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ABSTRACY

Aporeciaoble empirical evidence has been
gublished which indicates 3 strong corvce-
tation tetween a society’s economic wealth
(its GIP) and its energy consumption. With
a growing population and increasing indi-
viduals® azgirations, California's eanergy
denand< will ai150 1.,e in the future.

Recause of Jecreasing availadility of
netraleyw fuels and natural gas, it is
imperative thyt alternative mean: be de-
veloped for meeting these demands. Ia this
paper e exinine the gptions svailable for
impacting enerjy derived from coal.

These invlude: (1} clectric power gen-
erated ‘rou coal. {2) coal gasificatiun
near the msine site for conversion tu sub-
stitute natural gas or liquid products such
as zelhanol or hydrocarbons, {3) converting
the coal directly to liquid hvdrocarbons
similar to 8 synthetic crude oil.

Cosment is made on the long lead times
required between conception and completion
of facilitias of this tyne. Because of
political and econonic innedinents, ~xceis-
ive delays have rzsulted i. cancellation
of prajects such as Kaiparowits and UESCO.

The need for statesmen and citizens with
visiun and couraqge to act is emphasized.

importation of Coal-Generated Energy;
An Cxamination of Options
I. IRTRODUCTION

The title of this session, referring to
opportunities of coel for Calitornia, is
one of the wost encouraging signs ['ve seen
to signify that more than just a few of us
recoqnize two key facts:

{1) At some point in cthe future. we in
California. ateng with all other
Armericans, will not be able to qet
as much petvoleun products or nat-
ural cas as we'd like to get for
the kind o »nrice we'd be able or
willing to pay.

(AN

America‘'s vast reserves of -»val
offer the hope of supplementing
our energy needs at prices we can
afford.

(

['ve been asked this morning to examine
Just the options of importing coal-generated
enerqgy into California. The other two
speakers of this session have addressed the
problems associgted vith bringing in “he
coal itself for us: here. Among us, we
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raise the Lind of questions and issues
which most people feel are importaat.

3ince we've implicitly accepted the
idea that an energy cruach is locaming,
there doesn’t seem to me to be a need for
documenting the why's ard wherefore's of
it. It does seem appropriate, however, to
~omment on the impact on our economic or
material well-being that we should expect
if our energy supplies dc become inadequate.

Appreciable empirical evidence has been
published which indicates a strong corre-
lation between a society's energy consumo-
tion and its economic productivity, mea-
sured as GNP per capita. Among the lead-
ing industrial nations of the world, tae
U.S. compares favorably as am efficienu
user of energy as measured by SGNP/Uniy cof
enerqgy consumed. Some countries with out-
standing energy consuaption records usually
have small populations and produce fine
products; for example, Switzerland
derives appreciable income from low energy
content exports of fine clockworks.

The-z are fewer tham 30 countries in the
world with populations larger than Cali-
fornia‘s 22 million; there are only 51
countries in the world with areas larger
than her 160,00 square miles. if we were
a separate country, our SRP of some 3150
billion would be about the 7th or 3th
largest in the world. This tells me that
our state is big enough that the genc¢r-al
data will apply to us. 350 | conclude that
our economic well-being beirs a sirong re-
lationship with our energy consumption.
Vhis has certainly veen true in the past;
our per-capita incomas have increased more
or less in tandem with our per-capita usage
of energy. Row, our popuvlation is growing,
and so are Individuals' aspirations.

Conservation, undoubtedly has an off -t
on this relationship and as the cost of
enerqgy increases, economic factors wiil tend
to decrease energy consumed per >GilP. How-
ever, unless some hcretofore unknown process
can be made to act to further decouple
material progress from increased energy
usage, California's energy demands Surely
will rise.

I appreciate the opportunity to take a
role in reviewing for those who lead our
state some of the alternative means for
meeting these demands. | ho-e that our
policy makers are already awcre of the pro-
bable consequences of failing to provide the
amounts and kinds of energy the people will
want, including the problem of vwho gets how
much and why. So let's look at some of the
ways in which we can import the energy de-
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rived from coal procersed beyond our state
boundaries.
I1. ELECTRIC POWER

In recent years, California’s consump-
tion of electricity has grown more rapidly
than its use of any other form of energy.
Unless sufficient nuclear capacity is
built, coal sust provide 2t least part of
the growth that we aust expect if this
trend continues. Thus, electrical energy
is 3 very attractive option for importa-
tion. Al} such systems, however, would
require long distance, highk voltage trams-
mission, with attendant line losses that
are proportional to the distance. At
present, these losses linmit the distance
¢~ economical transmission to approxi-
mately one thousand miles. Other para-
meters for any electric import system
include water sur ly, coal transport costs,
ash disposal - ,, and enrironmental

impact.

