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The RAMS coal m o d e l  w a s  developed t o  aid t h e  planning 
functions of the O f f i c e  of Fossil Energy of the I P e w t o f  
m. The m a i d  w a s  desiqned to simulate the market penetration 
of processes that  use  Coap t o  p m e  l i w d  fuels. To simulate 
market penetration, we assume t h a t  the least cost  process w i l l  
have the la rges t  share of the market. To evaluate the future 
inocRne and costs for a process, we need to estimat;e the prices  of 
a l l  of the inputs and outputs for d P  of the coifp pmcesses ancX 
for d l  of the ccmpetirmg pnxesses. After a litemture reviewv., we  
i d e n t i f i e d  2 6  t ypes  of energy, by-products, and factors  of 
produdion that are potential  inputs or outputs for a process. 
The coal &el simulates the s u p l y  and d d  for the 26 types of 
g-. 

The coal model i r p t a t p u ~  (1-0) structure has 13 sectors  
t o  produce the f i r s t  24 goods (the l a s t  2 factors,  labor and 
capital, are e x q m  inputs>. The f i r s t  10 sectors produce the  
first 10 gods, which a re  either primary or scxxmhq f o m  of 
e;nergy. Sector 11, the liquid fuels  sector,  produces refined 
petroleum products and by-products, the goods from 11 t o  23. 
Sector 12 prduces g o d  24 I materials. The f i n a l  sector, sector  
13, is the trade sector. 

This report  is a user's guide fo r  the RAMS coal model. 
A f t e r  a discussion of how t o  install and operate the model, the 
report pruvides a quidad tour of the five input data sets md the 
s i x  output data sets. One of the input data sets can be edited 

displays graphical output for a l l  of the variables in the model. 
US@ m s  1-2-3. % model h S  a lIE?lXl-&iVeIl 0l.l-t editor thaat 
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This is the second volume of the d0cXurrent;ation for the %search and 

Welopwnt Analysis M0aelix-q System (M) coal -el. The first volume 

is an ovenrim of the model and its results. sfie third volume will praride 

an introduction to the mth&logy USBCI to corn- the algorittmrns used by 

the mDdel. This volm will discuss the irpxlt ard mtpt data sets for the 

model. 

The R ~ M S  coal mxkl is the third in a series of models that are being 

developed for the U.S. Department of Etnergy, Office of Fossil Energy. The 

first model, RAMSOIL, simulates t h e  penetration of sxpthetic and 

unconventional oil into world markets. The second model, RAMSGAS, 

simulates the penetration of synthetic and IxIcxmvmtional gas into world 

markets. The F4MS Coal d e l  simulates the penetration of secondary types 

of energy (clean coal, electricity, and liquid and gaseous fuels) produced 

f m  coal irrto the United States market. RAI\IzsoIL and RA,FlsGAs simulated the 

supply and demand for a single form of energy in several. regions. T h e  RAMS 

coal model simulates the supply and demand for many forms of energy in a 

single region; imports and exports of energy are shulated by the trade 

cmponents of the model. 

BE RAMS family of models is desi@ to aid the planning functions of 

the Office of Fossil Enerqr. The RATS mcdels are intended to be used to 

forecast long-term trends in e- supply and demand. mey are intended 

to be flexible models that can be used to easily analyze a wide variety of 

alternative scenarios. They have a lOng-eerm planning horizon (1985-2030) 

to simulate the future transition from conventional to unconventional 

fuels. They run on IBM-PC compatible micro-computers and are 

user-friendly. 



2 

RAMSOIL and RAMSGAS w e r e  written in LOIWS 1-2-3 to rndke the key model 

assumptions and parmeters visible to the user. Since a MMZTS version of 

the coal model a d  be too large to run on an IEM-X, the coal model is a 

hy3xid model. LOIWS can be used to allow the user to easily change key 

parameters; and pasealhasbeera to perform the calculations of 

the del. 

?he uverall architecture of the coal model is illustratd in Fig. 

1. The core of the model is a general equilibrium mcdel of the supply and 

demand for 23 types of energy and by-prducts (see Table 1, page 8 ) .  The 

core model has sectors that produce and transport cod, crude oil, natural 

gas, electricity, and refined petroleum products. The core rnodelhas  

Sectors that consume the 23 types of enaqy and by-products. Given input 

and output ( I / O )  coefficients for e%% of the sectors, the core d e l  can 

balance supply and d m  and forecast prices and quantity of production 

fo r  the 23 types of energy and by-pra3uc-k. ?he 1/0 coefficients for each 

sector are forecast by a family of satellite rnodels. S k  the supply and 

demand far energy and by-products in the U n i t e d  States is influex& by 

hternational trade, the imports and exports of each of the 23 types af 

enerqy and by-pmct§ are e x q m  .i.parts. 

The design af the coal model allowed a staged development. In the 

first phase, the core model, the satellite model fo r  the liquid fuels 

sector, an3 the supply mcdels for coal, oil, and gas were developed. In 

the second phase, international trade was added and a satellite model w a s  

developed for the &-use demand for coal and other forms of energy. In 

the future, satellite models could be developed for the production of 

electricity, clean coal, and high ERu gas. 
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RAMS Coal Model 

i Core Model I lCoa I Supply- I -  I L . ! L i a u i d  Fuels Modell 

Fig.  1. The Structure of the RAMS Coal Model. 
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The next section of this report w i l l  discuss how t o  i n s t a l l  and 

coal rmdel i?as five input data sets an3 six 

Section 3 w i l l  discuss the  input data sets, w h i l e  

Olne of the input; data sets 

The other input or output data sets can 

In addition, the d e l  has a 

operate the m o d e l .  The 

output data sets. 

section 4 w i l l  discuss the o u t p t  data sets. 

can be edited using LMIliJS 1-2-3. 

be viewed or edited by using a text editor. 

m u d r i v e n  output editor that displays graphical output. 
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Ibe R?MS coal. model is PC-XT w i t h  640K of 

RAM, a hard disk, an 8087 copr0CeSSOT", arad a color graphics cad. Since 

the l l u ~ ~ o  &isad source d e  is ~~Ix%cI, the user  an tailor the model t o  

other hanhare configurations. 

The input and output data sets are: 

1. Lotusmt.pm 
2. fl;lpply.rxlt 
3. coalBase.Dat 
4. Imlu=.Dat 
5. l?Inxss.h)at 

The RAMS coal model is called coalMod.GoJln. The IAXUS input edi tor  is 

The LOTUS input ed i tor  can be used t o  change the 

A text edi tor  can be used 

ca l l ed  Editor.%. 

parameter values in the data set I&usDat.Pm. 

to change the parameter values i n  any of the five input data sets. 

To load the model, create a ctkecto ry (MIA,-) and copy the input 

To run the model, type 

data sets and create 

data sets and CoalMod.Com t o  the directory. 

c~alMod. The RAPE coal model w i l l .  read the five 

the five output data sets. 

While the RAMS coal model is running, a graph is displayed with the 

price and level  of production €or one of the 26 €actors in the model (see 

Table 1, page 8). Shortly after the model s t a r t s ,  you will be asked to 

choose a fac tor  for the graph. When t-he calculations are csnp?leW, you 

will be asked to press any b y  to continue. If any errors have cxxmxed, a 

warning massage w i l l  be printed belas the graph- 
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After you press a key, you enter the output editor section of the RAMS 

coal m o d e l .  The output editor allaws you to view graphs of the price and 

production level for all of the factors, e m q y  types, tlnd pmcesses in the 

m o d e l .  For each graph you select, the pr ice  and quantity data w i l l  be 

saved in the o u t p t  f i l e  Editor.Out. Ihe Graphics command of DOS can be 

used to print any of the graphs produGed by the model. 

The m s  mt editor (Editor.wks) has three sections that allow you 

t o  change the t rade data, the driver variables, and the discounted cash 

flm (DCF) parameters (see Table 2, page 11). when you have made changes 

t o  the  parameters, you can create a new version of t he  input data set 

LDtusDat. m. 
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4. 

Ihe core of the RAMS Mdl. d e l  is a general equilibrium model of the 

economy of the  United States. 'RE base year values for quantity, price, 

and value for the 26 factors of prodtuctim h the coal milel are displayed 

i n  T a b l e  1. The physical mi%s for the factors of production are given in 

the table. W price units are bil l ion 1985 dollars per phvsical un i t  and 

the value Units are bill ion 1985 dollars. For exanple, in 1985 the united 

States consuwd 4.40 bill ion barrels of crude oil. A t  m average pr ice  of 

26.76 dollars per barrel, the value of the o i l  was  117.83 billion dollars. 

For the core d e l ,  a convenient set of uni ts  for  a l l  of tPte factors 

of production is the 1985 dol lar .  If the quantity of production is 

nwxsund in billions of 1985 dollars, the base price eara be used t o  convert 

t o  physical units. For example, i f  the cmnsumption of exude o i l  in 2000 is 

100 b i l l i o n  1985 dol la rs  worth, then the consumption is 3.74 b i l l i o n  

barrels.  We w i l l  use bot21 dollar uni t s  and physical units in the rnodel. 

Similarly, w e  will use both price indexes and prices in physical units. If 

the price irdex for crude o i l  is 1.50, then the price in physical units is 

40.14 1985 dollars per barrel. 

The input-output table for the model has 26 rows and. 13 colmms. Most 

of the cells the table are zero. The 26 rows are the 26 factors i n  

Table 1. The first t en  columns produce the f i r s t  11 types of eslerc~y in 

Table 1. The 1-0 s t r u w  for the first 5 columns is very simple--one 

input and one output. ?he input is materials and the 0Utpu.t. is one of the 

f i r s t  five types of eneqy .  
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Table 1. The Base Y e a r  Values for the 
Factors of praduction in the coal Model. 

___ 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

The Mysical. units are given in the table, 
The price units are billion $1985 per physical Unit. 

The value Units are billion 1985 dollars, 

Factor Quantity Units price value 

coal 1 - Bitumhous 
coal 2 - suhbittminous 
coal 3 - Lignite 
W l 4  - Metallurgicdl 
crude Oil 
Dry Natural Gas 
Transported- 
Distributed Gas 
Bulk Electricity 
Distributed Electricity 
Liquid Petmleum Gases 
Gasoline 
Kerasene 
Distillate Fuel Oil 
Residual Fuel Oil 
Naphthas 
Lubricants 
Eetroleum Coke 
Asphalt 
Alcahoz 
sulfur 
Anuncnia 
Carbon Dioxide 
Materials 
Iakmr 
Capital 

0.57 
0.19 
0.07 
0.08 
4.40 
17.28 
16.31 
6.87 
2.54 
1.43 
1.30 
2.50 
0.49 
1.05 
0.44 
0.16 
0.06 
0.16 
0.16 
0.02 
0.01 
0.02 
0.07 

4396.05 
2529.13 
1468.97 

Billion T~~Is 
Billion Tons 
Billion Tons 
Billion Tons 
Billion Bxrrels 
Trillion c~ E% 
Trillion c~ Ft: 
Trillion c~ Ft3 
Billion bfk?~ 
Billion rurwH 
Billion Barrels 
Billion Barrels 
Billion Barrels 
Billion Barrels 
Billion Barrels 
Billion Barrels 
Billion Barrels 
Billion Barrels 
Billion Barrels 
Billion Barrels 
Billion Tons 
Billion Tons 
Trillion c~ Ft 
Billion 1985$ 
Billion 1985$ 
Billion 1985s 

41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.00 
33.00 
33.00 
22.68 
65.00 
125.50 
1.00 
1.00 
1-00 
1-00 

23.68 
5.19 
0.88 
4.73 

117.83 
43.38 
62.16 
40.51 
127.99 
105.46 
30.55 
91.32 
17.75 
33.46 
10.71 
5.35 
1.96 
5.44 
5.12 
0.48 
0.74 
2.03 
0.07 

4396.05 
2529.13 
1468.97 

The sixth column, the natural gas arrd natural gas licpids sector, is 

slightly more complex; it has two outputs (dry natural gas and LpG) and two 

inputs (dry natural gas and materials). The gas input is the gas co- 

at the natural gas liquids extraction plants. 

