits of Each dezonstration plant will consuze abgut 5,000 tpd of coal
mreasure below, suceh os tons of p

e i o e and 3,000 acre-ft of waterl,
WSITIS (27} l\ lr_ Lo l¥Y - . - |‘ .
wrgnium, cle. Show amownt of Each coTmercial plant will consume 15,C0Q0-20,000 tpd off coal

cach in evlumes at ri2ht.) and about 10,000 acre-st CF vater, (Sec fi‘S. Schedule)

- N T T
11 recuir e_:‘:o_:_Zu-acr;.s,_

febilitv will requite about 20)-acres includling
S e . =

€. LAND AREA (1) Govi-owned
REQUIRED  (a) Govrtessd

fin seres) {3} Prnatelycurort
{2} Otkoe




T DYV

PLe g lesetatiee ot

"IEET 1 MANEaum
‘ 0 ouninLy 1. IDENTIFICATION NUMELR
IToapnun 05 (3= 01120 1. oz a3
Coal ¢ il shale Procussing .
—P_'Lpr Ti~a tinlity Cas Frow coal
NCY- 3c~1r‘mont of the Interior_
Office of Coal ~escwrch _= Bureau of Mines -
ITE | HAME OF COLTIV.CTOR: C fice of Coa] hcqcarch Institute of Gas Technoloex

wetors gul
raclar:
LTI V7 R 57 2 05

Fpuces l'nr—

St vank vall be

Gerinnrey *¥{11nois Chicag
I OF CLOTiAUTOR: nvg_ Coal Research Loneol Coal-Stearns & Rogers

Sz vibre voori will be 75 Count
kuefdomsd > S n"" ::J T

RAME OF CONTRACTOR: muyean of Mines, Lummwus, Rust Engincering
Site where vork will he D'I Srate: County: .
*Hmn?d PA, | Allecheny
| NAME OF CONTRACTOR: 07 fice. of Conl ReseanchoDituminous Coal Research.
S- where work waill be. > Sote: | f‘oumy .
parformad 21 | Homer City
| NAME OF CONTRACTOR: fur, Mines, .auelle e, Inst,. Chem System

Site v.hore work will ke ::»' Srate: ' Ccunxy
parforrmrd

| County:

OF

of text
mracIers

nd scepe
.

otics
quired

The research area concerns the production of pipeline quality
gas from coal. The objectives are to: a) develop the technolozy
necessary Zor the establishement of a commercial coal to pipeline
quality gas industry with due regard to environmental consideratcion,
b) accelerate demonstration at a commercial scale by constructing
ard operating one or more coal to bipeline gas plants,

the work involvaes the present Office of Coal Reseazrch -
American CGas Associztion program znd the Bureau of Mines Drogram
to produce pipzlize quality gzs from ceal., The preogram involwes
the continued operation of two pilet plaats, 1-2 million cf/dzxr,
(the Hrcas process and the FOO'ACCG“COI process) and the continued
coastruction and operation of n1]oL nlartb for the Synthane process
and the 3i-Gas process, A stirred fixed-bed pilct plant will also
be constructed and operated,, The pilot plant program will *e
followad by the construction of a demonstration plant (50-150
million cf/da"\ to test the best process or combination of
processas, Alter the demonstration progzranm, lt is anticipated
that svificiest cdesign information will ke available for desizn
and construction of commercial (250 million cif/day) plh1ts

scparxle sheetiz). See ltem 6. on Instruction Sheet.)

7. MAOR RESOURCE REQUIRELIEENTS F
YEARD 1975 1976 977 1978 1979
€0 ~ oo | 40 25 20
Ty 180 1300 7120 75 60
P o
’ 30 300 30 - 20 20

Each pilot plznt will use z2out 75 tpd of coal

Each demonstration plant will consume abgut 5,000 tpd of coal
end 3,000 acre-ft of water| 1

Each commercial plant will consume 15, COd 20,000 tpd ofj coal -
and about 10LG30 acre-ft o water., (See 8. Schedule)

N "
211 require. about 20.acres,-
ability will require shout 20)-acres including
:c..__f_: eds  the plans
FRE i

-
'
-
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up {o [ chararters und spaces for