Let’s not kid ourselves; we can't make
an omei=t without breaking some eggs. Any
energy systeam that is to make a seaningful
contribution to the needs of 22 million
people will haze some environmeantal impact.
1 see an analogy between saying, "I hate
to see any eanvironnental ispact.” and say-
ing, "1 hate the thought of growiang old.*
You've got to coasider the alternative!

Conventiona) Power Plant

As som2 of the following papers will
elaborate, there are several options for
making electricity from coal. First, be-
cause it is current technology, I think
of conventional power plants. Under pre-
sent laws, such plants probably would be
required to employ stack gas scrubbers,
which are somewhat controversial in regard
to performance and which definitely add to
the cost of the power. The 3000 megawatt
system that was proposed for the Kaiparo-
wits installation was an example of this
technalogy. Most of you here today are
surely familiar with the objections raised
against that project, whether or aot you
happen to agree with the arguments. The
major point was that the level of parti-
culates produced would reduce iong-range
visibility and thus diminish the scenic
value of the area.

Gasification - Power

Arnother apprcach would be to convert
the coal to a clean fuel gas which could
then be burned in the power plant. This
would certainly ease the particulate pro-
blem, but it would be more costly. This
would also be considered current techno-
logy. By adding advanced powe. cycle con-
cepts that are now under develupment, in-
creased efficiencies could help offset
these costs. There will be further dis-
cussion on this later, but it does appear
that this procedure is one of the brighter
stars on our enerqy horizon. My own
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company, Fluor, is involved in test pro-
grams with Commonwealth Edison of Ch:cago
and others. and Southera Califorania cdison
with Texaco zre studying such a fa.ility
for Southern California.

In-Situ

In addition to converting coa! to fuel
gas with conventional gasificatiors reactors,
it is possible to gasify coal in-situ
without ever actually mining it. There is
appreciable work being done now, mostly
uander DOL auspices., to develop this ledh-
nology. The Russians have carried on ~uch
work on a semi-cosmercial scale tor severat
decades, and one U.S. ulility is procecding
with a program which considers the use¢ of
Soviet technoiogy.

Just as with cenventional gasifiers,
such gas is readily cleaned of both sulfur
and particulates. But it brings sose new
problems, too. Subsidence of the surface
could occur, gas leakage at the surface is
possible, and impact on underground water
supplies is conceivable.

Fluidized Bed Coabustion

Fluidized bed combustion is yet another
way to use coal to make the steam needed
for a power plant in a manmner that promises
to reduce sulfur emissions to acceptable
levels under present laws.

MOH - Fuel Cells

Other codes of electrical generalion,
which are still in the developmental realm,
are magnetohydrodynamics - NHD and fuel
cell technology. B8oth have promise but our
assessment is that these are still insuf-
ficiently developed to warrant serious con-
sideration when we're examining options for
the relatively near future. [ mertion it
only because our DOE is providing substan-
tial support in these areas.

ITE. GAS'7 CATION

I noted earlier that coal could be con-
verted to a low or medium Btu fuei 9as that
couvld then be buraned tc produce electric
power for import into our state. But a
gaseous product itself could be an attrac-
tive import. There is proven technology
for the conversion of coal to gas on a vast
scale. Fluor is currently constructing
such a plant that will proce:s 40,000 tons
of coadl per day. This is for a client who
has been operating & similar plant for
about one-third that size Jor almost 25
years. It is most attractive to operate
such plants near mi:~ sites, thus avoidi- ,
the transport of useiress ash or moisturv.
A. SKG
California already imports appreciable
natural gas, and coal can be processed to
produce a substitute natural gas (SNG) that
is indistinguishable from the natural
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apacity in exist-
transport large quanti-
To convert the product
fuel gas from such plants as 1 just zen-
tioned to SNG is a relatively simple step.
Several such plants were once scheduled

to be built to supply such gas for Cali-
fornia. One of them, WESC ., was a Fluor
project. VYarious factors have combined to
delay these - perhaps indefinitely. |
presuwme that some of the reasons for the
failure to move forward with these facili-
ties is on the agenda of later speakers,
but | wish to emphasize that the techro-
logy here is proven. The deterreants have
politico-economic foundations.

product. ‘There is
ing pipelines that
ties of such gas.

