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ALTERNATIVE MOTOR FUEL USE MODEL 
MODEL THEORY AND DESIGN 

AND 
USER'S GUIDE 

D. L. Greene 
Anju Rathi 

ABSTRACT 

The Alternative Motor Fuel Use Model (AMEU) is a tool for the analysis and 
prediction of motor fuel use by highway vehicles. The model advances the art of vehicle 
stock modeling by including a representation of the choice of motor fuel for flexible and 
dual fuel vehicles. Part one of the report is a User's Guide to the operation of the model. 
Part two describes the model's structure and the theory of vehicle stock modeling of energy 
use on which it is based. The model is designed for IBM PC, PCIXT, PC/AT, :PS/Z, and 
compatibles. It is written in compiled BASIC and data input is via automated, menu driven 
spreadsheets. From within thc spreadsheets users can define the dimensions of a forecast, 
as well as the types of vehicle technologies and the fuels they use. The M F U  Model can 
be run for one or many vehicle types (e.g., automobiles, light trucks, heavy trucks) 
simultaneously. The effort required to create the data tables required for a model run is 
substantial. 
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ALTERNATIVE MOTOR FUEL USE MODEL 

PART I 

USER’S GUIDE 

David L. Greene 
Anju Rathi 





1. INTRODUCTlON 

This user’s guide provides instructions for using the Alternative Motor Fuel Use 

Model (AMFU) and describes the hardware and software requirements of the model. The 

AMFU model is a microcomputer based model for forecasting fuel use, vehicle use, and 

vehicle stock for one to thirty years into the future. It is particularly intended for making 

energy usc forecasts and for analyzing policies which primarily affect the technical 

characteristics of ncw vehicles, such as efficiency and fuel type. AMFU allows you to define 

several different vehicle typcs and to permit several multi-fuel as well as dedicated fuel 

technologies for each vchicle type. 

AMEU combines the detail of an accounting model of vehicle stock (keeping track 

of vehicles and their efticiencies by vehicle type, technology type, vintage, and fuel type) 

and thc economic sensitivity of an econometric model (responding Lo changes in fuel prices 

and economic activity), with the flexibility of a scenario model (allowing key factors such 

as future efficiencies and new vehicle registrations to be completely under the uscr’s 

control). These features makc thc model useful for a wide range of forecasting and policy 

analyses. 

This User’s Guide is intcnded for use in conjunction with Part 2 of this manual, 

“Model Theory and Design.” The meanings of variables arc defined in Part 2 and the 

model‘s equations are explained in detail. Questions about the exact meanings of 

parameters or input data are rcsolved there. The User’s Guide explains the mechanics of 

using thc AMFU model. 
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The user interface for ,4MFU consists of LOTUS 123** sprcadshects, Except for 

the initiation of a model run and printed reports, you interact with the model entirely via 

menu-driven spreadsheets. The forecaster and report generator are written in Microsoft 

Quick-Basic 4.0.** The compiled BASIC code performs nearly all of the model’s 

calculations but is almost invisible to thc user. 

This User’s Guide is organized as follows: 

Section 2 - Describes the installation process and user interface. 

Section 3 - Contains the model description. 

Section 4 - Contains backup suggestions €or spreadsheets. 

We welcome any feedback about problems or suggestions, so that the model can be 

made more useful. Please feel free to write or call the authors at the following address: 

David L. Greene 
Transportation and Systems Research 
Energy Divisiori 

Oak Ridge National Laboratory 
Oak Ridge, TN 37930-6207 

Bldg. 4500N, MS-6207 

(615) 574 - 5963 
FIS 624 ~ 5963 

**LOTUS 123 is a trademark of Lotus Development Corp., Cambridge, Mass. 

Quick-Basic is a tradernark of Microsoft, Inc. 
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1.1 HARDWARE/SOFIWARE REQUIREMENTS 

1.1.1 HARDWARE 

The following hardware configuration is required for running the AMFW model. 

IBM PC, XT, AT, PS/2 or compatible system 

640 KB of main memory (RAM) with no memory resident programs 

8087 or 80287 math co-processor present 

At least one double - sided, low or high density floppy disk drive 

Monochrome or color monitor 

Graphics capable printer 

Parallel or serial port and a cable 

Hard disk with at least 5 MB free space available for this modcl 

MS-DOS Operating System, Version 2.1 or higher 

It is assumed that you have a system like those described above. It is also assumed 

Some that you have a basic working knowledge of the MS-DOS operating system. 

familiarity with operations of Lotus 123 will be helpful. 
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1.1.2 S O m m E  

The user-interface (input) for the model is writtcn in Lotus 123, Version 2.0 

spreadsheet software. The forecaster and report generator are written in a high level 

language, Microsoft Quick-Basic 4.0. Reports (output) are in the form of ASCII files and 

printed copies. You must havc the b t u s  123 Version 2.0 or  2.01 software installed to run 

AMFU. It is not necessary for you to have Quick-Basic since the BASIC portion of the 

model is provided as an executable file. 

Once the hardware and software requirements are satisfied, you can start a model 

run as described in the next section. 

2. RUNNING THE MODEL 

This section describes the distribution diskettes and installation procedure for the 

model. It also describes how to start a model run for the first time as well as for successive 

runs. 

2.1 THE DISTRIBUTION D I S K E m S  

The AMFU model software is distributed on four 5-1/4" Double Density (360 KB), 

two 3-1/2" Double Density (720 KB), or one 3-1/2 High Density (1.4 MR) floppy diskcttcs 
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formatted for the MS-DOS 3.0 operating system. The 360KB distribution diskettes contain 

the following files and spreadsheets. 

Disk #1 - 

Disk #2 - 

Disk #3 - 

Disk #4 - 

2.2 INSTALLATION 

Master spreadsheet, Autos and Light trucks 

spreadsheets 

(MASTER.WK1,GROSS.WKl ,AUTOS. WK I ,  

LITETRRWK1). 

Medium trucks and GVW6 trucks spreadsheets 

(MEDTRK WK1 ,GVW6TRKWKl). 

GVW7 trucks and GVW8 trucks spreadsheets 

(GVW7TRK.WKl ,GVWBTRK.WKl). 

Executable modules MAINFORE.EXE and 

REPORTSEXE, source code MAINFORE-BAS 

and REPORTSBAS and batch file R.BAT, 

M.BAT, and MR.BAT. 

To use the model it is necessary to install the LOTUS 123 spreadsheet 

software on the computer. We assume that you have already installed this software. For 

our examples we will assumc that this software is installed in directory C:/LOTUS. 
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Step 1: For first time installation of this modcl, you will need to create a directory at the 

DOS level named FUEL. The command sequence is C:>MD FUEL. 

Step 2: To install the model on the hard disk from the 360K distribution diskettes, change 

directories to work from the directory FUEL. Having done this, copy all the files from the 

distribution disks to the WEE directory. Assuming the floppy disk is in the I3 disk drive, 

the command sequence is 

C>CD FUEL 

C>COPY B:*.* 

Ster, 3: Repeat thc procedurc in second step above for each floppy for this model. To 

iristall a different version (i.e an updated version, created by you or restoring a backup), 

also follow the procedure in second step above. 

After completing the steps above, the model will have been installed on drive C. 

If only a specific file needs to be copied. or restored, the procedure is: 

C:>CD FUEL 

c: >copy B:tilename.ext 

You should make sure that the version of the fi!e(s) currently on the hard disk 

(Drive C) are to be replaced before beginning any of the copy procedures abovc. 

Before a model run can be started, the CONFIG.SYS file must contain the 

following lines as a minimum configuration. 

FILES = 20 

BUFFERS = 35 
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The AUTOEXEC.BAT file must include the directory that Lotus 123 software resides in 

(for example CLOTUS) in the PATH statement. If you have changed your 

AUTOEXECBAT or CONFIGSYS files you will need to  reboot your system €or DOS to 

recognize the changes. 

2.3 STARTING A MODEL RUN 

If you are running this model for the first time then section A and 3 should be 

followcd elsc only section B must be followed. 

k FIRSTTIME 

Step 1: Begin a LOTUS 123 session by typing the Eollowing command sequence: 

C N E L  > 123 

Step 2: Once the blank LOTUS spreadsheet appears on the screen, you need to change 

the default directory for Lotus to  be the directory in which the AMFU model resides. 

Invoke the Lotus menu, and select [Worksheet Global Default Directory] options. 

