
C~?TER II PROJECTED LONg-RANGE ENERGY OUTLOOK (1975-2000) 

A. INTRODUCTION 

This chapter provides a set=ing for an evaluation of the Synthetic 

Fuels Cou~nercializa~ion Program.. by: 

• Presenting a picture of the ~oss~ble energy future of the 
United States. 

• Providing an understanding of the major factors that 
influence this future. 

Although it is impossible to predict with certainty the future prices 

and consumption of types of energy, it is possible te understand the 

behavior of the energy system by: 

• Developing a "nominal case" forecast of future prices and 
volumes, using the best assumptions available about the 
magnitude and rela:ionship of factors that will affect 
energy use; and 

• Evaluating the sensitivity of the nominal case forecast 
to variations of these assumptions. 

Such a nominal case forecast, along with the assumptions used and the 

sens£~ivity analysis results, is presentel below. First, however, i= is 

useful ~o provide some perspective on the energy "crisis" and the role of 

the Synuhetic Fuels Commercialization Program. 

B. PERSPECTIVE 

It is important to recognize that the United States is not now, nor 

is it likely to be in the near- to mid-term, experiencing massive fuel 

shortages. What is being experienced are short-term, fuel-specific adjust- 

ments in the energy supply/demand balance. Domes=ic oil and natural gas 

supplies are no longer adequate to meet demand at current prices. There- 

fore, subsuantial quantities of crude oil and petroleum products are being 

imported, leaving the United States vulnerable to embargoes. 



In the longer-term (1985-2000), even with strong economic incentives, 

domestic oil and gas supplies will likely be inadequate to meet demand except 

at extremely high prices, which may have a significant impact on our economy. 

But the United States does have massive eserves of energy resources -- in the 

form of oil shale and coal. The problem is that these sources are not cur- 

rently compatible with all end-uses. For instance, coal cannot be used dir- 

ectly to power automobiles, and the production of shale synthetic crude at a 

price competitive with world oil has not yet been sho%m to be feasible. The 

long-~ermsupply/demand balance will require a combination of: 

• Continued reliance on oil imports. 

• A change in the energy system that allows oil and gas to 
be replaced by coal, oil shale, and nuclear fuel. 

The mechanism for this change will be primarily economic. As domestic 

oil and gas resources are depleted, prices will rise, thus reducing demand 

and providing incentives for investment in new production and conversion 

facilities. Notable among the lat~er are plants for producing synthetic 

crude from oil shale and high Btu gas from coal. However, because of the 

magnitude of the investmen~ required, this change can be e:~ected to be 

relatively slow, leaving the country dependent on imports for some time to 

come. 

Recognizing 9he desirability of achieving a high level of energy 

self-sufficiency for other than purely economic reasons, the United States 

government has a number of means for reducing dependence on imports. One 

of the~e is to provide special incentives to accelerate the introduction 

of synthetic fuels capacity, which is the essence of the Synthetic Fuels 

Commercialization Program. 
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C. NOMINAL CASE 

i. Nominal Case Assumptions 

The projections in this section were derived from the Stanford 

Research Institute Energy Model. I This model was selected for the 

following reasons: 

• It computes a supply-demand balance through the year 2025. 

• It is a disaggregated model incorporating all the major 
fuel types and specific regional demands. 

• It incorporates dynamic effects such as delays in bringing 
new capacity on line or in changing demand patterns. 

• The domestic resource base is treated in an economically 
realistic manner in that extraction cosEs increase as the 
resource base is depleted. 

• Prices are based on interfuel competition. 

The role of the SRI Energy Model in this analysis was: 

• To provide a long-term supply-demand balance as a back- 
ground against which to evaluate the future competiti~'e 
position of synthetic fuels. 

• To provide a framework that deals with demand, resource 
economics, and process economics in an internally 
consistent manner. 

To identify those variables that have a major effect on 
future synthetic fuels production and those that have a 
minor effect. 

To illustrate how synthetic fuel requirements may shift 
in time under different assumptions. 

I This model will be referred to as the SRI Energy Model. In other 
literature, it is often called the SRI-Gulf Energy Model. It was 
constructed by SRI and Gulf Oil to analyze a synthetic fuels decision 
for Gulf Oil. The original data base and model have been reviewed and 
substantially modified by both government and private individuals. 

The data base does not represent the official opinion of SRI. 