The seventh column, the transported gas sector, produces transportsd 

gas f m  inputs of dry natural gas, transported gas, and materials. The 

transported gas sector mc~ves dry gas fm the wellplead to laqe eustoAners 
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(h3ustriall utility, and gas d.ktrW.rs) 

is the gas requimd b m the casnpres~;ors 011 the gas pipelines. 

The h p r t  of transported gas 

!I% eighth column, the distr gas sector, produces distributed 

Distributed gas is gas from inputs of transported gas and materials. 

consumed by the residesltial an3 cxxmxcial cx&mers. 

'Ihe ninth column, the bulk electricity sector, delivers electricity to 

industrial ad to the d i s t r W  electricity sectolt. fie inputs 

to the bulk electricity sector consist of bitxnhous mal, suhbitumbous 

mal ,  lignite, transported gas, bulk electricity, distilhate fuel oil, 

residual fuel oil, and materials. nSe jrsput of bulk electricity -represents 

transmission loses. 

The tenth column, the distributed electricity sector, delivers 

electricity to residential and commercial customers. The inputs to the 

sector are bulk electricity, distrilxlced electricity, and materials. ?he 

input of distributd electricity represents distribution losses and self 

use. 

The eleventh m l m ,  the liquid fuels Secrtor, is an expanded version 

of the petroleum refining sector. The liquid fuels Sector prcduces 13 

types of energy and by-products (factors 11 to 23) from inputs of 

bituminous coal, crude oil, transported gas, bulk electricity, UG, and 

materials. The liquid fuels sector is the. m o s t  complex sector in the 

model. In the sector, liquid Euels and by-products are prcducxxi fm coal 

or crude oil. Initially, al l  liquid fuels are produced from crude o i l .  

Over the, mmentiondl liquid fuels f m  coal, oil shale, tar sands, or 

heavy oil  will gmdually penetrate intQ the liquid fuels sector. 

The twelfth collmmn, the materials sector, is the demand side of the 

In the model, all g& ard services produced by the exmany of the model. 
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United States (except for  the 23 types of energy and by-products) are 

called materials and are pmduced by the materials sector. The inputs to 

the materials sector are capital, labor, materials, and 19 t y p s  sf energy 

and by-products. Ihe types of energy that are not inputs are s u k b i l z u m b n ~  

coal, lignite, crude oil, and dry natural gas. "he materials sector 

im=ludes the residential, ammxcial, and transportation sectors and the 

no- parts of the industr ial sector. 

me thirteern th column, t3-e trade sector, produces importS ard m m  

exports. If we add all of the inputs to the thirtem columns, thegraxld 

tutal should match the total mlqmts for each of the 23 types of energy and 

by-proctuctS. The grand tDtals for the base year are display& in Table 1. 

The input data set LotusDat.Pm is displayed in Table 2. The first 

three columns of the first section of Table 2 are the trade data. The 

units for the trade data are billions of 1985 dollars. A positive value is 

an import, while a negative value is an export. The user should not change 

the trade data for the base year (1985). The user can enter trade data for 

2000 and 2 0 3 0 ;  linear interpolation is used to obtain the trade data far 

1986 to 1999, and 2001tO 2029. 

The imports and exports of crude oil, dry natural gas, and materials 

are not determined by the data in Table 2. The oil and gas supply models 

determine the domestic supply of oil and g a s .  The imports or exports of 

oil and gas are the difference between consumption and domestic supply. 

The imports or exports of materials are detennu7ed ' bytherequirementthat 

the total value of imports is equal to the total value of the exports. 

The fourth column of the first section of Table 2 is the inflation 

For the data in Table 2, the inflation rat@ is 5% fox all 26 factors rate. 

of proctuction. 
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Table 2. Ihe Input aata Set 3irrtUsl3at.Pm. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

00211 1 - plitcrminaus 
00211 2 - subbitmincus 
coal 3 - T;isnite 
-4 - Mbetallurgical 
crude Oil 
Dry Natural G a s  
Transported- 
D i s t r i f x r t e d  Gas 
Bulk Electricity 
D i s t r b u t e d  E l e c t r i c i t y  
Liquid %troleum G a s e s  
GaSOlim! 
lG2nmme 
Distillate Fbel O i l  
Residual Fuel O i l  
mm- 
Lubricants 
*roleurn coke 
AsWalt 
Alcohol 
sulfur 
Anmtmia 
carbon Dioxide 
Materials 
Labor 
Capital 

T R A D E  D A T A  
U n k s  B i l l i o n  D o l l a r s  
1985 2000 2030 

-2 .) 1027 -2.30 -2.60 
0.0000 0.00 0.00 
0.0000 0.00 0.00 
-2.3400 -2.50 -2.70 
29.2697 50 .) 00 25.00 
2 e 2396 3.00 4.00 
0.0000 0.00 0.00 
0.0000 0.00 0.00 
2.0660 3.00 4.00 
0.0000 0.00 0.00 
1.4699 1.50 1.50 
4.9425 5.00 5.00 
0 4382 0.44 0.44 
1.5498 1.70 2.00 
2.7871 2.90 3.50 
0.4281 0.45 0.50 
-0.0244 -0.03 -0.03 
-2.2493 -2.50 -3.00 
0.4233 0.50 0,50 
0.0000 0.00 0.00 
a. 0000 0.00 0.00 
0.0080 0.00 0.00 
0.0000 0.00 0.00 
0.0000 0.00 0.00 
0.0000 0.00 0.00 
0.0000 0.00 0.00 

D C F  
Inflation 

Fate 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

D R I V E R  
Year 

1985 
1990 
1995 
2000 
2005 
2010 
2015 
2020 
2025 
2030 

V A R I A B L E S  
World Eeancanic 

Price 
26.76 1.000 
23.65 1.232 
30.78 1.383 
37.98 1.553 
48.49 1.740 
58.66 1.951 
65.00 2.150 
70.00 2.350 
75.00 2.550 
80.00 2.750 

O i l  mtIxlt 
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Table 2. (OSntinuEtd). 

D C F  -~E!IS 
Debt Fraction 
Debt Rate. 
Esuity FYaction 

construction Inflation  ate 
F&& Tax Rate  
state Tax Rate 
Irnrestmerrt Tax crecsit Ratg. 
F!npxtywRatr; - Rate 

Equitbr R a t e  

0.50 
0.08 
0.50 
0.13 
0.05 
0.40 
0.10 
0.10 
0.02 
0.03 

The second section of T a b l e  2 displays the  dr iver  variables: the 

world o i l  price and the potential level of the ecsmxny. The un i t s  of the 

world o i l  price are 1985 dollars per barrel. 'Fie economic output index is 

1.0 h-i 1985. A value of 2.75 in 2030 w i l l  cause the potential GNP i n  2030 

t o  be 175% l a r g e r  than  t h e  reference value i n  1985. In  the model, 

expensive energy w i l l  awe the actual GNP to be lower than t h e  potent ia l  

QJP. 

In the final section of Table 2 are the DCF pamxeters. nJo types of 

financing are allawed in the mxlel: The sum of the debt 

fraction and the equtty fraction should equal 1.0. The interest rates f a r  

debt and equity are not corrected for inflation. If the general inflation 

rate is S % ,  a debt rate of 8% corresponds t o  a real ra te  of 3 % .  As 

to  

debt am2 equity. 

in f la t ion  and tax laws change, the QCF parameters can be easily 

correspond t o  the new conditions. 

The input data set Supply.Dat is displayed in Table 3 .  Table 3 has 

thrcn! sections: o i l  data, gas data, and coal data. &my of the g n r a m e m  

i n  Supply.Dat should not be changed by the user. For the oi l ,  gas, and 

mal options that are act ive i n  1985, a change in cos ts  o r  base market 

share w i l l  cause a change in the bise year prices and the mcdel w i l l  need 



to be realigned. ?he user can change the values for total rescxmx without 

changing the base year prices. Fwthermm, the user can dmqe any of the 

parametess for the unconventional o i l  and gas processes (they are not 

active in 1985). 

The input data sets coalBase.Eat and EndUse.lPat will not be listed, 

bemuse they do not contain any parametEirs that the uses' should change. 

The input data set Process.Dat is displayed in Appendix B. 

Process.19at consists of detailed descriptions of the 19 processes that 

produce liquid fuels. T h e  user can cbange any of the numbers in the data 

set. Given the data in Appendix B and T a b l e  2, the model performs a 

dim- cash flaw (DCF) analysis of the 19 processes, The results of 

the DCF analysis depend on the prices of the inputs and outputs. The 

results of a DCF analysis of the processes f o r  the base prices are 

contained in the output data set procesS.Sum (see AppenTk A) .  Clmnging a 

value in m-oceSs.Iht will change the process economics and will have an 

on market penetration. 
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Table 3.  The Input Data Set Sqply.Dat. 

O I L  D A T A  
Rtype -Type 
ps Initial price 
qf TotalResaurce 
styr Year of Ini t ia l  producstion 
qs Cumulative Fmduction (1985) 
sb Base Market share 
R t y p e p s  stvr 

197 0 1 15.00 
1 15.00 40 1970 
2 50.00 200 1992 
2 60.00 200 1992 

sf 
250 

G A S  D A T A  
FWPe -?Lpe 
ps Initial Price 
sf Total Resaurce 
s t y r  Y e a r  of Initial Production 
gs clurmilative Prahction (1985) 
sb Base Markt share 
Rtypeps sf Styr 

1970 1 2.51 1497. 
1 8.00 150. 1970 
2 7.00 1000. 2000 
2 7.00 1000. 2000 
2 7.00 1000. 2000 
2 5.50 300. 2000 
2 6.50 300. 2000 
2 6.50 500. 2000 
2 7.00 800. 2000 
2 8.00 400. 2000 
2 10.00 600. 2015 
2 10.00 400. 2015 
2 20.00 1000. 2000 
2 20.00 1000. 2000 

[czxwentiomL=l and Urmconventio~1=2] 
[Dollars/Barrel] 
[Billion E!arrels] 

[Billion Barrels] 
[ ~'raction] 
GF sb ail  Supply -ion 
119 0.90 united S b *  
2 0.10 Alaska 
0 0.05 O i l  Generic One 
o 0.05 Oil Generic ltcro 

[ccmvcatioM;L=l ard Umnvmtiom1=i!] 
[Do11ars/1000 cu Ft] 
[Trillion Cubic Feet] 

[Trillion Cubic Feet] 
[ praction] 
qs sb G a s  Supply Rexjion 

3.  0.05 Alaska 
0. 0.05 surface Coal  G a s  
0.  0.05 Untdergrownd coal G a s  
0. 0.05 Irrw EKKJ codl Gas 
0. 0.05 Blanket Tight Sands 
0. 0.05 Lenticular Tight Sands 
0. 0.05 Devonian Shales 
0. 0.05 Coal Bed Methane 
0. 0.05 -Gas 
0. 0.05 Alaskan G a s  Hydrates 
0. 0.05 Atlantic Gas Hydrates 
0. 0.05 Gas Generic One 
0. 0.05 Gas Generic Two 

691 0.95 h t c s d  States 
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Table 3. ( con tm) .  

