SYNTHETIC FUELS FROM COML

ABSTRACT

This report examinmes tha capabilicy of the Uaited States to rapidly
schieve large-scale prode .tiom of clean liguid fuels and syrthetic
natural gas from domestic coal. In particulsar, we have focused attention
on the possidle role of the federsl government in accelerating technical
development of coal conversion procesesa and promoting the subsequent
growcth of & syuthetic fuels industry.

The report coocludes that gover:ment’s major role in promotiag wide-
scale spplication of coal gasification is removing institwtional comstraints,
whersas rapid application of cosl liguafactica would require govermment
swpport for resaarch snd development followed by wmodificarion of
tngtitueicnnl constraints. 1f an expasding synthetic fuels iadwetry
cams isto beimg, goveromest sction would alss ba required to ssewre
coacurrent sxpamsios of coal miming productiom.

The report iaclwdes & spacific progras for governmest research
swppor: and suggestious for vew techmical sctivities nesded to promota

4 synthetic fusls industry.
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DRAFT

EXECUTIVE SUMMARY

Synthetic Fuels Fraom Coal

Project GCoals and Description -

This repert examines the capability of the United States to rapidly
achiseve large-scale production of clean liquid fuels and synthetic
natural gas from domestic coal. In particular, we hare focused
attention on the possible role of the federal govermment in acceleraring
technical developmemt of coal conversion procesees and prowoting the
subsequent growth of & synthetic fuels industry.

The basic goal of che suggested synthetic fuel development program is

to have at least one coal liquefaction snd at lesst one coal gasifi-
cation commarcial scale plant operational by 1980. Conetruction of a
full-scals, privately financed gasification plant would begin as soom

as policies wers worked out ov price regulation and enviroomencal
controls vhich sre scceptable to utilities, financing institutions and
the governamtal sgeocies involved. For coal liquefaction s joint
industry-government progras is recommended simed at immediate coustruction
of pilot plants followed closaly by commercial scale demonstration plants.
The pilot plants would be built in existing industrial aress to eliminate
the nesd for acquiring ancillary support facilities. A joint mining

developusnt progras is alwo suggested based on ome or wore techmology
demongtration aines.

Incremental Add~On of Energy Expected

If succesaful, the program would make possible the initisl development
of a coal ltquefaction and gasification progrsam in the early 1980°s.
The potential size of this indmiry is probably 5-10 million barrels/

day oil equivelent by 1990, depending msinly cu the future prices of
competitive fuoals.

Stastus of Technology

Although no commarcial scale coal gasification plants have besn built
in this country, we find there is en adequate techmological base for
domsacic production of synthetic natural gas from coal at prices
competitive with other swpplemantal sources of patural gas. There
have »emm, 1o facet, ssveral publicly asncunced gasification plant
projects which proposs to use foreign coal gasification processes.

In coal liquefact:onm we believe chat there is no svailable commercial-
scale prucess for prodecing economically competitive liquids from coal.
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If an expanding svnthetic fuels industry begins in s few years, a
concurrent expansion of coal mining and production will be needed.
The sining industry feels it has the physical capacity to double
coal production before 1980. EHowever, existing institutional
constraints mey limit rapid aining growth.

Project Coets and Timing of Progrem

Coal liquefaction technology would be accelerated by starting
construction of two or three pilot plants asized 1o the range of
500-1000 tona/day of coal. The pilot plants would be operationsl

by FY 1978. Construction of a few ploneer ~ommercial scale plart(s)
would begin in FY 1977 and they would be operstiomal by 1980.
Government support of private coal gasiticaticn plants would be aimed
at getting the plants operational by 1978/9.

In the area of Eastern and Mid-Western mining, we recommend increasing
support of deep mine technology development, including one or more
demonetration mines which would be operational by 1977, We estimate
the additional federal funding necessary for this r=: ram would be $340
million for liquefaction (asswming 2/3 governmer:. funding for pilot
plants and 20Z for commercial scale plants), $300 millien for mining,
$65 million for gasificarion and $120 million for incressed supporting
technology development, for & total of $825 milliom.

