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EXECUTIVE SUMMARY

This study was undertaken to develop a siting method=-

ology and to analyze the economics of producing coal liguids
(primarily gasoline) via Fischer=-Tropsch synthesis in the

U.S. The key findings of this study are summarized below.

1. A regional siting analysis was conducted using coal
and petroleum transportation economics. The results
from this analysis indicate that:

. The major gasoline consuming areas do not match
those with the most abundant coal reserves,
except in the States of Illinois and Texas.

It is more cost effective to transport gascline
than coal. Therefore future gasoline-from=-coal
plants should be located in coal-rich regions.

. The above statement must be tempered by

~ environmental considerations. For example,
due to the high water requirements of the pro-
cess, location in largely water deficient
regions (e.g., the West) should be precedad by
careful environmental impact studies.

2. A discounted cash flow model was usaed to develop the
required selling price for *he main product--gaszoline--
at several hypothetical locations. The results from
this portion of the analysis indicate that:

. The costs of gasoline from Fischer~Tropsch,

" located in Illinois, Texas, and VWyoming and
coming onstream in 1985, are projected to b=:

Year of Plant Gate Price Fump Price

Reference | Gasoline Source ($/gal) ($/gal)

1978 Crude 0.47 0.74
Fischer~Tropsch (0.73-0.82) + 25% (1.00~1.09) + 25%

1985 Crude 0.93 1.20
Fischer-Tropsch (1.17-1.32) + 25% (1.44-1.59) + 25%

viii




. The largest component of the final cost of gasoline
is capital (56 percent) follqwed by coal (30 percent),
and operating and maintenance (14 percent).

. The largest element of the capital cost component .
is the oxygen plant (27 percent), followed by the
synthesis unit (15 percent), the purification unit
(13 percent), the power plant (10 percent), the acid
gas removal unit (7 percent), the tail gas reforming
unit (5 percent), and the gasification and sulfur .-
recovery units (3.5 percent each). '

3. Sensitivity analyses were performed to take into account
both project uncertainties and possible incentives to
stimulate plant investment. These analyses indicate that:

. Oxygen and power plants utilize mature technologies;
therefore, these components of fixed costs (37 per-
cent) should be relatively stable, and cost reduction
may only be achieved by the use of gasification -
processes minimizing oxygen and/or power reguirements.

. Other process units are less well-developed and are
subject to some uncertainty. However, each indiv-
idual unit contributes such .2 small portion of total
costs that a 67 percent cost overrun for a single
unit could be incurred without raising the cost of
Fischer-Tropsch gasoline by more than 10¢/gallon.

. The required selling price of Fischer-Tropsch gasoline
resulting from various incentives and uncertainties
is shown on the following page. The range is
$.94/gallon to $1.55/gallon (1985 $). This compares
with an EIA midcase projection for conventional
gasoline of $.93/gallon at the plant gate in 1985
using 7 percent per year inflation.

The capital intensity--low conversion efficiency of
Fischer-Tropsch synthesis makes it non-competitive with con-
ventional petroleum unless multiple financial incentives
are used. This may change, however, if crude prices escalate
to $30/barrel (1979 $) without a corresponding escalation in
coal and capital costs.

Companies interested in Fischer-Tropsch facilities would

have time in their favor: with the current high rate of
inflation, capital-intensive projects like Fischer-Tropsch

ix



facilities will benefit from early implementation, because
the cost of products from subsequent competing facilities
will contain larger capital charges.

* * R # ®

In conclusion the Fischer-Tropsch option for the U. S.
is becoming increasingly attractive and may be callszd upon
as a back-up if gasoline shortages persist, oil prices
continue to increase dramatically and alternate coal lig=-
uefaction processes fail to fully develop.




EXHIBIT ES-1
Sensitivity Analyses of
Fischer-Tropsch Gasoline Prices

Required Selling Price at
Plant Gate (1985 $/gallon)
Appalachia Gulf Rockies
Base Case 1.32 1.27 1.17
Coal Prices
.Increasing at 2%/year* 1.38 1.33 1.21
.Constant¥* 1.26 1.23 1.13
0il Prices .
.Increasing at 1%/year 1.54 1.48 1.36
.Increasing at 3%/year 1.13 1.09 1.00
Capital Costs
.25% above base case 1.55 1.50 1.39
.25% below base case 1.10 1.05 .94
20% Investment Tax Credit 1.25 1.21 1.10
Accelerated Depreciation
.15 vears 1.31 1.26 1.16
.10 years 1.27 1.22 1.12
.5 years 1.22 1.17 1.07
Waiving $.04/gallon F.E.T.
on 10% FT blends 1.28 1.23 1.13
Additional $5/bbl 1.26 1.21 1.11
entitlements
Anticipated Price at Plant
Gate for*Crude—Derived
Gasoline™* 0.93 0.93 0.93

* In real terms.

ek Using EIA midcase projections.

$1.20/gallon at the pump.

This corresponds to about
Under EIA high case projections,

the plant gate price would be $1.08/gallon, which corresponds

to $1.35/gallon at the pump.
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1. INTRODUCTION

The Department of Energy is developing several coal
liquefaction processes that could supplement domestic oil
resources and could contribute to reducing this nation's
reliance on foreign oil supplies. These projects, while
generally making substantial progress, have been subject
to schedule delays and cost escalations. Therefore,
officials of the Office of Coal Resource Management asked
Booz, Allen & Hamilton to assess the economic feasibility
of the Fischer-Tropsch process, a commercial process in
which the DOE has not had major involvement. Fischer-
Tropsch is the only coal liquefaction process that has been
proven technologically feasible at commercial-scale opera-
tions, having been used to produce gasollne and chemlcals
in a South African plant since the 1950's.

Several prior studies have shown that the adoption
of Fischer-Tropsch technology in the U.S. is not
economically justified because of low thermal efficiencies
and high capital costs. DOE officials want to know
whether the comparative economics of liquid fuels produced
by Fischer-Tropsch synthesis have changed due to process
improvements, to the aforementioned cost escalation
problems with DOE-supported technologies, .and to the
recent oil price increases. The objective of this study
is thus to assess the current process economics for a
U.S. sited coal liquefaction plant based on Fischer-Tropsch
technology.

1-1
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2. THE FISCHER~TROPSCH PROCESS

In the light of diminishing domestic natural gas and
domestic petroleum production, coal--our most abundant fossil
energy resource--has received renewed attention as a feed-
stock for a variety of processes that produce petroleum-
type products. One of these is the Fischer-Tropsch indirect
liquefaction process, which has been employed in South Africa
for over 25 years. Fischer-Tropsch results in a mix of
liquid hydrocarbons from petroleum. If proven economically
feasible, this process could help alleviate our dependence
on foreign supplies.of o0il and extend the utilization of our
domestic coals into other markets. A secondary benefit from
Fischer-Tropsch is that it represents a potentially clean
way of utilizing coal, i.e., with minimal airborne emissions.

2.1 BACKGROUND

The Fischer-Tropsch process for converting synthesis
gas to petroleum-type liquids has been known for approxi-
mately half a century. ’

When adapting the Fischer-Tropsch process for U.S.
gasoline production, one must remember that this technology
was not originally developed for producing motor fuel prin-
cipally. Motor fuel can be produced via this method but
the efficiency of conversion in the Fischer-Tropsch tech-
nology was a route to synthesizing chemicals and fuel frac-
tions from solid fuels. By the partial oxidation of coal
to produce carbon monoxide and hydrogen by selective
catalysis, the coal carbon is available for re-polymerization
to higher hydrocarbons that are more easily made. As such,
hydrocarbons varying from alcohols through aldehydes, to
paraffins and olefins could be produced along with a fraction
of fuel-type paraffins.

The Fischer-Tropsch technology was developed in Germany
in the early 1900's. The Germans began the first large-scale
operation to produce motor fuels for World War II because of
their decreasing conventional crude oil supplies. Rumors
persist throughout.the scientific community that German motor
fuels were of a lower guality than fuels produced from con-
ventional crude. Technological improvements since World
War II, however, have reduced this operating disadvantage.

2=-1




South Africa used the Fischer-Tropsch process to
supplement gasoline supply and to reduce dependence on im-
ported crude oil in the 1950's when the world political
climate jeopardized its supply. The initial SASOL opera-
tion had substantial chemical by-product production and
the successful marketing of these high-quality chemicals
helped offset the economic penalty associated with gasoline
production by the Fischer-Tropsch method. As research and
development was conducted simultaneously with the commercial
operation, SASOL developed its own catalysts which had
higher efficiency of conversion than commercial catalysts
purchased initially. Through research and development,
SASOL has modified the catalyst quality and the operating
conditions to selectively produce any desired hydrocarbon
fraction to its maximum. This coupled with the years of
operating experience of the first Lurgi gasifier and subse-
quent synthesis operation has increased SASOL's knowledge
of Fischer-Tropsch technology.

SASOL I currently produces about 6,000 bbl/day of
liquid hydrocarbons, with gasoline representing some 50 per=-
cent of total energy output, the remainder being a number
of high-guality chemical components. A second plant,

SASOL II, is scheduled for start-up shortly. This plant
minimizes chemical production and incorporates a number of
process refinements. SASOL II is the basis for this study.
As a result of recent events in Iran, previously South
Africa's major oil supplier, the South African Government
approved a reported $4 billion expansion program at

SASOL II, doubling the plant's capacity to approximately
100,000 bbl/day of liquid hydrocarbons.

2.2 PROCESS DESCRIPTION

A flow sheet of the conceptual plant is shown in
Exhibit 2-1. It is apparent from even this simplified flow
diagram that a plant based on Fischer-Tropsch technology is
necessarily complex. Strict temperature and pressure con-
trol is required for certain process steps. The refinery
must handle the variety of hydrocarbons that the Synthol
reactor produces. Finally, environmental standards regquire
considerable control technology.

A brief description of each stage is given in the
following paragraphs.
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. The coal preparation unit receives run-of-the-mine
coal, then sizes, washes, dries, and delivers it
to the first-stage gasifiers, while removing ash
and other unsuitable elements.

. The gasification step is carrizd out in parallel
entrained-flow gasifiers.* These types of gasi-
fiers, currently under development, will allow a
plant to be self-supporting in steam generation
without the need for a separate coal-fired boiler.
In these units, the feed coal is combined with
steam and oxygen to produce synthesis gas (approxi-
mately 85 percent CO and H,) at 3,000F and
470 psig. The heat of combustion is removed from
the synthesis gas through a heat exchanger which
generates the steam for process heat or shift con-
version. The gas is then passed to a shift con-
verter unit, which adjusts the hydrogen-carbon
monoxide ratio to 1.45 optimum for the liquefac~
tion unit. This is accomplished by reacting ex-
cess carbon monoxide with steam to form carkbon
dioxide and hydrogen.

. The cooled and shifted synthesis gas is then
purified through a number of processes to separate
tars, sulfur, and carbon dioxide. Acid gases are
removed through a phenosolvan plant in which
water-soluble phenols and ammonia are separated.
Further processing of this effluent in a Claus
unit enables recovery of elemental sulfur.

. The liquefaction step occurs in parallel circulat-
ing catalytic fluidized bed reactors. The mix of
products is dependent on the catalyst and operating
conditions. In SASOL II, liquefaction occurs in
the presence of an iron-based catalyst (magnetite)
at approximately 300 psig and 600F. Hydrocarbons

Since the gasification stage itself represents a small proportion
of total fixed capital, the key criterion for gasifier selection
must be operational reliability. SASOL's gasifiers, Lurxgi dry ash,
have yet to be proven reliable when fed with U.S. eastern caking
coals. As one of this study's objectives is to develop a plant
siting methodology, choosing the Lurgi gasifier would unnecessarily
restrict the location analysis to western and southeastern coals.
Only rentrained-flow gasifiers can satisfy the reliability criteriocn
for a possible eastern location. Examples of such gasifiers are
the commercially proven low-pressure Kopper-Totzek, and the
promising high-pressure Texaco, already operating at the demon-
stration scale in two plants, with a third under constructicn.




2.2.1

are removed from the reactor via cyclones. The
heavy compounds are separated from the light via
condensation. The F~-T reaction is highly exo-
thermic and the heat of reaction is used to raise
process steam for the other units. Since the coal
gasification and liquefaction stages are exothermic,
there is no need for an external source of power

or heat except for unit start-up.

. The unconverted (tail) gas.is passed to the
reforming unit, where methane is oxidized to J
synthesis gas with a steam-oxygen mixture in the |,
presence of a nickel catalyst.

. The product recovery unit separates a light oil,
a C,/C, stream, a C2 stream, and a hydrogen
stré&am. Part of thé hydrogen is recycled to the
shift converter; the remainder is used for refin-
ery operations and catalyst regeneration. The
ethylene~Cy-stream is eventually recovered. 1In
the SASOL II plant, the light olefins are poly-
merized and partially hydrogenated. Medium

weights (CS Clz) are isomerized, and heavy products
(c

13+) are cracked to maximize the gasoline fraction,
which accounts for approximately 60 percent {(by
welght) of the total output.

Products

Exhibit 2-2 presents .a list of products for a ‘conceptual

plant. Approximately 60 percent (by weight) of the output is

gasoline. Liquid products, which include alcohols and
ethylene, represent about 80 percent of the output. Other
products include tar products (phencls), ammonia, and ele-
mental sulfur.

2.2.2 Inputs

the p

The major inputs to the process plant are:
. Coal - 30,000 tons per day

. Oxygen = 20,000 tons per day

. Water - 12,000 gallons per minute.

The characteristics of the typical coal which produces
roduct slate for the analysis are:

2-5



EXHIBIT 2-2
Product Yield of Fischer-Tropsch Facility

Tons Per Percentage
Stream Davy of Total
Liquid Products
Unleaded Gasoline 6,010 58
Diesel Fuel ' 1,055 10
Ethylene 865
Alcohols 400 4
Subtotal 8,330 80
By-Products
Tar Products 840 3
Ammonia 1§5 2
Sulfur ' 1,013 10
Subtotal 2,050 20
Total o 10,380 100
Electricity for Sale 2.97 = 106 kWhr/day

2=6



High Heating Value © 12,500 Btu/lb

Proximate Analysis Percentage ‘
Moisture 2.7 .
Ash 7.1
Volatile Matter 38.5
Fixed Carbon 51.7
Ultimate Analysis . Percentage
Carbon 70.7
Hydrogen 4.7
Nitrogen 1.1 ’
Sulfur . 3.4
Oxygen . 10.3
Moisture 2.7
Ash 7.1
Source: Ralph M. Parsons Co., Fischer-Tropsch Complex
Conceptual Design/Economic Analysis for Oil and
SNG Production, ERDA FE-1775-7, January 1977.

2.2.3 Energy Balance

Exhibit 2-3 presents an energy balance for the facility,
and these major conclusions can be drawn:

. Gasoline represents about 65 percent of the energy '
value of saleable products.

. Approximately 35 percent of the moisture/ash-free |
coal energy is converted to gasoline.

. Liquids account for 86 percent of the energy value
of products. '

. The overall plant thermal efficiency as measured
by the ratio of the equivalent energy value of
products to coal input is 55 percent. This is
lower than the value other liquefaction processes
can achieve, because:

- Fischer-Tropsch is an indirect (two-stage)
liquefaction process, whereas others are
direct (single-stage) processes. Overall
conversion ratios are smaller and interstage
cooling requirements are larger for Fischer-
Tropsch plants than for other processes.

2=7



EXHIBIT 2-3

Energy Balance of Fischer-Tropsch Facility

(at 100% Capacity)

Enecgy Content

Percentage
of

Percent.acge
of

Product/Input Qutput leating Value 1012 Bru/year Product Caal oed
Liquid prroducts
Regular Gasoline 781x10% gal/yc 125,000 Beu/gal 97.6 65.0 5.5
Diesel Fuel 130x10% pai/yr 120,000 Beu/gal 15.6 10. 4 5.7
Ethylene 317,000 t/ye 4.0%107 Beu/t 12.7 8.5 4.6
Alcohols 145,000 t/yr 2.5%107 Bru/t 3.6 2.4 1.3
Subtotal 129.5 86.3 47.1
By-products
Tar Products 307,300 t/yr 4.0X107 Bru/t 12.3 8.2 4.5
Amannia 71,700 t/yr 2. 4x107 Bru/t 1.7 1l 0.6
Sud Frer 370,000 ¢ /yr g.0510% Bea/t 3.0 z.a |
Subtotal 17.0 1.2 b2
Electricity 1,083%10%kwhr /yr 3,413 Btu/Whr 1.7 | 1.3
Total 150, 2 1O0,0 S4.6 o
Coal 10,950 ©/yr 270

12,390 Hiu/lb




- Fischer-Tropsch reactors are relatively low
in their selectivities for specific hydrocarbon
formation, as shown in Exhibit 2-4. This
necessitates a complex petroleum refinery as
an integral part of any Fischer-Tropsch plant.

2.2.4 Construction Schedule

Exhibit 2-5 details the schedule for design, construction,
and initial operation of a representative coal liguefaction
plant. It is estimated that 6 years will be required from the
time permits are obtained and detailed design is authorized:
Obtaining the necessary permits could easily add 1 to 2 years
to the overall schedule.

2-9




EXHIBIT 2-4
Selectivities of the Fischer-Tropsch
Synthol Reactor

Compoundsi

Component of Crude 0il Percent
CH4 10.0
C2H4 4,0
CZHG 6.0
Light Hydrocarbons C3H6 12.0
C3H8 2.0
C4H10, 1.0
C5+
Gasoline Fraction C5 - C12 31.0
Diesel C13 - Cls 5.0
C19 - C21 1.0
Heavy 0il & Wax C22 - C30 2.0
C31 2.0
Acids s 1.0
Nonacid Chemicals €.0
Source: Jan C. Hoogendoorn, "Conversion of Coal Into Fuels and Chemicals

in South Africa," Presented at the 3rd Internaticnal Coal

Conference, Sydney, Australia, October &, 1976.
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3. PLANT LOCATION

To arrive at location criteria for a gasoline-from-
coal commercial operation, the supply/demand relationships
for products and raw materials must be analyzed. In the
ensuing regional analysis, the supply/demand regions con-
sidered are the five Petroleum Administration for Defense
(PAD) districts shown.

N. DAK. \ MINN.

"},
1 Hyy, Yo

Petroleum Administration for Defense (PAD) Districts .




3.1 SUPPLY AND DEMAND FOR PETROLEUM PRODUCTS

Actual 1277 data are used in the anzlysis: forecasts are
made for 1985 and 19290.

3.1.1 Supply and Demand in 1977

Petroleum product supoly and demand Zor 1977 are shown
in Exhibit 3~1 (Energy Data Reports, EIA).

The table shows that:

The U.S. imported just under 7 million bbl/day of
crude oil, and all districts eucept PAD District 4
imported substantial amounts of crude.

. In addition, although domestic refineries operated
above 90 percent of capacity, a historical high,
the US, still imported over 2 million bbl/day of
petroleum products. Therefore, the country is low
in refinery capacity as well &s in crude produc~
tion,

.o Refinery undercapacity, however, is not as widely
distributed as crude scarcity. PAD District 1,
with 35 percent of product demand, has 11 psrcent
of domestic capacity. On the other hand, PAD
District 3, with 20 percent of product demand,
accounts for 43 percent of domestic capacity.
Since all other PAD districts maintain a near
balance between product demand and refinery ca-
pacity, it is obvious that large flows of pestro-
leum products take place betwesn PAD 3 and 1.
Moreover, since PAD 1 imported 30 percent of U.S.
product imports, the picture that emerges is that
PAD 1 meets its demand for residual oil by imports
and the demand for lighter fractions by pipeline
transfer f£rom PAD 3.