Ps 
cf 
sf 
gs 

Type 
Ps 

31.50 
29.50 
48.00 
46.00 
31.50 
29.50 
48.00 
46.00 
31.50 
29.50 
13.38 
11.38 
9.57 

sa-e 
sa* 

Mrmber 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

C O A L  D A T A  
Initial price 
conversion Factor 
Tatal R e s o u T e  
Cumulative prodtuction (1985) 
Base Market share - East 
Base M a r k t  share - west 
W T V p e  
cf sf qs =-e 

24.00 72.0 12.0 0.25 
24.00 12.0 2.0 0.25 
24.00 10.8 1.8 0.40 
24.00 2.4 0.4 0.20 
24.00 60.0 10.0 0.15 
24.00 20.0 3.0 0.30 
24.00 9.6 1.6 0.25 
24.00 3.6 0.6 0.15 
24.00 8.4 1.4 0.04 
24.00 1.7 0.1 0.01 
20.00 43.0 7.0 0.20 
20.00 24.0 4.0 0.80 
16.00 39.0 6.0 1.00 

T R A N S P O R T A T I O N  
East 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
22.00 
22.00 
22.00 
22.00 

west 
24.00 
24.00 
24.00 
24.00 
22.00 
22.00 
22 00 
22.00 
10.00 
10.00 
10 " 00 
10.00 

wP@ 
1 
1 
4 
4 
1 
1 
4 
4 
1 
1 
2 
2 

sa-w 
0.02 
0.03 
0.40 
0.20 
0.02 
0.03 
0.25 
0.15 
0.85 
0.05 
0.20 
0.80 
1.00 

[ Dollars/Ton] 
[Million Btu/lpon] 
[ B i l l i o n  Tons] 
[Billion Tans] 
[Fraction] 
[Fraction] 

Type 
1 
1 
4 
4 
1 
1 
4 
4 
1 
1 
2 
2 
3 

C O S T S  
codl supply Region 
Appalachia 
Appalachia 
Appalachia 
m a c h i a  
Midwest 
Miawest 
M i d w s t  
Midwes t  
west 
west 
west 
West 

13 22.00 1.00 3 west 

D E M A N D  P A R A M E T E R S  
Tvpe =- 
1 0.80 
2 0.50 
3 0.10 
4 0.90 

coal -1y -ion 
Appalachia Deep 
Appalachia surface 
Appalachia Deep 
Appalachia Surface 
Midwest  Deep 
Midwest surface 
Midwest Deep 
Midwest Surface 
west Deep 
west surface 
w e s t  DBep 
west Surface 
west Surface 

[ s m 1  
Methd 
Deep 
surface 
Deep 
surface 
Deep 
Surface 
-P 
Surface 
Deep 
Surface 
Deep 
Surface 
Surface 
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4 . ~ ~ ~ ~  

The output data set -.But is displayed in Table 4. coalSum.cht 

is a summazry of the results of the core m o d e l  f o r  1985, 2000, and 2030. 

The summary contains pr ices  and -tities for each of the 26 factors in 

the d e l .  since the m o d e l  is properly aligned, a l l  of the prices  a re  

equal t o  1.0 in the base year (1985). T h e  summary table displays the level 

of output (x[i]) for the 10 energy supply sectors and the inputs t o  the 

materials s e c t o r  ( z [ i ] )  f o r  the 26 factors.  For the l iquid fuel o r  

processiq Sector, the price is the parameter rp and the value i n  the z [ i ]  

column is t h e  t o t a l  amount of materials used by the  10  energy supply 

sectors. 

The output data set CoalDet.Out is displayed in Wle 5 for the year 

2000. cOalEet.oUt is a summary of the results of the oi l  supply model, the 

gas supply model, the coal s w l y  @el, ard the liquid fuels rrpodel. For 

each -1 and each year, CoalDet.Out displays the pr ice ,  quantity,  and 

market share f o r  each option. For example, the first Goal supply region 

produces type 1 coal fm deep mines i n  Fgpalachia. In 2000, the. pr ice  is 

$32.60 per ton, the  cumulative proctudion is 14.02 bil l ion tons, and the 

region has 28% of the eastern market and 9% of the western mrht for  type 

1 coal. 

For the  l iquid fuels  m o d e l ,  the pr ice  is the r a t i o  of discounted 

revenue requirements and the discounted imxRoe; the cpantity is a measure 

of installed capacity; and the share is the market share for new capacity. 

In  1985, coriventianal products f m  Crude o i l  and natural gas have 100% of 

the market. In 2000, conventional products have 88% of the new capacity, 

while UncomentiondL proceses have the remaining 12% of the new capacity. 
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Table 4. me Qutput E)ata Set 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
11 
l2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Sumnary Output .  fmpn the RAMS mal Model. 

Quantity Units are Billions of 1985 Dollars. 
Units - Price l3xk.x~ = 1.0 in 1985. 

x[i] is the output of Each Sector. 
z[i]  is the Input: to  the Materials sector. 

Year = 1985 

price 
0.9999 
0.9994 
1.0000 
1.0005 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1 * 0000 
1.0000 
1" 0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0001 
1.0000 
1.0000 
0.9999 
0.9999 
1.0000 
1.0002 
1.0000 
1.0000 
1.0000 

w =  

N i l  
23.67 
5.19 
0.88 
4.73 
88.55 
55.45 
62.16 
40.51 
125.93 
105.47 
178.62 

3998.11 

z [i] 
3.47 
0.00 
0.00 
2.39 
0.00 
0.00 
20.63 
40.51 
43.78 
104.64 
359.04 
14.77 
91.32 
17.75 
32.99 
6.79 
5.35 
1.94 
3.19 
5.12 
0.48 
0.74 
2.03 
0.07 

3998.10 
2529.13 
1468.97 

V a l u e  = 3998.10 

Trade 
-2.10 
0.00 
0.00 
-2.34 
29.27 
2.24 
0.00 
0.00 
2.07 
0.00 

1.47 
4.94 
0.44 
1.55 
2.79 
0.43 
-0.02 
-2.25 
0.42 
0.00 
0.00 
0.00 
0.00 

-38.90 
0.00 
0.00 
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Table 4. (Continued). 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 

Year = 2000 

Price 
1.1417 
1.0659 
1.0461 
1.0870 
1.4193 
1.3450 
1.2390 
1.1593 
1.0617 
1.0469 
1.0248 
1.5414 
1.3612 
1.3102 
1.2598 
1.0921 
1.1536 
1.1802 
1.2006 
1.1868 
0.9444 
1.3638 
1.3594 
1.0419 
1 - 0157 
1.0000 
1.0000 

GNP = 6134.41 

N i l  
36.39 
8.09 
1.35 
5.96 

80.79 
51.09 
76.02 
47.55 

193.67 
163.05 
217.43 

Z [ i l  
5.45 
0.00 
0.00 
3.46 
0.00 
0.00 

47.55 
67.00 

161.78 
514.37 

8.07 
116.63 
22.35 
42.78 
11.92 
7.27 
2.57 
4.15 
6.75 
0.80 
0.83 
2.31 
0.11 

6304.32 
3927.74 
2281.31 

22. a0 

Value Added = 6209.05 

Track 
-2.30 
0.00 
0.00 

-2.50 
60.50 
14.36 
0.00 
0.00 
3.00 
0.00 

1.50 
5.00 
0.44 
1.70 
2.90 
0.45 

-0.03 
-2.50 
0.50 
0.00 
0.00 
0.00 
0.00 

-83.01 
0.00 
0.00 

coal 1 - B ~ ~ u ~ ~ o u s  
coal 2 - Stlbbi- 
c o a l 3  - Lignite 
- 4  - Metallurgical 
Cmde O i l  
Dry Natural G a s  
Transported- 
Distributed Gas 
Bulk Electricity 
Distributed Electricity 
-ins 
Liquid FWmleum Gases 
629Solil-E 
Kerasene 
Distillate Fuel oil 
Residual -1 Oil 
Naphtkas  
Lubricants 
Fetroleum coke 
AsFhalt 
Alcahol 
mfu: 
Arrrmonia 
Carbon Dioxide 
Materials 
Labor 
Capital 
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Table 4. (Continues). 

Year = 2010 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

price 

1.2385 
1.1285 
1.0999 
1.1625 
2.1921 
1.8229 
1.5703 
1 - 3803 
1.1405 
1.1075 
1.0287 
1.6688 
2.0164 
1.8198 
1.6977 
1.4530 
1.5545 
1.6032 
1.7879 
1.5991 
1.0569 
1.8259 
1.9500 
1.0972 
1.0359 
1.0000 
1.0000 

W = 7569.59 

N i l  

48.58 
10.27 
1.94 
6.70 
88.12 
54.30 
72.17 
43.19 
241.93 
204.68 
200.84 

a 1  
7.89 
0.00 
0.00 
4.14 
0.00 
0.00 
17.68 
43.19 

203.08 
683.92 
9.99 

107.89 
20.24 
38.76 
10.77 
6.66 
2.33 
3.34 
6.16 
0.91 
0.75 
1.90 
0.14 

8069.21 
4934.33 

a2.10 

2865.96 

Value Added = 7800.29 

Trade 

-2.40 
0.00 
0.00 
-2.57 
36.69 
9.11 
0.00 
0.00 
3.33 
0.00 

1.50 
5.00 
0.44 
1.80 
3.10 
(3.47 
-0-03 
-2.67 
0.50 
0.00 
0.00 
0.00 
0.00 

-54.27 
0.00 
0.00 

Coal 1 - Bitminous 
coal 2 - su)abi- 
Coal 3 - Ggnite 
coal 4 - Metallurgical 
clrude Oil 
DryNalXralGas 
Transported- 
Distributed Gas 
Bulk Electricity 
D i s t r i b u t e d  Electricity 

Liquid petroleum Gases 
Gasoline 
IGerosene 
Distillate Fuel Oil 
Residual Fuel Oil 
Naphthas  
lubricants 
petroleum @ke 
Asphalt 
Alcohol 
sulfur 
Ammonia 
carbon Dioxide 
Materials 
Iabar 
Qpital 

-ins 
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Table 4. (contirumed). 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
11 
12 
13 
14 
15 
16 
17 
1% 
19 
20 
21 
22 
23 
24 
25 
26 

Y e a r  = 2030 GN€' = 10429.51 

Ria? 
1.5437 
1.2895 
1.2770 
1.3234 
2.9895 
2.9180 
2.3227 
1.8750 
1.3017 
1.2264 
1.0103 
1.9800 
2.7787 
2.5410 
2.3514 
1.7314 
2.1290 
2.2078 
2.6967 
2.1971 
1.0669 
1.9313 
2.6424 
1.0492 
1.0597 
1 * 0000 
1.0000 

N i l  
76.92 
15.31 
4.00 
7.90 
88.55 
55.45 
62.75 
28.86 
345.07 
294.13 
216.01 

Cil 
12.17 
0.00 
0.00 
5.20 
0.00 
0.00 
8.42 
28.86 
110.58 
291.84 
995.66 
13.50 
113.54 
19.53 
37.26 
14 .) 48 
6.49 
2.24 
2.78 
5.95 
1.31 
1.02 
1.83 
0.20 

11621.46 
6955.11 
4039.67 

V a l u e  Add& = 10994.78 

Trade 
-2.60 
0.00 
0.00 
-2.70 
28.19 
-0.02 
0.00 
0.00 
4.00 
0.00 

1.50 
5.00 
0.44 
2.00 
3.50 
0.50 
-0.03 
-3.00 
0.50 
0.00 
0.00 
0.00 
0.00 

-37.28 
0.00 
0.00 
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Table 5. A Section of the Cutgmt Data Set eaalDet.oUt. 