The command sequence is as follows: 

i 

Worksheet 

Global 



Default 

Directory 

At this point type C:/FUEE. After entering the directory name, the "Update" option should 

bc selected to save the change. Select option "Quit" to return to main Lotus menu. You 

have now changed your default directory to C:/kVEL. Whenever you start up Lotus it will 

assume you want to work from the C:/FUEL directory. If other spreadsheet programs you 

use require a different directory you will have to change the default setting. 

B. SUCCESSIVE RUNS 

Once Lotus 123 i s  invoked from DBS level and the blank LOTUS spreadsheet 

appears on the screen, the file MX4S1I'EK.WKI must be retrieved by entering the file 

retrieve command sequence: 

I 

File 

Retrieve 

Type C:/FUET,RVIASTER.WKI or highlight this name. After you have entered the file 

name, the "WAIT' message will flash in the upper right hand corner of the screen while 

the file is being loaded. Make sure that computer is m t  in "Scroll Lock" or "Num Lock" 

modc. At this point the model is started and the rest of the modcl's opcratinn will be 

driven by spreadsheet menus. 
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AMFU provides the user with a menu-driven spreadsheet environment to input the data. 

The user is expected to select each category presented by a menu, make sure that the 

correct data is present, and create PRN files (if they don't already exist or any of the data 

have been changed) before each run. When option "Forecast" is selected from the menu 

to run the model, the user is presented with an instruction to be carried out at DOS level, 

and the model goes out to the DOS level. After running the male1 the results can be 

viewed by using a text editor or printed Erom the output file(s) at the DOS Icvel. 

At the DOS lcvcl you may type either 

C:WEL> M <ENTER> 

which runs the model but does not generate reports which can be printed, or 

C:\FUEL> MR <ENTEK 

which runs the rnodcl and generates the reports as requcsted. 

3. MODEL DESCRIPTION 

This section describes the model's spreadsheets and the model itsel[. Included as 

Figure 111-1, is a flowchart graphically depicting the model. 
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3.1 SPREmSHEE’JTS 

Some information required by the modcl is identical for all vehicle types. A4MFU 

has one spreadsheet for the global information named MASTER.WK1. It contains the 

following information: 

1. Vehicle Types and Selection Table 

2. Forecast Dimensions 

3. Econsrny (Income and GNP) Table 

4. Population Table (included in next version of Ah4T;IJ) 

AMFU also has one spreadsheet for each vehicle type consisting of vehicle specific 

information as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Technology Fuel Cambination Table 

Vehicle Technology Input Table 

Scrappage parameters and Elasticities 

Base Year Stock 

New Registrations 

Miles per gallon (MPG) for each technology fuel type 

On road vs. Fcderal Test Procedure MPG coefficient for each 

technology fucl type 

Market Shares for each vehicle technology type 

Vehicle Prices 
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10. Fuel Prices 

11. Base Year Fuel Use 

12. Fuel Composition 

13. Energy Contents o f  Fuel Types 

You have complete freedom to define vehicle types as you wish by creating ncw 

vehicle spreadsliccts. AMFU comes with six predefined vehicle type spreadsheets: 

automobiles and five truck types. The five truck types are differentiated by “manufacturers’ 

gross vehicle weight“ (GVW) class. GVW is an indicator of a truck’s size and capacity. 

The five truck types are: Light trucks - GVW classes I and 2, 0-10,000 Ibs., Medium 

Trucks - GVW classes 3-5, 10,001 - 19,500 Ibs., GVW6 - 19,501 - 26,000 Ibs., GVW7 - 

26,001 - 33,000 Ibs., GVW8 - over 33,000 Ibs. These classcs are convenient because 

statistics on new registrations and vehicles in operation by age are readily available. 

3.2 A TOUR OF THE SPREADSHEETS 

Once the master spreadsheet has been retrieved you will see the introductory screcn 

for the model with the main menu on the top. Some parts of the spreadsheet should 

appcar brighter if a monochrome monitor is used, otherwise in a different color. If this is 

not the case adjust the brightness of the monitor until the contrast can be secn. The 

highlighted portions of the spreadsheet are “Unprotected, that is, they can be ovcnvritten. 
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These are the areas into which you will put data. The rest of the spreadsheet contains 

protected cells and should not be changed. 

When you are in data input modc, your cursor cannot leave the input area and you are 

rcstrictcd to entering data or moving about the input area. You cannot, for example, use 

the LOTUS copy command to copy a number of formula to a range of cells. Should you 

want to use this, or othcr powerful LOTUS commands, you must leave the AMFU menus 

by prcssing the ESC key several times until the menu panel clears and the indicator cell 

shows "READY." You are now working directly with LOTUS and you must be extrcmely 

careful not to alter or destroy formulas in the sprcadshcet. To return to the M F U  menu, 

hold down the "ALT' key and press "M". 

You must enter data in each table of the spreadsheet. This is the most time 

consuming and most important part of  executing a forccast. Hours, if not days, may be 

required especially if you are beginning from a clean slalc. By far the most time consuming 

part of the data entry is the specification of market shares, efficiencies, and MPG correction 

factors, since thcy must be entered €or all forecast years, all vintage years prior to the first 

forecast ycar, and for each vehicle technology type and technology fuel type. Once this has 

been done, however, you have a valuablc data base which you should be careful to save for 

reuse. 

You leave thc data entry modc by pressing <Enter> one extra time. This 

redundant <Enter> is a signal to the Spreadsheet to rcturn you to thc menu. 
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After completing data entry you must create thc PRN (data) files used by the 

forecaster and report generator. This is accomplished automatically via menus. If the 

program detects an error in one. of the PRN files, after correcling the error you necd to 

recreate the PRN file for that table only. Make sure that none of the tables have any 

blank entries, beforc creating PRN files. Zeros should be inserted instead of blanks to fill 

in unneeded portions of tables. 

For some menus, due to the large amount of processing involved, response time may 

be  slow; in such cases the user may see a message in the upper right hand corner of the 

screen or will see a message asking him or her to be patient. Do not press <Enter>, 

<Est> or other kevs while processing is in progress, &use it can produce unexpected, 

undesirable results. If you should lose track of the menus or want to start from the top 

again, either of the two following command sequences can be used: 

<Ctrl><Break> 

<Enter> I hit enter key 

I keep <Ctrl> pressed and hit <Break>. 

THEN 

<Alt>M I keep < A t >  prcssed and hit letter "M" 

I to get back to the main menu in master 

I or vehicle spreadsheet. 

OR 

<Alt>E I keep < A t >  pressed and hit letter "E" 

I to get back to the edit menu in vehicle 

I spreadsheet. 
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3.2.1 MASTER SPREADSHEET MENUS 

The first menu offers options to modify the Master Spreadsheet, Vehicle 

Spreadsheet or to cxecute a Forecast. Option "Master Spreadsheet" lets you modify the 

master spreadsheet (global info.). There are three different tables in this spreadsheet. 

1) Forecast Dimensions, 2) Vehicle Types, and 3) Economy. 

Forecast Dimensions - This option should always be selected first when you wish to change 

any basic forecast dimensions. 

AMFu's spreadsheets are smart enough to re-dimension themselves, using the current 

forecast dimensions in the MASTER spreadsheet. 

Note: Throughout this manual the keyboard characters are represented by notation 

< >. Example: <Enter> represents ENTER key. 

For this to work, you must not only make the changes in the MASTER spreadsheet and 

create the necessary PRN files, but save the chanped spreadsheet, as well. 

Upon selection of this option you will see a screen containing the forecast 

dimensions table, allowing you to specify the Base Year, Number of Forecast Years and 

Number of Vehicle Vintages. It is important that this information is specified at the 

beginning, so that other tables can be set up correctly. Once the data has bcen entered you 

must press enter to get back to next menu, which is Set up spreadshmt or Cointinue. 
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Set up Spreadsheet - This option should always be selected if any one of the forecast 

dimensions was changed, otherwise the changes will not be in effect for the current 

spreadsheet. Having done this, you arc rcady to enter the data for this spreadsheet. 

€!dit Data - This option allows you to edit the Vehicle Types or Econorny(Income/GNP) 

tables. 

Vehicle Types - All the vehicles types you wish to include in the next run must have "Y" 

or "y" for selection, the rest must have "N" or 'ln" for selection. 

Economy - You must bc certain that correct data exists for all the years in the table, and 

none of the entries contain blanks. Select option ''Return'' to get back to the previous 

menu. 

Create PEW File - Select this option to create the master PRN file used by the forecaster 

and rcport generator. Select option "Rcturn" to get back to the main menu. 

h a t s  - Upon selection of this option you will be able to choose the vehicle 

type to be edited. Before the vehicle spreadsheet is retrieved, you will bc given an option 

to save the changes to the master spreadsheet and create a PRN file if you have not 

already done so. If you have made any changes to the master spreadsheet you should save 
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it. The default name for the vehicle spreadsheet is automatically placed in the command 

sequence, to be retrieved. The user has an option to change this name to retrieve any 

other spreadsheet perhaps containing a special scenario for the vehicle type. 