Sate where woric vasll be Suates ‘J Count
enuty, . perigsmeyd >I Nalen- unty:
NAME OF CONTRACTOR: *‘"u_a..\._uL.L nes,-Lummns, Rust.Enginecering .
Site where work will be DI S:ote: hl County:
arformed A, Allecheny

| NANME OF CONTRACTOR: o‘ fice.0f_Coal Rescarch-Dituminous Coal Reses
| Site whese work will be >l S:ate: iCoumy

- pasfortrad PA . Oamor City
| NALIE OF CONTRACTOR: Bur, Mines, Tatelle XMe, Tost,. Chem System
| Site winore wark wall be i 1 Srare: Couaty:
performead

§. BRIEF DESCRIPTION OF

PROPCSAL

{No mara than 29 lincs of lext
and na r.ore thon 70 cierzcters

ond spaces por line)

Briefly sutline natwrz ard scope

of work 1o be ungar

Qr construzicd.

£Xen,
inctuding any new facilitics
which may hzve to o2 asguired

The research area concerns the production of pipeline qu
gas from coal, The objectives are to: a) develop the techmo
necessary for the establishement of a commercial coal to pipe
quality gas industry with due regard to environmental conside
b) accelerate demcnstration at a commercial scale by construc
and operating one ox more coal to pipeline gas plants.

The work involves the present Qffice of Cozl Research -
dmerican Gas association program znd the Bureau of Mimes prog
to produce pipzline quality gzs from coal, The program invol
the continued operation of two pilet plaats, 1-2 million cf/d
(the ivgas process and the Poz—nccewtor process) and the cont
construction and operation of pilot plents for the Synthane p
and the Bi-Gas process, A stirred fixed-bed pilot piant will
be constructed and cperated,, The pilot plant program will be
followed by the construction of a2 demomstration plant (50-150
nmillion cf/day) to test the best process or combination of
processes, After the dem enstration prog..am, it is anticipate
that sufficient design information will be available Ffor desi

and coastruction of commercial (250 million cf/day) plants.

6. JUSTIFICATION (Lie o separate skeetis). See Item 6. on Instruclion Shect.)

7. MAJOR RESOURCE RECUIREENTS F
RES%’ RCE FISCAL YEAR D> 1975 1976 1977 1978
a. MANPOWER (1) Scientific 00 400 &) 25
(in man yeors) (2) Techaiczt  ~ 180 1300 120 75
{3) Svpport T
(4} Other - 30 300 30 - 20

b. RAVI [MATERIALS

fList malerizicead unils of
mcusure belous sich os lons of

coal, barrels of oil, Kidogrann of

uranium, ctc. Shraw amount of
cach in columns at ri2hil,)

Each pilot piznt will use zdout 75 tpd of coal
Each demonstration plant wijll consume abuut 5,000 tpd of coal
_and 3,000 ac%e-Ft of vater.
consume 15,C0(-20,C000 tpd of
and about IO,OUO acre~Iit of water, (See {i8. Schedule)

¢. LAND AREA {1} Goviwwred

REQU'HED

{2) Govt-leasrg

2ilsx silant 211 reculrc“:bu"“_zo_acrgs,_
Comnercial

(inccres)

S)Privatelycnie

o
>

1l coal nin

_:1_ _;_e 15 gs_, .t Y- ;;1:.1

(3} Oiker

d. OTHER RESOURCES NEEBEDR

{~pecily item and winut of
Slaw guantity
ofvech in ¢olumns at richt.)

Ricosun Aciowe,

i1

{1}
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VoAU L05-03-20-03.
B. JUSTIFIZATION Stat the spreific energy preblem or abiective, srd soncrfy heew the peaposal wdl enntrbate to the <ohbition af th
A IR R T A Chpoe T, T Eg 06 1A ST TR oo ve ne g GGi0ge oser athier slterigtives, AlLo encludes the b
exptezred s b o) fonm prating the obicctivee or calvirathe probless, G s the preiect s propossf. Cutline the reksfune

(HAUN, plans o mancice FZW, ordd tasis tor proceeching ain face of it/U. Quanttatse datd should e wsed 10 the fullest extent,

Current domestic supplies of natural j2s cennot meet demand and both pi
gas (Cansdn) and liquid patural as, LUC, (il-eria) are tveing iuported. - Imp
dicted to rise sharply over the necxt 10-15 vears as a result of a continuing

tiie demand for natural gas, but iwports will 7211 far short of the demand, 1
larje.scale rports are undesirable both from a2 poiitical/military standp01nl
oi the contribution to the bdalance of trade cdlicit,