Detailed Output f m  the RAMS coal M e 1  for the 'Jlear 2000, 

Oil Details 

?he U n i t s  for the Csst are 1985 Dollars per Barrel. 
T h e  Quantity is Cumlative Proauction Mfxiswd in Billions of Barrels. 

Cost Quantity Slxxre 
1 20.84 155.7044 0.777077 united states 
2 18.51 9.2039 0.222923 Alaska 
3 50.00 0.0000 0.000000 Oil Generic One 
4 60.00 0.0000 0.000000 Oil Generic w 

Gas Details 

The U n i t s  for the. Cost are 1985 Dollars per Cubic Foot. 
The Quantity is Cumulative PrOauGtisn Keasu2-d in Trillions of Cubic Feet. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Cost 
3.38 
8.00 
7.00 
7.00 
7.00 
5.50 
6.50 
6.50 
7.00 
8.00 
10.00 
10.00 
20.00 
20.00 

m t i w  
897.7546 
3.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

share 
1.000000 
0.000000 
0.000000 
0.000000 
0 rn 000000 
0.000000 
0.000000 
0. OQQOOO 
0 000000 
0.000000 
0.000000 
0.000000 
0 " 000000 
0.000000 
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cost 
1 32.69 
2 37.32 
3 50.14 
4 54.53 
5 32.83 
6 34.64 
7 50.15 
8 51.86 
9 38.74 

10 52.27 
11 13.85 
12 12 - 90 
13 9.97 

Quantity 
14.1917 
4.0944 
2.1844 
0.7128 

12.0236 
5.5243 
1 .) 9424 
0.9390 
2.7084 
0.7970 
8.2299 
6.3518 
7.3260 

5 ihE-E  
0.281643 
0.172408 
0.278454 
0.194953 
0.275015 
0.241416 
0.275844 
0.250748 
0.020925 
0.008593 
0.424588 
0.575412 
1.000006) 

share-w 
0.100395 
0.065596 
0.244195 
0 ., 1813 14 
0.132218 
0.114924 
0.298809 
0.275702 
0.447644. 
0.139227 
0.390675 
0 I 609325 
1.000000 

The Price is the Ratio of D ~ s c o u n M  Cost and Revenue. 
The Quantity is Cumulative Capacity &%amred in B i l l i o n s  of 1985 Dollars. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Price 
1.00 
2.09 
2.59 
2.21 
2.02 
2.15 
0.94 
0.83 
1.60 
1.72 
1.84 
1.29 
1.31 
1.80 
1.64 
2.47 
2.40 
2.55 
2.63 

Quantity 
199.13 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

17.69 
0.08 
0.29 
0.02 
0.00 
0.00 
0.00 
0.00 

share 
0 a 882241 
0.000000 
0.000000 
0.000000 
0.000000 
0.000008 
0 - 000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.115442 
0 000297 
0.001889 
0.000132 
0 000800 
0.000000 
O.OQOOO0 
0.OOOOOQ 
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The unconventional process with the largest market share is the 

coprocessins of coal and crude oil. 

In the -1, t w  pmxxsses influence the demand for energy and by- 

products: conservation and fuel switching. conservation occurs when 

supply and d d  balance in the core milel. Fuel. switching is determined 

by the end-use &el. As the prices change, the end-use. model changes the 

inputatput (1-0) coefficients for the materials sector. Given a set of 

prices, the end-use milel forecasts optimum 1-0 coefficients. The average 

I-Q ccefficients track the O p t h  coefficients w i t h  a lag. The data set 

Enciuse.aut displays the optimum coefficients and the product of the optinnnn 

coefficients aru3. the base year output for 1985, 2000, 2010, and 2030. 

A summary of the output data set ErdLJse.OUt is presented in Table 6 .  

Table 6 displays the produd of the opthm coefficients and the base year 

mtpt for 1985 arvjl 2030. Thus, the fuel swi-ing foreGastby the end-use 

model is exhibited in Table 6 .  The end-use model does not allow fuel 

switching for all 23 types of energy and by-prmd.u&. In Table 6, 10 of 

the 26 factors have changes; the changes range from +96% for bituminous 

coal to -38% for transported gas. The end-use model dces not have any 

substitute for gasoline. A more elaborate end-use model could simulate 

choices between vehicles fueled by gasoline, distillate fuel oil, alcohol, 

electricity, ZPG, and ~ t u r a l  gas. 

The data set Energy.OUt is a summznry of the primary energy cxmsmption 

and the consumption of electricity (see Table 7). The units are 

quadrillion FXfU for primary e3ler9y (oil, gas, coal, ather, and total) and 

billion MWI-I for electricity. For the case displayed in Table 7, the 

C0nt;lmFFEtion of oil and gas slightly before declining, while. coal, 

other, total, and electricity have substantial grawth frcrm 1985 to 2030. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 

Inpts to the Materials Sector Requmd ‘ t o  
producre the Base Y e a r  o@mt of the Materials sector. 

Ihe Units for the IrqJuts are Millions of 1985 Ihllars. 

Goods 

coal 1 - Bitxmhuus 
c a a l 2  - subbitminous 
coal 3 - Lignite 
coal 4 - *tallurgical 
crude oil 
Dry Natural G a s  
Transported- 
Distributed Gas 
3ulk Electricity 
Distribcrted Electricitv 
eqUid Fetmleum Gasesa 
Gasoline 
JGxosme 
Distillab Fuel Oil 
Residual Fuel Oil 
Naphthas 
Lubricants 
petroleum mke 
Aspaaalt 
AlCOhOl 
sulw 
Ammonia 
carbon Dioxide 
MateyialS 
Labor 
Capital 

3469 
0 
0 

2393 
0 
0 

20625 
40497 
43779 

104652 
14763 
91320 
17750 
32991 
6786 
5349 
1940 

5118 
478 
737 

2033 
74 

3998104 
2529130 
1468970 

3184 

6809 
0 
0 

2393 
0 
0 

12718 
29597 
50315 

124863 
10311 
91320 
17201 
29442 
8375 
5349 
1940 
3 184 
5118 
478 
737 

2033 
74 

4003931 
2529130 
1468970 

+96 
0 
0 
0 
0 
0 

-3% 
-27 
+15 
+19 
-30 
0 

-3 
-11 
+23 

0 
0 
0 
0 
0 
0 
0 
0 

+O 
0 
0 

When the calculations of the coal mudel are cmpleted, the user can 

examine the detailed results ushq a menu-driven o u t p t  editor. Each t i m e  

the user selects a result for display, the result is displayed an the 

screen and recorded on an output file Editor.Out. Sample output f r o m  

Editor.Out is presented in Table 8. Table 8, the 

price and quantity units are defined in the table. 

For each the series 
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Primary Eneqy eonslrmption summary. 
T h e  Units are Quadrillion BTU and B i l l i o n  MW €or Electricity. 

Year 
1985 
1990 
1995 
2000 
2005 
2010 
2015 
2020 
2025 
2030 

O i l  
30 920 
37.100 
36.821 
36.083 
34.343 

31.526 
31.220 
31.033 
30.851 

32.538 

Gas 
17.849 
20 604 
21.501 
21.807 
21.452 
20.495 
18 616 
16.908 
16.484 
16.865 

coal 
17.480 
21.526 
24.191 

31.301 
36 e 545 
42.154 
47.981 
53.685 
58.473 

27.385 

other 
7.710 
9.522 
10.629 
11.847 
13.200 
14.774 
16 299 
17.886 
19.531 
21.027 

TQm 
73.960 
88.752 
93.141 
97.121 
100.296 
104.352 
108.595 
113.995 
120.734 
127.217 

Electric 
2.536 
3.132 
3.496 
3.897 
4.342 
4.860 
5.361 
5 e 883 
6.424 
6.916 

Table 8. Saxp?le Output €roan the Fi le  Editor.oUt. 

Output ( x [ i ] )  €or crude O i l .  
The Price Indexes are = 1.0 in 1985. 

'Ihe Quantity Units are B i l l i o n s  of D o l l a r s .  

Year 
1985 
1990 
1995 
2000 
2005 
2010 
2015 
2020 
2025 
2030 

Price 
1.0000 
0.8838 
1.1502 
1.4193 
1.8120 
2.1921 
2.4290 
2.6158 
2.8027 
2.9895 

olantitv 
88.5542 
81.9430 
76.7592 
80.7941 
84.8290 
88.1250 
88.5542 
88 5542 
88.5542 
88.5542 
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Table 8 .  (mimed). 

outplt (x[i]) for Dry  Natural Gas. 
'Ihe Price Inikxes are = 1.0 in 1985, 

'Ihe Quantity U n i t s  are Billions of Dollars. 

Year 
1985 
1990 
1995 
2000 
2005 
2010 
2015 
2020 
2025 
2030 

Price 
1.0000 
1.0889 
1.1917 
1.3450 
1.5496 
1.8229 
2.1954 
2.5973 
2.8197 
2.9180 

Quantity 
55 4460 
52.2082 
49.4936 
51.0948 
52.6961 
54.2973 
55.3834 
55.4460 
55.4460 
55.4460 

Output (x[i]) for Coal 1 - B i l x r d m u s .  
'Ihe Price Irxkxes a~ = 1.0 in 1985. 

'Ihe Quantity Units are B i l l i o n s  of Dollars. 

YBar 
1985 
1990 
1995 
2000 
2005 
2010 
2015 
2020 
2025 
2030 

price 
0.9999 
1.0384 
1.0917 
1.1417 
1.1885 
1.2385 
1.2938 
1.3583 
1.4388 
1.5437 

23.6717 
28.7241 
32.1641 
36.3927 
41.5362 
48.5773 
56.1044 
63.7911 
71.0915 
76.9207 





AppennixA 

?kis a m  displays the a u t p t  data set procesS.Sum. % values in 

this al?pendix w e r e  calculatc3d fram the process descriptions displayed in 

Appendix B. For each of the 19 prooesses, the di.-ted present values of 

the incame, aperating costs, and rareme -ts are displayed for the 

base prices. Furthennore, the revenue and cost shares are the irput-output 

coefficients for each process. Ihe cost shares are w i t h  respecrt to  inccrme. 