'The Potentisl snd Time Frame for Development of an Industry

There are probably enough domestic plant sites to support an industry
with output equivalent to 10 willion barrels/dey of oil. The first
generation of plante could come onstream in 1983 if the piomeer plants
wvere successful. Providing preduction costs were sufficiently low, gas

and oil production could reach 1-2 million barrels/day equivalent by
1985.

impact on Energy aznd Other Energy—-Related Industries

The sycthetic natural gas (SNG) from high Btu coal gasification would
subnatitute directly for natural gas, and thereby act as a supplemental
source in sddition to imported LNG and SNG from other hydrocarbous.

Liquida from coal liquefaction plants can be refined into substitutes
for petroleum based liquid fuels, e€.g., gasoline, reslidual fuel, jet
fuel, heating oil, etc. Thus cosl liquefaction products substitute
directly for imported crude oll and imported petroleum products.
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Eavironmental Impacts and Costs

The major additional envirommental impact studiee would be aimed at
surface mine effecrs, characterization of synthetic fuel plant

effluentr, and control of identified toxic wastes. A key purpose of

the syntheti~ fiuels development program is the successful demonstration
of acceptable eurface mine reclamstion and process plamt effluent control
g0 that mine and plant site problems will not eventually constrain the
growth rate of a synthetic fuels industry,

Financing Arrsngements and Government Policies Required to Induce
Maxiwom Industry Participatiom

Thve major goverament role in rapid establishment of a pationally
gignificant coz! gasification induatry would be to formulate a stable,
definitive pricing and regulatory policy for gasification projects.

Gas producers must have this stability before they will proceed with
five~-year, $560,000,000 commercial-scale projects.

To rapidly create the engineering data base for building a coal

ligquefaction industry, govermment support will be required to accelerate
current industrial echedules for pilot plant construccion.

Joint government-industry funding would be used with cowpetitive bidding
by industry in private sector funding to asaure that only the most

comsercially promising proceases would be chosen for accelerated
development.

Further government incentives may be needed later if it 1s deemed in
the national intereat to promote very rapid comstruction of synthetic
fuel plants before a comprehensive technical data base has been
established at the pilot plant level. The govermment role would be
to provide insurance against disastrous lose due to technical fallure
so that a large investment of private capital could be attracted to
commercial scale synthetic fuels development in the late 1970's.

Legal and Legislative Conaiderations

One legal and legislative area bearing om a synthetic fuels industry
concerns the feasibility of encouraging the industry via tax
preferences, guaranteed loans, low cost loans, low cost government
evergy leases, guaranteed rates of return, guaranteed price, import
quotas, variable import tariffs, allocation of mcarce resources, cost
sharing, performance bids for government energy leases, easing of
price controls on energy and energy-producing equipment, streamlining
of licensing and environmental legislation and revised patent procedures.
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A second area 1s the feasibiliry of accelerating early coal production
and site acquisition with tewmporsry waivers of the most stringent
environmental protection laws. For instance, a wmajor government rcle
in surface mining appears to be determining the minimai constraints
compatible with protection of the public interest againec the adverse
effects cf coal mining. This will require some very carefully drawn
up legislation sc that the laws will not serve to effectively bar

all strip mining.

Government's Role

The report concludes that government's major role in promoting side-
scale application of coal gasification is removing inetitutional
constrainte, wheress rapid application of coal liquefaction would
require government support for research and development followed by
modification of 1instituticaal constraints. If an expanding synthetic
fuels industry came into being, govermment actiom would alao be
required to assure concurrent expansion of coal mining production.

Description of Phame TT

To carry out this program we puggeet ~reation of a focal point in the
federal government with the power to recommend whatever regnlatory,
subsidy, or legislative act m is needed to get the Job done. We
recommend respomsibility fo- design, construction and operatiom of
each project be assigned to a single ad hoc management group and

that this group be permitted to operate as independently as possible’
with maximum flexibility in financing operations.