. Most crude imported by PAD Diztrict 2 enters the
country at the Gulf of Mexicco and is pipelined
from PAD 3. Actual refinery runs in PAD 3 were
under 6.5 million bbl/day, while the amount of
crude produced and imported was 7.7 million bbl/day.
Thus about 1.2 billion bbl/day moved north by
pipeline. .




EXHIBIT 3-1

Petroleum Products Supply/Demand - 1977

Demand For

Petroleum Products

Refinery Capécity

Crude Production

Crude Imports

Imports of

Petroleum Products

€-¢

10°pb1/day| % 10%pb1/day| - % 103bb1/day| 2 10%b1/day] % | 10°pbl/day %
PAD 1 6,478 35 1,913 11 144 2 1,518 23 1,817 86
PAD 2 5,032 27 4,229 26 891 11 1,416 22 120 6
PAD 3 3,755 20 7,405 43 5,122 62 2,542 38 46 2
PAD 4 544 3 590 3 662 8 43 1 16 1
PAD 5 2,609 14 2,910 17 1,424 17 1,096 16 105 5
TOTAL 18,642 99 17,048 100 8,245 100 6,615 100 2,104 100




3.1.2 Supply and Demand Forecasts

A common feature of all available projections is that,
barring a major disruption in international crude supply,
the above picture will remain essentially unaltered. The
U.S. will continue to depend on imported crude for about
40 percent of its requirements and will depend on imported
products to make up for worsening refinery undercapacity.
The latest DOE projections are listed below.

CRUDE OIL IMPORTS*
«Thousands of bbl/day)

PAD District 1985 1990 1395
-1 1,640 991 776
2 1,454 2,144 1,840
3 3,614 3,310 3,162
4 0 0 0
5 200 200 200
Total Crude 0Oil Imports 6,908 6,645 5,978
U.S8. Crude Production 9,053 2,713 9,883
Imports as % of Total Crude 43 41 28
Petroleum Products Imports 1,261 1,339 1,730

* Supporting computer runs to the Annual Report to Congress, 1973, EIA.

The following conclusions may be drawn from the
projections:

. The U.S. will continue to depend on foreign crude
supply for the foreseeable future; therefore,
there is room for a domestic coal liquids industry.

. PAD District 1 crude imports will decline (564,000
bbl/day), reflecting a steady increase in offshore
crude production.

. Petroleum product imports will increase (469,000
bbl/day) to compensate for insufficient refinery
capacity.

. Crude imports will increase in PAD Districts 2

(676,000 bbl/day) and 3 (254,000 bbl/day).

. There will be no imports into PAD District 4, and
a modest and constant level to District 5, which
includes Alaska.




3.2 SUPPLY OF COAL

Exhibit 3-2 shows the coalfields of conterminous
states, and Exhibit 3-3 provides data by PAD districts on -
1977 coal producticn and on U.S. reserves. The table shows
that:

. PAD District 1, with 32 percent of domestic
production, contains 11 percent of identified
reserves and a mere 5 percent of identified and
estimated reserves. :

. PAD Districts 2, 3, and 4 contain 80 percent of
identified reserves and 87 percent of identified
and estimated reserves.

. PAD District 4, the smallest in area, contains
nearly one-half of all U.S. reserves.

A preliminary conclusion on gasoline and coal supply
and demand becomes obvious: the regions with highest demand
for products do nct match the regions with the largest coal
supply potential. Therefore, the relative merits of trans-
porting either coal or gasoline must be factored into the
location analysis of a coal. liguids industry.

3.3 OPTIMIZATION OF TRANSPORTATION: COAL VERSUS GASOLINE

The purpose of this transportation analysis is to
determine which of the following two cases entails lower
transportation costs:

Case 1l: Plant located at the mine mouth, and products
transported to existing petroleum terminals
and bulk plants located in fuel-scarce regions.

Case 2: Plant located in the gasoline-deficient
market, and coal transported from the mine
+t0o the plant.

The analysis below assumes the use of existing trans-
portation modes for coal, motor fuels and other products. -
The relative costs and benefits associated with additional
(feeder) rail, pipelines and roads specific to the project
should be assessed as part of a detailed, site-specific
feasibility study. It is assumed, however, that they would
have a marginal impact on the overall transportation picture.

3=5



EXHIBIT 3-2
Coalfields of the Conterminous United States
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EXHIBIT 3-3

Coal Production and Resources of the U.S.
Identified Identified
+ +
% Estimated Estimated
1977 A Identified Identified (0-3000 Feet) (0-6000 Feet)
Production USA Reserves USA Reserves % Reserves A
000 Tons Production MM Tons Reserves MM Tons USA USA
PAD 1 219,955 32 193,739 11 203,219 6 206,294 5
PAD 2 306,635 45 703,374 41 1,117,518 31 1,117,518 28
PAD 3 49,810 . 7 95,410 6 297,066 8 377,066 10
PAD 4 94,980 14 579,889 33 1,643,161 46 1,922,152 49
PAD 5 17,195 2 157,816 9 317,916 9 337,916 8
PAD 5 16,530 2 27,737 2 57,837 2 72,837 2
{Excl. Alaska)
Total 688,575 100 1,730,228 100 3,578,880 3,961,576
Total 687,910 1,600,149 3,318,801 3,696,497
{Excl. Alaska)
Sources:
. Production data from Keystone Coal Industry Manual - 1978
. Reserves from Paul Averitt "Coal Resources of the United States, ‘January 1974," GPO.




3.3.1 Materials and Quantities

The Fischer-Tropsch facility is planned to transform
10.95 million tons per year of bituminous ccal, HHV 12,550
Btu/1lb., into the following products:

Million Percent by

Product Tons/Year Weight
Motor Fuels 2.15 64
Ethylene 0.32 10
Tar Products 0.238 : 8
Ammonia (asl) 0.07 2
Sulfur 0.37 11
Chemicals 0.15 5

3.34 100

3.3.2 Coal Transportation System

Raw coal may be moved from the mine to the consumption
point by rail, barge, truck or pipeline. Exhibit 3-4 con-
tains a brief description and characterization of =ach mode.
Exhibit 3-5 shows graphically the relationship betwsen unit
costs and distance for different modes. Exhibits 2-6 through
3-8 show the long-haul movement of coal in the U.S.

3.3.3 Motor Fuel Transportation System

Motor fuels may be transported by truck, barge, train,
or pipeline. For the quantities considered in the oresent
case, about 2.15 million tons per year, the only reasonable
option for long-distance transport is thz pipeline, costing
approximately 0.4 cents/ton mile. The =xisting nationwide
pipeline network, shown in Exhibit 3-9, orovides some flexi-
bility in plant location.

3.3.4 Other Products Transportation System

The other products from the liquefaction facility will
be transported by truck or train. Ethylene, however, mav be
an exception if the plant is located near an ethylene~carrying
pipeline system.




EXHIBIT 3-4
Coal Transportation Systems

Merde

Characreriscics

Advancages

Disadvantages

Barge

Moves about 10% of the rav vval shipped in
Lthe LS.

Csually requires moving coal from the mine
to the barge loadlng facility by either
truck or train, except in the Chio river
valley where barges can be loaded directly
from the mine.

Most waterway coal movemeats In 1974 were
made on rivery in the Ohio river system,
as shown In Exhibic 3.6.

Exhibit 3.6 also shows that che Ohio and
Mississippl basins link two coal=-vich
regions, with ccal movements in upposite
directions oceuring on almost every
waterway. The reasans for this apparently
inefficient allocacion of coval, a fuel
with a larger cransport componeant In ics
delivered price than any cther, include:

- Needs for Jifferent grades of coal

= Interplay of spot aad long-term
delivery markets

- Captive production and transportation

~ Seasonality of supply/demand
equilibrium,

Luw cust, A study
performed by A. T. Kearney
inc. found thac che average
rate per ton mile in 1971
was 0.339 cents. A ton
mile of 3 mills is often
cited as an average figure
for barge coal movements.
However, the waterway user
fee recently passed by
Congress should Increase
barging coscs.

Limrted co the dhio and
Mississippi basins, chus
with no direct access to
western coals or to
eastern markets.

Unic Train

Railroads curreatly transport about ;0% of
all bictuminous coal in the U.S.

For the quancicies of ceal being congidered,
about OMMTPY, unit trains are the cheapest
form of rail transporctarion due to:

- Special rates, about one~chird below
1CC-based general rates for conventional
trains

-~  Better ukilization of equipment
~ Elimipaticn of standard railvoad tie-ups
such as classification yards and layover

posts

~ Berler coovdination between mine
production and coal usage.

The main advantage 1is the
excensive nationwide rail-
rvad network already in
place, as shown in Exhibic
3.7.

Scill the cheapest mode
next to barging and
slurrying, both of which
have limicacions ln area
covered., In 1974, che
average cost of moving
coal by unit trains was
1.0 cent/ton mile.

Alchough the rail network
gpans a vast area, nany
western lines would aot be
able to support regular
unit traln movements with-
out substancial vrack
improvement (private
communication Erom DOT).

Rail costs are more route
specific chan any ocher
means of cval transport.
For instance, moving coal
by ra:l wesc to east costs
roce chan would cost a
comparable distance over
an unincerrupted rvoute.

Slurry
Pipeline

A slurry pipellne i3 currencly in operation
transporting coal from Peabody's Coal Black
Mesa, Arizona mine fo a ucility 100 miles
away. Costs are estimated ac 0.6~0.7 cents/
ton aile,

Several »lurry pipelines are being planned
ay shown in Exhibic 3.8.

Low cost, estimated in the
new long haul projects to
be comparable to barging.

Qurzcome uncertain due to
institucional barriers.

Truck

Trucks move abouc 10% of the raw coal
shipped in the U.S5., ahour the same as
barges.

Flexibilicy over short
distances.

Not cost effective for
large distances or large
volumes of coal.
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EXHIBIT 3-6
Coal Movements by Water Overlaying
Coalfields of the Conterminous United States

By vy anju

LA RET IS W ENT AN

1RE

FRANSEFOIRTATIONN sy fE s

NATIO, A 48,

USRS Vet

i

llllll

)
d

-
" v
3
h

il

- EXPLANAITION

mianthracite

i

Low-volatile bituminais coal

. Anthracite and se

bituminous coal

N

a Medium: and high-volatile

SO RN AN et

L.

« Subbituminous coal

Yoy
MILES

1

100 -268--300 400 500

| I—

0

—_———




EXHIBIT 3-7
Coal Movements by Railroad Overlaying

Cnalfields of the Conterminous United States
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EXHIBIT 3-8
Coal Slurry Pipeline Overlaying
Coalfields of the Conterminous United States
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EXHIBIT 3-9

Petroleum Movement by Pipeline Overlaying
Coalfields of the Conterminous United States
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3,.3.5 Transportation Model

The transportation costs for the two cases can be
determined by:

Case 1: Cl==§: 'Vn . Xn . Un (1)
1
Cl = Annual cost of products transportation
Vo= Annual output, in tons, of prcduct n
(1, motor fuels; 2, ethylene; 3, tar
products; etc.)
X = ‘'Distance from mine to market n (miles)
Un= Transportation cost for product n
(cents/ton mile)
Case 2: C =Q . X . U (2)

2 c

Co= Annual cost of coal transportation

Q = _Annual coal tonnage consumed by the
~plant .
X = Distance from mine to market (same as

X in Case 1)

U_= Coal transportation cost (cents/ton
mile).

The ratio C,/C, is the transportation costs ratio
associated with Zltérnatives 1 and 2. Therefore, '

—El-= 1l means that the alternatives are indif-
2 ferent to transportation costs.
. C1
—E——-< 1 means that alternative 1 (plant at
2 . mine mouth) has lower transportation

costs than alternative 2 (coal trans-
ported from mine to plant).



means that alternative 1 is more costly
than alternative 2.

Dividing (1) by (2) yields

C 6
cl= L T v, .U (3
2 Q . X . c L n n n
Assuming that %, ... %, = %, i.e., all products ars

transported to

%he sameé market, eguation (3) becomes:

(4)

Exhibit 3-10 shows the amounts of coal and of final

products, the transportation costs for different modes, and

different estimates for the same mode.

Using all possible combinations of these cost figures,
in equation (4), the following Cl/C2 ratios can be obtained:

Mode
Unit Train
Unit Train
Slurry
Slurry
Barge

Barge

Coal

Ue

Cents Per

Ton Mile Mode
1.3 Pipeline
1.3 Pipeline
0.81 Pipeline
0.81 Pipeline
0.43 Pipeline
0.43 Pipaline

ugl

Uy
Cents Per
Ton Mile

0.39
0.54
0.39
0.54
0.39

0.54

(o]

1
¢

0.25
0.28
0.41
0.44
0.77

0.583

1 e 30 e e s W

:
!
i
!

In all cases C,/C,<1l; hence, by definition, Case 1
) Has lower transportation costs than
Case 2, and is therefore the preferred solution.

(plant at mine mout%




EXHIBIT 3-10
Transportation Costs for Different Materials

Usage/ Transporsation Transportation
Yield Costs Mode
MM TPY | (Cents/Ton Mile)
) L1
Coal 10.95 1.3 Unit Train
0.81 Slurry
0.43 Barge3
. .1
Motor Fuels 2.1 0.39 Pipeline
0.54 Pipeline
Ethylene 0.259 2.6 Rail/Water1
Tar Products 0.252 2.6 Rail/Waterl
Ammonia (AS N) 0.07 2.6 Rail/Waterl
Sulfur . . 0.37 2.6 Rail/Waterl
1l
Chemicals 0.12 2.6 Rail/Water
(L

(2)

(3)

(4)

1974 National Transportation Report Current Performance
and Future Prospects, July 1975, Department of Trans-
portation, p. 448.

Pipeline Transportation to 1990, The Pace Company,
January 1976, prepared for Department of Transportation.

Domestic Waterborne Shipping Analysis, A.T. Kearney,
Inc., Chicago, 1L 1974, Table 7.

All units revised to 1978 dollars.
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3.3.6 Discussion of Results

Coal

Heating Value—the motor fuel component

of equation (4), the most important single
factor in determining C./C,, can be expressed
as the product of two rdtils:

Vi - Uy FlQ) gﬁ_Where v, = F()

1
= . 1

Q .U Q Uc

F(Q)/Q is the gasoline output/coal

input ratio, which is a function of
process characteristics—F(Q) increasing
with increased efficiency—and the

type of coal used=—(Q diminishing with
higher coal heat wvalues. Therefors,

low process efficiency and/or low-Btu
coal will shift the transportation
economics further toward choosing a
mine-mouth plant. In the conceptual
plant being considered, using coal

with 12,550 Btu/lb, the ratio is 2.15
million tons/yvear of motor fuels to
10.95 million tons/year of coal,

yielding:
F(Q) _ 2.15 = 0.2

Qg 10.95

Ul Is the ratio of transportation

i costs for gasoline and coal.

€ From Table 1, Ul/Uc varies from
0.3 to 1.3. ‘

In order to make any alternative other
than a mine-mouth plant credible, the
product of the two ratics should
approach 1. However, the highest value
is approximately 0.3. In order to
achieve a value of 1, the rate of gaso~
line production per unit of coal would
have to multiply sewveral times, and/or
the cost of moving coal would have to
decrease relative to that of moving
gasoline.




. Solid Waste Disposal--The gasification

stage produces a residue (10 to 20 percent

of input coal, by weight) in the form of

ash or slag. It is assumed in the market-
siting case that the residue will be trans-
ported back to the mine from the liquefaction
plant at no cost and that the material hand-
ling costs at the plant and at the mine are
absorbed by operations costs other than
transportation. However, such handling costs
would almost certainly be lower in a mine-
mouth plant.

. Products Other Than Motor Fuels--It was
assumed, in the mine-mouth plant case,.
that the nonfuel products would be railed
to the same market as the fuels. Any
shortening of this distance for those pro-
ducts, by supplying markets between the
mine and the fuel market, will reduce the
overall transportation costs of mine-mouth
siting, therefore strengthening even further
the mine-mouth plant option.

SITING CRITERIA

The previous sections have established

. A continuing dependency on imported crudé oil
by the U.S.
. A mismatch between the iarge coal reserve

regions and the main gasoline markets

. The cost-effectiveness of mine-mouth facilities

relative to market siting

Therefore the key siting requirements must include

. Coal availability; at least 10 million tons per
year per plant

. A local gasoline market capable of absorbing the
output of the plant(s)
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. If a local market does not exist, there zhould
be existing petroleum productz pipelines to move
the product inexpensively to other markets

. Availability of water (about 12,000 gallons per
minute)
. Environmental acceptability.

Since some criteria may be met by one or a few facil-
ities but not for large-scale development requiring many
facilities, two scenarios must be considered when applying
the siting criteria:

. One or a few facilities case

. Many facilities case.

3.4.1 Few Facilities Case—Case 1

There are no rigid criteria for a one-facility pro-
ject. It can be built anywhere 300 million tons of coal
are available (assuming 10 million tons/year for 230 years),
there is adequate water for processing, the regional
market can absorb the gasoline, and the plant is environ-
mentally acceptable. It is unlikely, though, that it
would be built outszide the 16 states shown in Exhibit 3-11.
Each of these states contains 1 percent or more of U.S5.
coal reserves, and collectively they account for 95 percent
of domestic reserves, excluding Alaska.

The three main factors to be considerzd for this
case are:

. . Coal availability: Aall states in Exhibit 3-11
- can theoretically supply the necezssary coal.
“:Each plant will require 10 million tons/vyear,
- approximately 1.5 percent of current domestic

production

. Gasoline market: Each state in PAD Districts 1
and 2, except North Dakota and West Virginia
can, technically, easily absorb the output of a
50,000 bbl/day facility. On the other hand,
each state in PAD Districts 3 and 4, except
Alabama, produces more crude than it consumes:
thus product pipelines are needed to move gaso-
line to other markets.