• To describe the interactions among different fuel types as 
reflected in the economic decisions made by energy producers 
and energy consumers. 

• To develop insight into the energy market in order to 
facilitate the decision analysis. 

• To derive quantitative inputs for the cost benefit analysis. 

It is important, however, to tu~derstand the focus and purpose of the 

model. The model is not designed to provide the resolution necessary to 

draw specific conclusions about the various Synthetic Fuels Commercializa- 

tion Program options nor is it designed Co make detailed economic compari- 

sons in the first several years of its time horizon. The cost benefit 

analysis discussed later in =his report is specifically designed to compare 

program options at the level of detail necessary to analyze =he Synthetic 

Fuels Commercialization Program. The reader is cautioned not to make 

detailed jud=~ments concerning the plant mix, specific incentive packages 

based on the program size, or viability of the syn=heEic fuels program based 

solely on the model outputs; such considerations can only be evaluated within 

the context of a decision focused analysis. What the model should not be 

used for are the following: 

• To judge the relative attractiveness of synthetics, imports, 
or dompstic production from the government's or the nation's 
point of view (=he model does not attempt to quantify national 
values). 

• To judge the relative attractiveness of a particular incentive 
package based on a high or low projection for a particular 
technology; such issues have been addressed in detail in 
Volume III of this report. 

A more explicit description of the SRI EnergyModel is provided in Appendix A. 

Underlying the nominal case projection are the following important 

assumptions about the Energy Model's structure: 

• Gas and oil prices are not regulated. 

• All prices are marginal, not average (including electricity). 



• Technologies are selected on the basis of the prices of their 
products 

• Internalized e~vironmenual costs are included. 

• Residual environmental costs are not included. 

• No quotas or rationing of imports are used. 

• Impor~ pri~e~ ~re exogenously specified. 

• Demand is exogenously specified. 

• Cartel remains strong and the real price escalates from the 
current level. 

• No restrictions are imposed cn direct burning of western coal. 

• There is a stable investment environment. 

• There is a stable long-range national energy policy. 

The data used in the nominal case projections can be categorized as 

demand data, resource data, and process economics data. A slightly 

modified version of the Ford Foundation demand forecasts has beem used. 

Table I shows a comparison of several different well-known demand fore- 

casts with the demand forecast used in this analysis (see Appendix H for 

more detail). The discrepancies between the different forecasts are due 

primarily to different assumptions about such variables as: 

• State of the economy 

• Population growth 

• Response to changes in price 

• Technological changes 

• National energy policy 

• Lifestyles and preferences 

It is inueresLing to note that the demand in the nominal case is 

slightly above the FEA Project Independence Report's $11/bbl demand 

case. This represents an optimistic view of the 1985 U.S. energy 



'~ABLE I. COMPARISON OF DEF,.Ahq) ESTIMATES (QUADS) 

FEA (S1 l/bbl import price) 

FEA (S7/bbl import price) 

Dupre~Waste (D-W) 

Ford Foundation 

High Case 
Low Case 

National Petroleum Council (NFC) 

1972 

72.1 

72.1 

72.1 

72,1 
72.1 

1985 

102.9 

109.1 

116.6 

116.1 
91.3 

2000 

186.7 
124.0 

High Case 
Low Case 

Present P.~alysis 

High Demand 
Nominal Case 
Low Demand 

72.1 
72.1 

72.1 
72.1 
72.1 

144.9 
124.9 

130.4 
105.7 
95.0 

224.9 
156.9 
129.5 

Annual 
Growth Rate 

(Percent) 

2.8% 

3.2 

3.7 

3.7 
1.8 

5.4 
4.2 

4.6 
2.9 
2.1 

*Not available 

*'1972 TO 1985 



position. However, it also is the most restrictive case in determining 

~he need for synthetics in that with low demand, the necessity for 

alternative sources of energy is less. 

The availability of primary resources is described in the SRI Energy 

Model in terms of a marginal cos~ (lifting cost) versus cumulative pro- 

duction curve. Through the use of such a curve, the model includes the 

effects of depletion. As a resource base is depleted, the lifting cost 

of that resource increases because the more attractive and accessible 

deposits tend to be extracted first. Consequently, the price of that 

resource will ul~imatelN rise to the point where other resources Dr 

technologies bezome competitive. 

