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I'd like to summarize today's session by commenting on the
broader context of development of coal ligquids processes,

This slide shows a hypothetical example of what might be
required for coal liguids development, if it were to proceed through
the gteps which have been typical of development in the petroleum
industry in the past, Five years of development are shown prior to
the design and construction of a large pilot plant needed to
demonstrate a syn fuels technology. Design and ¢onstruction of
such a large pilot plant can require three to four years. If a
year of operation of the large pilot plant is allowed before
beginning the design of a commercial plant, a mianimum of nine to
ten years from the time an idea comes out cof expleoratory research
tc the time it is possible to start the design of the first
commercial or "pioneer" plant will have elapsed, The pioneer
plant is, by definition, a first of its kind commercial plant. It
is designed to be a stand-alone facility which can operate
commercially for twenty to thirty years. Its location and size are
based upon commercial and technical considerations. Most of the
syn fuels technologies arcund today have been in the R&D stage aven
longer than this. However, the primary reason has not been related
to the difficulty of the technology so much as to the uncertain
business prospects which have 'faced syn fuels commercialization.

Referring back to this schedule, 6 or 7 years will probably be
needed to design and construct the first picneer plant. Perhaps
anothelr §éar might go by in getting the plant started up and
running smoothly.

This chart shows the investors waiting a year until the first
plant is running well before beginning the design of multiple
plants to follow the first one. Hence, 20 to 25 years can elapse
between the time development starts on a particular technology and
the time multiple plants begin to come onstream and supply signif-
icant volumes~ef synthetic o0il or gaes.

What can be done to speed up these individual steps is to

overlap the steps more or simply bypass the pioneer plant step {
completely. However, anytime a step is by-passed; the '
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technological and business risks increase. Thus far, most if not

Lall developers of syn fuels technologies have been unwilling to do
his., Once a technology has been shown to work in the lab, all

the rest of the steps up to multiple commercial plants involve

TTTTTUEEYing to reaucé'f‘gk*by“iﬁcreasxng—kncwieﬂQE'and—reduc:gg"unterta“ T e e e

ainty to the point where a commercial plant can be designed at
some acceptahle level of risk. In a like manner, the role of the
pioneer plant is to reduce the business uncertainty to the point
where investment in multiple plants represents an acceptable risk.
The following example of the role of a pioneer plant serves to
illustrate what reducing risk means.

The pioneer plant establishes the cost and value of the products
in the marketplace. It confirms sclutions to community and social
problems caused by the new technology. It charts a path through
regulatory and environmental requirements, and it sets the basis
for the growth of a supporting infrastructure and logistics system
for feed and products. Clearly, bypassing the piconeer stage and
proceeding directly with multiple commercial plants represents an
increase in risk.

This slide shows where direct and indirect coal liquefaction
technologies stand today. Direct coal liquefaction is in the large
pilot stage. For example, as you heard today, the EDS coal
liquefaction pilot plant is about halfway through its planned program
and the Ruhrkchle Bottrop plant has just begun start-up. The H-Ceal
process is also in the large pilot plant stage. On the other hand
commercial methanol synthesis plants based mainly on natural gas feed
are in operation worldwide, and Fischer~Tropsch plants are in
operation in South Africa. Therefore, indirect liguefaction tech-
nology based on gasification of low ranked coals appears ready for
the design of multiple commercial plants.

In today's session we heard about another important milestone
for coal liguids development: definition of suitable product
gqualities. It is apparent that different techneologies make different
products and these products can have different values. Even the
value of a given product can depend on which kind of market it moves
intc, Thus one process may lock meore attractive than an alternative
in one situation and yet be less attractive in another situation.

This slide shows a matrix cf the direct and indirect coal
ligquids against the major conventional liguid fuel product
categories--gasoline, jet fuel, .diesel, home heatlng 0il, turbine
fuel and boiler or utility fuel.

. Direct ccal liguids, as you heard today, yield a fraction
which makes an excellent blending stock for high octame gasoline.

-162-



In addition, heating cil and a stationary turbine fuel can also be

produced but direct coal liquids are too aromatic for use in jet ("

fuel or automobile diesel fuel without substantial upgrading. -
Some of the direct processes produce heavy fuel oil alsoc.

Methanol, on the other hand, can be used to supplement gaseline
supplies in two different ways: Methanol can be blended inte
gasoline as an extender, as you heard teday. In addition, 1003%
methanol can be used as an engine fuel, In fact, methanol fuel
can be used very efficiently in modified internal combustion
engines with compression ratios in the vicinity of 14 to 1. Its
optimum use would, however, require 2 new, dry distribution system,
either on a broad scale or for dedicated fleets and a vehicle
designed to take optimum advantagqe of its special properties.
Methanol would also be an excellent fuel for stationary turbines
used in peaking service in electric generating plants. The
smaller number of customers could minimize problems of incompati-
bility with the present distribution system.