Althouch the U.S, domestic supplies ol yctroleum and natural gas' cannot
supply, U,.S. rcserves of coal arc immense with a2 projected lifetime of 400-6(
present consumption rates, The proposed plan is designed to help alleviate t
shortases of natural eas ty developing a cemmercial process for the productic
linc quality cas at reasonable cost,

This propesed minimum plan.ccnsists of the present Cffice of Coal Resea:
Gas Association gasification progrom snd the present Buresu of Mines gasifie:
Specifically, this invoives the continued operation of twe pilot plants (Hyge
Acceptor prccess) and the construction and operation of an additionmal two (S
Bi-Gas), One demonstration plant will be tuilt a2nd the present schedule call
tion of a 250 million cf/dav ccemmercial plant by 1981, This »lan also includ

and developucat on a stirred {ixced-bed rezcior,
Parts of the accelerated/orcerly prograa vhich will not be supported wit
minimum pregram are: new gasification processes, the Hydrane pilot plant, th

AgglonerHC11~ process pilot plant, coubinzd shi

9
It and methanation and 2 secon
stration plant, The ainizum program will lag the

accelerated/program bty abou
This- program providas a2 Zlexible pilot prograzm which tvill allow a choice
process or 2 coubinztion of prccesses for use in a comnercial-scale demonstra
The vitimatc denefits to te derived consist of a cormercial pipeline gas from
industry wiich will help alleviate the crictical shortages of natural ggs proj
the future, The present program is =xpecied to result in 1,2 trilliom cf/yea
thetic natural gas f£rom coal by 1¢S5 and 3 trillion cf/year by 1990.

The simulteneocus oparation of fcur pilot plents will #id in minimizing t
risks and uncertainties, However, the lack of research on new prccesses and
of a second demonstration plant t11’ increase technical risks as compared wit
zcecelerated/orderly program, Non-technical uncertzinties will still exist,
irclude: prices of foreign petroleunm, Federal State and local strip-mine reg
source of large azmouvats of capital needed for zasification plants and Federal
Commission action crn pricing of synthetic natural gas frem coal.
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the speafie coergy pooblem ar obticghive, and savc-fy ey the peoposal will enninbate to the clyzion of the problem

lemn Periue, Towlad @ o v e Tar gule Gy by recamnnesdy o [IRTI 71T r other cliernatnes, AlLo mclude the benclits
b O reating e altier v ar olvieg the prelsteme l-u shieh the pretect i neopound. Qutline the risksfuncertaintivs
Hes R/U, and Lasis fur procesdog n face of YU, Qv.mnr Lot duta shuukid he wsed ta the fullest extent,
omestic supplies of natural jas cannot mect demand and both pipeline natural
ne fud licuid pateral eas, TENC, (Al-~aria) are being imported,: Imports arce pre~

sharply over the next 10- 13 vears as a result of a contxnuing inercase in
f natural zas, bub imports will fall far shorc of the demand, Furthermore,
fports are uwndesirable both £from a2 pelitical/military standp01nt and because
ution to the halance of trade cdficit,
gthe U.S, domestic supplies of petroleum and nmatural gas' cannot meet the
eserves of coal arce immense with @ projected lifetime of 400-600 years at
ption rates, The proposed plan is designed to help alleviare the critical
tural gas av developing @ commercial process for the production of pipe-
ms at reasonable cost,
posed minizum plan.consists of the present Cffice of Coal Research - American
gasification progran and»the present Bureauv of Mines gasification program,
his involves the coutinued operation of two pilot plants (Hygas and COg-
s) and the construction and cperacion of an additional two (Synthzna and
fdemonstration plant will be built and the present schedule calls For opera-
gaillion ci/day commercial plant by 1631, This plan also inciudes research
on a stirred fixed-bed reactor,
2 whilch will not be supported within the
, the Hydrane pilot piant, the Self-

t and mathanation and a second demon-
The minimum program will lag the acceleratad/program by about oze year,
ram poovidas a flexmible pilot program which will allow a choice of one
gonnination of p*ocesses for use in a comzercizl-scale demonstration piant,
enefits to be derived consist of 2 cormarcial pipeline gas from coal
will help allev1ate the criticzal shcrtages of matural gas projected for
e presont p:agra: is expected to resuit‘in 1,2 trillion cf/yvear of syn-
gzas from coal by 18585 and 3 trilliom cf/year by 1990,
eneous opsration of four pilat plants will 2id in minimizing technical
tainties., However, the lack of research on new processes and the lack
onstrarion plant will increzse technical risks as compared with the
erly program, Non-technical uncertainties will still exist, These
s of Zoreign patroleum, FTederal State and local strip-mine regulations,
P amounts 0f capital needed for gasificetion plants and Federal Power
B on on pricing of synthetic natural gas from ccal,

are: nev gasification prcces
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EMERGY RESEARCH AND DEVELOPIMENT FACT SHEET (Continued)