For a process where the revenue lquhemmts are 1- than the incant?, 

the sum of the cost shares will be more than 1.0. The cost share for 

capi ta l  is the difference b e t w e e n  the rwaue requhmnents ad. clperatins 

mts divided by the inccpne. 
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1. ~ ~ - - ~ f r O r Q r u d e O i l .  
Incrmne = 3858.657 Operatbq Costs = 2954.958 

Revenue Requiremen tS = 3858.682 
F&venue and cost Shares 

Fador Ftevnue costs 
Crude oil  0.6597 
Transported- 0.0105 
EUlk E l e c t r i c i t y  0.0080 
Liquid petsoleum G a s e s  0.0313 
Gasoline 0.5146 
m 0.1009 
D i s t i l l a t e  Fuel O i l  0.1927 
Residual Fuel O i l  0 0702 
N a p h t h a s  0.0315 
Lubricants 0.0120 
petroleum coke 0.0306 
Asphalt 0.0288 
Ammonia 0 e 0114 
Materials 0.0563 
Capital 0.2342 

2-  z?raxss=--, 
Im=ame = 3505.083 Cpxath~ Costs = 3538.419 

Revenue wrements = 8944.488 
Revenue and Cost Shares 

Factor Revenue (xxiits 
C c x l 1 -  Bi tuminous  0.6636 
Dry Natural Gas 0.0484 
Bulk E l e c t r i c i t y  0.1248 
Liquid Petroleum G a s e s  0 e 0929 
Gasoline 0.4305 
Residual Fuel O i l  0 e 3899 
sulfur 0.0236 
Arrpnonia 0 - 0147 

Capital 1.5424 
Mate;rials 0.2211 

3.. p r o c e s s ~ - E o 6 - y l c l m i n g ~  
I~KXXW? = 4292.756 Operating eostS = 3843.944 

Wenue Requirements = 14175.752 
%venue and cost shares 

Factor Revenue costs 
c o a l 2  - Subbi- 0.3932 
Dry Natural G a s  0 e 1080 
Bulk E l e c t r i c i t y  0.3179 
Liquid FWroleum Gases 0.1454 
Gasoline 0.3859 
Residual Fuel O i l  0 e 3438 
sulfur 0.0068 
?m-mnia 0 e 0101 
Materials 0.1843 
Capital. 2.4068 
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4. ~ N i % m z - H B -  n.lirois #6- 
Incam? = 4196.289 Qperathq Cbsts = 3858.014 

Rtamme = 11909.517 
Reyern;le and cast shares 

Revenue costs 
0.4758 C o a l l - B i t u m i m u s  

Dry Natural Gas 0.1274 
Bulk Electricity 0.2876 
tiquid Fetroleum Gases 0.1521 

Widual Fuel oil 0.2423 
sulfur 0.0299 
Arnrronia 0.0099 
Materials 0.1560 
Capital 1.9187 

Factor 

G a s o l h  0.4383 

5. PrQcess~-m-~Li.gnite. 
Imxane = 4196.289 Operating Costs = 2945.190 

Revenue R € 4 u i m t s  = 11003.316 
Revenue and cost shares 

Factor Revernre costs 
Coal 3 - Lignite 0.1837 
Dry N a t u r a J .  G a s  0.0968 
Wllk Electricity 0.3274 
Liquid Fetroleum Gases 0.1676 
Gasoline 0.4386 
Residual -1 oil  0.2749 
sulfur 0.0070 
&mmia 0.0151 
mterials 0.1908 
capital 1.9203 

6- m ? o o e s s ~ - E S - P i ~ # 8 .  

Rev- Rsquirements = 11395.001 
Revenue and cost shares 

Factor Rfmenue costs 
C o a l l - B i -  0.4521 
Dry Natural Gas 0.1262 
wllk Electricity 0.2756 
Liquid Fetroleum G a s e s  0.1548 
Gasoline 0.3709 
Residual Fuel oil 0.3138 
sulfur 0.0245 
Ammonia 0,0098 
Materials 0.1517 
Capital 1,8361 

InCOlW? = 4196.289 Operating Costs = 3690.005 
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7. p r r x s e s s ~ - ~ o n a l ~ t o ~ .  
Income = 3876.008 Operat* Costs = 3357.435 

menue = 4899.908 
Weme and cast Shares 

Factor wenu@ costs 
Bulk Electricity 0.0207 
Gasoline 1.0000 
Materials 0.8455 
capital 0.3980 

8. p r o r z S s ~ - - ~ ~ G ; a s ~ ~ 1 .  
Incmme = 3876.008 Operating Costs = 2114.112 

&venue Requiremen ts = 3001.898 
Revenue and cost Shares 

F’actor mame costs 
m Electricity 0.0135 
Aloahol 1.0000 
Materials 0.5319 
capital 0.2290 

9. p r a a e s s ~ - ~ f m u O i l s b d L e .  
Incarrne = 3858.657 Cperathg Cc&s = 417.043 

Wenue Requirexmts = 7913.418 
Revenue and Cast Shares 

F’actor Reve.nue ccc;ts 
TJcansported- 0.0107 
wllk Electricity 0.0081 
Liquid petroleum G a s e s  0.0319 
Gasoline 0.5244 
Kerost-?ne 0.1028 
Distillate Fuel Oil 0.1964 
Residual me1 Oil 0.0715 
Naphthas 0.0321 
Iybricants 0.0122 
petroleum mke 0.0312 

0.0294 
0.0573 

Rsplnalt 
Materials 
Qpital 1.9427 
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18. ~ N a e E - x ? . m & z b f r o r ~ s a n d s .  
Inccxne = 3858.657 Opnt ing  c0S;ts = 417.043 

l%?vw = 8513.128 
~enueandcostshares 

Factor Revenue cxsts 
TransPo-- 0.0107 
wrlk Electricity 0.0081 
Liquid F%&mleum Gases 0.0319 
Gasoline 0.5244 
Eaasene 0.1028 
Distillate Fuel Oil 0.1964 
Residual Fuel O i l  0.0715 
Naphthas 0.0321 
rubricants 0.0122 
Rtrmleum cake 0.0312 
AslJhalt 0.0294 
Materials 0.0573 
capital 2.0982 

11. proaess---fra-oil. 
Incxxne = 3858.657 Operating Costs = 417.043 

Revenue = 9112.838 
Ftevmue ard Cost Shares 

Factor Ibwenue costs 
TransportedG= 0.0107 
Bulk Electricity 0.0081 
Liquid petroleum G a s e s  0.0319 
Gasoline 0.5244 
Mer0E;ene 0.1028 
Distillate Fuel O i l  0.1964 
Residual Fuel oil 0.0715 
Naphthas 0.0321 
Lubricants 0.0122 
W ~ l e u m  coke 0.0312 

0.0294 
0.0573 

Fsphdlt 
Materials 
-ital 2.2536 
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12. prwessm-- - ofCkril.ht.2ln3e. 
Inrmne = 3858.657 Operat- Costs = 2907.563 

Rmrenue Requiremmts = 5456.331 
Revenue and C a s t  Shares 

F&venue costs 
0.0502 Codl l -  Bitcrmimxls 

crude Oil 0 * 5379 
Transported- 0.0107 
wllk Electricity 0.0081 
Liquid pletroleum Gases 0.0319 
Gasoline 0.5244 - 0 1028 
Distillate Fuel Oil 0.1964 
midual Fuel Oil 0.0715 
NaNthas 0.0321 
rubricants 0.0122 
Fetroleum coke 0.0312 

0.0294 
0.1147 

Asphalt 
&keria.ls 
capital 0.6605 

Factor 

13. p r w e s s N a m p e - ~ f r o p r j a t u r a l ~ .  
lixxnm = 4389.222 Operathg Costs = 3455.808 

Rmrenue R q u i r e m m t s  = 4703.874 
Revenue and cost Shares 

Factor Rwenue costs 
Transported- 0.6836 
Bulk Electricity 0 - 0051 
Alcohol 1.0000 
Materials 0.0986 
capital 0.2843 

14. p r o c E s s ~ - n e t h a n o p f r c n o o d L - ~ 2 .  
Iname = 4099.823 Operathg cbsts = 4245.467 

Revenue R e q u k m m t s  = 7561.810 
Flevenue and Cost Shares 

Factor Ftevenue costs 
- 2  - subbituminous 0.4265 
Dry Natural Gas 0.1946 
Bulk F;lectricity 0 1023 
Distillate Fuel Oil 0.0632 

0.0231 
0.6149 

N a p h t h a s  
Alcclhol 
Armnonia 0.0070 
Carbon Dioxide 0.0973 
Materials 0.5067 
capital 0.8333 
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35, praaesh;:m-B4zmmiL----4. 
lilccm? = 4099.823 Op?athg G0E;tS == 2908.716 

IkV- = 6253.958 
l?evernleardcost9.lares 

Factor RfNerIue CDSts 
(ball - B i b n h m u s  0.3513 
wrlk Electricity 0 0722 
Al-1 0.8472 
sulfur 0.0187 
carbon Dioxide 0.1341 
Materials 0.2860 
Capital 0.8159 

16. prwzSr;m-- - 
Im=aane = 3245.448 q?eratbg Costs = 3276.313 

l?evenue R q l i m m m  ts = 9877.269 
R€WeIU2anjlcostShares 

Factor RENerrue costs 
c o a l l - B i t u m i m x l s  0.6636 

0.0484 

0.0929 
0.4305 

0.0236 
0.0147 

0.1248 

0.3899 

0.2211 
2.0339 

17, prpaesSNagpe-Generu= TWL 
Im3ame = 3245.448 0peratb-q Ccxsts = 3276.313 

Revenue R e q u b m m  tS = 9555.198 
Revenue and Cost Shares 

Factor Revenue costs 
Coal 1 - Bi- 0.6636 
Dry Natural Gas 0.0484 
wllk Electricity 0.1248 
Liquid petsolemn Gases 0.0929 
GaSoliI-E! 0.4305 
Residual Fuel oil 0 .) 3899 
sulfur 0.0236 
Armrmnia 0.0147 
Materials 0.2211 
Capital 1.9347 



A-8 

18. p r o a e s s ~ - ~  ' TbrEe. 
Incame = 3245.448 Sperathg Costs = 3276.313 

Revenue tSr = 10199.341 
Weme and cost shares 

l?actor F&venue casts 
Coal 1 - BiarminouS 0.6636 
Dry N a t u r a l  Gas 0.0484 

Electricity 0.1248 
Liquid Petroleum G a s e s  0.0929 
Gasoline 0.4305 
Residual Fuel O i l  0.3899 
sulfur 0.0236 
Amuonia 0.0147 

Capital 2.1332 
Materials 0.2211 

19. IaKmess--- ' Fan. 
Incapne = 3245.448 c)perating Costs = 3276.313 

Revnue R l q u i m m  tS = 10521.413 
Revenue and cost Shares 

Factor casts 
Coal 1 - B ~ ~ u ~ ~ o u s  0.6636 
Dry N a t u r a l  Gas 0.0484 
Wllk Electricity 0.1248 
Liquid Fetmleum Gases 0.0929 
Gasoline 0.4305 
Residual M o i l  0.3899 
sulfur 0.0236 
m n i a  0.0147 
rnterials 0.2211 
Capital 2.2324 



APPIMXXB 

This appendix displays the input data set procesS.Dat. procesS.Dat 

contains a11 of the details for the 19 processes for producing l iqu id  

fuels. The FWE Coal Model reads Prmess.Dat and pnAiuces the data set 

F~xEss.S~~ (see Appendix A). 