. Environmental protection: Except in special
circumstances, environmental impact should not
~constitute an obstacle for a proposed Fischer-
Tropsch operation. Beyond a limited number of
plants, however, demands on water may become a
constraint in the West.
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EXHIBIT 3-11
Coal, Gasoline, and Pipeline Data
for the 16 Coal-Rich States

. 1977 Casoline 1977 Crude Fipelines Avallability
Cual Keserves Demand —Produceiun Direction
M4 Tons x 103 ®8b1/Day % 103 ab1/vay 3 Crude Pruducts CRUDE Products
PAD Oiscrict 1 N Mainly Philadelphia/
Piresburgh
Pennsylvania (Excl. Anthraclte) 71,540 2 330 4.7 7 .08 I
HWest Virginla 100,150 3 98 .8 7 .08 ‘ From Louislana :
PAD bistrict 2
Norch Dakota . 530,602 14 29 W4 64 .8 v v To Great Lakes ‘To Minnesuta from
Montana
Missouci 48,671 1 181 2,5 [} 0 W v From OK]ahoma From Oklakoma £o Lakes
L1linuls 246,001 7 35% 4.9 70 .8 4 " From South Both Ways
ind1ana 54,8'68 1 186 2.6 15 .18 ¥ v From lilinois From Uklahoma
Ohio 47,718 1 353 4,9 28 1A ' v Frum Indiana From Uklahoaa
Kenvucky 116,340 k] 135 1.9 18 .20 . v From Sauch From Oklahomas
PAD Discriec 3
New Mexico 200,947 $ 51 .7 239 2.9 Y v T Texas; Califurnia From Texas; Califoraia
Texas 128,441 3 549 7.6 3,117 37.8 v e To 11linvis To East Coast
Alabama 41,262 1 137 1.9 50 0.6 v From Texas
PAD Discrice 4
Montana 471,639 13 13 .5 40 1.1 v v From Canads to Surrounding Areas
Kansas
Wyoming 935,942 25 24 .3 n? 4.6 v v From Canada to Surroundlng Areas
. Kansas
Gtah 80,359 2 47 .6 91 1.1 v v From Wyoming From Wyaming tov Idaho
Colurado 434,211 12 92 1.3 108 1.3 4 1% From Wyoming Fruom Hyoming and Texas
PAD District 5 (Exc). Alaska)
Hashingron 51,169 1 127 1.8 0 0 v v From Canada To Oregon
TOTAL ABOVE 3,559,463 94 2,689 38 4,281 S1.88
TOTAL USA (Excl. Alaska) 3,696,497 100 7,178 100 8,245 100

1 Paul Averitt “Coal Resources of the U.S.,* January 1970
2 Federal Highway Administration and National Petroleum News Factbook

3 Energy Data Reports, EIA,




Brxhibit 3-12 shows how the analysis has been summarized.
The conclusion for the few facilities case is that all the
states mentionzd are potentially suitable locations ezcept
West Virginia, Kentucky, New Mexico, Montana, Utah znd
Washington.

3.4.2 Coal Liguids Industry Case—Case 2

The parameters to be considered in this case are:

. Coal availability: The criteria here is that
states without major coal reserves are unlikely
to play a significant role in a national coal
liquids industry. The growth of that industry
will, of course, be limited by the rate at
which uncommitted reserves are brought intc new
production.

. Pipeline availability: Local or regional markets
are not large enough to absorb the output of
such an industry; the determining factor is the
ability to move large volumes of gasoline to
high demand regions-—PAD Districts 1 and 2 as
well as to California. The highest coal reserve
regions (Montana, Wyoming, Colorado, torth
Dakota) have no product pipelinzs to California,
whereas the two pipelines to the East have small
diameters (6 and 8 inches). Texas is eguipped
to serve PAD 1, and Illinois and Missouri are
also well served.

. Environmental protection: The main problem
raised by a high concentration of coal ligquids
production facilities is the high demand for
water, which may become a prohibitive factor
in PAD District 4. Standards affecting indirect
coal liguefaction technologies pose no insur-
mountable barriers to the commercial application
of these technologies, but may result in addi-
tional capital and operating costs.

Exhibit 3-13 summarizes the conclusion for this case.




EXHIBIT 3-12
Characterization Parameters for Coal Liquefaction Plants

FEW FACILITIES CASE
. GASOLINE
COAL DEMAND PIPE- | CONCLU-
RESERVES | RELATIVETO |\ jnes | 510N
REGIONAL
SUPPLY
PAD DISTRICT 1
PENNSYLVANIA (EXCL. ANTHRACITE} o o o ®
WEST VIRGINIA X J ) @) @)
PAD DISTRICT 2
NORTH DAKOTA o O o ®
MISSOURI ® @ ® o
ILLINOIS ® ® ® o
INDIANA o ® o ®
QHIO o o o o
KENTUCKY o e O )
PAD DISTRICT 3 ‘
NEW MEXICO L @] ® ®
TEXAS o O o [ )
ALABAMA L ® o )
PAD DISTRICT 4
MONTANA o @] @ @
WYOMING ® O ® e
UTAH [ ] O ] ]
COLORADO o 9] @ o
PAD DISTRICT 5 (EXCL. ALASKA)
WASHINGTON o @ ) @
@® HIGH
® MEDIUM
O Low
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EXHIBIT 3-13

Characterization Parameters for Coal Liquefaction Plants

FEW FACILITIES CASE

COAL LIQUIDS INDUSTRY CASE

@  mepium

COAL Gu,:zsf::k:\lh:f COAL ENVIRON-
RESERVES PIPE- | CONCLY- RESERVES PIPE- CONCLU-
RELATIVETO MENTAL
VS, recionar | LMES ston Vs, LINES |\ oeeoramiLiTy SION
REQUIREMENTS REQUIREMENTS
SUPPLY

PAD DISTRICT 1

PENNSYLVANIA (EXCL. ANTHRAGITE) o o ® e O e [ O

WEST VIRGINIA ® O O (@] (] O o @)
PAD DISTRICT 2

NORTH DAKOTA o ) o o o O o (o]

MISSOUR! o () @ ® O ® ® O

ILLINOIS o o o ) ® o ® @

INDIANA o e ® ) O ® o 0]

OHI0 ® o o o O o ® O

KENTUCKY o @ O ® ® O ® O
PAD DISTRICT 3

NEW MEXICO ® @) (] @ () O O O

TEXAS o O ® o ] Q ® ®

ALABAM o (<] ® o O O ® O
PAD DISTRICT 4

MONTANA ] O o @ | O O v

WYOMING @ O ® ® ® O O ]

UTAH [ (@) e o O O O O

COLORARD ® 0 ® @ @ O O e
PAD DISTRICT % (EXCL. ALASKA)

WASHINGTON ] o @ ® O O @ ]

® HisH O Loy




3.4.3 Sites Selected

From the previous examination, Illinois and Texas
are obvious choices to consider for either of the cases
examined. In addition, Wyoming with a large amount of
low-cost coal will also be considered. This will be
representative of any number of Western coals (e.g.,
Colorado, Montana, North Dakota).

The characteristics and mining costs, based on
average mine-mouth quoted prices, of representative coals
from these regions, are shown in Exhibit 3-14. 1In addi-
tion, a South African coal is included for comparison
since this represents the only commercial feedstock to an’
existing F~T operation.

In order to ensure comparability of results among
the three sites, certain assumptions relative to markets
are required:

. Markets in PAD Districts 1 and 2 are assumed,
since neither District 3 nor 4 is fuel defi-
cient, and there is no product pipeline
linking producing districts with District 5.

. The Texas facility can sell its gasoline .in
.either PAD 1 or PAD 2. - It is assumed it will
be sold in Illinois (800 miles by pipeline).

. The Wyoming facility is unlikely to sell its
gasoline either in Wyoming or in Colorado;
therefore it is assumed it will be sold in
Illinois (1,200 miles by pipeline).

. Therefore for the purpose of this analysis
the economics will be based on gasoline sold
in Illinois irrespective of plant location.
Note that this assumption will yield the
highest probable transportation costs for the
two alternatives because it is within the
realm of possibility that a portion of the
output of a plant located in either of these
areas would go to local markets.

The following assumptions relative to input and
outputs were also used.

. The Illinois location is the base case, and
the liquids yield is based on Illinois coal.
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EXHIBIT 3-14
Representative Coals From PADS 2, 3, 4

1 Eastern2 Wyomin92 South3
Illinois #6 " Texas Lignite Subbituminous African
High Heating Value (Btu/lb) 12,550 7,226 8,244 10,300
FOB 1985 Projectior 23.58 . 9.57 8.97
(1978 §/ton)4
FOB 1985 Proiection 0.94 0.66 0.54
(1978 $/mBtu)4d
Proximate Analysis (%)
Moisture 2.7 31.8 29.8 5.0
Ash 7.1 9.7 | 6.0 21.5
w Volatile Matter 38.5 ' 30.9 30.7 N/A
1
d .
o Fixed Carbon ©51.7 27.6 33.5 M/A
Ultimate Analysis (%)
Carbon 70.7 /A /A 79.6
Hydrogen _ 4.7 N/A N/A 4.3
Nitrogen 1.1 N/A W/A 2.0
Sulfur 3.4 0.9 0.5 ‘ .3
Oxygen 10.3 ‘ N/A HN/A 13.6

(1) Ralph M. Parson Co. (3) Sasol
(2) Keystone's Coal (4) E

EIA Annual BReport to Congress, 1977 (1978 Dollars).




Estimates of the amounts of Wyoming and Texas
coals required to produce the same primary
products were based on their fixed carbon con-
tent compared to the base coal—Illinois.

Fixed and operating costs were adjusted for
each alternative case due to variations in:

- Coal handling requirements

- Ash disposal requirements

- Sulfur content _

- Transportation cost differentials.

By-product yields (e.g., sulfur, electricity)
were revised to reflect the various coal char-
acteristics.

Regional differentials for constructed costs
were not employed as this is not a site-specific
analysis.

The overall results, presented in the following

chapters, are expressed in terms of the price of gasoline
required at the plant gate of an Illinois plant.
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4. PROCESS ECONOMICS

The required selling price of gasoline at the plant
gate is determined by using a discounted cash flow model
based on the process economics of a conceptual Fischer-
Tropsch plant. Such models are in widespread use £for
capital investment decisions and this particular model was
originally developed by Oak Ridge National Laboratory}'

It can be used to determine either the equity rate of
return on a proposed project or the required selling price
necessary to achieve a given rate of return.

The model computes annual profits based on assigned
product, values, capital charges, debt service, operating
expenses, feedstock costs, and taxes. It then assigns a
time value to these income streams (the so-called discount
method) based on input values of financial structure (debt-
equity, cost of debt, required return on equity). The
program can also be used to calculate the required selling
price of products if a DCF percentage return is specified.

Some of the more important conventions used in the
model are shown in Exhibit 4-1. The complete program is
included in Appendix I.

The model requires input information from the user
concerning capital investment, financial structure (e.g.,
debt~equity ratio and cost of capital), production rates
of products, consumption rates of feedstocks, values (prices)
of by-products, operating costs, interest rates, tax rates,
and depreciation classes. The model allows escalation of
capital expenditures, operating expenses, feedstocks, and
product prices at different rates over time to xzeflect
anticipated inflation.

1 Royes Salmon, PRP - A Discounted Cash Flow Program for Calculating
the Production Cost of the Product from a Process Plant, Oak
Ridge National Laboratory, ORNL-5251.




EXHIBIT 4-1
Key Assumptions Used in the Cash Flow Model

JE——

' 1. Annual time periods are used.

2. Investments occur at the start of
the vear.

j 3. Incomes are received at the end of
_the year.

4. Expenses and taxes are paid at the
end of the year.

5. The project life is the sum of the
specified construction period and
the specified operating life.

6. The debt-equity ratio is specified
and remains constant throughout the
project life.

7. Interest on debt and rsturn on equity
capital are based on the debt and
equity investment outstanding at the
start of the year.

8. For income tax purposes, depreciation
allowances begin in the year in which
startup occurs. Depreciation lives
are specified by the user by classes
of eguipment.

9. When calculating state income taxes,
it is assumed that Federal income
taxes are deductible as an expense.

10. Working capital is recovered intact at
the end of the project life.
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Since this conceptual plant produces large quantities
of gasoline and utilizes considerable petroleum~refining
technology, it was assumed that petroleum refiners would be
"the potential investors. Thus, the base case investigated
consisted of financial parameters typical of the petroleum
industry, e.g., 75 percent equity, 25 percent debt; debt
interest rate 9 percent; and an equity rate of return of 15
percent. Other key input values are shown in Exhibit 4-2.

The model is then used to calculate profitability
(percent DCF return) if product values are spec1f1ed
or product values (required price) if DCF return is

specified.

4.1 CAPITAL COSTS

Estimates for capital and operating costs were de-
rived using the following pvocedures:

. A plant similar in size and state-of-the-art to
that conceptually designed by the Ralph M. Parsons
Co. for ERDA (ERDA FE-1775-7) in 1977 was modi-
fied to produce outputs similar to the SASOL II
plant nearing completion in South Africa. Costs,
however, are those that the plant would incur in
the U.S. using representative U.S. coals.

. Capital and operating costs were then escalated
from the 1975 dollars (year of reference) by
extrapolating current costs using indices in the
October 2, 1978 issue of the 0il and Gas Journal.

The resulting capital investment schedule for a plant
with a nominal 50,000 bbl/day product slate is as follows:

Year : 1 2 3 4 5 Total
(SMillions): 54 176 474 1463 542 2710

This capital investment includes the process plant,
utilities and offsites. It does not include investment
in a coal mine. For this analysis, coal was assumed to be
purchased at prices given in the Energy Information Agency
(EIA) PIES model (EIA Annual Report to the Congress). In
this way, the specific incentive for investing in a process
plant can be investigated. If the investment in the mine
were included, alternative investments (e.g., coal production
for sale to utility or industrial boilers) would also have
to be investigated and ranked. Since EIA's figures are



EXHIBIT 4-2
Input Assumptions Usead
in the Financial Analysis

Plant Construction
Period

Plant Lifetime

On-Stream Factor

Federal Income Tax Rate
State Income Tax Rate
State Revenue Tax Rate
State Property Tax Rate
Entitlements Credit

Investment Tax Credit

3

Year

wul

20 ¥Years

90%0(50% Du;ing First Year
of QOperation)

48%

4%

0

2.5%

$1.40/bbl Eguivalent

105 (90% of PFI Eligible
for Credit)

*PFI=Plant Fixed Investment.




intended to be projections of market prices (in this case
for coal at the mine mouth), they are assumed to include

adequate returns-to coal producers.

4.2 OQOPERATING COSTS

Operating expenses are estimated to be $189 million
per year, exclusive of coal costs. Coal would cost an
additional $218 million per year initially and would
increase approximately 1 percent per year in real terms.

Operating expenses include amounts for maintenance
material, operating supplies (including catalysts), and
operating and maintenance labor (including benefits).
These expenses are assumed to be constant throughout the
operating lifetime of the plant. This is equivalent to
performing a constant-dollar analysis as of the year of
start-up (1985).

Exhibit 4-3 breaks down capital and operating costs
into the various processes. Because capital costs repre-
sent such a large fraction of total production cost, each
of the process units was identified on a separate line.
Operating expenses, which account for only about 12 to 15
percent of total production cost, are not shown disaggregated.

4.3 REVENUE REQUIRED (PROFITABILITY)

Revenue is computed using input values of production
rates of products, plant onstream factors for each year of
operation, and product values (prices). If the required
price of the principal product (revenue required) is to
be determined (i.e., the DCF is specified), values of
coproducts must still be input. For this analysis the
following coproduct values for the year 1978 were specified,
which were based on recent price quotes:

Diesel fuel $.40/gallon
Ethylene _ $250/ton
Alcohols $20/ton

Tar products $85/ton
Ammonia $100/ton
Sulfur $60/ton
Electricity $.03/kWhr

These base year prices were then escalated at 2
percent per year in real terms (i.e., above general infla-
tion) to account for the depletion of competing petroleum
resources. This escalation factor is consistent with EIA's
midcase projections for crude oil prices during the period
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EXHIBIT 4-3
Basis for Capital Costs
and Operating Costs

Capital Cost Operating Cost
;gi % of Total $10%/vear = of Total
Coal Preparation 44 1.6 3.8 2.0
Coal Grinding and
Drying 26 1.0 - -
Gasification 94 3.5 : - -
Purification 356 13.1 - -
Acid Gas Removal 201 7.4 - -
Shift Conversion 38 1.4 - -
Synthesis 410 15.1
Tail Gas Reforming 121 . 4.5 - -
Product Recovery 93 3.4 - .-
Oxygen Plant 726 26.8 - -
Sulfur Recovery 94 3.5 - -
Water Reclamation _ 81 3.0 - .
Process Plant
Subtotal 2240 82.7 164.2 87.1
Power Plaqt 257 9.5 8.5 4.5
Offsites ) =égg =£5§ 12.0 6.4
TOTAL 2710 100.0 188.5 155?5

All dollar values use 1985 as the year of references.
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of operation of this plant. Since EIA publishes predictions
for 5-year intervals only, the above escalations are approx-
imations of PIES data. The required plant gate price of
gasoline quoted in the following section is thus for the
base year (1985) only.

4.4 ECONOMIC ANALYSIS-BASELINE RESULTS

The base case shows that the required plant gate
price (1985 dollars) of gasoline varies from $1.17/gallon
for Wyoming subbituminous to $l1.32/gallon for Illinois
No. 6 coal. These prices are considered to be accurate
to within 25 percent. Transportation costs do not exceed
$§.02/gallon for any of the cases, so they are not a deter-
mining factor, although they will impact the optimum
location of the first plant. A breakdown of the plant
gate price components is shown below for each location.

Illinois Texas Wyoming
Capital Charge 0.74 0.75 0.76
O&M Expenses 0.18 0.18 0.18
Feedstock 0.40 0.34 0.23
Total $1.32/gal $1.27/gal $1.17/gal

The above values translate to 82, 79, and 73 cents
per gallon, respectively, using current {1978) dollars.
For comparison purposes, the plant gate price of regular
gasoline from crude oil in 1978 averaged about 47 cents
per gallon, and approximately 56 cents during the second
quarter of 1979.

It is to be noted that éven though the basic feed-
stock material is inexpensive (coal at $25/ton equates to
about $1.00/MMBtu, whereas oil at $20/bbl equates to about
$3.50/MMBtu), the low conversion efficiency of the process
results in feedstock charges that are only slightly below
recent plant gate prices for gasoline. Thus, in order to
make Fischer-Tropsch gasoline economically competitive
with petroleum-derived gasoline at current (1979) prices,
it would be necessary to reduce the projected capital .cost -
of such a facility while simultaneously increasing its over-
all conversion efficiency. ‘

The rate of return that would result if the plant were
forced to sell gasoline at .the market price was also investi-
gated. The return varied from <0 percent to 5 percent
depending on the plant location. The contribution to annual



revenues for this case is shown in Exhibit 4-4. otz that
gasoline contributes about 60 percent of total revenues
and liquid products contribute about 85 percent.

It is noted that of the coproducts, only diesel fuel
and ethylene provide significant revenues (approximaiely

10 percent of total) under the base case assumptions. Using
current dollars, total annual revenuss would be abour 53500
million per year if gasoline were sold at market prices.

The additional revenue necessary to provide an adequate rate
of return for typical oil industry investment would be about
$300 million per year. This could be accomplished only

if the price of gasoline is approximately doubled ({coproduct
prices remain constant) or if all product prices (gasoline
plus coproducts) are increased by approximately 50 percent
above current market prices.

4.5 EFFECT OF UNCERTAINTIES

Because the base case provided such adverse economics,
several scenarios were posed to take into account uncertainty
which could affect the results. Sensitivity analyses were
conducted to determine the effect of these uncertaintiss
on the required gasoline prices. Exhibit 4-5 shows that
the required price can range from as low zz $0.94/gallon
to as high as §1.55/gallon depending on the scenarios
employed. It should be noted that eventuzl costs are more
likely to be higher, rather than lower than base-case costs
for the following reasons:

. The conceptual design plant uses some equipment
that has not yet been commercially proven (=.g.,
the entrained-flow gasifier) and is thus subject
to problems of scale-up to commercial size.