3.2.2 VEHICLE SPREADSHEET MENUS 

Once the vehicle spreadsheet appears on the screen, make sure that the highlighted 

vehicle type is correct. Thc next option is to modify the Technology Combination Table. 

Since there arc dedicated fuel and dual-fucl vehicles and several fuel types we need to 

clearly define terms. A technolow tvpe refers to the capability of a vehicle to use 

m. For example, a vehicle which can use gasoline only would be a technology type. A 

dual-fuel vehicle capable of using either nature gas or gasoline would be anothcr. A 

technology-fuel type combination is a technology type associated with one (and only one) 

of the fuels it is capable of using. For example, the gasolinelmethnnol technology lype, 

using methanol would be a technology-fuel combination. Gasoline/methanol using gasoline 

is another. 

Modify Technology Fuel Combinations - This table contains all technical fuel l ypes  and 

possible choices for the fuel. Dedicated, or single, fuel type options as well as dual-fuel, 

and flexible fuel vehicle technologies may be specified. Each dual-fuel tcchnologv must be 

listed twice (eg. Gasoline/Methanol using Gasoline, and GasolinelMethanol using Methanol) 

but must have the same technology type number. If it’s the first time you are running this 
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model you must select this option to enter the correct technical fuel types and possible fuel 

choices. Rules for Entering Data in the Technology Combination Table are as follows: 

1. Technology fuel types must be numbered consecutively, without skipping numbers 

(e.g., 1,2,3,4 is correct; 1,2,3,5 will not work). 

2. List all the single (dedicatcd) fuel types first in ascending order by user-defined 

technology fuel number. Note: The way you tell the model that a fuel.&pe exists 

is to list it as a dedicated fuel technolow _ _  in this table. 

3. For dual-fuel technology types, enter the technology type names in spreadsheet cells 

X(n), and chosen fuel type in spreadsheet cells Y(n). 

4. Every possible fuel type for dual-fuel technologies must be listed as a single fuel 

type first. That is, there must be two dedicated fuel technologies corresponding to 

each flexible or duel-fuel technology. 

5. Do not erase an entxy in the middle of the table, to delcte an entry enter "99" for 

the technology number or replace it with a valid entry. Do not leave blanks. 

IMPORTANT Technology types must be numbered consecutively, without gaps. 

If you delete an entry you will have to renumber subsequent technology types. 

6. For dual-fuel technology types, list the chosen fuel with the lower technology 

number first to maintain consistency (e.g. If the technology number for Gasoline = 

1 and Methanol = 3 then the dual-fuel technology typc GasolineMethanol is correct 

and Methanol/Gasoline is incorrect). 
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Note that two dedicated technology fuel types cannot share the same fuel type. That is, 

one cannot have carburetted gasoline vehicles using only gasoline and fuel injccted vehicles 

using only gasoline. To get around this you can define a second type of gasoline, say 

"GASZ for the fuel injected vehicles. Using the "Compositions - Fuel" table described 

bclow you may define "GAST as 100% gasoline. 

Once this table is entered, vehicle technology types, technology fuel types and generic 

fuel types will be derived from this table automatically by the spreadsheet software and it 

will set up the rest of tables for this spreadsheet. Therefore, it is necessary to  complete this 

step successfully, before entering data in any other tables. 

Set up Spreadsheet - This is a conditional step. If the forecast dimensions for the master 

spreadsheet are equal to the forecast dimensions for the current spreadsheet then you will 

not see this menu; otherwise, this menu and an informative screen will be displayed. If you 

select this option, sprcadsheet tables will be reorganized to incorporate the correct Base 

year, Forecast years and Vehicle vintages. Note: In order to include the current vehicle 

type in the next run, the current spreadsheet's forecast dimensions must be the same as 

master spreadsheet's forecast dimensions. 

Edit Data - This option allows you to edit data for all the tables in the current spreadsheet. 

This option should be chosen before creating PRN files. 
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- At this point correct technology fuel typcs should be present. 

You must make surc that Technology Number, Fuel Number and Othcr number are corrcct 

for ail single and dual-fuel technology types. Otherwise, the model will give an error 

message for some invalid cases, but not for others (e.g., if a fuel number is specified 

incorrectly for technology types to which it does not apply the model will run but you will 

notice an excessive amount of fuel use forecast for that fuel type). 

hput - Upon sclection of this option, you must enter correct data for 

each of the vehicle technology types(rows) and data types(co1umns). One important rule 

to be followed here is that Hedonic Constant 1 represents the fuel type with the lower fuel 

type number and Hedonic Constant 2 rcpresents the fuel type with higher fuel type number. 

For example, consider technology type GasolineMethanol where fuel type number for 

Gasoline = 1 and Methanol = 3, clearly Hedonic Constant 1 represents fuel type Gasoline 

and Hedonic Constant 2 represents fuel type Methanol. The order is important. For a 

choice between two fuels only one constant is really needed (see PART 2). 

Constants - This option allows you to enter scrappage parameters and fuel price and income 

elasticities of vehicle use. Select option "Return" to go back to the previous menu. 
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Stock: 

New Registrations - This option allows you to enter annual registrations of new vehicles 

starting one year past the Base year. 

Base Year Stock - Upon selection of this option, a Base year stock table, in vehicle 

technology type by vehicle vintages format, is displayed. You should enter the vehicle stock 

for each vintage. in descending order. Once you finish entering data and hit <ENTER>, 

vehicle stock for each vehicle technology type is calculated. Select option "Return" to get 

back to the previous menu. 

MPG - This option allows you to enter MiledGallon data for each technology fuel type. 

Correction Factor - MPG - This option allows you to enter an on-road vs. Federal Test 

Procedure MPG coefficient. The correction factor is the ratio of in-use to test MPG. The 

default value for this coelficient is 1. Select option "Return" to go back to the previous 

menu. 

Market Shares - This option allows you to enter the market shares for all vehicle 

technology types except the first one. Once you finish entering data and hit <ENTER>, 
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market shares for first vehicle technology type are recalculated. Shares must be individually 

>= 0 and <= 1. You are responsible to see that the sum of the specified shares is = 1. 

(If you have listed a single fuel technology type in the technology combination table just 

to allow you to use the fuel type in a dual-fuel technology type, here is the place to nullify 

that single fuel technology type by making all its market shares = 0.) 

Vehicle Prices - This option allows you to enter a vehicle price index for the current vehicle 

type in base year dollars. 

See Part 2 for the definition of this price index. 

F U d  - This option allows you to enter prices for each generic fuel type used by the 

current vehicle type Select option "Return" to go back to the previous menu. 

Fuel Info: 

Year Fuel Use - Upon selection of this option, a screen will be displayed where you 

can enter Base year fuel use for each generic fuel type. If Base year fuel use is unknown 

for a certain fuel type, then you must enter a valuc "0" for it. In this case, if a calibrated 

modcl run is selected, the model will generate an uncalibrated fuel forecast €or this fuel 

type and calibrated fuel forecast for the ones with known base year fuel use. 
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Compositions - Fuel - This table allows you to specify that certain fuels are mixtures of 

other fuels. For example, if two of your primary fuel types are gasoline and methanol, you 

can define a third, M85, as being composed of 15% gasoline and 85% methanol. Upon 

selection of this option, a screen will be displayed with an explanation of why this table is 

required and how the entries should be entered. You must enter the correct percentage 

for each primary fuei type(row), and be certain that the sum of each row is equal to 100. 

What the table calls a primary fuel type is a fuel that will be sold to consumers. It may be 

composed of one or more chemical fuel types (columns). Note that every chemical fuel 

type must also have been defined as a primarv fuel I=. 

Energy Content - Fuel- Upon sclection of this option, a table will be displayed, where you 

can enter energy conversion factors (e.g., BTUs/Gallon) for each generic fuel type. Select 

option "Return" until the main menu is retrieved. At this point all the tables should have 

correct data. Now you may select option "Create PRN file' to create PRN files from this 

spreadsheet. 

Create PRN Files - Upon selection of this option, a menu with an informative screen will 

be displayed. This menu allows you to select either all or any one of the PRN files that 

can be created. The screen lists vehicle types you have chosen to include and all possible 

PRN file names. A list of existing PRN files in the current directory can be obtained by 

using following command sequence: 
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e Ctrl> e Break> 

<Enter > 

<tUt>F 

ay Graph - This option may be selected to view graphs for Vehicle Prices, Market 

Shares, Technology MPG, New Registrations and Base Year Stock tables. Only six 

categories from each table can be included in a graph. Thus some tables, such as MPG and 

Market Shares, will have two or more graphs. Press the space bar to view the next graph 

or return to the menu. 