E3-2 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

1. p r p r z s S ~ - ~ j 6 r r r p r ~ O i l ,  
Plant Size - 4,381 Barrels of Crude O i l  per Day. 
Reference - o m  - Dfw 
Instan- construction cast 
Intmduction Year 
Leadtirrre 
Lifetime 
Tax l i f e  
&&life 
Imd Factor 
Salvage Value 
startup cost 

Factor 

-1 1 - B i t u m i n o u s  
Coal 2 - Subbitumimus 
coal 3 - Lignite 
-1 4 - Metallurgical 
crude O i l  
Dry N a t u r a l  G a s  
Transported- 
D i s t r i b u t e d  G a s  
Bulk E l e c t r i c i t y  
Distributed Electricity 
Liquid €ktroleum Gases 
Gasoline 
I@rcwme 
D i s t i l l a t e  Fbel Oil 
Residual Fuel O i l  
Naphthas 
rubricants 
Eetroleum Coke 
Asphalt 
Alcohol 
sulfur 
Anmmnia 
m n  Dioxide 
Materials 

U n i t s  

Tons 
TQns 
Tons 
Tons 

Barrels 
1000 cu Ft. 
1000 m Ft 
1000 cu Ft 

MMH 
MwH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Ibrrels 
Barrels 
Barrels 

Tons 
Tons 

1000 cu Ft 
1985$ 

61.425 
1970 

5 
25 
15 
25 
80 
0 
0 

Base 
Price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65 00 
125.50 
1-00 
1.00 

E6 1985$ 

YearS 
YearS 
YearS 
Y E Z S  

% 
E6 1985$ 
E6 1985$ 

B i l y  
output 
-0.2 

0 
0 
0 

-4380.7 
0 

-488.0 
0 

-28.1 
0 

-237 
2506.8 
491.3 
1071.4 
510.9 
169.6 
64.7 
164.7 
155.3 
21.1 
11.3 
16.2 
73.8 

-10000 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

2. x?mE?ssm-m. 
Plant Size - 26,497 ?bns of Coap per Day. 
Ref- - Mit-se - ElE/ET/13800-5 
Instantaneous construction oost 
Introduction Y ~ a r  

Lifetime 
Taxlife 
&xW.ife 
LDad Fa-r 
Salvage Value 
startup= 

Factor units 

Codl 1 - Bi tmnhous  
coal 2 - subbituminous 
m a l 3  - Lignite 
-4 - M l l l r \ l l i c a l  
crude O i l  
Dry N a t u r a l  Gas 
Transported- 
Distritxrted Gas 
Wllk Electricity 
Distributed Electr ic i ty  
Liquid Btmleum G a s e s  
Gasoline 
I&mxxme 
Distillate F’uel O i l  
Residual Fuel Oil 
m- 
Lubricants 
petroleum Coke 
Asphalt 
Alcahol 
sulfur 
Amonia 
Carbon D i o x i d e  
MatfXialS 

m 
TQnS 
Tans 
Tans 

Barrels 
1000 cu M. 
1000 m Ft 
1000 cu Ft 

MWH 
m 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 

Tons 
mns 

1000 Cll F t  
1985$ 

3258 
1992 

9 
18 
15 
18 

86.4 
3 00 
100 

Base 
price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50.47 
73 -72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 
125.50 
1-00 
1.00 

E6 1985$ 

Years 
Years 
Y- 
YearS 

% 
E6 1985$ 
E6 1985$ 

Daily 
output 
-26497 

0 
0 
0 
0 

31780 
0 
0 

-48180 
0 

6524 
19466 

0 
0 

26359 
0 
0 
0 
0 
0 

598 
193 
0 

-364631 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

3. P m x x 2 s S N a P P e - m - w .  
Plant Size - 33,150 Tb;ns of (3x1 KXX Day. 
€&fm - =&I - DOE/ET/10069~117 
Instantaneaus construction ccst 
Introituction Y e a r  
r-eadttime. 
Lifetime. 
Taxlife 
Boow_ife 
.bad F’actor 
Salvage Value 
starhp, - 
Factor 

coal 1 - Bitunrhms 
c o a l 2  - suhbitumimxls 
c o d l 3  - Lignite 
Coal  4 - Metallurgical 
crude Oil 
Dry N a t u r a l  Gas 
Transported- 
Distributed Gas 
wllk Electxicity 
Distributed Electricity 
Liquid petsoleum Gases 
Gasoline 
l@mEene 
Distillate F’uel Oil 
Residual Fuel Oil 
m- 
rubricants 
petroleum coke 
Asphalt 
Alcahol 
sulfur 
Amonia 
Carbon Dioxide 
Mateyials 

Units 

mm 
mns 
Tons 
Tons 

Barrels 
1000 al Ft 
1000 cu Ft 
1000 Cll Ft 

MWH 
MWH 

Barrels 
Barrels 
E?a.rrels 
Barrels 
Barrels 
Barrels 
BanrelS 
Barrels 
Barrels 
Barrels 

Tons 
Tons 

1000 cu Ft 
1985$ 

9161 
1992 

5 
25 
15 
25 
89 

300 
100 

Base 
price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 

50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 

125.50 
1.00 
1.00 

E6 1985$ 

YearS 
YearS 
YearS 
YearS 

% 
E6 1985$ 
E6 1985$ 

Daily 
output 

0 
-33150 

0 
0 
0 

101094 
0 
0 

-14797 
0 

14530 
24850 

0 
0 

33100 
0 
0 
0 
0 
0 

244 
189 

0 
-433000 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

4. F!mxxssralm?-ED6-Tllirrois#6. 
Plant Size - 31,960 T k x s  of Coal per Day. 
Reference - Fxmxl - DoE/Ff/10069-1117 
Instantanecxls cxmstm&ion cost 8424 
Intmdu&ion Year 1992 
LBadttime 5 
Lifetime 25 
Tadi f@ 15 
Booklife 25 
LDad Facbr 87 
salvage value 300 
startup- 100 

Factor units 

Coal1 - Bi- 
Coal 2 - suhbitumhous 
mal 3 - Lignite 
c b a l 4  - Metal lmical  
Cmde oil  
Dry N a t u r a l  Gas 
Transported- 
D k t r i t x r t e d  Gas 
3ulk Electricity 
D i s t r i l s u t e d  Electricity 
Liquid petroleum Gases 
Gasoline 
Kerosene 
D i s t i l l a t e  F'uel O i l  
Residual Fuel O i l  
NalWhas 
Lubricants 
Fetroleum coke 
mt 
Afcohol 
sulfur 
Ananonia 
Carbon D i o x i d e  
Mterials 

Tans 
mns 
Torts 
Tons 

BWXFilS 
1000 CU Ft 
1000 cu Ft 
1000 m Ft 

m 
m 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 

mns 
Tons 

1000 eu M. 
1985$ 

Base 
Price 
41-31 
27 86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 
125.50 
1.00 
1.00 

E6 1985$ 

YsarS 
YtXWS 
YCZiE3 
YearS 

% 
E6 1985$ 
E6 1985$ 

Daily 
o@?ut 
-31960 

0 
0 
0 
0 

140866 
0 
0 

-15810 
0 

17960 
33340 

0 
0 

27560 
0 
0 
0 
0 
0 

1276 
220 
0 

-43 3 000 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

5 . B m c € S . s - - - - ~ ~ ~ .  
Plant Size - 32,900 Tons of Coal per Day. 
%f- - - ~ E ~ / 1 0 0 6 9 - I T 1 1 7  
I P  construction cost 6874 E6 1985$ 
Introdluction year 1992 
mdtime: 
Lifetime 
Taxlife 
Booklife 
k a d  Factor 
Salvage Value 
starkp, -t 

5 YearS 
25 YBars 
15 YearS 
25 YearS 
87 % 

300 E6 1985$ 
100 E6 1985$ 

Factor 

Coal 1 - Biamcinrxls 
Coal 2 - suhbitunninous 
Coal 3 - Lignite 
Coal 4 - Metallurgical 
Crude O i l  
Dry N a t u r a l  G a s  --- 
D i s t r i b u t e d  G a s  
wllk E l e c t r i c i t y  
D i s t r i b u i x d  Electricity 
Liquid Fetmleum G a s e s  
Gascpline 
E(ler0Sene 
D i s k i l l a t e  Fuel O i l  
Residual  Fuel O i l  
N a p h t h a s  
rubricants 
Fetroleum Coke 
Asphalt 
Alcahol 
sulfur 
&tmonia 
Carbon Dioxide 
Materials 

U n i t s  

Tons 
Tons 
mns 
Tons 

Barrels 
1000 cu Ft 
1000 cu Ft 
1000 (3u Ft 

MWH 
MWH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
E%UT€!lS 
Barrels 
Barrels 
Barrels 
Barrels 

mns 
mns 

1000 m Ft 
1985$ 

Base 
Price 
41.31 
27.86 
12.67 
58.50 
26.76 

2.51 
3.81 
5.90 

50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 

125.50 
1.00 
1.00 

Daily 
wt 

0 
0 

-32900 
0 
0 

87523 
0 
0 

-14725 
0 

16190 
27290 

0 
0 

25570 
0 
0 
0 
0 
0 

244 
273 

0 
-433000 
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1 
2 
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6 
7 
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9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
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20 
21 
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23 
24 

6 . - m - H 1 6 - P i - # 8 -  
Plant Size - 31,240 lbns of Qdl per Lay. 
Ref- - Exxon - DOE/Er/10069-T117 
Instantaneaus con&mctioricost 8291 E6 1985$ 
IntmdxAion Y e a r  1992 
rsadtime 5 YCZU-S 
Lifetime 25 Y W X S  
Taxlife 15 Y- 
Booklife 25 Y E U S  
Imd J?acbr 87 % 
sal- V a l u e  300 E6 1985$ 

100 E6 1985$ 

Factor 

coal 1 - 
coal 2 - 
c o d l 3 -  
c o d l 4 -  

U n i t s  Base Daily 
Price 0u-t 

subbiturminaus mns 27.86 0 
Lignite Tons 12.67 0 
Esetdllurgical Tons 58.50 0 

BitxninauS Tof7s 41.31 -31240 

crude O i l  
Dry Natural Gas 
Transported- 
D i s t r i b u t e d  Gas 
Bulk E l e c t r i c i t y  
D k t Y i b u t e d  Electricity 
Liquid petroleum Gases 
Gasoline 
l%xceaw 
D i s t i l l a t e  me1 O i l  
Residual Fuel. oil  
Naphthas 
Lubr iamts  
petroleum coke 
Asphalt 
Alcohol 
su l fur  
kmmnia 
carbon Dioxide 
Materials 

Barrels 
1000 cu Ft 
1000 cu Ft 
1000 cu Ft 

rmH 
MWH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Bsurels 
Barrels 
Barrels 
Barrels 

Tons 
Tons 

1000 cu Ft 
1985$ 

26.76 
2.51 
3.81 
5.90 

50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 

125.50 
1.00 
1.00 

0 
143505 

0 
0 

-15586 
0 

18800 
29020 

0 
0 

36710 
0 
0 
0 
0 
0 

1078 
224 

0 
-4 3 3 000 



B-8 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Plant Size - 9,600 Barrels-per Day. 
Reference - pritd.lard - 1982 
Instantaneaus construction cost 
Introauction year 
M i m e  
Lifetime 
Twlife 
Booklife 
Load Factor 
salvage value 
s w  

Factor 

Cual  1 - Bitumbms 
Coal 2 - SuMiixnnimm 
coal 4 - Meta l luq ica l  
crude oil 
Dry N a t u r a l  Gas 
Transported- 
Distributed Gas 
Bulk Electricity 