. The full impact of recent environmental legis-
lation such as the Clean Air Act Amendments, the
Toxic Substances Act, and ths Resource Conser-—
vation and Recovery Act, cannot be determined
because implementing regulations have not y=t
been developed.

Recalling that capital cost is the major contributor
to product cost, individual process steps were investi-
gated for potential impacts. Exhibit 4-~3, presented pre-
viously, broke down capital cost into its components. From
that exhibit, it was apparent that the largest contributors
to capital cost are:




6%

EXHIBIT 4-4

Contribution. to Annual Revenuesl

Production Unit Price Revenue Percent of
(1,000,000 Units/Year) $/Unit ($ Millions) Total
Liquid Products
Regular Gasoline 706 Gallon 0.45 317.7 61.3
Diesel Fuel 118 Gallon 0.40 47.2 9.1
Ethylene 0.285 St 250 . 71.3 13.7
Alcohols 0.131 st 20 2.6 0.5
SUBTOTAL - ‘ - 438.8 84.8
By-products
Tar Products 0.278 st | 85 23.6 4.6
Ammonia 0.064 St ' 100 6.4 1.2
Sulfur 0.335 St 60 20.1 3.9
Electricity for
Sale 979 kWhr : 0.03 29.4 5.1
SUBTOTAL - - 79.5 15.4
TOTAL - - 518.3 100.0

1
Prices are for products at the plant gate using 1978 dollars.




EXHIBIT 4-5

Effect of Uncertainties
on the Required Selling Price
of Gasoline From Coal

Required Selling Price at Plant Gate

1985 3/Gallon

Appalachia | Gulf rockies

Base Case 1.32 1.27 1.17
Coal Prices

Increasing at 2%/Yearl 1.38 1.33 1.21

Constant 1.26 1.23 1.13
Oil Prices

Increasing at l%/Yearl, 1.54 1.48 1.26

Increasing at 3%/Year 1.13 1.09 1.00
Capital Costs

25% Above Base Case 1.55 .50 L.39

25% Below Base Case 1.10 1.05 .94
Anticipated Market Price

for Crude-Derived_Gasoline

at the Plant Gate? 0.93 0.93 0.93

1 . . . ,
Real price increases (above inflation).

58]

to approximately 31.20/gallon at the pump.
gate price under EIA high case projections is $1.08/gallon, ur

*$1.35/gallon at the pump.
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. The oxygen plant

. The Fischer~Tropsch synthesis unit
. The gas purification and heat recovery unit
. The steam generation and power plant.

The oxygen and power plants utilize mature technologies.
Thus, capital cost estimates for these should be relatively
firm. However, the synthesis unit and the purification
unit were evaluated further, because these technologies are
much less developed. The analysis showed that in order to’
reduce gasoline prices by $.10/gallon from baseline, the
capital cost for either of these units must be reduced by
a factor of three (i.e., by 67 percent). Conversely, either
of these units could incur a 67 percent overrun and the
required price of gasoline would increase by only $.10/gallon.

Since the gasifier is posed to cost only one-quarter
of either of the above units, its eventual cost should have
little bearing on final production cost. For example, if
the gasifier capital cost were to increase to double that
of the base case, the required selling price of gasoline
would rise by only about $.04/gallon. The gasifier can
affect production economics in another way, however. If
ultimate efficiencies decline from those currently projected
by 5 percentage points, the required selling price would
rise approximately $.10/gallon. This sensitivity is chosen
merely to bound the realm of uncertainty. At present,
there are no indications that current projections of gasifier
efficiencies are too high. '

Exhibit 4-6 displays parametrically the effect on -
required gasoline price for two uncertainties: the re- _
"sulting capital cost and the variation in capital structure.
These uncertainties are included for the following reasons.
The completed plant capital cost may vary from the base
case as a result of the items discussed above. The capital
structure (debt/equity ratio) may vary among companies
within the refining industry.

Exhibit 4-7 shows the effect of plant size on process
economics. These values were derived using scale factors
of .8 for capital cost and .9 for operating cost. These
factors are somewhat higher than those used in petroleum
refinery costimating. This is because current conceptions
of large synthetic fuel plants call for adding additional
process streams, rather than increasing the size and
throughput of vessels and other equipment.
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REQUIRED PLANT GATE PRICE FOR GASOLINE {1985 $/GALLON)

1.90 |-
1.80 |~
1.70 |~
1.60 |-
150 |-
1.40 b=

1.30 f=

1.20 -
1.10 =
1.00 -

080 |-

<
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Production Cost as a Function of Capital Cost
and Capital Structure (for an Illinois Location)
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EXHIBIT 4-7
Effect of Size of Fischer-Tropsch Plant
on Process Economics (Illinois Location)
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The significant aspect of these analyses iz that none
of the scenarios results in a required price that iz as low
as predicted for crude-derived gasoline by DOE's Energy
Information Agency.

4.6 EFFECT OF POSSIBLE INCENTIVES

Because this first-cut analysis appsars to show that
Fischer-Tropsch gasoline will not be economic under its own
merits, the potential effect of various financial incentives
on the required gasoline price was then investigated. The
incentives considered included: '

. Allowing an investment tax cradit of 20 percent
of capital investment instead of the current
10 percent

. Waiving the $.04/gallon federal excise tax on
gasoline or gasoline blends produced from coal

. Providing entitlements for coal-derived
gasoline.

Note in Exhibit 4-8 that by increasing the invzstment
tax credit to 20 percent of direct fixed investment, the
required selling price of Fischer-Tropsch gasoline can be
reduced about $.06/gallon. This would result in a one=-
time federal tax savings of approximately $270 million
for this 50,000 bbl/day plant. ‘

By allowing the plant capital investment to be
amortized over very short periocds (e.g., 3 vears), the
required selling price could be reduced by up to $.10/gal-
lon. Note this financial incentive would not result in
any savings, but would merely defer tamzes to a later
period.

Another option is to waive the current $.04/gallon
federal excise tax on motor vehicle fuels. If the refiner
or marketer recoups this saving, the reduction in required
‘plant gate price would be the $.04/gallon. A variation of
this option is to forgive the tax on blends of coal-derived
gasoline, similar to current proposals for gasohol--crop-
derived alcohol blended in gasoline. £ the $.04/gallon
tax is forgiven on blends of Fischer-Tropsch gasoline, the
effect would certainly be to reduce the required plant gate
price of Fischer-~Tropsch gasoline further. However, the
selection of the optional blend ratio for incentives, pRYr—-
formance, and ability of the federal government to monitor
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EXHIBIT 4-8
Effect of Financial Incentives
on the Required Selling Price
of Fischer-Tropsch Gasoline

Required Selling Price at Plant Gate
1985 s/Gallen
Appalachia A Gulf A jRockies A |
Base Case, without
incentives 1.32 - 1.27 - 1.17 -
Investment Tax Credit
of 20% 1.25 .07 . 1.21 .06 1.10 .07
Accelerated Depreciation
15 Years 1.31 .01 1.26 .01 1.16 .01
10 Years 1.27 .05 1.22 .05} 1.12 .05
5 Years 1.22 .10 1.17 .10 1.07 .10
Waiving Federal Excise
Tax
4¢/Gallon 1.28 .04 1.23 .04 1.13 .04
Additional $5/bbl .
Entitlements 1.26 .06 1.21 .06 1.11 .06
Anticipated Market Price »
for Crude - 0.93 - 0.93 - 0.93 -
Derived Gasoline at the
Plant Gatel

1Using EIA mid-case project;ons plus 7% inflation.
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compliance is beyond the scope of this study.

Finally, additional entitlements for Fischer-Tropsch
gasoline were considered. Entitlements already exist for
som2 synthetic fuels and for small refiners. An additional
$5.00/bbl entitlement would act to reduce the reguired
selling price of Fischer-Tropsch gasoline by about 3.06/
gallon. This would not result in any tax savings; the
savings would be compensated for by incrzased cost to a
competing petrolesum refiner. Under currzsnt regulations,

- domestic refiners would bear the brunt of this incentive
because the controlled price of domestic crudes ars consid-
erably less than world prices.

Note in Exhibit 4-5 that none of thzse options acting
alone would act to bring the price of Fischer-Tropsch gaso-
line down to market prices--even at a cost to the public
of $200-$300 million per year--for this 30,000 bbl/day plant.

For comparison, the following section compares
Fischer-Tropsch process economics with szlected alternatives.
In this way, an understanding may be gained of the commer-
cialization potential of Fischer-Tropsch technology with
combinations of incentives and/or mandatory regulations.

4.7 COMPARISON WITH METHAMOL

The cost of producing gasoline from coal via the
Fischer-Tropsch process was compared with alternative coal
to motor fuel processes: the coal-to-methanol and Mobil M
gasoline routes. The source of these comparisons iz DOE's
Methanol Program Overview. The following comparisons are
based on the summary figures in the Methanol Program Over-
view Report, revised as much as possible to provide for
treatment consistent with that used in this analysis.
Since the raw data was not available, however, some param-
eters and assumptions may lead to distortions in the com-
parative results. Booz, Allen has identified the potential
effect of the following assumptions which may have been
used in the referenced report.

Probable Value/Assumption Impactl
Debt/Equity : 35/65 =10%/gal
20=-yx
Depreciation - Straight line —_
By-product
Values Market prices _—

lIf revised to BAH treatment.
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EXHIBIT 4-9
Comparison of Fischer-Tropsch Gasoline With Alternative
Methods for Motor Fuel Production From Coal

F-T GASOLINE METHANOL
10% BLEND 10% BLEND
CRUDE OIL F-T WITH CRUDE WITH CRUDE
AT $20/BBL GASOLINE GASOLINE GASOLINE
PLANT GATE PRICE (¢/gallon) 72 82 73 70.2
TRANSPORTATION (¢/gallon) 2 2 2 3.1
LOCAL TERMINALLING (¢/gallon) 3 3 3 3
STATION MODIFICATIONS (¢/gallon) - - - 1.2
PRICE AT THE STATION (¢/gallon) 77 87 78 77.5
i .
DEALER MARKUP (¢/gallon) 8 8 8 8
FEDERAL TAX (¢/gallon) 4 4 4 4
STATE TAX (¢/gallon) 10 10 10 10
DELIVERED TO CAR (¢/gallon) 99 1.09 1.00 99.5
CAR MODIFICATIONS (¢/gallon) - - - 2
COST TO MOTORIST (¢/gallon) 99 1.09 1.00 101.5

Note: All entries are in ¢/gallon using 1978 dollars, except for column two which is
used as a point of comparison; column 1 approximates the average refiner crude
oil acquisition cost; column 2 approximates the current cost of foreign crude.

Coal at $1/MMBtu, equity rate of return

15%; debt equity = .25/.75.

1 Blended with gasoline derived from crude oil at $14/bbl.

Source: Derived from Production, Application Systems and Economics of Methanol and

Gasoline from Methanol, prepared for DOE by TRW Energy Planning Division, June

1978.



These were selected as relevant comparisons becauss of
their utility as transportation fuels. A 10% blend of
methancl in gasoline can be used without majcr changes to
current automobiles. These comparisons are shown in
Exhibit 4-9. Note that 10% blends of methanol and Fizcher-
Tropsch gasoline in gascline produced from crude oil at an
average $20/bbl have comparable costs. The above comparisons,
however, are somewhat distoxrted by the fact that the cost of
methanol was taken from published sources and therefore was
not estimated on the same basis as the cost of Fischer-
Tropsch gasoline. In addition methanol has about half the
Btu content of normal gasoline and therefore the blend results
in a slight Btu loss. However, this effect is essentially
counterbalanced by the octane boosting property of methanol
and the volume change of the mixture.

Fischer-Tropsch gasoline was also compared with the cost
of gasoline from the Mobil M gasoline-from-methanol process.
An attempt was made to place each plant on an eguivalent basis.
The main point to be aware of is that the costs <¢f both 1 gas-
oline and Fischer-Tropsch gasoline are ahove current petroleur-
based costs and, as such, face considerable commercial uncer-
tainty. This analysis shows that the differsnce between
Fischer-Tropsch and M gasoline is within the limits of un-
certainty of this analysis. It should be noted that Mcbil is

‘actively developing its proprietary process and, in fact, is

investigating direct conversion to reduce production costs.

No such sponsor has yet developed for Fischer-Tropsch in the
U.s.

* * * *

In summary, the capital intensiveness and low conversion
efficiency of the Fischer-Tropsch indirect liquefaction pro-
cess makes it noncompetitive with conventional petroleum re-
fining in the midterm (e.g., 5 to 10 years) under normal in-
dustry economic conditions. However, if crude oil prices
rise to higher levels, coal liquefaction processes may prove
to be economical. It appears that other processes under de-
velopment may become economically attractive before Fischer-
Tropsch, although Fischer-Tropsch is the only proven commer-
cially feasible venture at present. The above statement is
subject, however, to the successful demonstration and commer-—
cialization of these alternative processes. Fischer-Tropsch
technology is already in use in commercial~size plants in
South Africa; and thus, the Fischer-Tropsch process way be
called upon as a backup should petroleum boycotts ensue,
world oil prices continue to increase dramatically, and al-
ternative coal liquefaction processes fail for technical,
economic, or environmental reasons.
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ON INVESTVENT, .

THIS VER<INN IS DATED 10 DFCFM3FR 1978,

THE PROGoAM ITFRATES ON THF PRICE OF THE MAIN PRODUCT USING THE

INPUT PRICF AS A FIOST APPROXIMSTIOV.

AS AN OPTIONe THE PR0GRAM WILL ITERATE ON THE ANNUAL AFTER-TAX RATE

OF RETURM ON EQUITY &T A FIXED VALUE OF THE PRADUCT PRICE,

THIS WIL: DFTEGMINE THE ACTUAL “ATE OF RETURN FOR A GIVEN VALUF

OF THE PoOpUCT PRICE. \

THE PRICT nF THE MAIM FEEDSTOCK TO THE PLANT MaY AL SO BE VARIED,

BY ADGINR AN AMQUNT DELFPR EACH TIME.

PROVISIOM IS MaNE FOA WORKING CLPITAL AND ANY PESIRED CAPITAL

STAUCTURF U1® Tn 100% ENUTTY.

INTEPEST PATE 0M DERT AND AFTER-TAX RATE OF FETURN ON EQUITY ARE

INOCUTTFD, TAXFS ARE CALCULATED BY THE PRAGRAM,

INVESTMEMNTS ARE ASSUMED Ta RE MsDE AT THE STAKT OF THE YEAR.

INCOMESs FXOENSESs THXESs AND RFTURNS NCCUR AT THE END OF YEARS,

AN INDTANIAINDINNAD

ceesd WNAKTMG CAPITAL IS ASSUMED RECOVERED FULLY AT END OF PROJECT LIFE.

C SALVAGE VALUE IS ASSUMED 70 8F CECOVERED AT ENn OF PROJECT LIFF.
€ THIS FRORRAM ALLOWS FXPEMSES 4NN PRICES To BE FSCALATED.
Cﬁiba
DIMENSION PRANA™(15) 4 INVEST(400) sEFFNCY(400) sEXPENS(400)
1 PLTEXD (4003} «DEPREC(400) +EXTEXP(40D)
DIMENSTON PROPTY{400)« INSPNA(40D) »WORKCP (400)
DIVENSTON PADRAT(Z4) «OPICF(24)
DIMENMSTON FEENRT(24) 2FFENPH(24) +FRCINV (24)
DIME~STON DPFRACI24) o LIFE(24)
PIMENSTION LILL10)
DIMENSTON DBRNAM(3)
NIMEMSION KTNFQ(<Y)
REAL®4 JNVESTy INSUREs INTDRTINCOME s INSRNCs INTRST» INTCONY INTTOT
REAL24 INTNCYINTTOC
RPEALSB BALMCEIDFFAC:PTRY

Cn&#b

CR#O8 THE cOLLOWING ITRMS ARE ZFRAEZD REFORE EACH ITERATION.
COMMNAN/ZERNS/ CEAPEND(600? o INCOUE (400) sEQYRTN(400)
1 STLTAX(400) s TXCPNT (400) ~FENTAX (4U0) s CASHFL (400)
2 TOTRTN(4N0) 9 AMORTZ (400) +STXARL (400) y TAXABL (400) s
3 CPSTRT(400) s INTRST(400) + TXLOSS(400)+FEDTXN(400)

naaky
DATA DPRNAM /95%¥D 1,1STL '.9DDp3 v/

Cﬂﬂﬂﬁ

CIQQQ

netse DEFINITIONS dototnanpatann

I

¢ VARTABLES MARKED & ARE INPUTTED.