To relate the nominal case resource curves (sho%m in Figure l) to 

published estimates of proved and potential reserves, refer to Tablu 2 

for crude oil and Table 3 for gas. From Table 2, the nominal cas~ 

resource curve for crude oil implies that the%e are 60 billion barrels 

of de~eseic crude oil that could be Drodueed at about $6/bbl or less. 

This estimate is comparable to the ne~ USGS estimates; the Project 

Independence estimate Js somewhat more optimistic even at a !ouer price. 

From Table 3, the nominal case resource curve for gas implies that 

there are 815 trillion cubic feet of gas that ~ould be produced at about 

$I.]0 per thousand cubic feet or less. This estimate is comparable 

to Project Independence but signfi~antly lower than %he new USGS estimate. 

2. Nominal Case Pro~ections 

The volumes and prices that balance supply and demand at Ehe primary 

resource level are pictured in Figures 2 and 3. Note =hat coal and nuclear 

fuel become increasingly important over time, while oil and gas remain 

roughly constant. The following statements are implied by Figures 2 and 3. 
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TABI,I'~ 3 .  U . B .  NA'IURAL CAS RI:~SOURCE ESTIHATES (TRII,I,IO~I CUBIC FEET) 

NonlillaI Cas~-' Data 

@ S .40/Mcl 
~ $1,11/Mcl 
@ S3.6O/Mcl 
@ $7.3g/Mcl 

USG5 

Low 
lllgh 

NAS.tlUoted studies 

Conlpuny D (1974) 
Hemlrick (1965) 
Tltlzobald (1972) 
Consensus 

FEA (cumulative footat3~] 

$ .50/Mcl, $8.7B/hld oil 
,~ 1.00/Mcf, $13.75/bbl oil 
$2.38/Mcf0 $13.75/bbl oil 

Hul)ber t (exlmpolationl 

Moore (exh~q~olMionl 

Linc'en (extrapohzliord 

USGS (volumetric) 

Low 
Hi!lh 

PGC (vol(mletric) 

Prohahle 
Plus possible 
Plus sl~eculative 

Cumulaliv~ 
Pro~llCllOI| 

1o Date 

488 
488 
488 
488 

489 
489 

488 
488 
488 
488 

488 
.488 
4fib 

488 

489 

489 

48g 
489 

488 
488 
4118 

12) 

|troVt~|l 
Re~er~s 

236 99 
236 579 
236 I,U~I 
236 1,145 

236 324 
236 663 

236 446 
236 1,155 
230 1,989 
236 530 

23G 105 
236 435 
236 466 

236 490 

236 845 

236 1.037 

238 1,13B 
236 2.261 

236 253 
230 642 
236 1.144 

(31 

ltc, mMnm U 

(4) 
Ui|ll l l~lh: 

RUCOYUlr ~thIc, 

( I)  ¢" (2] 4 (3) 

823 
1,303 
1,7G1 
1,859 

1,048 
1,387 

1,170 
1,87g 
2,713 
1,260 

829 
1,159 
1,100 

1=214 

1,569 

1,761 

1.86;' 
2,985 

977 
1,366 
1,868 

(5) 
Cumulatzvc 

Futurc 
PiOdUCIIO)] 

12}, [3) 

335 
815 

1,273 
1,391 

560 
899 

682 
1,391 
2,225 

772 

341 
671 
7O2 

726 

1,0B I 

1.273 

1.374 
2,497 

48g 
878 

1.379 
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• Primary energy grows from 72.1 quads in 1972 to 156.9 quads 
in 2000; this is roughly a 2.7 percent annual growth rate. 

• Eastern coal production in 1995 is 15.9 quads or 660 million 
tons per year (roughly today's total coal production). 

• Western coal production in 1995 is 19.8 quads or 1.2 billion 
tons per year. 

• Nuclear power generation is 6.5 quads of electricity in 
1995; at 70 percent loading, this requires about 310 plants 
of 1,000 MWe capacity. 

• Prices of coal, shale, and nuclear are relatively constant; 
prices of gas and oil rise substantially. 

In the primary resource projection shown in Figure l, solar energy is 

not shown 5ut is included in determining the overall energy balance. Simi- 

larly, spenific non-energsJ products such as lube oils or coking coal are im- 

plicity accounted for 5y she model but not explicitly shown in che figures. 