Liquid FW.roleum G a s e s  
Gasoline 
Kerosene 
Distillate Fuel Oil 
Residual Fuel Oil 
Naphthas 
rubricants 
Fetmleum Cbke 
Asphalt 
Alcchol 
sulfur 
Ammonia 
Carbon Dioxide 
Materials 

c a a l 3  - Liqnite 

Electricity 

U n i t s  

Tons 
Tons 
Tons 
Tons 

Barrels 
1000 cu Ft 
1000 cu Ft 
1000 m E t  

MWH 
m7i-I 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 

T b n s  

1000 m Ft 
1985$ 

Tons 

223.1 
2040 

3 
20 
10 
15 
90 

0 
27.5 

Base 
Price 
41.31 
27.86 
12.67 

26.76 
2.51 
3.81 
5.90 

50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 

125.50 
1.00 
1.00 

58.50 

E6 1985$ 

YeazS 
YearS 
YearS 
YearS 

% 
E6 1985$ 
E6 19855 

Daily 
cutw-t 

0 
0 
0 
0 
0 
0 
0 
0 

-143.6 
0 
0 

9600 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-296106 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 

8. p r o c e s S ~ - V 3 c b a l G a s t o ~ ,  
Plant Size - 24,000 Barrels per by. 
Ref€irence - Pritxkmi - 1982 
Instantanecxls CbnstmAicen cast 204.3 E6 1985$ 
Intrdwkion Y e a r  2040 
rsadtime 3 YE?i%S 
Lifetim; 20 Y€?.aEi 
Taxlife 10 Y e a r s  
Booklife 15 Y € ? ?  
Icad Factor 90 % 
salvage value 0 E6 1985$ 
startup? cost 22.7 E6 1985$ 

Factor 

Coal 1 - B i t u m h c m  
c c a l 2  - subbitxmcinaus 
C o d 3  - Lignite 
Coal 4 - Metallurgical 
elude oil  
Dry m-1 Gas 
Tran=P-- 
Diskribulted G a s  
Bulk Electricity 
D i s t r i b u e d  E l e c t r i c i t y  
Liquid Petroleum Gases 
Gasoline 
lc&mWns 
D i s t i l l a t e  Fuel Oil 
Residual Fuel Oil 
Naphthas 
rubricants 
Eetroleum coke 
Asphalt 
Alcohol 
sulfur 
AlTfmnia 
car33on D i o x i d e  
Materials 

Tons 
Tons 
Tons 
Tons 

Barrels 
1000 cu m 
1000 cu Ft 
1000 a Ft 

MwH 
BlwH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
-1s 
Barrels 
Barrels 
Barrels 

Tons 
Tco7s 

1000 eu Ft 
1985$ 

Base 
mice 
41.31 
27 .. 86 
12 67 
58 50 
26,76 
2,51 
3-81 
5,90 
50,47 
73 ., 72 
23.50 
36 ,, 48 
36 50 
31 96 
24 e 40 
33 "00 
33 01 
33.02 
33 e 03 
22.68 
65 00 
125 I 50 
f"O0 
1.00 

Daily 
(3utPJt 

0 
0 
0 
0 
0 
0 
0 
0 

-145.5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

24000 
8 
0 
0 

-289548 



B-10 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

9. I ? n x x s § ~ - ~ - o a ~ .  
Plant Size - 4,381 Barrels of O i l  Shale pes Day. 
Refesence - o m  - DEIR 
Instarrtanerxls Construction cost 
Introduction Y e a r  
Leadtime 
Lifetime 
Taxlife 
Booklife 
Load Factor 
Salvage V a l u e  

Factor 

Qaf 1 - B i k n n i n o u s  
Coal 2 - Sukbilmnimus 
Coal 3 - T,ignite 
Q a f 4  - Metallurgical 
Crude O i l  
Dry Natural Gas 
Transparted- 
D i s t r i b u t e d  Gas 
Wilk Electricity 
D i s t r i b u t e d  E l e c t r i c i t y  
Liquid petroleum Gases 
Gasoline 
mro6ene 
D i s t i l l a t e  Fuel O i l  
Residual -1 O i l  
Naphthas  
Lubricants 
petmleum mke 
Asphalt 
Alcdlol 
sulfur 
Arrrmonia 
Carbn Dioxide 
lhterids 

U n i t s  

mm 
Tons 
Tons 
Tons 

Barrels 
1000 CU Ft 
1000 m Ft 
1000 m Ft 

MWH 
MWH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Sanrels 
Barmls 
I3 iXE.k  
Barrels 

mns 
mns 

1000 CU Ft 
1985$ 

500 
2040 

5 
25 
15 
25 
80 

0 
0 

Base 
??rice 
41.31 
27.86 
12 67 
58.50 
26.76 

2.51 
3.81 
5.90 

50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 

125.50 
1.00 
1.00 

E6 1985$ 

YearS 
YearS 
YearS 
Y m  

% 
E6 1985$ 
E6 1985$ 

Daily 
output 

0 
0 
0 
0 
0 
0 

-488.0 
0 

-28.1 
0 

-237 
2506.8 
491.3 

1071.4 
510.9 
169.6 
64.7 

164. 7 
155.3 

0 
0 
0 
0 

-10000 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

10. p r o a e s s ~ - P r o r l l l c t s ~ ! L a r ~ .  
plant Size - 4,381 Barrels of Tar sards per Day. 
I R e f e r e n C e - o R N L - D B R  

corrstructim oost 540 E6 1985$ 
Intmhction Year 2040 
Leadttime 5 YearS 
Lifetime 25 YaarS 
Taxlife 15 YearS 
Booklife 25 YearS 
Load F'actor 80 % 
salvage value 0 E6 1985$ 
startup- 0 E6 1985$ 

Factor 

coal 1 - B i t u m i m u s  
coal. 2 - suhbituminaus 
c o a l 3  - Llignite 
coal 4 - lktallurgical 
crude oil 
Dry N a t u r a l  G a s  
Transported- 
D i s t S i l x l t e d  Gas 
Bulk E l e c t r i c i t y  
Distributed E l e c t r i c i t y  
Liquid EWroleum Gases 
Gasoline 
EkrQSme 
Distillate Fuel O i l  
Residual Fuel oil 

rubricants 
FWmleum coke 
Asphalt 
Alcdrol 
sulfur 
AmmMlia 
carbon D i o x i d e  
Materials 

thits 

?bns 
mns 
Tans 
Tons 

Barrels 
1000 CU Ft 

1000 m Ft 
MWH 
MWH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 

!rQns 
Tbns 

1000 cu Ft 
1985$ 

ioao cu ~t 

Base 
Price 
41.31 
27 86 
12-67 
58 I 50 
26,76 
2.51 

5.90 
50 47 
73 "72 
23 I 50 
36.48 
36.50 
31.96 
24 40 
33 e 00 
33 01 
33 02 
33.03 
22.68 
65.00 
125.50 
1.00 
1.00 

3 . a i  

Daily 
ow?ut 

0 
0 
0 
0 
0 
0 

0 
-28.1 

0 
-237 

2506.8 
491.3 
1071.4 
510.9 
169.6 
64.7 
164.7 
155.3 

0 
0 
0 
0 

-10000 

-488. o 
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ll. ProoessNaPPe-lProdLrcts--Oil .  
Plant Size - 4,381 Barrels of Heaw O i l  per Day. 
Mference - oF&L - rm? 
Introduction Year 
rsacttime 
Lifetime 
Taxlife 
Booklife 
Lcad Factor 
salvage value 
==-Q?- 

.. 

canstruc=tion oost 

Factor 

Coal 1 - B i t m i n o u s  
Coal 2 - subbilxminms 
Coal 3 - r,ignite 
Coal 4 - Metallurgical 
crude O i l  
Dry Natural G a s  
Transported- 
D i s t r i b u t e d  G a s  
wllk Electricity 
D i s t r i b u t e d  Electricity 
Liquid pletroleum Gases 
Gasoline 
IwmseE? 
D i s t i l l a t e  Fuel O i l  
Residual Fuel O i l  
Naphthas 
Lubricants 
petroleum coke 
AsraLalt 
Alcohol 
sulfur 
&mmnia 
Carbon D i o x i d e  
Materials 

Units 

Tons 
Tons 
Tons 
Tons 

Barrels 
1000 cu Ft 
1000 cu M 
1000 cu Ft 

MwH 
MwH 

Barrels 
l3azTelS 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 

Tons 
Tbns 

1000 cu Ft 
1985$ 

580 
2040 

5 
25 
15 
25 
80 
0 
0 

Base 
Price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50.47 
73.72 
23.50 
36.48 
36 50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22 e 68 
65.00 
125.50 
1.00 
1.00 

E6 1985$ 

YearS 
YearS 
YearS 
YearS 

% 
E6 1985$ 
E6 1985$ 

Daily 
mtFrut 

0 
0 
0 
0 
0 
0 

-488.0 
0 

-28.1 
0 

-237 
2506.8 
491.3 
1071.4 
510.9 
169.6 
64.7 
164.7 
155.3 

0 
0 
0 
0 

-10000 
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1 
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12, Emc!ess--- . O f a o a l C C n x k ,  
Plant Size - 3,505 Barrels of Crude O i l  per Day. 
Ref€?rena?-aRNL-DBR 
InstarRanecprs oonstrzactionm 
IntmWztion Year 
Leadtime 
Lifetime 
Taxlife 
Booklife 
lcoad Factor 
salvage value 
startup cost 

Factor 

ooal 1 - B i t w i n o u s  
Coal 2 - Subbi- 
coal 3 - Lignite 
coal 4 - Metallurgical 
cnxie O i l  
Dry N a t u r a l  G a s  

D i S t r h t e d  G a s  
wilk E l e c t r i c i t y  
D i S t ; r i b u t e d  Electricity 
Liquid petroleum Gases 
Gasoline 
Icerosene 
D i s t i l l a t e  Fuel O i l  
Residual. Fuel Oil 
Naphthas 
Lubricarrts 
W t r O l a  coke 
Asphalt 
AlCChOl 
su l fur  
hmmia 
CarJjOn Dioxide 
MateridlS 

U n i t s  

'Ibns 
lms 
RHls 
Tbns 

Barrels 
1000 cu Ft 
1000 cu Ft 
1000 cu Ft 

MhW 
Mw 

Barrels 
BantelS 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 

Tans 
Tons 

1000 cu Ft 
1985$ 

2-70 E6 1985$ 

5 Y€?aXS 
25 YsarS 
15 YEUX5 
25 Y- 
80 % 
0 E6 1985$ 
0 E6 1985$ 

1992 

Base 
Price 
41.31 
27 86 
12 - 67 
58 e 50 
26.76 
2,51 
3.81 
5.90 
50 47 
73 72 
23 50 
36.48 
36.50 
31.96 
24 40 
33 00 
33 01 
33 02 
33 a 03 
22 68 
65 00 
125 a 50 
1.00 
1-00 

Daily 
0utPJ-t 
-212 

0 
0 
0 

-3505 
0 

-488.0 
0 

-28.1 
0 

-237 
2506.8 
491.3 
1071.4 
51.0.9 
169.6 
€4.7 
164.7 
155.3 

0 
0 
0 
0 

-20000 



B-14 

u. p r p o e r ; s ~ - ~ f k o l n ~ G a s .  
Plant Size - 2,500 Tans of Elethanol per nay. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Ref- - O m  - 6091 
Omstmctioncost 

IMxduction year 
M i m e  
Lifetime 
Taxlife 
Booklife 
Load Factor 
salvage. Val= 
startup -t 