DATE 79.103/15,.45.29

00000020
00060030
00000040
00000050
00000060
00000070
00000060
00000096
030690100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000150
00000200
00000210
00000229
000c6230
00000240
00000250
00000260
00000270
00000260
00000290
00000300
00000310
00000320
00000330
00090340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00500440
00000450
00000460
00000470
00000480
00000490
00000500
00000510
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LEVEL 2.2 (SEPT 76) MATH 057160 FORTRAN H FXTENDED DATE 79.1063/15.45.29 PAGE 2

¢ ‘ 00000520

ceees NOTE: ALL DOLLAR GUANTITIFS ARE INPUTTED AS MILLIONS OF DOLLARS. 00000530
ceo®e NOTE: INTEPEST RATESy ONSTRFAM FACTORS,ETC. ARE INPUT AS DECIMAL 00000540

r FRACTIONS RATHER THAN AS PERCENTAGES. 00000550
r - 00000560
e , 00000570
creos MONSHRSCRIPTED VARIARLES . 00000580
raasa 00000590
¢ BAINCE = TRIAL VALUE OF AMOUNT LEFT AT FND OF PROJECT LIFE. 00000600
¢ CMeEDFC = COMPOUNDED INVESTMT FACTOR FOR CONSTR PERIOD USED IF 00000610
C LL(T7)=2 AN INTERFST DURING CONSTR IS COMPUTED. 00000620
€ CHSTLN & = aMOUNT OF CONSTRUCTION LOAN, $4M, 00000630
¢ CRFDIT = TOTAL INVESTMEMT TaY CREDIT: &mMM. 00000640
¢ DBTFPC # = FRACTION UF TOTeL INVESTHMT IH DERT EXAMPLE 0.25 00000650
¢ DELFPR ©® = DELTA FEED PRICF FNR ITERATION NF FFERN PRICE. 00000660
F DISFAC = DISCOUNT FACTOR RASEN ON WEIGHTERN AVERAGE INTEREST RATE. auGons70
C DPFrac = FACTOR USEFD FOR FSTIMATING nEd TRIAL VaLUE oF PRICE, 000D0&80
© DRLIFF = NEERFCIARLE LIFE FOR Tax PURPOSESs vEARS EAMPL 15,0 0oN00690
c PPSTRT = YFa® IN WRICH DFEPAFCIATION ALLOWANCF STARTS EXHMPL S. 00006700
f EQFRAC ® = FRACTION OF TOTAL INVESTMT IN FQUITY EXAMPLE 0.79 Q0000710
N [ NOTE THAT 2UM OF DRTFHC AMD EQFRAC MUST BE 1.0 00000726
¢ EQTRY = TRIaL VALUE OF RATE nF RFTURN nn ECGHITY. 00000730
C ESCCAP @ = ESCALATIONy CAPITAL INVESTHMFENTSe FRaCTION/YEAR 00000740
¢ ESCWOK & = ESCALATIONe WORKIMG CAPITAL, FRECTION/YEAR 0enon7so
C ESCEXT # = ESCALATIONY EXTP EXPFNSESS FRACTION/YEAR 00000760
¢ ESCEXP @ = ESCALATIOMNs OPERATING FYXPENSES, FHRACTION/YEAR 00000770
]’ C ESNINT 8 = FSCALATIONe PRE-OP ExPEMSES, FRACTION/YEAR 860000780
N C ESccoy # = FESCALATIONs CONSTAMT EXPFNSFESy FRACTION/YEAR 00600790
C ESCFNP o = ESCALATIOMs FEENSTOCY PRICES FRACTION/YEAR 000060800
¢ ESCPRP 2 = ESCALATINM: PRODUCT 2RICESy FRAaCTION/VYEAR 00000810
rEXIMNIT 2 = ANNUAL OPERTG EXPNS NUPING PRE-OPER PERIOD EXMPL D.00 ooo0n0820
r EXPCON 8 = ANMUAL COMSTANT OPERTG EXPENS DURING OFER PERIOD SMM 00000R30
€ FITTXR @ = FEDERAL INCOME TAX RATE EXAMPLE .68 40000R40
C INSURE © = pROPERTY InMSURANCE RATF oM RLANT INVEST EXAMPLE 0.004 00000R50
© INTCON @ = [HTEQEST FATE NURING CONSTRUCTION (OPTIONAL) GOLODAGH
o OINTDRY @ = aNvUaL [NTEREST ®aTE ON DERT EXaMPLE 0,085 ano0nHTR
~ INIDe = TOTAL JHTEHERT DURTNA COMSTRUCTIONS USED IF LLIT) «6Y.0 GUNNORARD
COINTTOT ® = TOTal INTEREST FATE #0° CONSTRUCTION (oPTIONAL) guaaoneo
¢ NCAREBY & = LIMITING WUMHER OF YFARS FOR TaX-LOSS CARRYOVER Ex. 8 Qo0ananD
~ HCLS ® = NUMRER OF DEPRECYATINN CLASSES, agogoo9l o
¢ NCHMSTR # = NUMYER OF YEARS OF CANSTRUCTION PERIOD, MEEDED ONLY aonoo920
r WHEM SPECIFYING A SCHeDULF OF EXPENDYITURES USED FOR Qono0e30
¢ CALCIILATING INTEREST NURING COUSTRUCTION. 0000aNS40
C MNCRZQT & = LIVIT FOR INVEST. TAY CRFEOIT CamrRY-FOQWARD EXMPLe 7o aaaon9s0
© NEAMAX # = NUMAER OF #ATES DF KRETURN ON FQuilsy agnonsed
¢ NFDRRS ¢ = MNUMSFR OF FRICFS Th «F USEDR FOR FLENSTAICK . do0npgfo
 MFEERS @ = MUMATD OF FECOSTOLXS FPR AHICH PHICS aND RATE ARE GIVEN. opo0go9an
 NFOONS % = NUM2ER QF FRODUCTS LISTEQD 00000930
¢ ONSTRT © = $Fad In W-ICH STARTUS QCCURS, 20001000
i NTay = [TERATION NUMRES FOR DETERMINING FRICE Q000100
o NTRIES & = maY[eUM NUMRER OF JTSRATIONS ALLDRED, o0poyo2o
" NYRS © = NUMSER OF YEARS QF AMMNIJAL DATA TO BF READ EaMPL 24 QO0G1I030
N (SAME A% NUMKE® OF YR3I [N PAYOUY TaHOLA&TTONs =PRDOJLE) gennyo=0
o PH o = HIGHFST PARYISSTELE SRICK FOR PROVUET RRICE ITESATION. HoonyIas)
¢ PL © = LOSEST FENMISSTIPLE PEICE FOR PRroDUCT PRICE (TFRATION, aoOnyosd




LEVEL 2.2

{SEPY 76) MAIN 0S/7360 FORTRAN H EXTENDED

C PR2NAM ® = JOENTIFICATION OF PRNBLEM ' 00001070
C PRNJLF # = TOYaL PROJECT LIFF [=CL CONSTR PERIND EXAMPLE 24,0 00001080
¢ PROPTX ® = LOCAL PROPERTY TAX RATE ON PLANT INVEST EXAMPLE 0.02 00001090
r PRDEXP # = EXPFNSES PROP TO ONSTREAM TIME. MM /YR 00001100
C PTRY = TRIAL VALUE OF PPICE(1) IN ITEPATION NTRY. 00001110
¢ RTMERY = ANNIAL AFTER-TAX RATF OF RETURN ON FQUITY EXMPL 0,16 00001120
C SALVGE ® = SA_LVAGE VALUE RECCVE“ED AT END OF PROJECT, SMM, 00001130
€ STAINGC ® = STATFE INCHME TAXY RATFE EXAMPLE 0,04 00001140
¢ STeQFv # = STATF GROSS REVENUE TAX RATE EXAMPLE D0.02 00001150
. TOLER # = TOLERANCE FOR CONVERRENCE OF CASH FLOW TABLEs SHMM 00001160
 TOLPRC ® = TOLESANCE FOR PPODUCT PRICE COMVERGFNCE, S/UNIT 00001170
¢ TOTDEP = TNTaL DEPPECIARLE CARITAL INVESTMENT, SMM, 00001180
r TOTONV # = TOTAL DEPR INVESTMT AS INPUTTEDe l«.FE. SUM OF INVEST(N). 00001190
r ToTDP2 = TOTAL DEPFECIARLE CAPITAL LESS SALVAGE VALUEs $MM, 60001200
c TOoTDP3 = DEPRECIARLE CAPITAL TN A PARTICULAR CLASS (TEMPORARY), 00001210
C TXCRED » = FEDFRAL INVESTMENT TaX CREDIT® EXAMPLE C.l0 00001220
C WEvCAP ® = WORKING CHPITAL, TOTAL, SMM ] 00001230
C YUGPREC = AMOUMT OF ANNUAL NEPCECIATION IN A PARTICULAR CLASS. 00001240
p 00001250
craea SUBSCRIPTED VARTAULES 000601260
C 00001270
© AMORTZ (NY = AMOUNT OF CAPITAL RETIRED- IN YEaR (N)s $MM, 00001280
C CAPEND(N) = TOTAL OUTSTANCING INVESTMENT AT END OF YEAR (N), 00601250
¢ CASHFL {N) = CASH FLOW AFTER TAXFS IN YFaAR (n) $MM . 006001300
¢ CPSTRT(N) = OQUTSTANDING CAPITAL INVESTMENT AT START OF YEAR (N) $M00001310
© DEPPEC (Nt = DEPRECIATINN TAKFN FOR TaX PURPNSES IN YEAR (N) $MM. 00001320
C DPFIAC(NFLY® = FRACTION OF TOTA{ DEPRECIARLE Iv CLASS NCL. 00001330
r EFFNCY(N) ¢ = ONSTRFAM EFFICIEMCY (PLANT FACTOR) FOR YEAR N  FXMPL 900001340
¢ EQYRTN(N) = AMOUNT ALLOCATED TO RETURN ON EQUITY IN YEAR (N), $MM. 00001350
6 EXPENS (N) = OPERGTING FXPFMSF YR Ns» NOT PROPOR TO ONSTREAM TIME 00001360
€ EXTEXP(N) & = ADDITIONAL OPEPATING EXPENSE FOn YEAR (M) 00001370
¢ FEEDPR(K) ® = PRICF UF FEFNSTOCK (K}s» S/UNIT . 00001380
¢ FEFDPT(K) © = CONSUYPTION RATE OF FEEQSTOCK (K)s AT 100% ONSTREAM 00001390
I EFFICIENCYs MM UMITS/YEAR. 00001400
c FERTAX(N) = FEDERtL IMCOMF TaxXx PAID IN YEAR (N) GSMM, 00001410
r FERTXN(N) = FED INCOME TAX CaLCULATEDy MAY RE NEGATIVE MM, 00001420
€ FRCINVIN) e = FRACTIONAL DISTRIBUTION OF DEPR INVEST IN CONSTR PER]0OD00001430

.0 INCOVE (N = GROSS INCOME FoOM SALES [N YFEAR (N), 00001440
T INTRST(N) = IMTERVYST ON DEAT PAID IN YEAR (N), $ MM, 00001450
¢ INMVFST(N)Y © = DEPRCPL CAPJITAL INVESTMT MADE AT START OF YR N SMM 00001450
¢ LIFEINCLY = = DEPRECIATION LIFF FOR CLASS NCL, 00001470
¢ PLTEXP (N) = TOTAL ANNUAL EXPFNSE IN YEAR (N) EXCL TAXES aND INTERES00001480
¢ PRICE(XY # = SELLING PRICF FO5 PRODUCT (Kie S/UNIT 00001490
¢ PHNRAT(K) # = RASE PPOD. RATE FOR PRODUCT (K). MM UNITS/YEAR 00001500
C PRAPTY(N) = LOCAL PROPERTY TAXFES PAID IN YEAR (N) SMM, 00001510
¢ PTNEQINENT)Y® = ANNUAL AFTFO-TAX RATE OF RETURN ON EQUITY 00001520
¢ STLTAX (N} = TOTAL STATE AND 1,0CAL TAXES [N YEAR (¥N) MM, 0000153¢C
r STXARL(N) = STATE TAXABLE IN-OME IN YEAR (N) - S$MM 00001540
¢ TAXARL (N) = FEDERAL TAXARLE [NCOME IN YEAR (N)., S£MM, 00001550
¢ TOTRTNI(N) = TOTAL RETURN TO NPEBT+EQUITY IN YEAR (N). SMM. 00301555
C TACRDT (N) = INVESTHMENT TAX CRREDIT TAKEN IN YEAR (N). SMM, 00001560
C TXLOSS({N) = TAX LO-S IN YEAR (N)e+ MM, 00001570
. WORKCP(N) # = WORKING CAPITAL TNVESTMENT AT START OF YEAR N <SMM 00001580
Ry 60001590
-

00001500

DATE 79.103/15.45.29
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LEVEL 2.2 (SEPT 76) MAIN 0S/360 FORTRAN H EXTENDED DATE 79.103/15,45.29 PAGE 4

¢ PLANT STARTUP IS ASSUMED T0 OCCuR AT THE START OF YEAR DPSTRTs 00001610
¢ ANN THIS IS THE SAME TIME AT WHICH DEPRECIATION ALLOWANCE REGINS. 00001620
- . 00001639
coudn 00001640
[ 00001650
r OPTIONS rONTROLLED RY LL SIGNaALS INPUTTED ON CaRD 1. 00001660
[t 00001670
~LL{1) = n SUM OF YEARS DIGITS DFPRECIATIOM FOR TAX PURPOSES 00001660
© LL(1) = 1 STRAIGHT LINE DEPRECIATION FOR TAX FURPOSES . 00001690
C LL{1) = 2 DNUBLE DECLINING BALAMCE DEPRECIATION FOR TAX PURPOSES 00001700
C LL(2) = 0 OBJECT IS TO DETERMINF PRICE OF MAIN PRODUCT (PRICE(1)}). 00001710
e LL(2) = 1 DBJECT IS TO DETFOMINE RATE OF RETURM ON EQUITY. 00001720
C LL{3) = a ORINT ALL 1TERATIONS 00001730
© LL{3) = } PRINT FINAYL JTERATION ONLY 00001740

C LL(4) = a N0 NNT ITERATE FFEN P-ICE. 00001750
¢ LL{6) = 1 TTERATE FEEDSTOCK(1) PRICF USING LELFPR. Q0001760
e LtL{S) = 6 NO Tax LOSS CARRYOVER ALLOWED 00001770
C LL(S) = ] FIVE vEAR TAX CARRYOVER ALLOWED oonn1780
¢ LL{6) = 0 FENERAL TAX CANNOT GO NEGATIVE 00001790
¢ LLIA) = 1 FEDERAL TAY CAN GO NERATIVE 00001400
e LL{T) = n INTERFST DUKING COMST NOT ADDED TO DEPR CARITAL 00001810
£ LL(7) = v IMTEREST DURING CONST AT RATE INTTOT ADDED TO DEPR CAPITAL 060001820
£ LL{7) = > INTEREST DURING CONSTZ COMPUTED FROM FRCINV AT RATE INTCON 00001R30
¢ LL(R) = n PRINT SUPPLEMENTaRY TaBLE OF CASH FLoW INFORMATIONM 00001840
C LL(B) = 1| OMIT SUPPLEMENTARY TABLE OF CASH FLoW INFORMATION 00001850
£ LL(9) = n MO ESCALATION 00001860
¢ LL(9) = 1 ESCALATION FACTORS APPLIED PER CARD 19 INPUTS. 00001870
o c ‘ 008NIABO
}> e 00001890
croce MOTE: ALL DOLLAR UUANTITIFS ARE HANDLED AS MILLIONS OF DOLLARS. 00001900
conda NOTE: INTEREST RATES, ONSTRFAM FACTORSs ETc ARE HANDLED AS DECIMALOOOC]1910
¢ FRACTIONS RATHER THAN AS PERCENTAGES. . 00nD1920
ceoty 00001930
c . Q0001940
© REFNTRY cOINTS IN PROGRAM ARE AR FOLLOWS, 0eonleso
¢ FOR READTNG NEW SET OF IMPUT DATA CARDS STATEMENT 1 06001960
¢ FOR RERUMMING WITH NP4 RATF OF SETUPN on eqully STATEMENT 48 A00anI9To
¢ FOR REQUmNING YITH nFy FREDSTOC. 1 PRICE STATEMEMT 48 00001980

. C FOR CONVFRGING THE C4SH FLOW PAYOUT TARULATION STATEMENT &5 N00619%0
c po00z000
c 00002010
c 00002020
ceweo START OF INPUT DATA coadadesraaed 80002030
c 00007040
cenve CARD Y. CONTROL SIGNALS FOw OPTIONS. PROBLEM TITLE. 00002050
1SN 0018 1 READ  40)e(LL{K)+R=lvl0lo (PIANAMILY2L=1915 0Q002060
C . gooozo70
ceudae CARD 2, TAX RaYFEs AND CePIvAL STRUCTURE. hbdiihi 2230
(SN 0014 ? READ 4O03sTXCHEDsFYITTXRSTATNC»STAREV,PROFTX o INSUREsDRTFRCIEOFRAC Q0002090
[ oong2100
coots CARD 3. TNTFREST HATES aND NTHER ECONOMIC DARAMETERS. SALVAGE vLU.00002110
¢ INTCON A»D INTTOT aRE QPTIONAL. 0oa02120
IsN 0017 9 READ 4032 THTNBTIFPPEXP«TOLFR e SALVAE ¢ TNTCON INTTOT»CNSTLN 00002130
[ a0002140
ceees CARD &, OROJECT LIFEe nUHSR oF ITERATIORS ALLOWEDs AND RKUMBER OF00002150




LEVEL

S-v

ISN
ISN
ISN
1SN

ISN

1SN

ISN

ISN

ISN

ISN

ISN

ISN

ISN

ISN

2.2

0814
0019
0021
0023

0024

0025

0026

0027

oo2s

0029

0030

0031

0032

0033

0034

0035

{SEPT 76)

y FEED

MAIN 05/-60 FORTRAN H FXTENDED
PRICES TO BE TRIED. ALSO NFOMAX,

Ceeds NFQMaX S THE NUWBER OF RATFS OF RETUAN ON EQUITY TO BE USEOD.
c NSTRT IS THE YEA4 IN WHICH LANT STARTUP TaAKES PLACE, ALSO
€ THE YEAR IN WHICH DEPRECIATION ALLOWANCES REGIN.
c
4 READ ANOIYNYRSINSTRTHINTRIES»VFDPRSsNEQMAXsNCARRY yNCREDT y NCNSTR

Cc

IF(NTRIES.LT.1INTRIES=]

IF (NANSTRLLTL1INCNSTR=])
[
Cue®s CARD 5, DEPRECIABLE CAPITAL INVESTMENT MANE EACH YEAR, SMM.
b S READ 403+ (INVEST(N) 9N=]1sNYRS)
r
c#e%s CARD

6 READ

c
c*e®s CARD
7 READ

r
caeke CAPD
c ALSO
c ALSO
c ALSO
8 READ
e
C
c

eass CARD

6, WORKING CAPITAL INVESTMENT MADE EACH YEARs S$HM.
4039+ (WORKCP (N) s N=14NYRS) .