Synthetic fuels will compete with natural gas, crude oil, and 

refinery products. Although they indirectly affect demand for all fuel 

zypes through in=erfuel substitution, synthetic fuels can be caEegorized 

as either liquid or gaseous fuels, and their most important effect is to 

become direct substitutes for conventional liquid or gaseous fuels. To 

illustrate the effect of the substitution of synthetics for liquid and 

gaseous fuels, Figure 4 shows the aggregate liquid and gaseous fuels market 

for the nominal case. There is a decline in produc=ion of domestic fuels 

due to rising prices (depletion) and the corresponding increase in the 

production ef synthetic fuels as they become pzice competitive. 

~igure 5 shows th~ average prices a= the wellhead or mine-mouth of 

domestic, imported, and syn=hetic oil and gas ~hat correspond to the 

production levels in Figure 4. For example, the price of domestic oil 

is an average of oil prices from both the North Slope and the lower 48 

states. The curve~ in ?iBures 4 and 5 represent the market clearing 

volumes and prices in the Kotal liquid and gaseous fuels market. As such, 

they reflect the effec~s of competition among all f1,nls, not just between 

oil and gas. 

i4 
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The cumulative production levels for domestic oil and gas computed 

in the nominal case are illustrated in Figures 6 and 7. The production 

levels indicated in Figures 6 and 7 represent the total estimated production 

from mid-1975 through 2000. Note that for the year 2000, the cumulative 

production of oil and gas is 106 billion Barrels and 205 tcf respectively. 

These numbers zranslate into 613 quads of crude oil and 614 quads 

of natural gas. Compared to the numbers in Tables 2 and 3, they are 

well below most of the estimates of potential reserves (some of which 

are depicted in Figures 6 and 7). 

To focus on the individual synthetic fuels processes, Figuce 8 

presents the equilibrium volumes for synthetic fuels. The following 

statements are implied by Figure 8: 

• The most important synthetic fuels in the 1975-2000 period 
are high BEu gas from coal and synthetic crude from shale. 

• Synthetic high Btu gas production is projected to be: 

- 0.0! quads in 1985 

- 3.1 quads in 1995, which will require 39 plants of 
250 MMcf/day capacity and 90 percent stream factor 
(250 MMcf/day is equivalent to 41,600 bbl/day crude 
oil equivalent). 

• Shale synthetic crude production is projected to be: 

- 0.34 quads in 1985 

- 2.5 quads in 1995, which will require 26 plants of 
50,000 bbl/day capacity and 90 percent stream factor. 

• Hydrogen, low Btu gas, coal liquids, and solvent-refined 
coal are relatively less attractive. 

• Total synthetics production (as distinguished from capacity) 
is estimated to be 850,000 bbl/day in 1985 and 5.1 million 
bbl/day in 1995. 
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D. SENSITIVlTY ANALYSIS 

i. Introduction 

The key consideration that determines when synthetic fuels will be 

economi~ is the price of synthetics relative to the prices of domestic 

production and imports. The point at which synthetic fuels become 

attractive is the point where the downward sloping synthetics price curve 

of Figure 5 crosses the upward sloping domestic produ~tion'prlce curve. 

The purpose of the sensitivity analysis was to test how uncertainty in 

key variables might shift the equilibriumpoint. Shortages of domestic 

sources~ high import prices, or low synthetic costs might shift the 

crossing point to the left (earlier in time). The opposite effects 

would shift the crossing point =o ~he right (later in time). The fol- 

lowing factors were e.xamined to determi=e the impact of changes in 

=hair values on =he need for synthetic fuels: 
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• Price of imports 

• Availability of domestic oil and gas 

s Cost of synthetic fuels 

• Demand for energy in the United States 

• Availability of nuclear energy 

The above five considerations were varied over a broad range of values. 

In all cases, the ultimate need for synthetic fuels appears clear, the 

question becomes one of timing. 

The timing question can be expressed as estimating when the prices 

of domestic oil, domestic gas, and imports will rise to the point where 

s}~thetic fuels are competitive. The question with zegard to the Syn- 

thetic Fuels Commercialization Program is whether synthetic fuels 

development ~an be accelerated so that they are price competitive 

earlier than would be expected. 