We have idertified a number of other physical and institutional
conatraints to rapld growth of a synthetic fuels industry. This
report includes suggestions for government'se part in removing these
comstraints. Although the report emphasizes immediate acticias needed
to accelerate development of synthetic fuelg technology, suggestions
for action aimed at longer range grals are also presented.
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The sucoess of Pr-ject Independence requires development
of new domestic fuel sources to supplement fuel production from
our inc.genous petroleum ard natural gas reserves. This report
exanines the capability of the United States to rapidly achieve
large~scale production of clean ligquid fuels and synthetic natural
gas i.tm dmestic coal. In particular, we havwe focused attention
on the posgible role of the federal goverrment in acoelerating
technical develomment of coal conversicon processes and prumoting
the subsequent growth of a synthetic fuels induetry.

Although no camercial scale coal gasification plants have
been built in this country, we find there is an adequate technologi~
cal base for daestic production of synthetic natural gas from
ocoal at prices competitive with other supplemental sources of
natural gas. There have been, in fact, several publicly armounced
gasification plant projects which propose to use foreign coal
gasification processes. The major goverment role in rapid
establishment of a naticnmally significant coal gasification indhstry
would be to formulate a =table, definitive pricing and regulatory
policy for gasification projects. Gas producers mast have this
stability before they will proceed with S-year, $500,000,000
camercial-scale projects.



In ccal liquefaction we believe that there is no available
cammercial-scale process for producing economically competitive
liguids from ooal., To rapidly creste the engineering data base
for building a coal liquefaction industry, gbve.rment support will
be required to accelerate current irduatrial schedules for pilot
plant construction.

Furtherg:vemtinaentivesmaybeneededlaterifitis
Geewed in the national intevest to promote very rapid comstruction
of synthetic fuel plants before a comprehensive technical data
basehabeﬂiest&:listndatﬂ':epilctplmt level. The govermment
role would be to provide insurance against disastrous loss due to
technical failure so that a large investment of private capital
oould be attracted to camercial scale synthetic fuels developrent
in the late 1970's.

If an expanding synthetic fuels industry begins in a few years,
a concurrent expansion of coal mining production will be needed.
The mining industry feels it could, if necessary, dmble coal
production before 1980 providing existing institutiopal constraints
limiting rapid mining growth were modified. The govermment's role
campatible with protection of the public interest against the

adverse effects of coal mining. If even greater coal productiorn



were required in the 1980's, inowased government. support of mining

research appears recessary,
The basic goal of the suggested synthetic fuel development pro-

gram is to have at least one co?l ligquefaction and at least one coal
gasification commercial scale plant operational by 1380. Construction
of a full scale, privately financed qasification‘ piant would begin

as soon as policies were worked out on price regulation and environ-
mental controls which are acceptable to ytilities, fipancing insti-~
tutions and the governmental agencies involved.

Coal liquefaction technology would be accelerated by starting
construction of two or three pilot plants sized in the range of 500-
100C tors/day of coal. Joint government-industry funding would be
used with comperit.ve bidding by industry in private sector funding
to assure that only the most Comercially promising processes would
be chosen for accelerated development. The pilot plants would be
cperational by FY 1978. Construction of commercial scale plants would
begin .in FY 1977.

In the area of Eastern and Mid-Western mining, we recommend in-
creasing ‘support of deep mine technology development including one
or more demonstration mines. A study of surface mine reclamation
costs is also recommended.

The major additional environmental impact studies would be aimed
at surface mine effects, characterization of synthetic fual plant
effluents, and control of identified toxic wastes. We estimate the
additional Federal funding necessary for this program would be 5340

million for ligquefaction {assuming 2/3 government funding for pilot



plants and 20% for commercial scale plants), $300 million for mining,
$65 millicn for gasification and $120 million for increased supporting
technology development, for a total of $825 wmillion.

If successful, the program would make possible the initial develop—
ment of a coal liquefaction and gasificaticn program in the early
1080°s. The potential size of this industry is probably 5~10 million
barrels/day cil equivalent by 1990, depending mainly on the future
prices of competitive fuels.