Xit - This option allows you to exit from the current spreadsheet and go back to the master 

spreadsheet. 

ve - This option allows you to save the current spreadsheet. You must decide if thc 

existing spreadsheet is to be replaced by the current spreadsheet. If so, confirm the save 

by hitting <ENTER> on the option "Replace". If not you should select option "Cancel" to 

get back to master Spreadsheet without saving the current spreadsheet. 

Quit - This option takes you back to the master spreadsheet without giving you an option 

to save the current spreadsheet. Use this option only if you do not want to save the 

changes you have made, Once you are back in the master spreadsheet option "Forecast" 

may be selccted to run thc model. 
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Forecast: 

Calibrated Run,- This option calibrates the model run by Base 

year fuel use. 

Uncaliirated Run - This option does not calibrate the model run. 

After having sclected one of the two options above, the report menu will be displayed. 

Option "Both" generates Primary/Gross and Secondary reports; option "Primary" generates 

the Primary/Gross report, and option "Sccondaq" generates. 

Secondary Report. These reports will be in the following files: 

Primary Report - PRIMARY.PRN 

Cross Report - GROSS-PRN 

Secondary Report - SECONDa.PRN 

SECONDb-PRN 

SECONDc.PRN 

SECONDdPRN 

Sample tables from PRIMARY, GROSS, and SECONDARY are included in Appendix 1. 

Since only eight forecast years can f i t  across a page, the secondary report is split into four 

or fewer different files, depending upon the number of forecast years. These report files 



1-26 

can be eithcr viewed using a text editor or printed at the DOS level. Once one of the 

report options has becn selected, a screen with instructions to run thc model will be 

displayed, and you will leave the spreadsheet environment and return to the DOS level. 

Now the instructions to run the model can be carried out. Once the model is finished 

running and report files have been produced, you can go back to the master spreadsheet 

simply by typing "EXIT'. 

Print - This option allows you to view or print the GROSS.PRN file from within the 

familiar spreadsheet environment. T h i s  provides a quick way to check a forecast. 

Xit - This option allows you to exit from thc model. 

Save I This option allows you to save the master spreadsheet. It gives you a second chance 

to confirm the save by hiiting 

<ENTER> on option "Replace" or canceling it by choosing option "Cancel". 

Quit - This option takes you out of the model to the DO5 level, without giving you an 

option to save the spreadsheet. 
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4. BACKUP SUGGESTIONS 

1. Keep one backup copy of the master and each vehicle spreadsheet containing data 

for the maximum number of forecast years (30). 

2. To create another spreadsheet for a vehicle type with a different scenario, copy the 

default spreadsheet for the vehicle type under a different name and then enter the 

new data, so that PRN file names remain valid for the vehicle type. 

3. To keep multiple sccnarios for a vehicle type spreadsheet, copy all other scenario 

spreadsheets under different names, except the current one. 
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APPENDIX - Glossary of Technical terms 

DOS - Disk Operating System. 

Dual - Fuel Technology Type - Vehicle technology types with 
two possible fuel choices. 

Forecast Dimensions 

GNP 

Technology Fuel Type 

Vehicle Technology Type 

- Base Year, Number of forecast 
years and Vehicle vintages. 

- Gross National Product. 

- The combination of a 
vehicle technology type with 
one of the fuels it is 
capable of using. 

- Indicates a specific vehicle 
propulsion technology 
identificd by the single fuel 
or dual-fuel combination it 
is capable of using. 

VMT - Vehicle Miles Tra-velled. 





ALTERNATIVE MOTOR FUEL USE MODEL 

PART I1 

MODEL THEORY AND DESIGN 
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1. INTRODUCTION 

Energy is required to produce travel. The amount and types of energy depend on 

the quantity and nature of the travel and the quantity of energy input necessalry per unit 

of travel output. Energy required per mile of travel is a function of the tcchnology that 

converts energy into vehicular motion. The capital stock of motor vehicles embodies the 

energy conversion technology. The vehicle stock approach to modeling energy demand 

holds that the technical composition of the vehicle stock is the most important factor in 

analyzing and forecasting transportation energy use. 

The average life expectancy of an automobile in the United States is ten years and 

trucks last longer still (Greene and Chen, 1981). Furthermore, vehicle efficiency and fuel 

compatibility are essentially fixed at the time of manufacture. Miles per gallon (MPG) 

varies only slightly with use and age (EEA, 1981) and, although driver behavior and 

maintenance can alter MPG by 10% or morc, in practice MPG is insensitive to fuel prices 

and other factors. Similarly, while it is possible to convert engines to run on fuels for which 

they were not originally designed, it has been so costly and the benefits, if any, so slight that 

such conversions have been limited to experiments and demonstration projects. These 

postulates imply that a fuel demand model should consist of threc basic elements: 1) the 

number and characteristics of new vehicles, 2)  the process of stock aging and retirement, 

and 3) the determination of usage rates for the different categories of vehicles. To these 

we add a fourth that may or may not become important in the future: the choice of fuel 

type for flexible fuel and dual fuel vehicles (FFV, D W ,  vehicles technically capable of using 

morc than one type of energy). 



One of thc first models to recognize the importance of the turnover of vehicle 

technology to motor fuel demand was developed by Cato, Rodekohr, and Sweeney (1976). 

Their model did not explicitly represent vehicles of different ages and technologies, but 

an incremental process for updating vehicle fleet characteristics as the 

characterktks of new vehicles changed. Apparently the first model to explicitly keep 

account of vehicle stock and stock characteristics by model year (vintage) was the Motor 

Fucl Consumption Model developed for the U.S. Department of Encrgy (EEA, 1975). This 

model used constant factors for scrappage rates and use (miles per year) by age and vehicle 

type (auto, light truck, light-heavy, mediurn-heavy, and heavy-heavy trucks) to update vehicle 

stock composition and calculate usage. Sales of new vehicles and their characteristics were 

inputs supplied to the model. At about the same time, Greene (1981) developed a model 

state-level gasoline demand that also kept track of vehicles by type and age, 

but predicted scrappage rates using logistic curves (Parks, 1977). The model predicted sales 

and usage econometrically, but new vehicle characteristics (including efficiencies) were 

inputs, Several other models of motor fuel demand have used the capital stock modeling 

approach ( e g ,  Wheaton, 1982; Kouris, 1983). 

The vehicle stock modeling approach has not been limited to fuel demand modeling. 

The Environmental Protection Agency's MOBILE3 emissions forecasting model and its 

antecedents also rely on an accounting of thc turnover of vehicle stocks (EPA, 1984). 

EPA's forecasting problem is analogous in that emissions rates depend primarily 011 the 

control technology used which, tampering aside, dcpcnds on thc year of manufacture. 
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A simplified vehicle stock model has recently been implemcntcd as a spreadsheet 

program (Greene, Meddeb, and Liu, 1986). This mcxlel, on which the model described in 

this report is based, takes sales, efficiencies, and fuel type shares as inputs, predicts 

scrappage and use by age and vehicle type by means of parametric equations, and calculates 

fuel use. The alternative fuels model prcsented below differs from the spreadqhcct model 

chiefly in its reprcsentation of use and scrappage at a greater level of detail and in its 

ability to accommodate a diversity of vchicle technologies, especially vehicles capable of 

using two different motor fuels (dual-fuel or flexible-fuel vehicles). 

Interest in alternatives to petroleum-based motor fuels motivated the design and 

development of this new vehicle stock model. The recent development of flexible fuel 

vehicle (FFV) technology for methanoi-gasoline blends made multifuel vehicle technology 

a reality not just a possibility. Unlike dual-fueled (DFV) gasoline-compressed natural gas 

(CNG) technology which has bcen available for some time, FFV technology will likely be 

both cheap and nearly invisible to the consumer (DeLuchi, Johnston, and Sperling, 1988; 

EEA, Inc., 1988). Combine this with the intense interest in using alcohol fuels, CNG, or 

electricity to reduce motor vehicle emissions (Alson, Adler, and Baines, 19859, and the 

emergcnce of significant alternativc fuels markets in the next decade becomes a real 

possibility. 