Methancl converted to gasoline serves the transportation
market. It is not useful in other products, except perhaps as
beoiler fuel, Of course, any of the fuels I've mentioned could be
burned under a boiler, but that does not seem like a very good way
to use valuable fuels when coal could be burned directly in many
cases with appropriate environmental controls,

Fischer-Tropsch liquids are suited for making jet fuel, diesel
fuel, heating cil and fuel for stationary turbines. The gascline
boiling range material has a very low octane number and reguires
expensive upgrading to make gasoline. Sasol in South Africa makes
gasoline this way but it really is not the best route to gasoline.
The material boiling in the gasoline range is, however, an ex-
cellent feedstock for olefin manufacture for petrochemicals and may
have greater value in that use,

Thus, you can see that some coal liquids are better suited for
certain products than for others. No one coal liguids process by
itself is capable of economically producing a full slate of

products.

This brings us to the final milestone necessary for commercial-
ization of coal liguids. Namely, they must be economically
competitive vs. other alternatives. Our work in evaluating alter-
native options for producing Synthetic liquids has shown that it is
essential for the options to be compared using consistent bases
which consider the real options available to the owner. In this
context not only direct coal ligquids but other sunthetics {e.g.
shale) and conventional petroleum most be considered as options.
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Scme examples of common bases are: o

economic factors e.g. inflation rate, tax treatment
which have a direct impact on the absolute and I

relatIVE‘costs—ﬁf"thﬁ'pfbdﬁttST““*‘ : T T T T T

product demands/value/quality which depend heavily . 5
on assumptions about future end use developments : i
and use patterns; i

¢o product values which are important where a large
fraction of the Btu's may be produced as gas or
other products, which are not prime liguid fuels;

design criteria e.g. allowances for state of devel-
opment, sparing philosophy:;

regource availability/location which may impact on
the process selected as well as the costs of con-
struction and coperation;

Timing, which may foreclose some options because
the technolegy is not available; _ —

Infrastructure requirements such as housing for i
workers,

In our studies of alternatives typical variations in the
above bases from one study to another generally far out-weigh the
impact of alternative processing technologies on the economics of
various alternatives, Thus, it appears that many different
technologies and product slates have a potential role in future
commercial projects.

Returning to the topic of today's session, "Cocal Liquids
Milestones Toward Commercialization", my conclusions are:

Direct coal liquids process developments are approaching a
critical milestone, namely successful completion of the large
pilot plant programs. When those programs are completed the next
logical milestone is design and construction of a pioneer plant.

Indirect liquefaction processes to produce methanol and
Fischer-Tropsch liquids have passed the pioneer plant milestone
and further development appears to depend primarily on marketplace
factorg.
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Finally, within the range of coal types available and product
demand forecasts, there appears to ba no single process or product

. which clearly dominates all other processes or products. There- (
fore, it is desirable to continue to pursue a broad range of process
e AR Produet—options s - e e T T

-l65-



- SHVIA S2 - 02 Los

B SHYIA 9L Tl

21VHIJO )
LONYLISNOD 3 NOIS3G [

SLNVYId IVIOHINWOD 31d1L1NW

7
Aanis T2
A1vd3ado £ )

LONYISNOD 2 NoIsaa s — LNVId H33NOId
Aanis L
ANYId LOId —
INIWHO3ATQ| ) . )| agd
AHO1YHOFdX3 3 9
|
SSA00Hd

 AHLONIT V ST ADOTONHOI2L ST15N NAS
V 40 NOILVZITVIDUIAWWOD ¥ LNINJOIAZQ




SAINDIT HOSAOWL H3HISIH Tvon
 IONVHLIW -
0L NSYD V0D = |
ALYHILO T nj\ ‘_.. wpzq._.h
1INYLISNOD ¥ NDIS3A [ ) 1 _
| xanis —— | | VIOHIWWOD 31dILINW
x dlvdado I i
| LONYLSNOD 2 NDISAA( ] ! LNV1d 433NOld
AQNLS ﬂiu,
LNV L0T1d s
INIWNdOoIaA3aC |  axd
~ AHOLVHOdX3 § 3
| $SS3004Hd
~ AHLONIT V S| ADOTONHOIL S730Nd NAS
WV 40 NOILLVZITVIDOHIANWNOD 2 LNINJOT3IAZA
@ ®

~-167~-



134
31108

1304
INIgHAL
AUYNOILYLS

110
SNILYIH

134
138310

1304
£y

IN1108Y)

S73aNd AiNOIT JI1L3HLNAS
404 835N TVILN210d

HISd0H1
-4IHISHH

INN0SYD
0l
10KVHLIN

1ONVHLIW

SeIabi
W03l
133840

1 N



SAINIWIHINO3H FHNLONYHLSYHINI o
...wZ_S:._. .

NOILVOOT/ALINTAVTIIVAY 3DHNOSEH e
VIHILIHD NDIS3a e

ANTVYA 100A0Hd 0D e
ALITYAD/ANTIVA/SGNYWAA 1ONAQUd »

SH0LOVd DINONODA e

S3Svg NOWWOD S3HIND3AY

SIAILYNYHIALTVY S73aNd AINDI1 DILLIHLNAS
40 NOSIHYdWOD

-1l&9-



NOLLOVYAZ2NDIT Iv0D LOIHIANI

NV 103410 HL0d DNIANIONI
SNOILdO 4O 3ONYYH avoug 304
SAILINNLHOAHO S3AINOHd SANVYINIQ
13NA0Hd/adAL ID2HNOS3Y 40 IONVY

LNV1d HdINOId S1 NOILOVIINDIT
103410 HOd d31S HOPVIA LX3AN

SNOISNTONOD

-170-