To OPERATING EXPENSES EACH YEAR EXCLUSIVE OF TAXES.
4039 (EXTEXP (N) oN=14NYRS)

A. CONSTANT EXPENSES DURING PRE-~ AND POST-STARTUP PER}ODS.
LOW & HIGH LIMITS OF P20DUCT PRICE FOR USE IN ITERATION
DELFPRs THE DELTA FEED PRICE FOR FEEDSTOCK 1.,

TOLPRCy THE TOLERANCE ON PRODUCT PRICE CONVERGENCE.
403+EXINITHEXPCONyPL+PHyDELFPR TOLPRC

9. NUMBER OF PRONDUCTS FOR WHICH RATES AND PRICES ARE READ.

ALSOy NUuRFR OF FEEDSTOCKS FOR WHICH PRICES AND RATES ARE READ,
9

READ

c#e*e CARD
10 READ

CQ&IQ CARD
11 RFAD

ces®s CarD
12 READ

Ce#da CARD
13 READ

cae2e CARD
14 READ

roeedts CARD
15 READ
60“99 CARD
15 READ

Ge#%2 CARD
17 READ

ce#es CARD

4009sNPRODS s NFEEDS

10, PRICES OF PPODUCTS INCLe INITIAL FSTIMATE FOR MAIN PROD.
4039 (PRICE{N) yN=1,NPRONS)

11. AMNUAL PRODUCTINN RATES FOR PRODUCTS AT 100% CAPACITY.
4039 (PRDRAT (N) oN=1 +NPRNODS)

12. FFEDSTOCK PRICESe $/UNITs FOR ALl FEEDSTOCKS.
A03+ (FEEDPR(N) sN=1NFEFDS)

13, FFEDSTOCK CONSUMPTION RATES AT 100% ‘CAPACITYsMM UNIT/YR
403 (FEEORT (N) »N=1+NFEEDS)

14, RATES OF RETURN ON EQUITY,
403+ (RTNEQ(NEQT) yNERT=14NFQMAX)

iS. DEPRECTATION CLASSES,

400 9NCLSs (LIFE(NCL) oNCL=14NCLS)

16« FRACTIONS OF TOTA1 DEPRECIATION QY CLASS.
403+ (DPFRAC(NCL) sMCL=14NCLS)

17. PLANT OPe. FACTOR FOR EACH YEAR INCL PRE-STARTUP YRS
4039 (EFFNCY (N) yN=] yNYRS)

18. DISTRIAUTION OF IMVESTMENT DURING CONSTRUCTION PERIOD.

DATE 79,103/15.,45.29

00002160
00002170
00002180
00002190
00002200
00002210
00002220
00002230
00002240
00002250
00002260
00002270
00002280

00002290

00002300
00002310
00002320
00002330
00002340
00002350
00002360
00002370
00002380
000023990
00002400
00002410
00002420
00002430
00002440
00002450
00002460
00002470
00002480
00002450
00002500
00002510
00002520
00002530
00002540
00002550
00002560
00002570
00002580
00002590
00002600
00002610
00002620
00002630
00002640
00002650
00007660
00002670
00002680
00002690
00002700
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LEVEL 2.2 (SEPT T6) MAIN 057460 FORTRAN H FATEMDED DATE 79.103/15.45.29 PAGE 6
¢ THIS 1S c0RrR THF CALCULATION OF THE COMPOUNDED INTEREST DURING 00002710
¢ CONSTRUCTION. TF THIS OPTION IS NOT DESIPEDs CARD 18 IS A BLANK CARD00002720
C AND LL(7) MUST AE LESS THab 2  aND ENTER mRCNSTp=1 OM CARD 4. 00002730
¢ 00002740

ISN 0036 18 READ 4032 {FRCINVIN) sNz=1 «NCHSTR) 000027560
c 00002760

ce CARD 19. FSCALATION FACTORS, 00002770

1SN 0037 19 PEAD 403+ ESCCAP+ESCWRKESCORTLESCEXPYESCINI2+ESCCONIESCFDPJESCPRP 00002780
[ 00002790

reata END nF INPUT DATA LoLeoBdLRRCeaBaT 60002800

[ 00002810

o . 00002820

noavo 00002830

¢ SAVE THE LOW AND HIGH PRODUCT PoICE LIMITS FOR SUBSEQUENT ITERATIONS. 00002R40

o 00007850

,ISN go3a PLSAVE=RL ogporaeh
153 0839 PHSAYF=PH Qo002RT0
1SN 0040 FPSAYF=FEENPR(1) 00002680
1SN 0041 NEAT=] 00002890
I8 0042 RTYNENY=RTNEO(NEQT) 00007900
18 0043 NPSTRT=NSTRT goon29lo
ISN 0044 PROJI F=NYRS 00002920
r , 60002930

C SAVE NSTRT7 FOR INV TAX CRENIT CARRYOVER CaLC. 00002940

C THIS IS FINAL YEZR WHEN TNV Tax CREDIT CAN BE TAKEN 00002950

ISN 0045 - NSTRTT=NSTRT+HCREDT ¢0n0>960
repte 60002970

» r 00007980
=) cauns PRINT INPUT DATA #opoodGH 00002990
redta . 00003000

1SN 0046 NPANT={ 000063010
16 0047 1019 caMTINUE ) 00003020
isn 004R PRINT A00 00003030
ISN 0049 TFINDRNTEQ. 1) PHINT 688 00003040
sy 4051 PRINT ABTs(LLIKY oK=L olt) o (PoBNAMIL)sL=)1915) DOanINS0
1sn 0052 PRINT 039 TECREDWFITTXRSTAVNC«STAREY aon0a060
150 2053 PRINT &049PROPTA« INSURF «DRTFRCEUFRAC 00063070
I51 0054 PRINT ANS2RTNEQY « INTRAHT y PROILF + RPSTRT Go00R080
18N 00%% PRINTY AOSyPRPEXPTOLERSAMLVSE»CHNSTLH 90003090
1sM 0096 PRINT 636 INTCONSIMTTOT 400603100
IsH 0057 PRINT 637 MYRSNETRTCHTRIES «NFDPRS 06002110,
1SN 0058 PRINT A3A+NEFAMAXCNCARRY o NCRFDT 9 NCNSTR 00003120
reade 00003130

tsM 0059 BRINT 701 00003140
1s1 DOED PRIVT 6733 . 20003150
ISH 006} CEINT 630 (TNVESTIND o= 1M Y28 DUDNTLAD
ISH Q062 eQINT T01 . 00002y Y0
ISy Oie3 FRAINT 640 ) ounn318o
{SN Nise PRINT &10 (WORKCP (M) aM=Y o NT2S) gueo3iso
I1sN 0065 SBRINT TOL Qonp3z200
ISN 0066 PRINT Q&1 0a003210
SN O0&7 PRINT 6100 (EXTEXR (M) oN=]1NTRS) conn3220
ISM 006&A PRINT 701 00003230
1SN 00K9 ORINT 09 00np32450
sy 0070 FRINT AlD o (EFFNCYINPaN=1et ro &} oonaIRsn




LEVEL

LY

ISN

ISN
ISN
ISN
ISN

ISN
TSN
ISN
ISN

ISN

ISN
ISN
ISN
ISN
ISN
SN
ISN

ISN

: ISN
P ISN

Isn
IS
ISN
ISN

ISN
ISN
1SN

ISN
ISN

2,2
007}

gor2
0073
0074
0075

0076
0077
0078
0079

0081

0083
0084
0o0As
0086
0087
0088
0089

0090

7091

0092

0093
0094
n09s
0096

0097
0098
0099

n10}
glo02

(SEPT 76)

Corens

conne
Chaty
ce

1023

coogs
1022
coods

MAIN 05/360 FORTRAN H EXTENDED
PRINT 701

PRINT A114EXINITEXPCON

PRINT 6]12+NPRODS

PPINT 61345 ( PRICE(N) «N=]+NPQODS)
PRINT 613, (PRDRAT(N) +N=14NPcODS)

PRINT A34.NFEEDS

PRINT 610+ (FEEDPR (N} sN=14NFFEDS)
PRINT 610, (FEEDRTIN) ¢N=1MFEEDS)
IF (NORNT.EQ.1) GO TO lo22

END nF PRINT INBUT DATA,
4PPLY ESCALATION FACTORS TO INPUT DATA,
IF{LL (9).ER.0) GO TO 1022

DO 1221 N=1,NYRS

INVEST (N)=INVEST(N)# (] ,+ESCCAP)#8(N=]}
WORKPP (N) =WORKCP (N)#(] ,+ESCHRK) a¥ (N=-1)
EXTEXP(N) =EXTEXPIN)I? (] ,+ESCFXT) o8N
CONTYNUE

NPRNT=]

GO Tn 1019

CONTTNLE

C CALCULAT® TOTAL AMOUNT INVESTED, ' ZERO ANNUAL DEPRECIATION,

[»

OOIODIOTADIOOIDNHAD

24

TOTDNV=0,

WRKCAP=0,

PO 22 N=1sNYRS
DEPRFC(N)=0,0
WRKCAP=WRKCAP +WONKCP (N)

? TOTOMV=TOTDNV+INVEST (N)

TOTAL NEPRECIABLE CAPITAL IS THE SUM OF INPUTTED DEPRECIABLE
INVESTMENT aND IXTEREST DURING CONSTRUCTIONe INTDC--IT WILL
BE ZFRO UNLESS LL(7) IS GRE:TER THAN ZFRO.

IF LL(T)=1s TOTAL INT. DURING CONSTR. INPUT AS A FRACTION

OF TWE TOTAL DEPRECIARLE INVESTMENT. THIS FRACTION 1S INTTOT.
IF LL(7)=2+ INTE“EST DURING CONSTR. IS COMPUTED ACCORDING TO
SCHENULE OF EXPENDITURE OF CONSTRUCTION FUNDS--INPUT

AS AMNUAL FRACTIONs FRCINV(- )}y WHERE H GOES FROM 1 TO NCNSTR
THE IMTEREST RATE FOR THIS CALCULATION IS INTCON,

INTDr=0,.
CMPDFC=0.
IF(LL€7) EQ.1) IMTDC=CNSTLN®*INTTOT

INTTNAC=0.
IF(LL(T).LT.2)G0 TO 27

CALCHLATE COMPOUND FACTOR FOR TOTAL INTEREST DURING CONSTR,

DATE 79,103/15,45,29

00003260
00003270
00003280
00003290
00003300
00003310
00003320
000063330
00003340
00003350
00003360
00003370
00003380
00003390
00003400
00003510
00003420
00003430
00003440
00003450
00003460
00003470
00003480
00003490
00003500
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003580
00003590
00003600
00003610
006003620
00003630
00003640
00003650
00003660
00003670
00003680
‘00003690
00003700
¢0003710
00003720
00003730
00003740
00003750
‘00003760
60003770
00003780
00003790
00003800

PAGE
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LEVEL

8-Y

Isn
1SN
158
1SK

1SN

ISN
1SN
ISN
1SN
16N
ISN
IsM

I8N

TSN
ISN
ISN
1SN
18N

ISN
1SN
ISN

ISN
ISN

2,2

0104
2105
0106
0107

gion

0109

6110

0111
0112
0113
0114
01146
onr
0118

0119

0120
0121
gl22
n123
0124

6126
Q127
o128

0129
0130

{SEPT 76)
c
25
(n}
c
27
C
(
c
c
c
o]
r:G#QD
Cﬂ@ﬂﬂ
€
roeste
c
C
2R
c
r
coedo
c
<
s
¢
€
C
c
<
coens
¢
¢
3n
foada

MAIN 05/360 FORTRAN H FXTENDEO

THIS OPTION IS USED ONLY IF LL{T7)=2.
DO 25 N=lyNCNSTR

CMPDEC= (CMONFC+FRCINV (M) ) # (1. +INTCON)
INTTAC=CMPNFC-1.

INTDA=CNSTLN® INTTOC

TOTDFP=TOTDNV+INTDC

TOTAL INVESTMENT--THE SuM OF DEPRECIABLE AND WORKING CAPITAL
TOTINV=TOTDERP+HWRKCAP

THE TOTAL OF WRKCAP + SALVGS IS SAVED FOR LATER OUTPUTTING,
TOT8) 3=WRKCAP+SALVGE

CALCNLATE ANNUAL PROPERTY TAXES AND InSURANCE.
THESF ARE ASSUMED TO START 1IN YEAR NSTRT.

N0 2a N=z1sNYRS
PROPTY (N) =0,
TNSRMC (N) =0,
TFIN,LT.NSTRTIGO TO 2A
PROPTY (N)=TOTDEP®PROPTX
THSRNC (M) =TQTREPZ INSURE
CONT TNUE

CALCHLATE ANNUAL DEPRECIATINN ALLOWANCFS FoR TAX PURPOSES.
DEPRFCIATION 1S HASED ON TOTAL DEPRECIABLE CAPITAL LESS SAL~
VAGE VALUE,

TOTNP2=TOTDEP-SALVGE

OPTINANS AVATLARLE ARE AS FOLLOHS.

LLEly = 0 SUM OF YERRS DIGTTS
LLELY = 1 STRAIGHT LIME
LL(1Y = 2 DNOURLE DECLINING BALANCE WITH CANVERSION TO

STRATGRRT LIME.

00 37 NCL=1.NCLS
NDLIFE=LIFF (NCL)
TOTDRI=TOTNP2#DPFRAC INCL)
APLIFE=NALIFE
IFILL{1).EQ,. 2360 T0 24

SUMxn,
DO 35 uD=l.NDLIFE
SUM==UMeND

DO 32 ND=1eMNDLIFE
FRAC= (NDLIFE-NDe1} /5UH

DATE 79,103/15.45.29

00003810
000033820
00003830
00003840
00003850
00003R60
00003870
00003880
00003890
00003900
00003910
00003920
00003930
00003940
00003950
00003960
00003970
00003980
aoon3sgd
00004000
00004010
06004020
00004030
00004040
00004050
00004060
00004070
00004080
00004090
00004100
00004110
60004120
00064130
000041235
00006140
00004150
06004160
g00ns170
00004180
00004190
0000ap00
00004210 .
90004215
00004220
00004230
00004240
00004250
go000a26l
00004270
00004280
00004290
00004300
00004310
00004320
goo04330

PAGE
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LEVEL

6-v

ISN
1SN
 §:17)
ISk
ISN

TSN
IsN

1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
1SN

ISN

ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
TSN
ISN

2.2

0131
7133
0134
1135
0136

6137
013a

0139
0140
0141
0142
0144
0145
0146
0148
0149
0150
0151

0152
0153

0154
0155
0156

01S7
0158
0160
0162
0163
0164
0165
0166
0167
0168
0169
0170
017}
072
0173
0174

{SEPT 76)
32

¢

C

C

n
34

c
35

(
36

o
37

[N
readto

(o

c

c
3n

[
Crawy

C

“AIN

IF(LL (1) +ER.IIFRAC=] L /NPLIFE

N=NSTRT+NN=-1
YDPREC=FRAC*TOTOPI

DEPRFC (N} =DFPREC (N) +YNPREC

G0 Tn 37

DOUB: E DECLINING BALANCE METHOD WITH CONVERSION TO STRAIGHT

LINE,

NSL=n
RPEMNNR=TOTNDP3

DO 3+ MD=1.MDLIFE
MLEFT=MRLIFE~ND+1
N=NSTRT+ND~1

IF (NSL.EQ.1)GO TJ 35
ND8=REMNNR*2,/DPLIFE
DSL=0FMNDR/NLEFT
IF(DSL.GZ.NDBINSL=]
YDPRFC=AMAY] (DDRDSL)
REMNRR=REMNNR-YDPREC
GO To 36

YDPRFC=DSL

DEPRFC (N)=NEPREC(N) s YOPREC

CONTTNUE

CALCHLATE THE Sum OF THE ANMUAL DEPRECIATION EXPENSES.
RE EaUAL TO THE TOTAL DEPRECIARLE INVESTMENMT LESS SALVAGE

VALUE,

SUMDEP=Q.,
DO 37 N=1,NYRS
SUMDEP=SUMDEP+DEPREC (N)

PRINT DERIVED DATA,

PRINT 625

IF (LL (2) +EH.0IPRINT 632
IF(LL(?).EQ.1IPRINT 633
PRINT 442

PRINT £43,TOTONV

PRINT 644+ INTDC

PRINT 645, TOTDEP

PRINT 6469WRKCAP

PRINT K47sTOTINV

PRINT 702

PRINY 627+T0TDP2

PRINT 6264+SALVGE
SUM6>A=SALVAE+TOTDP2
PRINT 628+5UM628

PRINT 702

K631=14LL (1)

FORTRAN H EXTENPED

DATE 79.103/15.45,.29

00004340
00004350
00004360
00004370
00004380
00004390
00004400
00004405
00004410
00004420
00004430
00004440
00004450
00004460
00004470
00004480
00004490
00004500
00004510
00004520
00004530
00004540
00004550
00004560
00004570
00004580
00004590
00004600
00004610
00004620
00004625
00004630
00004640
00004650
006004660
00004670
00004480
00004690
00004700
00004710
00004720
00004730
000064740
00004750
00004760
00004770
00004780
00004790
06004800
00004810
00004820
00004A30
00004840
00004850
00004860



LEVEL

01-v

IsM
TSN
TSN
ISN
ISN
1SN
1S58
ISy

1SN
1SN
ISN
1SN
I1sH
15N
1SN
15N

Isn
ISN
ISN
1SN

1SN
15N
T8N

I8N
ISN
184
{SN
ien
I5N

2.2

0175
0176
0177
0178
9179
6189
nlai
0182

81A3
0188
0lg6
0187
0188
0189
0199
6191

0192
0193
0194
0198

0196
1197
8198

0199
0200
0201
0go2
0203
0204

1SEPT 76)
[
[
C
39
C
[
C
(M
C
[
(p
Cc
o
41
%3
[
nocag
Cc
49
[
ntato
reots
cC
&%
reedo
€
coods
C
Cc
[
N

MA TN 0S/360 FORTRaN H FXTENDED

PRINT £31.NPRNAM(KA3])

PRINT A104s (NEPREC(N) sN=)NYPS)
PRINT 701

PRINT R4AySUMDEP

PRINT 702

PRINT AR49

PRINT &50sCVPOFC

PRINT 65141IHTOC

£SCALATION FACTORS ARE PRINTED IF LL(9).NE,O

1F (L) (9) .EQ.0) GO TO 39

PRINT 702

PRINT 656

PRINT 65T FSCCAP» ESCHWRKe FSCEXT
PRINT 658y ESCEXPs ESCINTIe FSCCON
PRINT 659+ ESCFDP

PRINT 660» ESCPR¥

CONTYNUE

ASSTAN CONSTANT ANNUAL EXPENMSES PER INPUT DATA EXINIT AnD
EXRCAN,

DURIMG THE PRE~STARTUP PERINDs THE CONSTANT ANNUAL AMOUNT IS
EXINTT,
DURING THE OPERATIONAL PERINDy THE CONSTANT ANNUAL AMOUNT IS
FXPCnN,

00 41 N=1eNSTRT
EXPEMS (N)SEXINITA (1, +ESCINI) 2oy
PO 43 M=NSTRTyNYDS

EXPEMS (N) =EXPCON? (14 +ESCCON) 30N

REENTER AT 45 FOR ITERATION WITH NEW RATE aF RETURN ON EGUITY.
THE DATES OF RETURN TO BE USED WERF EMTEREN ON CARD 14,

CoNT Uz

FFEDBREY) =FPSaVE

RTMENY=RTNENINEOT)

CALCIHLATE OVERAGE RPRESENT WaRTH OF INCOMES FOR ESTIMATING
BRICF DIFFERENTI LS ees USED IN CONVERGENCE ROUTIHE.
FRA=HATFRC*TNTDAT *EGFRBCARTHEQY

NISFAC=1e/ ()1 o+RRA)

SUM1a=D,

RO 48 Nz HINYES

SQuUMla=siMlasDISFaCesy =PRARATII}SEFFHCY LI
NPFAC=(la/{le=FITTAR~SYAINCHFITYARY) IEOISFACHRNTRS/5URL6G

FOR PARAMETRIC STUDY OF FFEDN PRICE REENTER AT 4@ IF LL({&4)=1.
NOTE: THE NNLY FEFED PRICF T=AT IS VAPIED Is THE MalN FEED
NFOR7 15 THE NUMRER OF THE [TERATION ON FERD PRICE.