2. Import Prices 

The future of synthetic fuels is determined by their cost relative 

to the cost of competing fuels. Probably the most important competing 

fuel in the near-term is imported crude oil. Since the price of imported 

crude is set by a combination of cartel behavior, world energy demand, 

and ~o a lesser extent U.S. energy demand, the price of imports is ,,-cer- 

tain. To test the effect of import prices, a low import price and a high 

import price scenario were examined. The high, nominal, and low import 

price cases are pictured in Figure 9. In Figures I0 and ii synthetic 

fuels production and imports are shown for the low, nominal, and high 

cases. Given 1975 prices for synthetic fuel~ (Ist generation technology), 

the obvious result occurs where the production of synthetic fuels is 

strongly affected by high import prices. Note also, however, that 

~synthetic fuel production is not entirely eliminated even in the low 

import price case of Figure i0. Although not explicitly shown, there 

is still a need for synthetic gases because imported LNG is more ex- 

pensive ~han synchetic gas and domestic gas prices are being driven up 

by depletion. The effect of low import prices essentially delays 

19 
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the need for synthetic fuels until world oil prices are driven up by 

depletion. The sensitivity runs underlying Figures I0 and ii also illus- 

trate =he following key points if prices are unregulated: the domestic 

crude oil price and level of production are set principally in competi- 

tion wiEh imported crude; the domestic gas price and production are set 

principally in competition with synthetic gases once they become avail- 

able. If import prices are low through 1995, import volumes will be up 

310 percent over the nominal case in 1995 while synthetic fuel production 

will be do~n.l 66 percent. If, on the other hand, imported prices are 

high, import volumes will be down 64 percent in 1995 but synthetic fuel 

production will be up 49 percent. 

The important insight from this sensitivity analysis is that the 

imported crude oil price drives the liquid fuels market and consequently 

has a major effect on the entire energy market. 
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Synthetic fuels or imports will eventually, to a degree yet to be 

determined, replace conventional domestic oil and gas production. The 

t~me and rate of this replacement depends on the amount of domestic oil 

and gas available at or below the price of synthetic fuel~ and imports. 

In order to determine how future synthetic fuels production might be 

affected by higher or lower domestic gas and oll supplies, the sensitivity 

of synthetic fuels and imports to the availability of domestic oil and 

gas was reseed. Figures 12 and 13 show the nominal case, a low resource 

availability case (20 percent less reserves than nominal) and a high 

resource availability case (50 percent more reserves) for oil and natural 

gas respectively. 

The sensitivity of synthetic fuels production and imports to high 

and low domestic oil and gas availability is shown in Figures 14 and 15. 

The quantities of both i~orts and synthetics are both quite sensitive to 

the availability of domestic oil and gas. Even though not explicitly 

shown in these two plots, the two cases illustrate that the most attrac- 

tive source of gaseous and liquid fuels is domestic production. In The 

high oil and gas availability case, synthetic fuel production is 50 per- 

cent below nominal in 1995. However, if oil and gas are £0 percent 

scarcer than the nominal case, synthetic fuels production is up 38 percent 

over nominal in 1995. 

4. Synthetic ~uels Cost 

The cost to produce synthetic fuels determines their competitive 

position relative to imports and domestic production. The Synthetic 

Fuels Commercialization Program is designed to accelerate synthetic 

fuels development (technology) and to make second generation commercial- 

size plants available sooner. However, since many synthetic technologies 

remain largely undemonstrated on a commercial scale, there is consider- 

able uncertainly about the ultimate cost of synthetic fuels. To study 

the sensitivity of synthetic fuels production to the ultimate cost~ a 

high cost synthetic fuels case (capital and non-feedstock operating costs 
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increased by 50 percent) and a low cost synthetic fuels ease (capital 

and non-feedstock operating costs are reduced 20 percent) were examined. 

Figures 16 ~nd 17 illustrate the change in synthetic fuels production 

and imports for the two different cost eases. The higher cost of syn- 

thetic fuels makes their compeLitive positicn much less favorable and 

delays production six to eight yeans. Specifically, synthetic fuels 

production is 65 percent below the nominal case in 1995 in the high syn- 

thetic fuels cost case but 40 percent above the nominal in the low syn- 

thetic fuels cost case. The implication is that most of the demand in 

the nominal case that is satisfied by synthetic fuels will be satisfied 

by imports if synthetic fuels turn out to be expensive to produce. On 

the other hand~ if synthetic fuels costs are low, imports can he signifi- 

cantly reduced. 