To carrv out this program we suggest creation of a single focal
point group in the Federal government with the power to réconmend
whatever regulatory, subsidy, or legislative action is needed to get
the job done. We recommend responsibility for design, construction
and operation of each project be ass-ig'ned t0 a single ad hoc manage-
ment group and that this group be permitted to cperate as independently
as possible with maximum £iexibility in financ:i.ng cperations.

We have identified a number of other physical and institutional
constraints to rapid growth of a synthetic fuels industry. This
zeport includes suggestions for government's part in removing
these constraints. Although the report emphasizes immediate
actions naeded to accelerate development of synthetic fHuels
technology, suggestions for action aimed at longer range goals are
also preserted.
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IT. INTRODOCTTON

A. Program Descriptiaon

The proposed $10 billion energy R and D program, recamended
to the President on December 1, 1973, was concerned with the
structuring of an orderly and well-balanced effort to suppart near-
temm chjectives while maintaining both mid-term and long-term
cbiectives in perspective. The R and D program recamended
several large-scale projects to further develop the production of
. synthetic fuels fram coal, including: (&) an 80 million £t>/day
second generation high BTu gas demonstraticon plant operaticnal by
1980, (b) teo advanced technology liquefaction prototype plants
operational by 1978, (¢) two comercial scale picneer plants using
existing liquefaction technology for operation by 1980.

In respanse to more recent developments, this report proposes
a supplementary synthetic fuels demnstration program which oould
bethenm:tstepofanaticnalpmgrantobdldpmanctive@aﬁty
for significant quantities of liquid and gasecus fuels from coal.
In view of the tyansportation fuels crisis and because cammercial-
scale prodaction of high and low BTU gas fram coal is already being
planned by several utilities, we believe acoelerated developwent
of coal liquefaction deserves top priarity.

This synthetic fuels demonstration program described in this



development that will be required for a ma#sive synthetic fuels
production industry in the 1980's. Specific aspects of this
program include: (1) removal of institutional and physical
cobstacles for acceleration of proposed commercial projects for
the production of high BTU gas from coal, (2} acceleration of the
synthetic fuels pioneer program with higher government funding
to compensate for the higher risk, andé (3) expansion of the
liquefaction prototype plant and synthetic fuels pioneer programs to
increase the probability of technological success.
B. Project Description

Two options we considered as possible responses to the needs of
Project Independence were, first, a "National Coal Resource Center”
at a single site and, second, development of each synthetic fuel
process at a separate site.

The' chjective of the rescurce center was to provide as guickly
as possible a high visibility demonstraticon at one Eastern or Mid-
Western site of commercial scale ccal ligquefaction, coal gasifica-
tion, and envircnmentally acceptable strip mining. Because of the
emphasis on near-term results, only those processes at an advanced
stage of development with promise of future commercial success would
be considered for the demonstration center. Following independent
demonstraticon of each technology. one or more optimized, integrated
processes would be developed to produce from a variety of domestic

coals the most commercially competitive mix of synthetic clean, solid
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gas and ligquid fuels. It was hoped that major efficiencies would
be gained by gathering at one site technically trained manpower,
support facilities, and ﬁ stable local work force at one site. For
example, coal stofage and treatment facilities could'!':»e common to
all processes. The hydrogen needed for several processes could be
generated by a single unit. Also, siting delays would be minimized
since preparation and approval of only one environmerntal impact
statement, would be required. This concept assumed that these ad-
vantages would more than offset any disadvantagea dwe to loss of
industrial participation in a government controlled prcject and to
subseguent ":echnology transfer delay™ in reduction of resource center
R and D results to industrial practice.