SCREZULE

SuLE tInelude major focilitues and mujor cquinment. Indicate dales by Fiscal Year end Quarter).
2. DEVELCPMITNT NILESTONES (numbser cach comsecutively)

L. DATES

(Limat Tutle of Milestone to GO charecters and spaces) Seunt e

Fy | £y
lLein operotion of Synthane pilot plant 75 h
Zusi,n of demonstration plant (50-150 million cf/day) 75 |

cin vperation of Bi-Gas pilot plant
onsiruect demongiration plant

£l n gommercial (250 willion cf/day) plant
urnic cemeonstration plant
sniTact coruecreial plant

«rafe commercial plant

[@]
[

S

[ PSSR

y Yy 7a 1!

(Continue to next column)

75

-

¢

78
79
79
82

N N R N N [
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Level of Eflory:
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O GRUCSRLY
R PI RS
2. DEVELOPMENT MILESTONES (cantistacd)

(Limit Title of Milesione to 60 chareeters end spacce)
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ENZRGY RESSARCH AND DEVELOPMENT FACT SHEET (Continued)

2 SUNTTARY OF FUNDING SSCUIREMENTS—Erdern Gavernmeny Only (in millions of doliars)
(1) 2) (3 (4)
FY 1874
(NomoAd! FY 1975 £Y 1976 FY 1977
Reguiremznt Chis. ] Ouulays | Obls. l Duttays { Ob5ls. | Outlays 1 Obls. | Outlays’
| | | ‘
: i
3 OPERATING (Secp.  fordetail) f '
Torizi Cpzraning Reouremenss (from Deicil Sheel) .
i
b, COMNSTRULTION (Sce p. for delail} 1
Ter2! Corstruction Reaviremen:s (from Detoil Sheet) l
; |
i
c. SQUIPIENT (Secp.  fordetail) !
Te:al Eguipmnant Requiremants (from Detail Sheet) l !
¢. GRAND TOTAL—-OSLIGATIONS
!
27.3 29.0 19, 5% 7.0 -
L - - L] a -
e, GRAND TOTAL-QUTLAYS
i
- .

¥ Include $200 for demonstration plant

NOTE:

LA RS

reputately provieled o the

HLiowes fae il

Assumes that industry will construct and operate commercial plant

H coaperatve uu gty are Propesed, indicaie the snaunt by yean of both private and Federal goveriment {unding. A Lricl deseri .;_mg' .
’

)

e



(5)

FY 1873
Obls. i Dutlavs

Level of Effore:

O MaxivuMm
1 ORDFRLY

R anarem

[&¢]

Sublowat
FY 1175-79

|
z

P

IDENTIFICATION N

105=03-223_03. 31283

Obls. i Quzlays

brie! d'.‘:cvi:)li()? of the Couprrative proyrany: and the retionale for the division of fundineg




- ZETAIL OF FUNDING RECUIBZLIENTS - Federal Government Only (in millions of dellars)

3 QTETAVING

ES5CANCH AND DEVELOPMENT FACT SHEET (Continued)

(R} 2 13)
{ Fy 1€ ¢ :
INon-/ ) Fy 1975 FY 1276 F
ITER Chts. | Outlays | Ovks. | Oudays | Obis. [ou-.vays 0
TOTAL (Carry Yorward ! A
tn cummary rheel) > i
[ B
Y Nrme o Pordarming Creaaizetion: i i
! 3
ANPOWER \
NMATERIALS ’
MAJOR PROCUINCISENTS
ALL OTHIER
TOTAL FOR TH!S PERFORMING QORGAMIZATION
7 llamna ot Pa-formming Orgam zanon:
MANPOWER ' i -
N NATERIALS
MAJOR PROCURENMENTS
) ALL CTHER
TOTAL FOR TH!IS PERFORMING QRGANIZATION
} “.2ma nf Pi-torming Qrmanination: : ..