Factor 

Cbal 1 - Bituminous 
Coal 2 - Subbiixmimus 
COdL 4 - Metallurgical 
crude Oil 
D r y  Naturdl Gas 
Transported- 
Distzibuted Gas 
Bulk Electricity 
Distributed Electricity 
Liquid Fetroleum Gases 
Gasolb 
Kt3msme 
Distillate Fuel Oil 
Residual Fuel Oil 
Naghthas 
Lubh-icants 
Rtrmleum Coke 
Asphalt 
Alcohol 
sulfur 
Annnonia 
carbon Dioxide 
Materials 

coal 3 - Lignie 

Tons 
Tons 
Tolls 
Tons 

I3XlXd.S 
1000 cu Ft 
1000 cu F t  
1000 cu F t  

ma3 
MwH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Sarre lS  
€k?XFZlS 
Barrels 
Barrels 
Barrels 

Tom 
m 

1000 cu Ft 
1985$ 

200.00 
1982 

3 
25 
15 
25 
91 

8.29 
4.14 

Base 
price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50 47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65 e 00 
125 50 
3.00 
1.00 

E6 1985$ 

YearS 
YearS 
YearS 
Y e a r s  

% 
E6 1985$ 
E6 1985$ 

Daily 

0 
0 
0 
0 
0 
0 

-73100 
0 

-41.5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

17965 
0 
0 
0 

-49193 



3-15 

1 
2 
3 
4 
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7 
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9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

14. ~ ~ - ~ f r o g p C b d L - - C a S e .  
Plant Size  - 30,209 Vms of coal per Day. 
Ref- - oT(NL - 6091 
Instantanems cbmtmctimaost 2500 E6 1985$ 
zntrodtur=tion Y e a r  1992 
rsadtime 5 YtXiX-S 
Lifetime 25 YearS 
Taxlife 15 YearS 
Booklife 25 YsarS 
LDad F’actor 85 % 
sal- value 300 E6 1985$ 
startclp 50 E6 1985$ 

F’actor units 

Tons 
Tt3I-S 
mns 
Tons 

Barrels 
1000 cu Ft 
1000 cu Ft 
1000 cu Ft 

MWH 
MWH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 

Tons 
Tons 

1000 cu F t  
1985$ 

Base 
Price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50.47 
73.72 

36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 
125.50 
1.00 
1.00 

. 23.50 

Daily 
m m t  

0 
-3 0209 

0 
0 
0 

153000 
0 
0 

-4000 
0 
0 
0 
0 

3900 
0 

1380 
0 
0 
0 

53500 
0 

110 
192000 

-100~000 



15. p r r o a e s s ~ - ~ f n o l l Q a 3 _ - c a s e 4 .  
Plant Size - 23,782 Tons of Qal per Day. 

1 
2 
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4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

F k f m  - & - 6091 - 
Instantaneaus CcPI.lstruction cost 
Introduction Year 
Lsadtime 
Lifetime 
Taxlife 
Booklife 
Icad Factor 
salvage value 
==tup- 

I l a u I s a n d m  

Coal 1 - B i b m i n o u s  
coal 2 - subbituminous 
coal 3 - Lignite 
coal 4 - Metallurgical 
crude O i l  
Dry Natural G a s  
Transported- 

wllk E l e c t r i c i t y  
Distributed E l e c t r i c i t y  
Liquid Petroleum Gases 
Gasoline 
Kerosene 
D i s t i l l a t e  Fuel Oil 
Residual Fuel oil  
Naphthas 
rubricants 
Petroleum coke 
Fsf?balt 
A l d o l  
su l fur  
Ammonia 
Carbon Dioxide 
Materials 

D i s t r i b u t e d  Gas 

U n i t s  

mns 
mm 
Tons 
Tons 

Barrels 
1000 cu F t  
1000 cu J?t 
1000 cu J?t 

MW 
MWH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 

Tons 
Tons 

1000 cu Ft 
1985$ 

3500 
1992 

5 
25 
15 
25 
85 
300 
50 

Base 
price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 
125.50 
1.00 
1.00 

E6 1985$ 

YBars 
YearS 
YearS 
YearS 

% 
E6 1985$ 
E6 1985$ 

mily 
atr?l-lt 
-23782 

0 
0 
0 
0 
0 
0 
0 

-4000 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

104475 
806 
0 

375000 
-800000 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

16. Prmess KRTIBZ - Cenenc . Qne. 
Plant Size - 26,497 %XIS of Coal uer Day. 
Ftefesence - ORNL - Dm 
Instarrtaneaus -ion oost 
Xnhxbction year 
Leadtime 
Lifetime 
Taxlife 
Booklife 
LDad Fkbr 
salvage value 
startup- 

- 

Factor 

o o a l l -  
c o a l 2 -  
Q d l 3 -  
m a l . 4 -  

Biixmhmus 
suhbilxdnous 

Metallurgical 
Lignite 

1 Crude Oil 
Dry Natural G a s  
T=t=Po-- 
D i ~ t r i b ~ W  Gas 
wllk Electricity 
Distributed Electricity 
Liquid Petroleum Gases 
Gasoline 
Icerosene 
Distillate Fuel O i l  
midual Fuel O i l  
m- 
Lubricants 
petrolezon ooke 
Asphalt 
Al&l 
sulfur 
Z#tnania 
Carbon Dioxide 
Materials 

units 

Tons 
Tons 
Tons 
Tons 

Barrels 
1000 cu Ft 
1000 a Ft 
1000 cu Ft 

MWH 
MWH 

Barrels 
EarRlS 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 

Tons 
Tons 

1000 cu F t  
1985$ 

4000 
1992 

9 
18 
15 
18 
80 

300 
100 

E6 1985$ 

Y e a r s  
Y e a r s  
YearS 
Y€?arS  

% 
E6 1985$ 
E6 1985$ 

Base 
Price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 

50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 

125.50 
1.00 

ta i ly  
mtPt 
-26497 

0 
0 
0 
0 

31780 
0 
0 

-4080 
0 

6524 
1.9466 

0 
0 

26359 
0 
0 
0 
0 
0 

598 
193 

0 
1.00 -364631 



I3-18 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

17. w ? o a e s s E b p e - ~  - lm. 
Plant Size - 26,497 Tons of Coal per Day. - 
Refe332nce - o m  - DER 
Instantanems cMlstrur=tion Cost 
Intm3uction Y e a r  
Leadtime 
Lifetime 
Taxlife 
Booklife 
Lead Factor 
sal- value 
startup- 

Factor 

coal 1 - Bi- 
coal 2 - sutbi- 
coal 3 - Ligniw 
coal 4 - Metallurgical 
crude O i l  
Dry Natural Gas 
Transported- 
Distribute2 Gas 
Bulk Electricity 
Distrikuted Electricity 
Liquid Fetamleum Gases 
Gasoline 
Ik.nxaE 
Distillate Fuel Oil 
Residual Fuel Oil 
Naphthas 
Iubricants 
Fetroleum Coke 
AsFhalt 
Aloohol 
mfilr 
Arrpmonia 
Carbon Dioxide 
Materials 

U n i t s  

mns 
mns 
Tons 
mns 

Barrels 
1000 cu Ft 
1000 cu Ft 
1000 cu Ft 

MWH 
Mm 

Barrels 
Barrels 
E3arr”elS 
Barrels 
Bawrels 
Barrels 
Barrels 
EkUX-dS 
Barrels 
Barrels 

Tons 
Tons 

1000 cu Ft 
1985$ 

3800 
1992 

9 
18 
15 
18 
80 
300 
100 

Base 
price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33 00 
33.01 
33.02 
33.03 
22.68 
65.00 
125.50 
1.00 
1.00 

E6 1985s 

YearS 
YearS 
YearS 
YearS 

% 
E6 1985$ 
E6 1985$ 

Daily 
outlxt 
-26497 

0 
0 
0 
0 

31780 
0 
0 

-4080 
0 

6524 
19466 

0 
0 

26359 
0 
0 
0 
0 
0 

598 
193 
0 

-364631 



B-19 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

1 8 . ~ ~ - C e n e r r u =  Ihree. 
Plant Size - 26,497 Torrr; of Qml m x  Day. 
ReferemJe-oRNL-rn 
Instarrtaneaus constructioncost 
Intmdwtion year 

Life th  
Taxlife 
Booklife 
'foad Factor 
salvage vdlue 
startup cast 

* 

Factor 

coal 1 - B i t u m h m s  
coal 2 - sukbitumimus 
mal 3 - Lignite 
coal 4 - Metallurgical 
Crude Oil 
Dry N a W  G a s  
Tra=T?o-- 
Distributed Gas 
Bulk Electricity 
Distributed Electricity 
Liquid Petroleum Gases 
Gasoline 
ImxsaE! 
Distillate Fuel O i l  
Residual Fuel O i l  
Naphthas 
rubricants 
petscoleum cdke 
Asphalt 
AlCQhOl 
sulfur 
Awnonia 
O n  Dioxide 
Materials 

units 

!Ihs 
Torrr; 
Tol-rs 
Tbns 

Barrels 
1000 cu F t  
1000 cu Ft 
1000 cu Ft 

MwH 
MWH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Eiarmls 
Barrels 
E3XtTd.S 
&UX&.S 
Barrels 

Tons 
Tons 

1000 cu F t  
1985$ 

4200 E% 1985$ 
1992 

9 YearS 
18 'years 
15 'years 
18 YearS 
80 % 
300 E6 1985$ 
100 E6 1985$ 

Base 
Price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 
125.50 
1.00 

Daily 
QJW 
-26497 

0 
0 
0 
0 

31780 
0 
0 

-4080 
0 

6524 
19466 

0 
0 

26359 
0 
0 
0 
0 
0 

598 
193 
0 

1.00 -364631 



B-20 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

19. prpeessm--  - phnr. 
Plant Size - 26,497 Tons of codl per by. - 
Reference - O m L  - DER 
Instantaneu~~ constructimcost 
IntroaucTtion Year 
lXEdtime 
Lifetime 
Taxlife 
Booklife 
Laad Elactor 
salvage value 
startup - 
Factor 

Coal 1 - B i t m i n o u s  
COdL 2 - Subbitminous 
coal 3 - Lignite 
COdL 4 - Metallurgical 
crude oil  
DryNaturalGas 
Transported- 
D i s t r i b u t e d  G a s  
Bulk Electricity 
D i s t r i h t e d  Electricity 
Liquid B t m l e u m  Gases 
Gasoline 
E(r;roE;ene 
D i s t i l l a t e  Fuel O i l  
Residual Fuel oil  
Naphthas 
rubricants 
petroleum coke 
AsrJlalt 
Alahol 
sulfur 
Armwxlia 
m n  Dioxide 
Materials 

U n i t s  

Tons 
Tons 
mns 
Tons 

Barrels 
1000 m Ft 
1000 cu Ft 
1000 cu Ft 

MWH 
MWH 

Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
Barrels 
EhrrelS 

mns 
mns 

1000 cu Ft 
1985s 

4400 
1992 

9 

15 
18 
80 
300 
100 

i a  

Base 
Price 
41.31 
27.86 
12.67 
58.50 
26.76 
2.51 
3.81 
5.90 
50.47 
73.72 
23.50 
36.48 
36.50 
31.96 
24.40 
33.00 
33.01 
33.02 
33.03 
22.68 
65.00 
125.50 
1.00 
1.00 

E6 1985$ 

YearS 
YearS 
Y- 
YearS 

% 
E6 1985$ 
E6 1985s 

b i l y  
w t  
-26497 

0 
0 
0 
0 

31780 
0 
0 

-4080 
0 

6524 
19466 

0 
0 

26359 
0 
0 
0 
0 
0 

598 
193 
0 

-364 631 
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