However, the general consensus of the government and industrial
sources contacted by our task force was that the concept of a
single coal develcopment center was neither the most efficient
nor the fastest way to achieve the potential for building a
naticnal synthetic fuels industry. Having several widely separated
sites allows a much broader-based industrial participation both
in the pilOi: plant phase and in subsequent construction of com=
mercial plants. A coal company with Eastern bituminous coal reserves
would have little interest in a process demonstrated with New Mexico
sub~bituminous coal while a firm with substantial lignite coal holdim

would have little interest in a proceas demongtrated with Southern



Illinois bituminous coal, as process performance with different coal
feed stocks usually is quite different. |

The Zfastest route to synthetic fusl production appears to be
offering government incentives for ac::elleraud development of
the most prnﬁ.isinq industrial ccal conversion processes. The
incentives would be determined by competitive bidding to assure
that only sufficiently advanced processes were promctad by the
governwent, i.e. procsszes that would be partially supportad
by industry. The point was malc rwpeatedly to cur task force
that a major inaustrial contribution to any convers.on project wis
necessary to qct.a.n industrial commitment of "first string“ person-
nel .and adequate supporting facilities. Prctaction against excess
profits arising from government aid o development would De
maintained by assuring the industrial parties received benefit
only in propertion to the financing supplied by the varicus
partners. Also the uss of the essarch Q-It-l. would be made avail-
able to all via standard royally arrangements.

In shoit the concept of & coal Tesource centar has svolved Lrom
the original prospects of one project ax a ungh' site to sewveral
projects at sites selectsd jointly by induytry and goverInsent.

Startup time would be sinimized by choosing sites already zonad lor
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industry with sn established labor forom, rasident techyical

parscaral, and existing asdlary mquirssents such a8 Dulk

transportation, bulk stoxage, a spply of hydmogan, matketing

facilities, mefining cupsbility, weste trestmant facilities, etc.

C. Backgroard - The progTam in cantext |

1. The Intamsticnal Setting

Table I gives 3 ballpark estimats of the segritnde of

Project Indapendexs. A typicsl peojection and a range of
estimates are given for five privets sod federal forecasts.
Thees estimatas ars eIy sproxiasts becauss the shortfalls
ad isports axw darivwed y quessing desend and subetracting
the oum of guasses foxr all tha varios mase of dEmstic
enxvyy prodxtion. Homver, it is claar that under the
conditions existing a yeur ago, wWhw these proiections were
u,ﬁmmmdmmmmm
zange 1020 willion B/D arxd Arsd ¢il inports in S rasxm
5=15 sllliiom A/D. These proiections weDy based OB Extrapo-
lation of long range glcbal tzands in ensgy flow, sibich
semmd practically ismesbls a yesr ago. Under thase earlisr
mwmprices, the total synthetic fumls pwoduction from doswstic
coal exd shale would rise s high as arm or Do million B/D
Dy 1990. rowt of the profuction weuld be from shals. Som
estizgtas were oade of what would hagpen if tha intesrmaticnal



prios of oll should “scaxr” to $5~6/barrel. In this case
synthetic fuels prodxction might rise to ssweral sillion
‘barvhie/dsy by 1990, with considersble production from

domeetic coal.

Today the price of low wulfur il LEperts exceeds

$12/bb1. Most estimmtas for prices of coal-based synthetic

funls Zall below $10/barmel meking synthetic fimls production

potantially profitible today.

Table I a
Projected Pnergy Fiow 0tllion B/D 0:1 Byuivelont)
1980 1965 1990
Doxsstic Shortfall " 13 b1 4 =
Rengs (6=16) i319) (22-27
Arsb Imports S | }5 8 13
Range (4-10) (2=15) (11-15)
Canada & Yermnuela Ispaxts 3 3 2
syathetic Pul® 0~.2 0.51.1 1.-4.0
Proxtaction
Curont Plars
Synttwtic hml Production _
Estimatyd Mxximm Possibls 1-.5 1.-2.5 2.54.5
Stypioal Nusber

Poral liqefaction and gasification, shala.



2. Tiwm Rational Sstting
The curmnt use of fossil fusls in this country is
bia-th-:

a) Transportation - 1/4 of total ansuspiion (ower 1/2 of all
cal onsmmption): mypplisd by nar-ebstitatable petrolsun
Liquide _

»! Bullding epsce hesting and chemical fesd stocks - 1/4 of
total conmumption - sapplisr by natural ges and ofl (L)
o 1/2 of all gms, 1/4 of all oil}: relstively difficult
o sbstitots altarnate fusls

©) Industrial and wtility - 1/2 of total conmption -~ by
chamust awailible fusl (/2 - 2/3 of all ges, 1/4 of all
ail): malatively easy o sbstituts altermats fusls.