5. Demand 

One of the most often discussed topics regarding energy policy is 

that of demand. In order to test the effectz of successful energy con- 

servation programs or continued high use of energy, two cases of demand 

for usable energy were examined. Uhe low demand case corresponds Eo 

zero per capita growth in energy consumption; the high demand case is 

simply an extrapolation of the historical ~opulation and per capita 

energy growth. The high demand case reaches 224.9 quads by 2000 while 

the low case reaches 129.5 quads (nominal demand in 2000 ~s assumed to 

be 156.9 quads). 

The sensitivity runs for high, nominal, and low demand appear in 

Figures 18 and 19. Note that imports are down 31 percent in 1995 for 

low demand but are up 95 percent for high demand. On the other hand, 

synthetic fuel production is down 18 percent in 1995 for low demand and 

up 54 percent for high demand. The important point is that imports 

respond more than synthetic fuels to demand changes. The reason is uhat 

synthetic fuels require more planning and are more capital intensive- 

As a result, conservation has much more effect on imports than on either 

synthetic fuels or domestic oil and gas. 
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6. Synthetic Fuels Delay 

~rom the standpoint of the Synthetic Fuels Commercialization Program, 

the most important consideration is what is the value of accelerating the 

commercial development of synthetic fuels. In order to explore this, a 

five-year delay ~n synthetic fuels availability was examined. The drop 

in synthetics and increase in imports due to delaying synthetic fuels 

five years gives an indication of the potential value of having a 

Synthetic Fuels Commercialization Program. The sensitivity to a five- 

year delay in synthetic fuels production is illustrated in Figures 20 and 

21. The key effects of the delay are: 

• Synthetic fuels production is reduced 60 percent in 1985 
and 30 percent in 1995 from the nominal case. 

• Imports of crude oil are up 7 percent in 1985 and 17 per- 
cent in 1995 from the nominal case. 

From this analysis, it appears that delaying the availability of syn- 

thetic fuels five years would result in an increase in imports of approxi- 

mately 335,000 barrels per day in 1985 and 850,000 Bbls/day in 1995. There 

are other factors that may have more effect on the decision to accelerate 

the development of synthetics such as: the reduction in energy costs to con- 

sumers, the reduction of dependence on foreign supplies~ conservation, do- 

mestic oil and gas availability, and import prices. This issue will be the 

subject of a more detailed analysis to be presented later in this volume. 

E. NUCLEAR AVAILABILITY 

The availability of nuclear power has relatively little effect on 

synthetic fuels, but the effect it does have is somewhat surprising. 

A low nuclear availability and a high nuclear availability case were 

examined by assuming a nuclear moratorium in the former case and by signifi- 

cantly reducing nuclear cost in the latter. In the low nuclear availability 

case, no new nuclear plant construction is allowed; the existing plants are 

allowed to operate through their normal lives. In the high nuclear avail- 

ability case, the capital cost of the light water reactor is reduced from 

the nominal value of $550/kw to $400/kw which represents relatively inexpensive 

nuclear power. 
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The effects on synnhetics and imports of the low, nominal, and high 

nuclear availability cases are shown in Figure 22 and Figure 23. For 

both the low and high nuclear availability cases, synthetics are less 

a=tractive than in the nominal case. 

In the low nuclear availability case, all base load power will be 

generated from coal. The result will be substantially h~gner coal prices 

due to rapid expansien. At these higher coal prices, s~nl~hetics based 

on coal are less competitive; thus, the demand for synthetic fuels 

declines. This decline In synthetic fuels is made up principally by 

imports and increased domestic production. 

In the high nuclear availability case, the cost of base load power 

is significantly lower due to the lower cost of nuclear power. This 

cheaper power then captures a slightly larger share of the residential 

and industrial markets, displacing liquids and gases. As liquids and 

gases are displaced, the demand for both synthetics and imports declines. 

Thus, the nominal case creates the largest demand for synthetic fuels as 

the cost of coal is low enough so that synthetic fuels are competitive, 

but nhe cost of nuclear power is high enough so that electricity cannot 

capture a large share of the residential and industrial markets at the 

~pense of liquids and gases. 