Flexible or dual fuel markels will differ in important ways from current motor fuel 

rnarkcts. Whether the fuel is methanol o r  CNG, it will be derived from a different 

feedstock. The fuels motorists choose among today, the various octane grades of gasoline, 

leaded versus unleaded, and diesel, are all dcrived from petroleum. This gives fuel 
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producers considerable flexibility to adjust to changes in the market using the samc stock 

of refinery cquipmcnt. Methanol, in particular, will require a totally different production 

plant. Significant swings in the methanol market share will put the entire capital stock at 

risk Wide swings in demand are possible because FFV’s will perform nearly equally well 

on either fuel. Today’s diesel versus gasoline choice is determined at the time of vehicle 

purchase. Given the number oE diesel engines sold, demand for diesel fuel is fairly 

predictable. Given the number of W ’ s  sold, one can estimate potential demand but actual 

sales will depend on prices and consumer perceptions. Because of this, alternative fuels 

markets created to reduce pollution will require regulation to insure effectiveness. 

The essence of a vehicle stock model is a detailed accounting of thc tcchnological 

composition of the vehicle stock. To the extent that the technological composition limits 

what can happen in the Euture, this accounting is a useful aid to forecasting and analysis. 

Previous vehicle stock models have kcpt track of the number of vehicles by age, efficiency, 

and fuel type. Age helps determine usage. Initial efficiency strongly constrains future 

energy intensity, and fuel type compatibility used to determine fuel type choice. In this 

model a fuel choice behavioral component is added to recognize the fact that initial fuel 

type compatibility limits but does not determine fuel choice. 

2. STRUCTURE 

Fuel use in any given year depends on four factors: 

1. the technical composition of the vehiclc stock by fuel and age (V,,,=N,*Q,,) 
2. the usage rates of vehicles of different types and ages (Kat), 
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3. the efficiencies of vehicles of different types and ages (Eft), and 
4. the choice of fuel type in the current year by technology type v(F,,). 

N = number of new vehicles 
Q = market share of sales 
V = number of vehicles in operation 
M = average annual miles per vehicle 
E = average efficiency in gallons per mile 
F = fraction of vehicles choosing fuel type f 
v = vehicle technology type index 
f = fuel type index 
a = vehicle age group index 
t = forecast year index 
y = model year, (a = t - y) 

Given the above factors, fuel use G can be calculated at the level of detail of vehicle type, 

technology type, fuel type, age group, and forecast year by means of the following equation. 

The problem lies in obtaining the values of N, F, and M. With six vehicle types, ten 

technology types, two fuel types for each, 15 age groups, and a 30-year forecast, N is an 

27,000 element array and F and M require 54,000 numbers each. Requiring the user to 

supply every element of every array would be too tedious for the model to be of any use. 

The solution to this problem is to specify a small number of systematic relationships that 

reduce the required data inputs to a manageable number. 

The Alternative Motor Fuel Use (AMFU) model comprises three submodels of stock 

dvnamics, vehicle use, and fuel choice. New vehicle demand and the cleterminatioln of the 

technical characteristics of new vehicles must be specified by the user. Likewise, the initial 



distribution of stock by age, as well. as current and future efficiencies and fuel types must 

be supplied to the model as data. ?"ne reason for requiring the user to supply base year 

stock counts and characteristics is clear since these are gcncrally either known or can be 

estimated from historical statistics. Therefore, there is little reason or justification for 

having the model predict them. New stock and i t s  characteristics are not predicted for two 

reasons. The first is the desire to have a flexible analytical tool for evaluating "what if?" 

questions. Sales, efficiencies, and fuel capabilities are the primary determinants of a fuel 

use forecast. Allowing the user to specify these without constraint allows any number of 

alternative scenarios to be explored. The second is the absence of accurate methods for 

forecasting salcs by vehicle type and vehicle technology. There are reasonable approaches, 

io be sure, but none so clearly correct that one would want to turn over control of the 

niodel to it. 

The AMFU model sequentially executes each of the three submodels for each vehicle 

type, forecast year, fuel type, and age category and calculates fuel use by equation (1) 

(Figure 1). In fact, each vehicle type is treated individually. The model may be run €or one 

or any number of vehicle types. The result is an extremely detailed prediction of fuel use 

(G&) The AMFU model saves the detailed prediction and creates standard forecast 

summaries from it. 

The following sections describe the theory behind each component submodel. 

Equations ate  presented and parameters defined. Section I11 describes the stock dynamics 

submodel which predicts scrappage rates and updates the vehicle stock each year. Section 

IV describes the vehicle use submodel that predicts annual miles per vehicle. Section V 
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explains how choice of motor fuel is modeled for dual and flexible-fuel vehicles. Section 

VI explains how fuel use is calculated for each vehicle type, technology type, vintage, and 

forecast year. Section VI1 sets forth the model's data requirements. 

3. VEHICLE STOCK DYNAMICS 

The vehicle stock dynamics submodel forecasts the evolution of the, vehicle stock in 

full detail. This begins with an initial distribution of the number of vehicles by age. New 

registrations must also be specified €or each forecast year, as must efficiencies and market 

shares for each vintage. If there are 15 age groups, for a 'EO-year forecast, 15+20 = 35 

efficiencies and sets of fuel type market shares must be specified. A logistic scrappage 

equation proposed by Parks (1974) and modified by Greene (1984) predicts the evolution 

of the vchicle stock. Parks' model supposes that each year (t) each vehiclc incurs a repair 

of random magnitude, say z(t). I€ the cost of this repair, z(t) -M(t), M being an index of 

repair cost, is greater than the value of the vehicle, P(a,t), where a is the vehicles' age, then 

the vehicle will be scrapped. If z follows a logistic distribution, then Parks shows that the 

probability of scrappage (or rate of scrappage for a population of cars) will be a logistic 

curve, 

L(a,t) = [l + exp(& + A,P(a,t))]' (2) 

Used vehicle prices by age of vehicle are not generally available, so Parks used the price 

of new cars together with dummy variables for vehicle age instead. 
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Greene modified Parks’ model by embedding a model of new car price depreciation 

in the logistic function, 

P(a,t) = P(0,t) -IC (3) 

wherc K is a constant equal to one minus the depreciation rate. The AMFU model allows 

technology-specific depreciation rates and new vehicle prices for each vehicle type and 

model year. As a result, scrappage rates will differ across technologies and market shares 

will evolve over time. Thc resulting equation is, 

An advantage of this formulation is that the parameters are interpretable, which makes it 

much easier to guess their values if data are not available from which to estimate them. 

For example, l/(l+exp(&)) is the asymptotic scrappage rate, that is, the rate of scrappage 

for cars of infinite age (thus having zero market value) and should equal the probability of 

a significant repair. Obviously, O< 1/( 1 +exp(A,,)) < 1 and experience with U.S. data suggests 

that 2<exp(&)<8. The depreciation rate, IC, must also lie between 0 and one, except in 

the most unusual circumstances (e.g., the Great Depression), and is most likely in the 

vicinity of 0.8. The remaining parameter, A, is somewhat more difficult because it 

represents the sensitivity of scrappage to vehicle price changes. If P is a new car price 

index generally between 1 and 2 in magnitude, A, probably lies between 5 and 30. The 
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three-parameter scrappage equation is used to update an initial distribution of vehicle stock 

by multiplying the numbcr of cars in each age group inherited from the previous year by 

one minus the computed scrappage rate. Since readily available data on US. vehicle stocks 

reports vehicles in operation as of mid-year (July), new registrations are only partly 

incorporated into the fleet. In the AMHJ model 2/3 of new sales is considered the stock 

of 0-year-old vehicles. The rcmaining new sales are brought into the fleet as one-year-olds 

in the following year. 

If different depreciation rates are specified for different technologies, scrappage rates 

will vary and market shares will change over time. For instance, suppose we have reason 

to believe that vehicles of fuel type X will depreciate twice as fast as those of fuel type Y. 

If the value of K for type Y is 0.9, then rC, will be 0.8. Let &=2 and A,=-IO, and let 

vehiclc X be 20% more expensive as a new car (PX(0,t)=1.2, P,(O,t)=l.O). Figure 2 shows 

the depreciation or vehicle prices and the cffect on scrappage rates as the two vehicle types 

age. After 10 years the scrappage rate for vehicles of type X will be over 60%. Annual 

retirement rates for type Y vehicles will be only 20%. Even small differences in scrappage 

rates can significantly alter scrappage. 

The above discussion adequately describes the stock dynamics submodel in the present 

version of the AMFU model. Future versions will incorporate greater sensitivity to 

economic conditions in the stock dynamics model. These changes will be based on the 

theory of stock depreciation set forth bclow. 