The cwerall naticnal dswsnd psttern is now about 40-€0-20
for gas, cil and coal. In 1965 ths end e pattarn has baan
Frojectsd to be spproximstaly the same except that muclear energy
will contribate about 108 of domsstic supply.

The naticnal pattemn of mecowmzabls fowsil fuml reserws
is peversed with coal camprising over 08 Of mserws, oil shals
lass than 208 of rmsexwes s cil and ges totaling less than
108 of aservas. Unfortrataly, ws am begimning to nun ot of
cheep readily recoversble damstic cil and gas. At present
natural gas conmmption is limited by North Jamricss production
capability which industry prediets will be as mxh as 208 lower
in 1985. Tommestic oil consumpticn Alresdy excesds damstic



-m&wmm'ammmmza—u
will be sote than 2abla production cepsbility by 1965. A
the heart of the national self-sufficiency problem are the
facts that by the mid-1980°s: 1) h—maxmﬁn
just sbout be able to metch non-substitutsble domsstic trane-
portation fusl dmmmnd, and 2) daestic natizal ges production
mnmmmmnmmymwm
hesting desand. (n a magicnal basis the sitaetion is even
worss, sincs the Eastrwrn U.S. almeady conmams far mOre ensrgy
than it profxms.

Soarer, we howe sundant supplies of chesp coal and uraniun.
mammmmmumummq'-
law]l of damstic all and gee production for soce than & fww
mm—ﬁmumwmmymm
for omturies if fiml prioss ramain high emough to warzant
mydﬂm“mwﬂmﬂrm.

hwwhhmwudm.m
to the prcblems involwed in mapddly shifring cur energy bese
from oil and 9as ™ &4l and uranium. The suddm urgunt need
mw.ﬂnmnummnw
by the insvitsble delays in dsweloping sd corstructing raw

Thare ars serics problams inczyed by incressing the
utilization of &mmetic coal. Coal cmbation prodxes todc



sulfur cxides; coal camversion to gas and liquids is now
sesive; ccal mining can have severe enwircrssntal impact;
ac the bulk of our coal is locatad far fram population centers.
Alsc, institutional problems such as restricted leasing of
Poderal lands for coal mining and social prcblems such as
doubling or tripling the population of coal rich statas aiso
mitigets against acoslarated utilization of domstic coal,

For these reasons coal (and shale) now supply around 208 of
our naticnal nseds, although potantially by gasification and
liquefaction they could sgply 90% of our needs.
3. The Fegicnal Setting

The chazactaristics of a ¢coul based synthetic fuml

industry will he largely set by the regicnal nature of our
enezgy problems. The bulk of all imports mw R 0 GEWIgyY
demend centers in the Zast. Theps conters also corsume coml
from Esstarn gad Mid-Mastarn airms which produce aser 908 of
o naticnal coal outpak. Most of this coal is high sulfur
and direct ccabamtion of it is envirosmntally unacosptable
wxier axwnt mgulations. Thus direct substitution of
Esstarn coal for oll impexts i rulsd o by sovircrmsntal
camsiderations. In addition, soge than half of the Zastern
ummuu'mxmmwm

thas surfacy mised coal. BRapid sxpassien of Eastarn and
mmmﬂmnmwwmm



time lags requirsd to open deep mines on land that is now
agriculturally productive.

In the Wast, where the bulk of the Unitad States coal is
locsted, sulfur canrtents arm tppically low encugh for dipect
coal use, but the cost of shivping coal to user sites is often
prchibitively high, Much of the Western coal is surface
minesdle and in principle Westarn coal production could be
rapidly incremsed if it were not for pecbless of land recla-
mation in arid regions.