DATE 79.103/15.45.29

00004070
00004880
00004890
000049900
00004910
00004920
00004930
00004940
00004950
00004960
00004970
00004980
00004990
00005000
00nosolo
oonosn20
00005030
0onas5n40
00005050
00005060
ca00s070
00005075
00005080
00005090
00005095
60005100
00005105
000605110
00005120
00005130
00005140
00005150
680005160
cooos170
00005180
00005190
Gooos200
0o0n=210
00005220
00005230
00005240
00005250
60005260
00005270
000052880
00005290
Ghoys300
00005210
00005320
000052330
000052340
000052350
00nnG360
00005370
gon0%534u0

PAGE
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ISN 0222 PRICF (1)=PTRY . 00005930

LEVEL 2.2 (SEPT 76) MAIN 0S/360 FORTRAN H FXTENDED DATE 79.103/15.45.29 PAGE 11
c 00005390
ISN 0205 NFDPO=} 00005400
h c 00005410
ISN 0206 48 CONTTINUE 00005420
) . 60005430
ISN 0207 NPRINT=1-LL (D) : 00005440
c 00005430
¢ . 00005460
ce#®s CALCULAYE COST OF FEEDS TN PLANT AT 100% ONSTREAM EFFICIENCY. 00005470
c 00005480
ISN 0208 FNCOST=0. 00005490
ISN 0209 PO Sn N=}sNFEEDS 00005500
ISN 0210 S50 FNCOST=FDCOST+FEEDRT (N) *FEEDPR (N) 00005510
resss 00005520
¢ 00005530
o 00005540
(o THE TOTAL ANNUAL OPERATING FXPENSE IS PLTEXP(N)~-THE SUM OF 00005550
¢ THE CONSTANT ANNUAL EXPENSEe« EXPENS(N)s PLUS THE AMOUNT 00005569
c PROPNAPTIONAL TO THROUGHPUTs PRPEXP2EFFNCY(N})s PLUS ANY ADDED 00005570
c ANNUBL aMOUNTS INPUTs EXTEXP(N)» PLUS ANNUAL PROPTY INSURE, 00005580
c PLUS THE COST OF THE FEEDSTNCKS USED EACH YEAR. THE LATTER 00005590
c 1S T4E PRONUCT OF THE ONSTRTAM EFFICIENCY aND THE CALCU 00005600
[ LATEh FEEDSTOCK COST AT 100 ONSTREAM FFFICIENCY+FDCOST. 00005610
(5 NOTE THAT PLTEXP(N) DOES NOT INCLUDE ANY TaXES, 00005620
¢ IT IS ASSUMED THAT PROPERTY INSURANCE STARTS IM YEAR NSTRT, 00005630
(o FOR CALCULATION OF EXPENS(N) SEE STATEMENTS 41-43, 00005640
¢ 00005650
. c 00005660
1T ISN 021} D0 51 N=1sNYRS 00005670
> 1SN o212 PLTEXP (N} =EFFNCY {N) ®PRPEXP# {1, +ESCEXP) o8N o+ EXPENS(N) + EXTEXP(N) 00005680
1 +« INSRNC(N) + FDCOSTHEFFNCY(M)®(),.+FSCFpP)eeN 00005690
ISN 0213 51 CONTINUE 00005700
c ) 00005710
’ c THIS COMPLETES THE CALCULATTION OF THE ANNUAL OP EXPENSES. 00005720
c 00005730
cascn 00nos740
) c 00005750 -

ISN 0214 PTRY=PRICE (1) 00005760
1SN 0215 EQTRY=RTNEQY 00005770
ISN 0216 NTRY=1 00005780
1SN 0217 EOL=0.00 00005790
isn 0218 EQH=1.00 . 00005800
1SN 0219 PL=PLSAVE 00005810
1SN 0220 PH=PHSAVE 00005820
I . 00005830
¢ " 00005840
cesde STATFMENT S5 IS THE REENTRY POINT FOR TRIAL CALCULATIONS FOR 00005850
c OBTATNING CONVERGENCE OF THF CASH FLOW PAYQUT TABULATION. 00005860
c THE TRIAL NUMBER IS NTPY ANR THE PRICE IS PTRY. 00005R70
[ IF THE RATE OF RETURN ON EQUITY IS BEING CALCULATEDs THE 00005880
o NEW TRIAL VALUE IS EQTRY. 00005890
) c . 00005900
ISN 0221 S5 CONTTNUE . 00005910
¢ 00005920

|

|

|



LEVEL 2.2 (SEPT 76) MalN 05/360 FORTRAN H EXTENDED DATE 79.103/15;45.29 PaGE 12

ISN 0223 RINENY=2FARTRY 00005940

ISN 0224 IF(MNTRY.EQ.NTRIESINPRINT=1 00005950

nuste . 00005960

coetoe ZERD ALL-THE ENTRIES Ib THE PAYOUT ARRAY FROM THE PREVIOUS TRIAL. 00005970

ISN 0226 CALL ZERO 00005580

roocs 00005990

c 00006000

¢ 00006010

ceaofo CALCULATE ANNUAL PRODUCTION AND INCOME FROM SALES 00006020

o C : - 00006030

ISN 0227 DO 6n Nz=1NYRS 00006040

ISN 0228 TOTPR=0, 00006050

ISN 0229 No 5¢ NPR=1+NPRONS 00006060

ISN 0230 59 TOTPr=TOTPR+PRDRAT (NPR)SPRICE (NPR) 000066070

ISN 0231 TNCOME (N)STOTPRAEFFNCY (N) 2 (1, +ESCPRP) veN 00006050

1SN 0232 60 COMTTNUE 00006090

ceaty ' 00006100

conos MAIN LODP STARTS HERE. CALCULATE PAYQOUT TaBLE., HNEY JITERATION 00066110

c REENTERS AT STATEMENT 55, Max¥ NUMBER OF ITERATIONS = HTRIES, 00006120

cesee CREDYT IS THE TOTAL FEDERAL IMVESTMENY TAX CREDIT. 06nan130

[ 00006140

1SN 0233 IF(NORINT.ER.BIGH TO 64 000061560

o o 00006160

ISN 0235 PRINT 616y (PRBNAMIL) sL=1315)+FEEDPR(1) . 00006170

ISN 0236 DBT272=INTORT%100.00 ! 00006180

= IsN 0237 RTBEAZ2=RTNEQY2100.00 ) . 00006190

7 1SN 0238 PRINT 630«NTRY,PRICE(]1)4DRTP24RTHEQRZ2sDATFRCIEQFRAC 00096200

FS' 154 0239 PRINT 6179 (KCyKC=1911) ) 00006210

1SN 0240 PRINT 623 00066220

C 30006230

ISN 0241 64 CONTTNUE 00006240
e 00006250 '

~ 00006260

C INITrAL CAPITAL THVESTMENT INCL. CALCULATER INTEREST DURING - 0000R270

¢ CONSTRUCTINN. IF LL{T) wWas YNPUT aS ZERDs INTDC IS ZERO, a0o06a280

[ 000062590

158 0292 CPSTOTLLIYSINVESTII) o INTOC+WORKCP (1) 00006300

o Gaps310

coovs CALCULATE InV. TAXK CRED,., RATED ON TOTAL DESRECIABLE CAPITAL. 00n06s3IZO

1SN . 0243 CREDYT=TOTOERPQTRCRED 00006330

ceass 00006340

coads CALCHLATE THE PAYOUT TanLE YEAR HY YEAR. 00006350

coots 00006360

(SN 0244 NCOMB]_ =0 00006370

o 000062380

C Qonoe351

o THE ARJECT 15 TO HAKE THE O0TSTaNDING caAPITAL &7 THE END OF g000s400

C THE £INalL YFAR FGUAL TN THE TOTAL WORKING CAPITAL INVESTHENT 03006410

o PLUS SALVAGE VALUE, TOTAL wORKING CARITAL IS ASSUMED To GaHoaacy

C REMATE INVESTED FIGHT Uf TO THE ENO QF THE PROJECTY AND IS G000A430

i RECOUFEREN INTACT AT THeT TIrE, 0000N6KL4GD

[ C0006450

Isn 0245 D0 80 Nz=lsNYRS Q0006460

cRedg 00004470

' INTe ON NERT LRETURN O ENUITY RASEDR an OUTSTANDING CARITAL Q00064BY

——————-M



LEVEL

€T~V

ISN
ISN

ISN

ISN
ISN
ISN

ISN

1SN
ISN

ISN

ISN

ISN
ISN
1SN
ISN
ISN

1SN
ISN
isN
ISN
1SN
SN
1SN

ISN

ISN

ISN
ISN

ISN

2.2

0246
0247

0248

0245
0250
6252

0253

0255
0256

0257

0258

0260
0262
0263
0264
8265

0267
0268
0270
0271
0272
0273
0274

0275

0276

0277
0279

0280
0281

0282

(SEPT 76)

resan
cosse

Coans

65

Couos

68
Cheny

69

Choss

aOOn

Ly

To

MAIN 057360 FORTRAN H EXTENDED

INTRST (N) =CPSTRT (N) ®*DATFRC®* INTORT
EQYRTN(N) =CPSTRT (N) *EQFRAC*QTNEQY

STATF TAXARLE INCOME,

STXABL (N) = INCOME (N} =PLTEXP () - -DEPREC(N)~INTRST (N)
STATE AND LOCAL TAXES--NOT PERMITTED TO BE NEGATIVE.
STLTAX(N)=STXABL{N)*STAINC
IF(STLTAX(N) LT, 0.)STLTAX{NI=0.0
STLTAX(N)=STLTAX(N) +PROPTY (1)

STATF REV TAX = STAREV#INCOME (N)==TNCLUDED IN STLTAX(N).
IF{IMCOME(N) «6T.0+)STLTAX (NI =STLTAX (N} +STAREV® INCOME (N)

FED TAXABLE -INCOME AND FED INCOME TAX BEFORE INV TAX CREDIT.
TAXARL (N) =STXABL (N) ~STLTAX (N)

FEDTAX(N)=TAXABL (N)®FITTXR

FEDTXN(N) IS A CALCULATED TaX WHICH MAY BE NEGATIVE .
FEDTXN(N)=FEDTAX (N)

FEDTXN(N) IS SAVED. FEDVAX(N) MAY BE SUBSEQUENTLY ADJUSTED.

IF TAXES ARE ALLOWED TO BE NEGATIVEs GO TO 70O,
JIFILL(6).6T.0)G0 TO 70

IF TAXFS ARE NOT ALLOWED TO BE NEGATIVEy Dp THE FOLLOWING.
IF(FFDVYAX(N) aGE.0+)GD TO 66

TXLOSS IN)==FEDTAX (N)

FEOTAX (N)=0, -

CONTTNUE

IF(LL{5) «£Q,.0)YG0 TO 69

FIVE YEAR TAX LOSS CARRYOVER CALCULATION.
NCARRY WAS TINPUTTED AND IS NORMALLY 5.
NA=N=NCARRY

IF(NALLT 1 INASY

DO 6R NLOSS=NAWN
DEDUAT=AMIN] (TXLOSS (NLOSS) +FEDTAX (N})
FENTAX (N)=FEDTAX (N) -DEDUCT

TXLOSS (NLOSS)=TXLOSS INLOSS) -DEDUCT
CONTTNUE

END oF TAX LOSS CARRYOVER CAaLCULATION,

CONTTNUE

INVESTMENT TAX CREDIT IS SUATRACTED FROM INCOME TAX.

TXCROT (N) =AMINL (FEDTAX (N) »CREDIT)

PUT 7-YEAR LIMIT ON CARRY-FARWARD OF INVESTMENT TAX CREDIT,
NCRENT WAS INPUTTED AND IS NORMALLY 7.

NSTRT7?7 IS THE SUM OF NSTRT AND NCREDT.

IF (N BT.NSTRTT)TXCRDT {N) =0,

FEDTAX(N)=FEDTAX \N)=-TXCRDT (V)

KEEP TRACK OF REMAINING CRENIT NOT YET USED.
CREDTIT=CREDIT=-TXCRDT (N)

GO To 73

CONTINUE

DATE 79.103/15.45.29

00006490
00006500
00006510
00005520
00006530
00006540
00006550
00006560
000065790
00006580
00006590
00006600
00006610
00006620
00006630
00006640
00006650
00006660
00006670
00006660
00006690
00006700
00006710
00006720
00006730
0000,740
00006750
00006760
00006770
00006780
00004790
00006800
00006810
0000A820
00006830
000068490
00006850
00006860
00006870
60006880
00006890
00006900
00006910
00006920
00006930
00006940
00006950
00006960
000065970
006006980
000069590
00007000
o0ooo07volo0
00007020
00007030

PAGE
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LEVEL 2.2 (SEPT 76) MAIN 067160 FORTRAN H EXTENDED DATE 79.103/15.45.29 PAGE 14
B c 1NV TAX CREDIT FOR THE CASE WHEMN INCOME TAx CAN BE NEGATIVE 00007040
ISN 0283 . IF(N,LT.MSTRTIGO TO 73 00007050
1SN 0285 FEDTAX(N)=FEDTAX(N)~CREDIY 00007060
ISN 0286 TXCRNT (N)=CREDIT 00007070
ISN 0287 CREDTT=0. 00007080
1SN 0288 73 CONTIMUE 00007090
c 00007,00
ceaca CALCHLATE CASH FLOW AFTER TaXES FOR YEaR (). 00007110
ISN 0289 CASHEL (N) =TINCOME (N) ~PLTEXP (x) =STLTAX (t) ~FENTAX (M) 00007120
. e 00007130
ceoos CALCHLATE TOTAL INTEREST ANn RETURN ON EQUITY FOR YEAR (N), 00007140,
1SN 0290 TOTRTN(N) =INTRST (M) +FQYRTN (1) 00007150
¢ 00067160
C AMORTIZATION/RECOVERY OF REMAINING CAPITAL BASED ON CASH FLOW 00007170
c LESS AMOUMT ALLOCATED TO TNT ON DERT & RETURN OM EQUITY, 0650071848
Isn 0291 AMORTZ (N) =CASHFL{N)=TOTRTH (M) 00007190
I 00op7200
c AMOUMT OF CAPITAL DUTSTAMDIMG AT END OF YEAR. 00007210
158 0292 CAPEND (N)=CPSTRT (}N) =AMORTZ (+) 00067220
¢ . 00007230
ISN 0293 IF(NPRINT.EQ.0)G0 TO 76 00007240
1SN 0295 PRINT 615+neCPSTRTINY) «EFFNCY (N) ¢ INCOME (N} o PLTEXP (1) 2 STLTAX (N} » 00007250
1 TXCRDT (M) oFEDTAK (M) »CASHFL (N} » TOTRYN(N) 9 AMORTZ (1) s CAPEND (N) 00007260
c ponar270
1SN 0296 76 CONTTNUE 00007280
1SN 0297 CPSTOT (N+)1)=CAPENO{N) + INVFST(N*l) ¢ WORKCP(Nel) 00007290
+ 1SN 0298 IF(COSTRT (M+1) (LTe0,)CPSTRT (H+1)=0, 00007300
- T IsSN 0300 BALNMrE=CAPEND (N) = WRKCAP ~SALVGE 00007310
= IsN 0301 IF (N,FQ.NYRS) NCOMPL=1 00007320
! c : 00007330
¢ JUMP OUT OF PAYOUT LOOP IF THE INVESTMENT GETS TOO SMALLe 00007340
1SN 0303 IF(RALNCE LTa0e s ANDSN.GTJHNSTRTIGO TO 82 00007350
fasan 00007360
16N 0305 80 CONTYNUE 00007370
c 00007380
ISH 0306 NEOMDL =) 00007390
c GOH0T40D
c AT THF END OF THE 60 LOOP THE PAYOUY TABULATION IS COMPLETED 00007410
c AND PRINTED BUT IS NOT NECESSARILY CONVERGED,. 00007420
C 00007430
ISN 0307 82 CONTINUE , 00007440
ISN 0308 IF(NERINTEQ.0)GO TO 33 00007450
ceote 00007460
I 00007470
I THE FOLLOWING PRINT STATEMENTS ARE EXPLANATORY NOTES FOR THE 0an07480
I PAYOUT TAQULATION. ’ 00007450
1SN 0310 PRIMT T02 gooo1s00
1SN 0311 PRINT &29 oono7sle
ISN 8312 PRINT 6199WRKCAP 00007520
ISN 0313 PRINT B00sSALVGE 00007530
ISN 0314 PRINT 813,T0OTAL3 00007540
C TOTR13 IS THE TOTAL OF THE PRECEDING TwWD LINES. 00007550
ISN 0316 PRINT 801 : 00007560
1SN 0214 FRINT 802 QUN0TSTI0
IsN 0317 PRINT 802 00007580




LEVEL

GI-v

ISN
ISN
1SN
ISN
ISN
ISN
ISK
ISNn
1SN
ISN
1SN

ISN

1SN
ISN

1SN

ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN

ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN

ISN
ISN
ISN

ISN

2.2

0318
0319
0320
0372}
0322
0323
0324
0325
0326
0327
0328

0329

03131
0333

0334

0336
0337
0339
0341
0342
0344
n346
0347

0349

0350
0351
0352

0353
0358
0357
0358

0359
0361
0362

0363

(SEPT 76)

63

[ph AT
conto
ceadn

ceoss

86

87

Ceuta
B8R

90
resag
cﬂ'“ﬂ

[

MAIN 0S/260 FORTRAN H FXTENDED

PRINT Ans
PRINT RDS
PRINT RQ5
PRINT 207
PRINT B0A
PRINT ARNO
PRINT “A10
PRINT All
PRINT Al12
PRINT €24
CONTTNUE

TEST FNPR CONVERGFNCE. TOLEQANCE USED HERE IS INPUTTED.
IF(DARS (BALNCE) o T TOLERANN.NCOMPL.ER.1)Go TO 88

IF(NTRY,GE.NTRIESIGO TO 90
NTRY=NTRY+1

IFILL(?).EQ.1)60 To 87

JTERATE ON PRICE(L) IF LL(2V=0
ITERaTF PRICE BY AVERAGING THE CURRENT MIN, HIGH AND MAX. LOW.

PTRY4=OTRY

IF (RALNCE.6T,04)PL=AMAX] (PL.PTRY4)

TF (RALNCE.LT04)PHSAMINL (PH.PTRY4)

PRCEZR=PY-PL

IF {PPCERR(LT.TOLPRC)GO TO 8%

IF (NCOMPL .FQ. 0, AMD .NTRY.LT.9)G0 TO 86
PTRY=PTRY+DPFACSRALNCE

IF(PTRY .GEPH.OR.PTRY .LE.PL,OR.NTRY.GT.5)PTRY=0.5% (PL+PH)

REENTER AT 55 FOR NEXT ITERATION UNLESS NTDY:NThIES-
GO Tn §S

PTPY=3.5% (PL+PH)

60 Tn S5

CNONT TNUE

ITERATE RATE OF RETURN ON EQUITY. SIGNALLED BY LL(2)=1,

IF (RBALNMCE.LTo0.)EQL=AMAXYI LENLIEQTRY)
IF (BALNCE«GT+04)FUH=AMIN] (EQOHsEQTRY)
FQTRY=0.5% (EQL+EUNH)

60 Tn 55

IF(NPRINT.ER.1VGO TO 90
NPRINT =1
GO Tn &5
CONT TNUE

AT THIS POINT EITHER CONVERGENCE HAS SFEN REACHED OR THE ALLOWED
MAXTIMUM NUMARER OF ITERATIONS HAS BEEN MADLE,

DATE 79.103/15.45.29

00007590
00007600
00507610
00007520
00007630
00007640
00007550
00007660
00007670
00007680
00007690
000607700
00007710
Q0007720
00007730
00007740
00007750
00007760
00007770
00007780
00007790
00007600
000073810
00007920
00007830
00007840
90007850
00007860
60007R70
00067880
00007890
00007900
00007910
00007920
00007920
00007940
00007350
00007960
00007970
00007980
00007990
00008000
00008010
0000R020
00008030
00008040
00008050
00008060
00008070
000048080
00008090
00008100
00008)10
060008120
0000R130
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LEVEL

91-v

IsN

ISN
ISN
TSN

IsM
ISN

IsH

150
1SN
1SN
ISH
ISH
I5N
TSN
ISN
1SN
Isn
&1
JSH
IsH

ISN

ISH
ISN
ISN
TaN
15N
ISN

IsN

1SN
1su

2.2

0364

0366
0367
0363

0369
0370

0371

0372
0373
2374
03715
0376
0377
0378
0379
0380
0381
9382
03423
0384

038%

0386

0388
1389
939]
{439
1394
D395

0396

0397
039r

(SEPT 76) Haln

057360 FORTRAN H FXTENDED .

HOWEVFRy THE FEED PRICE ITESATIONs IF REGUIREDs REMAINS
T0 BF DONE,

DO MO

SRINT SUPPLEMENTARY TAQLE OF INFORMATIONs UNLESS LL(B)=1.