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGAMNIZATICN

1 N ,ye g! Perfgrming Deganization:

MANPOWER

MATE2NALS

MAJOR PRCCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

i
{Ceontinuc on Sepn




1)
BY 1977

Y. ) Cutlays

Cbis.

16}
FY 1879

Cutlays

tewd of Eftorr:

O maxmu
] ORDERLY

- .
I MINILIUN

&

SUBTOTAL
FY 1975-72

s, | Cuziays

IDENTIFICATICN ®

05-03-20-03-

]

BALANCE TO
COLPLETE

Cbis

{8)

ul'2ys

"t-‘:

. n Scparale Sheel)

Page

of

o
o

g

B L)

e B ke ol

AP

]
2
-,

i

1

ot L S DA AT Y RIS M AR

RN 1)




ENSRGY RESEARCH & CEVELOPMEMT FACT SHEET (Continued)

g

= CTLSTRULUCTION

- SETAIL OF FUNCING REQUIRIVEINTS -Fec-rul Gowernment Only (in millisns of dollcrs)

(1) (2) (3) 4
FY 1974 v
(Non-Add) FY 1975 Frior6 |  vvy r
ITEX b, | Ouvtlays | Obls. |Quilays | Obis.. | Outloys] Obls. {1
TOTAL (farry forward i
10 suntriary sheet) -3 . ]
foognon Locatien (Soate cndd Counes) and Tora Estimaznd Cost ! :
- R P R Aty 'v). Every projecr eruteng one
= Lot 9r mare ahnuid b s ratelvadunttiod vath 3 Uniel ram .
o f ety ST . No. :
ARG, Not by excceed 3o ehareeters and spaces )| () :
Crunty TEC i mdllions: X
1
H
]
!
i TITok SF PROJECT 130t o exceed 30 characters and spuces,) t ) !
¢ ¢
bosrite ) County TEC (i1 nritlierns) )
N i P
; i
Liete aew
i
1
; TTLE CF FROJECT fNot to cxeced churuclers and spaces.) t )
Pt County TEC (in miilions)
: . H =
i Cistemnagt:
]
t
+

{Continw: an Keaer:t

[ TRV




Lo
‘Y 1977

Quilays

Level of Effore:

O MAXIMUM
T onprely
PR SIEUEE Y |
(7
SUETOTAL
FY 1975-79

Oblz, Qutlays

Seawale S_Ih'l'f)
\

P n:l‘

IDENTIFICATION NUMZER |

FYia AL Y LS ARIL AL LR

[k X

remesmmermine ¢
PYLTUZ S TYORPERY Nl weuu-.w'anv'.i".'nn—-n\—'.\‘ll-p'.\' IS AT L BT IRINAT MT T AR PRI TN AR e e




e o o excced ¢ rlierectora end speces)

ENZRGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)

DG RECUIRELIENTS ~Feceral Goverament Only (in millions of doliars)

ITE™Y

TOTAL (Cery forward

OY's.

(2)

FY 1275

FY 1976

&)
FY 1977

to summery shect) D

Cutlays | Obls,

Cois. | Outays

—_—

(Continuc on Scparate She




[P

Leve! of Efforr: IDENTIFICATION NUMEER ‘
3 MAXIALY |
D erozaLY  |05.03-20-n3-12-8:1-56-01
R ) -
G ) 7 18 (@
SUSTOTAL BALANCE TO TOTAL EXCLUDING
FY 1978 Fy 1979 ! FY 1975473 CoVPLATE FY 19741007 £ 81
s Ovis. | Outays | curm | Quvayed OWts. [Guays | Owe | Gurays b Ows | Cus
| Iy
| ; |
|
. .
of
]
i
1
ecf) ' Page  of




fi

[ A AR T O P |

FACT SHLLS

doaay

Pebboyaeii

(" o
U Gicr oy
CY sv-neng

L ADENTHICATIG
(H-Pn-271-0%-10-7!

|

4,

| Ingerion

. HR
n_srning Licuids

b, Tasuear

CON AT PO SR2D L Flﬁfigtf C ._.-‘40 _"(150

{8 roae than 12 charzotens and ' R vk by l County:
’

P LI R P A AT ety

.

on for ct-ney

WES sl ! et ahhrd

Wy o In chargelers and Spioce jor

AN Of

CONTHACTON

Setc vl voa azil e

b States ty:
pertarme Y b‘ € County

county.,

o C(.‘T\lTiff\C'TQH:
2T work will be p" State:
pcr\'orn_“ri t

SE OF O TRACTCR:

Snc(v.-hcrc wWOork v 1 oe .} State: ’ Councy:
porfarnag :
NA'CE OFCCHTRACTOM:

e L e I

|} Sie whiere work wiil be s | Stutc | County:

periormad i

. BRIT*

o gn

nI5C
PRCPCSAL

{No r:ars thar 24 li=¢s af text
end mo miars fian JU Cheradters
and spzecs por o)

HiPT1GMN OF

Briefiy citlien noture and socre
of nork o e
inducing day raviacihiis i
which nay bavs 0 tavired
or tonsracuwd,

wa
T2

Four (%) 100,00C 272 Plents are vreoosed emloving (1) Dire
hvérocgnation, (2 Caxhenizaticn with hydrogenation and utd
of all crzr, (3) Dixrzchicn/oorocensticn, (4) Gasificaticr
Fig Tressch ©F related symthesis. These processes may
varices combinctians.

choar

6. JUSTIFICATION (Use 2 icperats shectfs). Sve Itern 6. on fastrustion Skeer)
7. MAJOR DESOURCE RZIQUIRELENTS
RESOURCE el - g
v FISTAL chnx‘i 1978 1576 1977 1978
3. i 320 339 300 200
3 350 300 300 360
s | £00 £00 5C0 600
{4) Gther v e 200 1000 ! 2000
b. RAW LVATERIALS
Lzt materizh gnd Lnits of
maasurs belor, such os .r: of niner mincr ccal coal
€a3l, bisrels af ail, Ko -ains of - 6 1 x| 6
urgroc, Cie. S l' 0'\.10 -O * 0:‘“0 t:Gy
Cach in volurans ot ris tns/yr. water )
20,000 acre fit,
& LAND ARIA 1D Gow i i _
REQUILID (3 ga 2560 . 25956 < —— :
finceres) [ e SRR TR X T \_Szmn pe GQ77L10%A
W Gt ﬁ Yo additiencii arca recuired
d. OTHER RESOURCES NEEDZD | ! T
- . ]




UEve b obhding

P T T e X Ol e A AT ke B

A T TR L AN I AL AR T i e v s ee o

——TE® n A Ay
Lese”
T
U Giva ey
1 suraesund

LR PArEY
v e
] . MGLNTIFICAT IO s 1t

[35=04m 0120153 2 Foninany

Conl ™y ringe
ACloan_durving Licu.ds
¥
Y F}n;;xixz
U 5 £ 01 .-
o e . g RIS
o LAt on eTARIGR. s nuge 40 va 50
1wt f‘:' Hvl I‘n mane gl e 1+ Stace. i County:
ter _—— —— i
foe et BUARTE O QO ACT R
e e bt St 4 waid b 1 [ IRITH 1 .
el bl sne l County:
|}I:?_-'l; G contaad I’DH'
Site whore vaork sl be . [s:m: County:
peeform i
| NALE OF COLTIACTOR
Sute walicre suera wall be w. | State: County:
oneinrn-f T
_O{’_Cf. .‘_T_ﬁn'-ffza_ﬁ; .
S wehinrg vaon n ol be ~_| State: County:
nerformey -

Four {4) 1C0,000 5D Plants ars preoosed esploving (1) Direct
toxt Lvdrosomaticn, {2) Carkenizaticon with hydSrogenaticn and utilizaticn
er 1 ef all char, (3) Ditvacticn/hydrocensticn, (4) Gasificaticn with

| Fisghor weeazen oY related synthesis. These processes may be in
Uy varicas comolinaticns. .
ey

3

coaretr sheetfs). See Iters 6. oa Insiraction Sheell)

7. MAJGAH DESOURCE

ZQUIRELENTS

1978 1978

/53
1977 1978 1879

i
e | 340 3¢ _ 300 200 Z00
B 200 ] 250 f 300 300 300
-= 1 £0C £00 600 600 800

200

1000 1500

mincr minor

2000

ooal
50.0x10% tov
water

£.30,000

coal
10,0x10° tgy
water

20,000 acre i

ccal
1.0:108
tons/vx.

oy i
Al o

ey
see 1 2560 | 2360 : ; >
Frmnd Sz as 197521976 .
! No additicnril ares recquired i
ERTD | 1 |
T ¥ 3 1 1 *




" BLANK PAGE