Coal gasification and liquefaction play a role in each of
these regians. In the Zast and Mid-West coal converuion can
produce clamn, enviramntally acceptable fluid fusls fxom
indtgencus high sulfur ressrves. In the West, coal can prodxs
fluld fusls which can be dhwaply trawported ©o desend oanters
far from the coal Eines. On & Laliuvial scaie, of course, the
synthetic fuml indwtry cpens the mapiet for coal based fusls
from less than 208 of national dsmend to ove T 908 of national
demend by effectiwely tramstu.dng coal into 3 cless trane-
poxtation and spacs heating fusl.

4. Eoonoyic Factors
There are many sarket factors influsncing the

economic viability of syntheric fusl processes which canvert



relatively chesp coal (now largely an electric utility fiel)
to mlatively expermive clean gas and oil (which are largely
transportation and space heating fuels). Ceal deriwed liquids
ad gases mumt compate with dmestic crude oll and natural
gu.mcil.mﬂ.u.cm.dty. Coal feed stocdks must
campete with other demands for coal such as low BTV gasification
and dioect cebwtion (influsnosd heavily by several angoing
R/D projects). All of these caompete with chesp cil and gas
impores. |

The effact of price, envircwantal corstraints, national
policy, the world sconomy, etc., an supply of all these ensrgy
sources malative to their effect an the price of coal and coal
products will detszmine ths evantual econamic viability of osal
corversion peocessss. In order to draw wp a specific program
for synthetic fum]l dsvelcorment we have assumed econcmic conditians
will pmmin mlatively constant. Howswar, we realise these
initial assusptions can change with tiss. The synthetic fusl
devalgmant programs dsecribed here mat be implessnted with
sufficient fleadbility to allow the projects to adiunt to
changing econcwic factors. In particular, allowance must be
made foxr changes in the lewel of indwtrial participstion
{aithar higher or lower) as extarmal factors changa over the
510 yoar life of sams of thess projects.



D. Project Definition

The post inportant parareter in defining a program for
developing coal liquefaction and éesificaion is projected
production schedule. Possible alternatives lie between 1) a
mmmwmwsmwmmxz
governmant subsidized comstruction of many coimercial scale plants
using varicus processes, and 2) a laissez faire situation, with
no govermment participation, in which the nopmal merket place
factors determine the buildup rate of a synthetic fual indmtry.

The rasult of the maximm rate program would be several million
w;wawmmmmmwmm
sector investmnt alone would probably not spur development to
this lewel until around 1990. The accelerated development program
m@mwnmm'qwm'w
probably bring cosl based fuels significantly on Line dnahe late
1980's.
&mmd&lymmm:mmw
course betwsan an all-out crash program and the aceeleratsd develop-
ment program. In the liquefaction appa we belisve that immediate
full-scale oonstruction mming today's technology would be oounter-
productive in the lang tem. m.miwmm\ﬂmwd
be much better spent an deweloping new technologles. The capital
investoent for the exdsting Fischer-Tropsch ligquefaction procasses



-1313 ~

is exceedingly hich compared to the imvestment for processes now
only a few years away from camercial scale testing. By the
mid=-1980's a given national investment spent an developing and
buildingnaiprmasseauu:ld-msultinm:dxmmpmdxrtivempa—
city than the same investment speit on existing technology today.
Also Fischer-Tropech liquids coet twice as much as liquids from
the new processes.

Thus, in coal liquefaction we are reccrmending a program in
Mlar@pilbﬁplantﬂa:eimediamlycmstmctedfordae
mst advanced processes. Follow-on prototype commercial plants
would be brought to operaticnal status by 1980. This would give
the United States a synthetic liquid fuel from coal option in the
1980's. We would have the potential for rapid buildup of a
competitive synthetic fuel industry before 1985.

In the area of coal gasification, where there iz available
. tedhnology to immediately start construction of cammercial scale
plants, the strategy is different. The role of goverrment is to
decide what the proper development schedule should be in light
of future pational needs and offer any necessary subsidies or
cooperation requirea to meet that schedule.

In both developments neither a laisses faire nor a
approach is being suggested.  Joint govexrment/industry
cmpmdmisindicabaduﬂﬂ:eauncessofﬂxepmwill
mstmqumﬂe&gmemmaﬁsmﬂmmhe
effected.