B. Mediun Btu Gas

If the gas from gasifiers is not pro-
cessed to produce SNG, it will be of lower
heating value. Such a gas cannot be aixed
in pipelines with natural gas, but sep-
arste piping systems could be built to
atilize it as an induystrial or power plamt
fuel. The lower heating values, however,
limit the distance over which the gas
could be economically transported, to a
few hundred miles. This may elininate the
importation to the California coast of coal
energy in this form, but our border areas
could conceivably be served by gasifica-
tion plants located in adjacent states.

C. Synthesis of Liquids

The main constituents of such a nedium-
Etu 7335 as ["ve just beca taliing about
are carbon monoxide and hydrogen. dix-
tures containing these two gases are often
called synthesis gas {or syngas) because
a wide variety of other chemicals and
hydocarbans can be synthesized from them
by using suitabie catalysts and process
technigques.  The one such material of
greatest interest on our eneryy scene is
methanol.

Methanol, 1ormerly known as wood alco-
hol, has long been a material of commerce,
and its value as a clean fuel, both for
transport nurposes and for power genera-
tion, is well known. Alwmost all wmethanol
todoy is made from syngas derived from
natural q3as or other hydrocarbons. Thus,
the only different technology involved in
producing methanol from coal resides in
producing the syngas. Although, as | have
already noted, we know how to do this on
commercial scales, the economics just
aren't favorable compared to starting with
hydrocarbons. A recent study for an ultra-
larye scale plant suqgqests that attrac-
tive costs are attainable, but those
results are still not accepted by many of
us in the technical community.

As the costs of hydrocarbons rise, how-
ever, methanol from coal will become m- -e
attractive, It is easily transported, and
it thus i+ another potential method for
imporling coal-derived energy.
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IV, HYDROLIQUEFACTION
Liquefaction of the coal by adding hy-
drogen is yet another option for importing
coal’s energy while leaving most of its
problems elsewhere. (Again, let's not
try to kid anybody. That is the main
thrust of such options as [’'ve been dis-
cussing.) Our conference program shows
that Session IX on Thursday is devoted to
this subject. Here, I shall only poial
out that, by appropriate processing, coal
can be reacted chemically with hydrogen to
produce hydrocarbons which are quite simi-
lar to those that are derived from petro-
leum. The ash and sulfur from the coal are
removed at the processing plants, and the
liquid produacts can be transported as in
curreat practice. ODependiag upon the per-
ceived needs of the market place, the coal
could be upgraded to boiler fuel, petro-
leum-like feedstock, fuel o0il, or dis-
stillates. including gasoline.

The technology for hydroliquefaction of
coal is still under development in the
U.S.: however, seami-commercial units are
under construction and commercial sized
demonstration modules are being proposed
for construction today. While it's true
that the Germans in Horld War Il produced
liquids in this fashion, it wasn't eco-
nomics that provided the impetes.

V. SYSTEAS OVERVIEM

I've mentioned several technically
feasible ways by which we caan import into
California energy which was derived from
coal. [t seems to be that, ia the broadest
sense, we must be concerned not just with
California's enerqgy problem but with a
system that includes the overall political
and socio-economic we!fare of a major
portion of the western United States.

Jest because the governing leaders of our
previous generations saw fit to draw cer-
tain political sub-divisions doesn't mean
that people who live on one side of the
boundary lines are any differeant from those
on the other. So the "solution set™ to our
energy --oblen muyst include not only satis-
factory economic and environmental results
for Californians, but also for the resi-
dents of our neighboring states and, per-
haps, of some even more distant states who
might ,upply us with coal or water.

I described at the outset of this talk
some of "e evidence that our economic
well-being depends upon enerny. Ue wmust
recognize that the penalties for failing to
develop energy supplies adequately appear
to be potentially Yarmful to our economy
and our society. Our state, and indeed our
country, sorely need statesmen and citizens
with vision and with the courage to act to
meet the needs of the future.

T would lesve this audience with one
closing thought. -- Technology is avail-
able; either proven or under advanced



development, to provide us with the Linds
of energy from coal that we reguire. The
deterreats to developing this source of

enerqy are political in the case of elec-

tric power and sconomic and political for
the other forms.
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