Most of the demand for motor vehicles from one year to the next i s  supplied by the 

stock of used vehicles. The well known stock adjustment formulation of motor vehicle 
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demand is based on the assumption that increases in the demand for motor vehicle holdings 

will be met by new vehicle purchases (Chow, 1957). It is also possible, however, to satisfy 

increased demand for stock by slowing down the rate of depreciation of used stock by 

investment in maintenance and repair, lor example. This connection between stock demand 

and depreciation implies that scrappage will be a function of economic growth, as well as 

vehicle price. 

The total value of the motor vehicle stock in year t can be represented as the sum 

(or integral) of the numbers of vehicles by age, N,(a), times their value, P,(a,u,m), whcre 

u represents accumulated usagc, and m represents investment in renovation (maintenance 

aiid repair). 

where S is the value of vehicle stock and L is an age large enough to include essentially 

all of the stock at time t. The rate of change in value, or depreciation, of total stock over 

time is the derivative of S with respect to t. 

dS L dNI(4 dP 
- ---- - C { ------ - P,(a,u,m) f N,(a) - --- } (6) 

dt a=O dt dt 
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The first term on the righthand side of (6)  represents the loss of value due to the loss of 

vehicles (scrappage). The second term represents the loss of value due to the change in 

value of existing vehicles. 

The price change derivative in square brackets in equation (5) is equivalent to the rate 

of depreciation, (I-K), above. It has five components: 1) price change due to aging alone 

(note that da/dt = l), 2) price change due to additional usage (du/dt is the rate of vehicle 

use), 3) price change due to the rate of maintenance, 4) price change due to change in the 

operating cost differcnce between old and new stock, E (to be defined), and 5 )  price 

change due to the improvement of technology, T, in new cars. The rate of aging cannot 

be altered, as we all know. The rate of usage can but we will consider it fixed for the time 

being. The change in operating cost difference between new and used cars we will 

represent as the difference in fuel cost per mile (fuel price times the difference in 

efficiencies measured in gallons per milc). The improvement in technology represents other 

technological improvements either offering features not previously available or changing the 

trade-off rates between such features as performance and price. We will now focus on the 

rate of maintenance. 

The level of maintenance of stock at any point in time expresses the demand for used 

stock. That is, if demand for used stock increases either to supply economic expansion or 

because preferences for used versus new stock shift, this should be expressed in a change 
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in investment in the maintenance of use stock. Therefore we exprcss the Icvcl of 

maintenance as a function of income (Y) and the cost of maintenance (C). The derivative 

of price with respect to maintenance becomes, 

We may assume that the effect of maintenance on price is positive (dP/dm > 0) and also 

that the efkct  of maintenance cost on the level of maintenance is negative (dm/dC c 0). 

The effect of income on maintenance depends on whether income growth generates 

increased or decreased demand for used stock. If used stock is an inferior substitute for 

new stock, as has been asserted by Wykoff (1973) for example, then we would expect 

dm/dY < 0. If used stock is considered an equal substitute for new stock then we would 

expect dm/dY > 0. 

The rate of price depreciation (1-K), therefore, dcpends on the rate of income growth, 

thc rate of change in the price of maintenance, the rate of change in operating costs for 

old and new cars, and the rate of change of tcchnology. These relationships allow 

considerable economic sensitivity to be built into a fairly simple scrappage model. The 

present version of the AMFU model includes constant depreciation rates so that scrappage 

is sensitive only to new vehicle price. Future versions will include at a minimum sensitivity 

to the rate of income growth. Grcene (1987) has shown that thc income growth rate is a 

significant determinant of the rate of depreciation. 
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4. VEHICLE USAGE 

Over time a vehicle’s annual usage changes as external conditions change. In the 

short run, changes in vehicle opcrating costs and economic growth are the primary 

influcnces. In the long run, the demand for travel changes with population growth, changes 

in the demographic structure of the population, and changes in the supply of infrastructure: 

highways, bridges, airports, etc. that affect both the amount and mode of travel. The 

primary long-run constraint on travel appears to be the availability of time and, therefore, 

demographic factors are most important (Greene, 1988). In the very long run (scveral 

dccadcs), the evolution of society in space will change the geography in which travel 

decisions are made. Changes in social and economic organization also must play a role. 

The AMFU model rcsponds to long run changes via changes in the size and Gomposition 

of the vehicle stock. It responds to shortrun changes in fuel costs per mile and income via 

changes in annual miles per vehicle. 

Usage of a given model year or  vintage changes as it grows older. Newer vehicles 

tend to be driven morc miles than older vehicles. This phenomenon, seen time and again 

in travel surveys, is due both to the fact that older vehicles are less productive because they 

are partially worn out  and to the fact that there is a tendency for persons or firms with 

greater demand for travel to own newer vehicles. 

A simple exponential relationship describes the relationship between use and age quite 

well (Kulp and Holcomh, 1982). 
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(9) 

& is the relative usage rate for a-year-old vehicles of type v, and r, is the rate of decline 

of use with age which is generally about 0.05 (5%/year). Note that the relative usage of 

a 0-ycar-old vehicle is 1. Because of relative usage rates new vehicles will have a greater 

impact on fleet fuel use and fleet efficiency than their numbers alone would suggest, 

Likewise, older vehicles will have a less than proportionate impact. 

As fuel efficiencies or fuel prices change the fuel cost per mile will change accordingly. 

Numerous studies of motor fuel and vehicle: travel demand have shown that vehicle use will 

decrease in response to an increase in the fuel cost per mile of driving and increase when 

increased efficiency lowers the fuel cost of driving. For most policy analyses the response 

of vehicle use to cost per mile ought to be taken into account becausc it tends to offset, 

in a small way, the effect of fuel efficiency improvements on energy use. For example, A 

consensus estimate of the short-run elasticity of travel demand with respect to cost per mile 

is about -0.2 (Morlan, Skelly, and Reznek, 1981; Greene, 1981). By noting that fuel 

demand is travel divided by miles per gallon it is  easy to show that the short run elasticity 

of fuel demand with respect to MPG must be -0.8. Thus a 10% improvement in MPG does 

not reduce fuel demand by 10% but by 8% since about 2% more driving will be done. 

Travel demand is also responsive to income, both for individuals and freight. ‘Ihe 

short-run effect of income is represented by means of a constant elasticity of travel with 

respect to income. Constant elasticity demand models have been shown to fit gasoline 

demand well and thus are a good choice for travel demand as well (Danielson and Aganval, 
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1976; Greene and Hu, 1986). The long-run effect of income on travel demand occurs via 

an increase in vehicle stock. The current AMFUS model assumes that each new vehicle 

added to the fleet will be driven the same number of miles as the one before it. That is, 

average annual miles per vehicle will not decline as the number of vehicles per capita 

increases. 

The assumption of constant annual miles is likely to cause an overestimate of travel 

Consider the following constant elasticity as thc fleet grows for the following reason. 

equation for the demand for travel, 

where p is population (M/p = miles per capita), Mo is constant, P is fuel price, and pl,  p2, 

p3 are elasticities. Dividing both sides through by stock per capita (S/p) gives an equation 

in terms of average miles per vehicle, 

M / S  = Mo. (Y/p)”- (P *E)”* (S/P)~’’ . (11) 

If the per capita demand for travel is inelastic with respect to vehicle stock (P,<l), the 

elasticity of average use per vehicle with respect to stock per capita (p,-l) will be negative. 

That is, use per vehicle will decline as stock per capita increases. 
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'Ihe current version of the M F U  model does not require population forecasts. As 

a result, it does not adjust for declining use per vehicle as vehicle ownership rates increase. 

A future version of the model will include this adjustment. 

The estimation of miles per vehicle takes into account the efficiency of each vintage 

and the price of each fuel type. The equation for annual miles for vehicle type v, fuel type 

f, and age a, in year it is, 

where P is fuel price, D is  an adjustment factor that, in case test cycle efficiency data are 

used, permits adjustment to on-road conditions, and k is  a calibration constant for fuel typc 

f. The calibration constant, k, allows the user to scale the model's predictions to match 

some initial year level of fuel USC. Prices and income are normalized relative to the initial 

year of the forecast. The on-road efficiency adjustment [actor and vehicle efficiency are 

normalized to those of a zero-year-old vehicle in the initial year. This obviates the necd 

to develop calibration constants to normalize equation (9) to equal MyI for zero year old 

vehicles in the initial year for each vehicle and fuel type. Note that in equation (9) the 

relative usage of vehicles of different ages will not be constant over time as equation (6) 

might seem to imply. Usage rates will vary with model year efficiencies. 
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5. MOTOR FUEL CHOICE 

Today’s motorists face a choice of fuels each time they refuel. The choice is among 

different grades of gasoline and may include whether or not to obey the law prohibiting the 

refueling of an ”unleaded” vehicle with leaded fuel. For most motorists the various grades 

of gasoline are indistinguishable but for those with high compression engines thc choice of 

fuel may significantly affect performancc. Future drivers of FEv’s will facc a more defined 

choice between methanol and gasoline, or gasoline and CNG. Choice of fuel will likely 

affect performance, driving range, and ease of refueling. It is also likely that price 

differences will bc even greater than those among the various octane grades of gasoline. 