?. OTBERENERGY SOURCES 

As demonstrated in the preceding sections, a significant amount of 

this nation's future energy requirements may come from synthe=i 9 fuels 

over the 1985-2000 E±me frame. The Task Force determined from various 

sources that there were several new poteztial contributors to energy 

supply with great promise. However, these new energy sources are not 

expected to go into extensive commercial operation during the 1980-1990 

time frame. 
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I. Solar 

Solar energy has been sho~ to have technical feasibility as a 

replacement for conventional energy sources, for both thermal and elec- 

trical applications. Only the thermal (i.e.~ non-electrical) applications 

appear likel7to have any significant commercial applications during the 

1980s. These include heating and cooling of.buildings and heating of 

water for residential purposes. The photovoltaic, thermal-electric, and 

large wind-electric systems still appear unattractive and sometime away 

on the basis of cost competitiveness. 

The Project Independence Task ~orce Report on Solar Energy estimated 

that the appropriate point for market acceptance is about $5/sq.ft. of 

solar collector area (including backup heat storage and pumping facilities). 

The ~6tual cost of solar collectors estimated by the private sector (G.E., 

TKW, Westinghouse) Was cited to be as high as $19/sq.ft. It is estimated 

that less than the equivalen of 300,000 barrels of oil of solar energy 

will be collected annually 5y 1985. 

2. Nuclear ~usion 

Nuclear fusion is expected to ba in an advanced research and 

development stage in the period 1980-1990, with no capability for sus- 

taine~__cemmercial power production. The first commercial applications 

are not expected until the late 1990s. 

3. Breeder Reactor 

The breeder reactor is expected to be in a pre-commercial demonstra- 

tion program status about 1985-1990, with perhaps a few plants (1-2) in 

the entire nation operating on an ~xperi" ~tal basis but feeding a very 

limited amount of power into the netwcrk. 
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On the other hand, the following more conventional energy sources 
will have a more important role in the 1980's. 

4. Accelerated Coal Development 

Coal will supply a growing share of fuel consumption for electricity 

generation for the foreseeable future. Coal will also be moving strongly 

into industrial process heat demand where oil and gas are now being used. 

The Project Independence Report estimated that coal production would rise 

from its early 1970s level of 550-600 million tons to over I.i billion tons 

in the base case and could go as high as 2 billion tons under accelerated 

production conditions by 1985. The technology to burn at least medium- 

sulfur coals within emission standards is commercially available at this 

time. There are three key non-structural constraints on coal production 

and consumption: 

• Environmental regulations 

• Price and availability of competing fuels 

• Electricity demand 

It is estimated that if the authorities granted to FEA under the 

Energy Supply and Environmental Coordination Act (ESECA) are fully 

carried out, oil-fired utility and industrial plant conversions to coal 

will result in an "oil-savings" of between 600,000 to 900,000 bbl/day 

by 1985. This conversion program does not include aonverting gas-fired 

boilers to coal ,:hich offers the potential for a significgnt "savlnKs" 

but which have not yet been quantified. 

33 



It should be noted that with large scale utility and industrial 

conversions, significant new coal-fired utility capacity, and a synthetic 

fuels commercialization program coal supplies, manpower, and capital 

goods supplying sectors may be extremely tight. The Federal Governmen~ 

alcng~rith the appropriate state bodies,will have to proceed carefully 

in order to avoid the situation where these constraints ma:lifest them- 

selves in the form of a classic demand-pull inflation. Appendix B 

specifies these concerns in more detail. 

5. Nuclear Fission 

While the use of nuclear energy will increase in the next 10 years, 

actual levels of consumption will be lower than originally forecast due 

to economic, technological and environmental constraints. Current 

(J~na 1975) nuclear generating capacity on line is about 37,000 }~e. 

The Project Independence Nuclear Task Force Report estimated 260,000 }Pge 

on line by 1985. Since that time (October 1974) reduced demand, increased 

costs, and technological and environmental problems have caused utilities 

to either stretch out construction or cancel entirely much of earlier 

planned nuclear capacity. 

Current unofficial estimates of nuclear electric generating capacity 

for 1985 range from s low of 160,000 MWe to a high of 245,000 ~e. Given 

the lengthening construction times, increasing capiral costs, and 

Unresolved spent fuel disposal problems, the high estimate could only be 

reached with extensive Federal Government intervention. The low estimate 

appears to be the most reasonable current estimate since only a little 

over i00,000 MWe of capacity has actually been licensed or permits 

granted for construction. With a leadtime in the neighborhood of seven 

years for commercial operation, time is becoming increasingly short. 
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