TF (LI (R} «ENL1)GO TO 96

o

PRINT 6204 (PEBNAMIL)sL=1+1D)
PRINT A)Te(KCeKC=1411)
PRINT 22
cﬂbbg
DO 9= N=1«NYRS
PRINT G1SeNs INVEST(N) +CPSTRT(N) oDEPREC(N) » INTRST(N) 9 TXCRDT (H)»
: TAYABL (D) o FEDTAX{N) 9STXaABL (M) cEQYRTRIN) ¢ PROPTY (N) o FEDT XN (N)
95 CONTINUE
[ phed-Rod=]
PRINT 702
PRINT AD1
eRINT 490l
SRINT @02
PRIMNT 903
PRINT 904
PRINT Q0S
PRINY 90AQ
PRINT Qa7
PRINT 9089
PRINT Q09
PRINT Q10
PRINT 911

rooos
96 CONTINUE

NOW OFPEAT THE PPOALEM WITH NEW FEED PRICE IF THE FEED PRICE
TTERATION OBTION 16 ARING USED. . THaT (Sy IF LL{4)=l.

THE PEENTRY POINT FOR THIS 1S STATEMENT 48, THE COMPLETION
POINT 15 STATEMENT 100. NOTE THAT THF ONLy FEED PRICE

THAT CHANGES IS FEEDPR(1)s THE MAIN FEED.

IF(LL(8) .E0, 060 To 100

(o) [s Bele Nu Re Ry Eo Ty

NFDPR=MFDPRe]

IF(NFRPR,GT NFOPEDIGO TN 104
FEENDR())=FEERPR (1) +DELFOR

IEILL (2)En 1200 T 47

PRICE (11=RRICE (1Y +RELFPREFEFOAT L) /RANRAT (Y
GO Ta «R

(v
100 CONTYAIIFE
¢
r#obo& FGRMQTS 30WeCRGRORRERRRBDILRSLOORT
€
400 FORMAT(IATSY
&01 FORMEIT{INIZe1534)

DATE 79.103/15.45.29

6000a140
00008150
0000A160
00063170
00008180
00004190
00008200
00n0n210
0000AR220
0000R23D
00008240
000048250
00008260
00008270
0000A280
00008290
0000R200
6000a310
00008320
0000R330
0000/340
00008350
00002360
aoqoeg3vTe
06008380
60008390
00008400
00008410
00008420
60008430
000086440
00003450
00008460
0000RGTO
H0n0848D0
A0G02490
anngasno
000oRs10
00DHARG2D
00008530
0000A540
00008550
00008560
00n00RS70
00008580
0000RSS D
03n0snR00
00006R1U
00n0Re20
D00DROI0
QUNOREST
a0n0Res0
000NAGRLT
go00ngsT0
T RSIU

PAGE
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L1-Y

LEVEL 2.2 (SEPT 76) MAIN NS/3160 FORTRAN H FXTENDED DATE 79,103/15,45.29 PAGE 17
ISN 0399 403 FORMAT(AE10,.0) . 0000R690
TSN 0400 404 FORMAT{20A4) 000NR700
1SN 0401 600 Fonuartvl'.%x,'INPuT DATA StPPLIED BY USERt,4/) 0000AR710
ISN 0402 601 FORMAT(T ¥,5X,9CARD 1'94Xs101495X015A44 /) 00008720
ISN 0403 603 FORMaT(t 745Xy ' TXCREDyFITTX2sSTAINCsSTAREV S 9SX45F1044) 00008730
ISN 0404 604 FORMAT({Y ¥ 4SX4?PROPTX,y IMSURE sDRTFRCIEQFRACY ySXs5F10.4) 00008740
[SN 0405 608 FORMAT(? '.sx-'PTNEQY,1NTDBT.DROJLF.DPSTPT-,sx.5F10.4) 00008750
ISN 0406 605 FORMAT (0 1 ,GXe 'PHPEXPyTOLFRSALVGE yCNSTLN 195XsSF1044) 00008760
ISN 0407 609 FORMAT (Y *,SXe'PLANT OMSTPEsM FACTOR {NPUTTED ON CARD 17 . 00008770

. 1 ' FOR FACH YEAR OF PRO.JECT LIFEws EFFNCY(N) '4/) 00008780

ISN 0408 610 FORMAT(? t,5X48F)5,6) ’ 00002790
ISN 0409 61) FORMAT(® ?eSXe1EXINITy EXPCNANT 20X s4F15e4) 0000RR00
ISN 0410 612 FORMAT(?0145Xy"PRICES AND BASE PRODUCTION RATES FOR's I3, 00008810
1 ' PRODUCTS?,/) 000nAaR20

ISN 0411 613 FORMaT (¢ *yGXy»10F12.4) 00008830
ISN 0412 615 FORMAT(Y v4J453%X«11F11,4) 00008840
ISN 043 61a FORMAT(917,10Xy9PAYOUT TARULATION®+10Xs15A4, 000ORRSO
1 SXy'FFED PRICE =14F1047,/) : 0000RR60

ISN 0414 617 FORMAT (4 1e5X91111147) 0000R870
ISN 0415 618 FORMAT(® *,10X+20A4) 00008880
ISN 0416 619 FORMaT(*0'+15Xs *HORKING CAPTTAL RECOVERED INTACT AT END OF t, 00008890
. 1 IPROJECT LIFE = 1,4F15.5) 0000R900

ISN 0417 620 FORMAT(919410Xs¢8DDITIONAL NETAILS OF CALCULATION? 9SXs15A44/77) 0000Rgl0
ISN 0418 622 FOPMaT(* ?,10Xs*INVEST CPSTRT DEFREC INTRSY v 0000R920
1 * TXCRDT TaxanL FEDTAX STXARL EQYRTN® 0009R930

2 ¢ PROPTY FEDTXt94/) 00008940

1SN 0419 623 FORMAT(? v,]10Xy'CPSTRY EFFNCY REVENVUE PLTEXP U 060008950
1 YSTLTAX TXCRDT FEOTAX CASHFL JOTRTN U 00p0B960

2 tAMORTZ CAPENQD4/) 000039570

1SN 0420 624 FORMaT(90¢4)0Xs?COLUMM 11 PLUS NEW INVESTMENT = NEXT ENTRY OF 1, 0000R980
1 v COLUMN Lee//) ) 00008990

ISN 0421 625 FORMaT(111,SXe'DFIIVED NATA. CALCULATED FROM INPUT DATA.'. 00009000
1 SX4 * INCLUDES ESCALATION IF CALLED FOH AY USER.'+///) 00009010

ISN 0422 626 FORMAT(Y ',10Xs'SALVAGE VALUE AT END OF PROJECT *+10XsF15.5) 00009020
ISN 0423 627 FORMaT( 410X TOTAL DEPRECIATION FOR TAX PURPOSES 1,10X+F15,5) 00009030
ISN 0424 628 FORMAT(t to10Xs*TOTAL 1910XsF15.5) 00009040
ISN 0425 629 FORMaT(* *415Xy'THE LAST ENTRY IN THE FINA_ YEAR SHOULD BE 1, 00009050
1 tFOUAL TO THE WORKING CAPTITAL INVESTMENT PLUS SALVAGE VALUE'/) 00009060

ISN 0426 630 FORMAT(S 310Xy 'TRIALY 4 13+6Xs'PRICE =t4F LU 4e7Xs"DEBT AT*+1F 6.2y 00009070
1 ? %tySX4'RATE OF RETURN ~N EQUITY =13FB,3.¢ B0,SX,1D/E =9, 00009080

2 FG.29V/ V4 F L /L)) 00009090

ISN 0427 63) FORMAT(®0'4SXy*CALCULATED AMNUAL DEPRECIATION ALLOWANCES® 00009100
i 12Xe?3Y 99A5s8 MFTHOD'./) 00009110

ISN 0428 632 FORMAT (9 '4SX+tOSJECTIVE IS TO CALCULATE PROQUCT PRICE'4+/) 00009120
ISN 0429 633 FORMAT(* 1.5Xs'O0RJECTIVE IS TO CALCULATE RATE OF RETURN 19 - 00009130
1 *ON EQUITYvs/) 00009140

ISN 0430 G384 FURMAT (907 5X9*PHICES AND CANSUMPTION RATES FDR'yI3e 00009150
1 t FEEDSTOCKS'+/) 00009160

ISN 0431 635 FORMaT (911 .SXy'REPEAT PROPLFM WITH NEW FEEND PRICE.'2///) 00009170
ISN 0432 634 FORMaT (1 1 eSXe?INTCONSINTTOT YaDXyS5F1D.4) . 00009180
1SN 0433 637 FORMAT(? '45Xe *NYRSyNSTRTyNTRIESsNFDPRS 133X+5110) 00009190
ISN 0434 63R FORMAT(Y #35Xs 'NFOMAXyNCARRY oy NCPEDTsNCNSTRY 93X35110) 00009200
ISN 0435 639 FORMaT(! 'SXs*DEPRECTARLE CAPITAL INVESTMT INPUTTED ON CARD 5 s 00009210
1 * FOR EACH YEAR 0OF PROJECT LIFEs INVEGT(N) ¢4/) 00009220

ISN D434 640 FORMAT{Y 145N+ tWORKING CAPITAL INVESTMENT INPUTTED ON CARD 6 4 00009230



81-v

I8N

154
161
Isn
(&N
[an
15N
I8N
1SN
15%

2.2

0437

04138
0439

0449
0441
0442
0443

04464
naas
Nasb
0467
fssh
04469
8450
0451

¢ 0452

0657
0454
0455
0456

0487
0458

0459

0460
0461
0462

Dat3
0464
ns6%
84646

0&6T
046H

0469
0470
4771
0a72
2473
474
0475
[ £
NsT7

(SEPTY T6)

DATE 79.103/15.45.29

i
Mol nS/sPn FORTRAN H FXTENDED
, .

1 * FOR FACH YEAR OF PROJECT LIFEs WORKRP(N) 14/) 00009240
641 FORMAT(Y 945X, *OPERATING FAPENSFS TNPUTTED ON CARD 7 %y 00006250

1 ' FOR FACM YEAR OF PRO/ECT LIFEs EXTEYP(N} %4/) 00009260
642 FORMAT(Y ¢,5Xs'BHEAKDOWN OF TOTAL CAPJTAL INVESTMENT!,/) 00009270
643 FORMAT (Y V510X TOTAL DEPPECTARLE THVESTMENT AS INPUTTED ¢,5X, 00009280

i F15.5) 00003290
644 FORMAT (Y 9,310Xs YCALCULATED THNTEREST DURING CONSTRUCTION #,5X, 00009300

1 F15.%) 00009310
645 FORMAT (Y 910Xt TOTAL DEPRECIBRLE TNVESTMENT 145Xy £0009320

1 F15.5) 00009330
646 FORMAT(Y 510X« TOTAL WORKING CAPITAL AS INPUTTED 195Xy 00009340

1 F15.5) 00003350
647 FORMAT( v4310Xe?TOTAL CALCUILATED CAPITAL INVESTMENT 1,5X, 00009360

} F15.5) ' 00000370
648 FORMAT(Y V9 10XKe'SUM OF NEPRFCIATION ALLOWANCFS 910XsF15,.5) 00009380
640 FORMAT(D 145X 0CALCULATION NF INTEREST DURING CONSTRUCTION's/) 000092390
650 FORMaT (v 1 410X tCOMPOUND THYESTMENT FACTOR CHPDFCYs13KeF15,5) 40809400
651 FORMaT(Y 9, 1080 TOTAL INTERFST NURING CONSTR INTDC 12X eF15,5) 00009410
GES FOARMATIY 148X tBIINT JHRPUT ~ATA WITH ESCALATED COS5T151,/7) 00009420
656 FORMAT (Y $4SKTESCALATION FACTORSs FRACTION/YEARYs/) 00609430
657 FOOMAT (1 $310Xo0NARPTITALY WOUK CAPITALy EATP EXPV25Xe3F1044) 00009640
658 FOOMAT(S 110XV OPERATING ENPEMSES t45493F10,4) 00009450
650 FORMAT (9 14104 3FRICES OF ALL FFEDSTOCKS t35%93F10.4) 00009460
O FORIMAT(! e 0N tPATICES OF ALL PRODUCTS t45Xs3F10.4) 00009470
701 FORM:sY (/) 00009480
T02 FORMAT (/) 00009490
KON FORMAT(? 1a1SXetSALVAGF VABILUE RECOVFRED INTACT AT END OF t, 00009500

1 sPROJECT LIFL = t9F15.5)! ' 00009510
BO1 FOQMAT (9 04]10%e0xbyY TN CALCHLATIONS IS AS FOLLOWS.':/) 00009520
BO? FORMZT(Y 1e]OXs'COLUMN 1 = CAPITAL INVESTMEMY QUTSTANDING ATV, 00009530

1 v START OF YZar INCLUDINA WORKIMG CafPITaL . B} 06609540
BO3I FORMAT (Y 1491 0Xe0CULUMY 2 = ONSTREAM EFFICTENCY (PLANTYy 00009550

1 v ORERATING FACTOR) LB g0009560
B04 FORMAT( 9,10XCOLUMN 3 = GROSS INCOME FROM SALES v) Q00095740
BOS FORMAT (Y 2] 0xs0COLLMY & = OPFRATING FXPLERSFS EXCLUDING TAXESY) 40609580
Bls FORMAY(Y 31040 COLUMN & = STATE aND LOCAL Ta2XES e aunins9g

1 FINCLUOING PROPERTY TAX o [HSURANCE ) onnR9s9s
BOT FOGRMAT Y 94 J0xs v 00LURN 6 = FENFFPAL INVESIVENT TAX CREDITE) 0HonNn9edd
BUA FORMAT(Y 910X COLUMY T = NFET FENERAL INCOME TaX PAIDY) 00009410
806 FORMAT(Y tel0xet 00 UMM 8 = CoSH FLOR aFTER TAXES?) QON09620
810 FORMAT(* P10Xe'COLUMN O = INTFREST ON DERT aND RETURN ON ¢, 00003630

1 EAVITY BASED ON COLUMN )v) 00009640
811 FORMaT(® ¢l 0y COLLMN 10 = PEQUCTION OF QUTSTANDING CAPITALYy 00009650

1 Y OINVESTMENTy COLUYM a-9e) 00009660
Bl2 FORMAT(Y toJO0XeaCOLUMN 11 = OUTSTANDING CAPITAL INVESTMENT ATy eaoe9sTo

1 YoFND OF YEAQ INCL wWOSKI-13 CAPITAL. CUL 1=10°%) penoana0
G133 FNIMaTIs .15t TUTALI S0 ar 15,5+7) 0009690
S0} FOIMATEL velfis s ULUMY ) = NFEW INVESTWENT MADE AT STARY OF YEAR®I(0ON09700
GO FORMAT (Y Tod{tey PCOLUME 2 = TOTAL CAPITAL &7 START OF YEAR?) 02009710
G003 FoeMaT(r €10t 70LUYY 3 = DERPRECTIATION ALLOWANCE FOR TRAESY) gunge720
Q0o FORMIT(Y 0 ]0x, 000NN & = IMTFRESY ON DEATe) 03009730
905 FORMAT (Y s JONCULUYN & = INVFSTMENT TAA CREDIT TAFEN THIS YRY) 00009740
G0A FAIMAT (S 2, 0Xe ¢ COLUMN & = FEDFRAL TARABRLE TNCOME) p0nQe7h0
07 FORMaT (Y s} 0xy e COLUMN 7 = FENFRAL, INCOME Tax PATOY) D09 TED
GUH FOOMT (e telfap s CLLUMY B = STATE TANARLE [NCOMET) QoongyTo
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£Z¥2/85¢-0b5—0861 ADIAJ0 DNILNIEd LNTFWNYIA0D 'S'N

LEVEL

61-v

ISN
Isn
ISN

ISN

ISN
ISN
ISN
ISN

2.2
047A

0479
0430

nD49]

0483
0424

‘04836

0487

0488

0489

NAME
K

LL
PL
FoL

RRA ¢

LIFE
NYRS

DPFAC
NLEFT
PRICE
TOLER
QALNCE
CNSTLN
CEQUCT
NPFRAC
EFFNCY
Esccom

ESCINT ¢

EXPCON
FEDTAX
FITTXR
TNCOME
INTDRT
{NVEST

(SE

2T 76)

909 FORMAT (¢
91n FNPMAT (0
911 FORMaT(*

L 2.2

TAG

1

MAIN

telGX et COLUMN
0y 10XK0 VCULUMN
110X 9 ' CULUMN
' TO VMANNEGATIVITY CONSTRAINTH)

0S/160

9
10
11

han

FORTRAK B FXTENDED

AFTFR-~TAX PETURAN ON FQUITY?)
LOCAL PROPFRTY TAX PAIDY)
CALCULATED FEDFRAL INCOME TAX PRIOR®»

IF YoF 0AJECT WAS TO OFTFAMINE THE RATF OF RETURN ON EQUITY»
WE AnF DONE.
IF(Lt (21 .FN.1)GD TO 150-

PFERUN oR0ALEY wITH NEW RATE OF RETURN ON EQUITY.

POINT IS AT STATFMENT 45,

RFETURN,

NEQT=NEQT+1
IF(NFQT,GT.NEQMAX)GO T9 150
60 Tn 45
CONT TMUE

N

EQMAX =

REENTRY
NUUMBER OF RATES OF
THESE RATES OF RFTIRN WERF ENTERED ON CARD 14,

DATE 79,103/15,45.29

00009780
00009790
000n9R00
00009A10
00009829
000039A30
00009140
00009R50
000094860
00009AR70
00009880
00009490
00009300
00004910
00009920
00009930
00009940
00009950
00009960

CALCHLATIONS ARE DONE. 60 Tn 1 TO READ INPUT DATA FOR NEXT PRORLEMO0009970
IF THERE IS ND CARD TO READ.PROGRAM WILL STOP AUTOMATICALLY

60 Tn ]

, END

TYPE AND.
104 001258
194 0nt1400
Re4 001274
Re4 001234
Re#4 np1294
124 001428
124 001230
R 0013F0
104 onl2ca
ReY 801498
Rey4 polenc
ReR no13FAR
R®4G 0012FA
Ru4 0012F4
Re4 nel1ara
R#4 001REY
R#4 001310/
Rug 001320
a0g 0011330
Re4 NO1F40
(2N 001338
Rog 000540
Re4 001348
o4 003504

NAME
L

NA
non
NCL
SUM
HCLs
PTRY
EQTRY
NLOSS
FTRY4

TITPR ¢

CnPEND
CYUSTRT
DYLFPR

CULIFE ¢

EOFRAC

ESCEXP -

ESCoRpP
FEXPENS
FEUTXN
FPSaVvVE
INSRNC
1~TRST
NCARRY

F
SF
SFA
SF
SF
SF
SF
SFA

TA?

[

e

O

o

TYPE
1°4
174
Re4
1%4
RE4
124
neg
pe4
104
F#4
R¥4
Re4
R®4
R%4
R®4
Re4
R®4
RE4
pos4

Re4

R#4
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