How much of cach fuel is chosen will depend on the cost differences and on the perceived 

attractiveness of each. The AMEW model represents this as a probabilistic choice by means 

of a logit equation. 

The logit formulation is extremely general. To derive it we  need only assume that the 

probability that any particular alternative is chosen is some quantifiable function of 

measurable variables (the derivation of the logit model follows Train, 1986, p. 21). 

P, = @(zfn, z,, for all g not equal to 9 (13) 

P = probability of choice 

@ = a real-valued function of measured variables 

z = variables describing the Fuel or consumer 

n = an indicator of which consumer is choosing 

f,s = indices of fuel type. 
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Though very general, equation (10) contains two important assumptions. First, it portrays 

the consumer's choice as probabilistic, at least fro the model's perspective. In fact, a 

particular Consumer's choice may be deterministic. That is, given certain prices, etc. he will 

always choose fuel always choose fuel f, but it appears to the model to bc probabilistic 

because of all the factors that bear on the decision that are outside the scope of the model. 

Secsnd, this formulation implies that the choice is sytematic. The probability function 

depends in a fixed way on certain measurable variables. Given values for those variables, 

the probability is determined. 

1 s t  W, = hg(Pfn)  = lo&(@). We now substitute W, into the logit equation and 

show that it gives back exactly P,, proving that the logit model is consistent with the very 

general forinulation of the choice problem set forth above. That is, any model for which 

choice probabilities are a function of measured variables is a logit model. 

Since we assume that Cggn = 1, some choice will be made. 

Thc function 0 must be a quantification of the factors consumers will use in deciding 

which fucl to buy for their FFV. In econpmelriG studies @ is assumed to be the consumer's 

indirect utility function, which is to say that it translates the attributes of a good into a 
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quantitative measure of its desirability, or utility (e.g., McFadden, 1974). 9 is often assumed 

to  be linear, a reasonable choice because the "true" Functional form is not known and a 

linear function is a first-order approximation to any continuous function. So long as 

changes in characteristics are reasonably small, a simple linear function should be a 

reasonable approximation. If pi is the weight, or relative value, of attribute i, then 6, is, 

What attributes @ should comprise and what their weights should be is a difficult and 

important question. Since we are considering choices among fuels which are not yet in the 

marketplace and, therefore, with which consumers are not familiar, it is more difficult still. 

Previous research on fuel purchasing behavior (e.g., Kitamura and Sperling, 1987; Sperling 

and Kurani, 1987) and reflection suggest that the following factors will be important: 

1. price differences, 
2. effect on vehicle performance (e.g. octane) or reliability, 
3. availability (number of retail outlets), 
4. refueling frequency (e.g., because of lower energy density), 
5. refueling convenience, 
6. manufacturers' recommendation or warranty constraints, 
7. other consumer perceptions, 
8. legal restrictions (e.g., such as on unleaded gasoline). 

A recent econometric analysis provides estimates of the sensitivity of gasoline grade choice 

to price and also sheds some light on the importance of octane, legal restrictions, and to 

some extent availability (Greene, 1988). Some information about the importance of 

availability and perceptions of quality can be gleaned form the studies cited above. 
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Motor fuel choice depends directly on fuel price differences in the AMFIJ model. All 

other fuel characteristics are lumped together into a "hcdsnic constant" term, Bl, which 

represents a fuel's relative desirability when all prices are equal. Thus is, 

@f" == 01, + P2(PRXCE), 

A reasonable value of 02 can be obtained from Greenc's (1988) econometric study. Two 

reasonable methods €or guessing the p l i s  are: 1) build up an estimate by guessing the 

values of the individual component weights, multiplying by the respective fuel characteristics 

and adding these for each fuel type, and 2) hypothesizing a set of market shares at equal 

price and solving algebraically for the pl,'s. The second method may sound like cheating, 

but it is at the very least a good way to check that the estimates derived by mcthod 1 are 

intuitively satisfying. Since p;Fv owners have only two fuel choices in the AMFTJ model, 

we need only pl, and P12. If s, and s, are the market shares of thc two fuel choices (note 

that s,=Pf) and we normalize the Pl's so that pl ,+pl,=Q, then it is easy to show that, 

p1, = $ 1 2  = + . (log,(sl) - 10&(S2)) . (13) 

One important aspcct of fuel choice that the current version of the AMFTJ model will 

not handle well is availability. Availability cannot be adequately represented by a constant 

term since it will most likely be changing over time. Studies of diesel fuel refueling 

behavior indicate that thc difficulty or cost of obtaining a sparsely available fuel is less than 
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one might expect since consumers learn the locations of stations and plan their refueling 

accordingly (Kitarnura and Sperling, 1987). Thus, with as few as 10% of stations offering 

an alternative fuel, availability costs can be quite small. Availability for FFV’s also cannot 

be reprcsented as a simple function of the number of FFV’s in the fleet, since demand will 

depend strongly on relative prices as well as vehicle technology. Availability will also 

depend on the dynamics of the market. I[ fuel prices and demand fluctuate too widely and 

too frequently suppliers may be unwilling to risk supplying the alternative fucl. Availability 

is a key topic for future research. 

6. CALCULATION OF FUEL USE 

Fuel use is calculated in four steps: 

1. Update the vehicle stock. 
2. Estimate fuel type shares for FFVs. 
3. Estimate vehicle miles. 
4. Calculate fuel use. 

First, vehicle stock is updated to the current year by introducing new sales and 

reducing the number of used vehicles by vintage to account for scrappage. In the tirst 

forecast year and for new vehicles in every forecast year, market shares supplied by the user 

determine the market share of each technology. In succeeding years, used stock of age a 

and technology type f is determined by applying a survival rate (1-scrappage rate) to the 

previous years stock of age a-1 and technology type f. Since scrappage rates depend on 
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technology-specific dcpreciation rates and prices, market shares for a particular model year 

will change over time. 

d, fuel shares are estimated for FFVs and DWs. Third, vehicle miles for each 

and vintage are predicted. Vehicle miles by technology, vintage, and fuel type 

arc obtained by multiplying the fuel share (for fuel type f, technology type g, and vintage 

a) times the stock of vehicles (of technology t g and vintage a) times the relative miles 

(for vintage a, technology type g) times the miles for a "zero-year-old vehicle" (of 

type g, using fuel type f, and of model year y). Zero-year-old is in quotes sincc 

it is an artificial construct representing the miles a particular model year would have been 

driven in a particular forecast year if it were brand t i  ~ The relative miles factor, in effcct, 

discounts this to the current age of the vehicle. By applying the fuel type market share to 

vehicle miles we arc defining the fuel choice deckion to be a choicc of vehicle miles 

traveled using a particular fuel. This i s  not generally the same thing as the share of 

with that type of fuel because fuels generally have different energy densities and, 

therefore, diEferent miles per tankful. 

Fourth and finally, fuel use is  computed by multiplying vehicle miles times efficiency 

in volumetric units per mile, divided by an on-road versus test cycle correction factor. I%e 

volumetric units will be those in which efficiency has been specified. This might be gallons 

for liquid fuel, cubic feet for gaseous fuel, and watt-hours (in the absence of a volurnetrk 

unit) for electricity. In setting up a run the user must supply factors to convert volumes 

to energy for eac 
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The model computes fuel use and VMT at a fine level oE detail. If there are six 

vehicle types, 15 vintages, and 15 technology-fuel type combinations, a 30 year forecast will 

produce 40,500 fuel use numbers and an equal number of vehicle travel estimates. 

Similarly, vehicle stock is kept track of by vehicle type, technology type, vintage, and 

forecast year. For an equivalent forecast with 10 technology types 27,000 stock estimates 

are generated. The model writes all of these projections, in full detail, to data files. A 

report generator program then summarizes the results to produce fwo standard format 

summary files. In the future, we intend to add a relational data base management capability 

so forecasters can explorc the full information content of a forecast with relative ease. 

7. DATA 

There is no question. The AklW model has an appetite for data. Preparing the data 

is the most critical, important, and time consuming step in the forecasting process. We have 

attempted to ease this burden on the user by using automated spreadsheets for data input. 

Even so, it should take days to set up a complete run involving several vehicle types, 15 

vintages, a dozen or more technology types, and a 20-30 year forecast period. Significant 

modifications to a previously established data set will still take hours. Only minor 

modifications can be completed in minutes. Thought and care are the most important 

inputs. With the AMFU model it is strictly "Garbage in, garbage out." 
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Master Data 

The first task is to define the forecast. This is done in a Master spreadsheet program 

by specifying the base, or initial, forecast year, the number of years ahead to be forecasted, 

and the number of age groups or vintages which must be kept track of. The oldest vintage, 

15 in table 1, always includes all vehicles of the specified age and older. Next, the vehicle 

types to be included in the model run must be specified. One or any number of vehicle 

types can be used at the same time. Up to ten vehicle types arc allowcd (table 2). 

Economic data are also common to all vehicle types. The data shown in table 3 are 

disposable pcrsonal income per capita in thousands of constant dollars and total Gross 

National Product in trillions of constant dollars. Fxcept for being in conslant dollars, the 

units are not important since the data are normalized to their base year value when used 

in forecasting vehicle usage. When population is introduced into the model in a future 

version, it will also be included in the Master spreadsheet. 

Vehicle Type Data 

All of the remaining data are contained in separate spreadsheets for each vehicle type. 

Vehicle type-specific data can be divided into three groups: 

1. Parameters 
2. Stock data 
3. Efficiency data 
4. Market shares 
5. Fuel data. 
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Table 1. Forecast Definition 

MAXIMUM LIMITS MASTER FORECAST DIMENSIONS 

Base Year: NONE 
Forecast Years: 30 Base Year: 
Vehicle Vintages: 20 Forecast Years: 

Vehicle Vintages: 

Table 2. Vehicle Type Selection 

VEHICLE TYPES 

Vehicle type Selection (Y/N> 

Autos 
Light Trucks 
Medium Trucks 
GVWG Trucks 
GVW7 Trucks 
GVWS Trucks 

Y 
N 
N 
N 
N 
N 

1985 
30 
15 



Table 3. Economic Forecast 

ECONOMY 

30 (DISPOSABLE PERSONAL INCOME PER CAPITA IN $loOO, GNP IN TRILLIONS OF $$) 

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 199!? 2WO 



11-29 

1. Parameters include the definition of the technology-fuel combinations. Table 4, for 

example, contains ten technology types but fourteen technology-fuel combinations. A dual 

fuel gasoline and CNG vehicle, for instance, is one technology type but two technology-fuel 

types: 1) gasoline/CNG using gasoline and 2) gasoline/CNG using CNG. Each fuel a 

technology-fuel type can use is identified by a fuel number. For example, gasoline is fuel 

number 1, methanol is number 3. A dedicated gasoline vehicle has fuel number = 1, and 

other number = 1. A gasoline/methanol FFV using methanol has fuel number = 3 and 

other number = 1. For reasons of program logic, only one dedicated vehicle type can be 

defined per fuel type. That is, we cannot have a dedicated methanol vehicle using 

methanol (fuel number = 3) and a fuel cell vehicle also using exclusively fuel type 3. To 

the model, these two technology types are redundant. There is an easy way around this 

problem, however. We can simply define a new fuel, type 6, which we know is methanol 

but which we tell the model is MlQO, or whatever name we wish to call it. The model will 

not be confused by this and, as will be seen below, we can definc the fuel by its content 

of methanol to get correct forecasts of total methanol use. 

Parameters needed for equations of scrappage, vehicle use, relative vehicle use and 

fuel choice arc contained in table 5. Hedonic constant 1 is reserved for future use in case 

we should want to consider vehicles capable of using 3 fuel types. Hedonic constant 2 is 

referred to as pl  above. Marginal utility is p2. 

2. Stock data consist of new registrations (table 6) and the base year stock (table 7), 

both in thousands. In this table one enters only the total base year stock distribution, not 
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Table 4. Definition of Technology - Fuel Types 

TECHNICAL COMBINATIONS 

14 
Tech. Fuel Tech. Number Fuel Number Other Number 
Gasoline , 1 1 1 
Diesel , 2 2 2 
Methanol 9 3 3 3 
CNG , 4 4 4 
Electricity 9 5 5 5 
Gas/Meth Gasoline , 6 1 3 
Gas/Meth Methanol , 6 3 1 
Gas/CNG Gasoline , 7 1 4 
Gas/CNG CNG 7 7 4 1 
GasElec. Gasoline , 8 1 5 
Gas/Elec. Electricity , 8 5 1 
GasMeth HP Gasoline , 9 1 3 
GasMcth HP Methanol , 9 3 1 
FuelCell MlOO 9 10 6 6 

7 
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Table 5 .  Technology, Use, and Scrappage Parameters 

VEHICLE TECHNOLOGY INPUT 
10 Price 

Technology Depreciation Use Rate New Veh. Difference Hedonic Hedonic Marginal 
Tw Rate Decline Miles (S10,OOO) Constant1 Constant2 U t i  t i t y  

L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Gasoline , 0.8418 -0.0521 14442 0.000 0 0 -100 
Diesel , 0.8418 -0.0521 14442 0.000 0 0 -100 
Methanol , 0.8418 -0.0521 14442 0.020 0 0 -100 
CYG , 0.8418 -0.0521 14442 0.000 0 0 -100 
Elect r ic i ty  , 0.8418 -0.0521 14442 0.000 0 0 -100 
Gas/Meth I 0.8418 -0.0521 11442 0.010 0 - 2.21 428 - 100 
Gas/CNG , 0.8418 -0.0521 14462 0.000 0 -3.29576 -100 
Gas/Elec. , 0.8418 -0.0521 14442 0.000 0 - 5.49290 -100 
Gas/Heth HP I 0.8418 -0.0521 18000 0.000 0 -0 A2857 -100 
FuelCell , 0.&618 -0.0600 10000 0.000 0 0 -100 

I 

I 

I 

, 
I 

, 
I 

, 
, 



Table 6. Flew Vehicle Sales Forecast 

Table 7. Age D i s t r i b u t i o n  o f  Vehicles in Base Year 

H 

H 
I 
w 
N 
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the stock broken down by technology type. The breakdown shown here is computed by 

the sprcadsheet based on market sharcs described below. 

3. Two types of fuel efficiency data must be supplied. The first is miles per gallon, 

or equivalent (table 8). For fuels like natural gas or electricity, any customary units can 

be used since conversion factors for energy content pcr unit must be specified below, in 

any case. Note that fuel efticiencies of the same technology type using different fuels 

may be different. For instance, the gasoline/methanol technology gets 27 MPG on 

gasoline and 15.9 MPG on methanol €or model year 1983. Tcst cycle to on-rclad 

correction factors may also be specified if the original MPG estimates are not based on 

actual in-use estimates (table 9). 

4. 

(table 10). These are thc market shares for each model year for new vehicle sales. The 

model will compute the evolution of market shares over time. 

Market shares for each technology type and model year must also be provided 

A vehicle price index (table 11) completes the list of vehicle data. This index is 

the Bureau of Labor Statistics price index for automobiles, light trucks, or heavy trucks 

(used for all but light trucks), divided by the implicit price deflator of the GNY. The 

vehicle price indices used in estimating the coefficients were indexed to 1967=10, 

whereas the GNP price deflator was indexed to 1972=100. The resulting price indexes 

have magnitudes of about 1.3 in 1984, 



Table 8. Vehicle  Z f f f c h n c y  Data 

E 
I 14 

m: 1970 lV1 1972 1973 1974 1975 1916 1977 1978 1979 1998 lP8l 1992 1983 1084 1985 1986 1987 19158 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Garol3ne , 14.85 14.5 i4.5 !4.2 14.2 15.8 17.5 18.3 19.9 20.5 23.5 25.3 26.4 27 27.5 28 28.2 26.4 28.5 2B.84 
l W ¶ @ l  , 14.85 14.5 lb .5  15.2 14.2 15.1 17.5 18.3 32 30.2 2 9 . b  29.4 30.6 31.8 36.2 34.2 35 33 32 30.21 
Mlhinol , 9,7352 8.4705 8.5294 9.3529 9.3529 9.2941 10.294 10.764 11.705 12.058 13.823 14.882 IS.JzP 15.882 16.176 lb.470 14.568 16.705 lb.823 l6.97B 

f I t c h  ic! t y  0.4 0.1, 0.4 0.4 0.4 0.4 0.6 0.4  0.4 0.4  0.4 0.4 0.4  0.4 0.4 0.4  0.4 0.4 0.4 0.r 
6tslticth 6150linP , IS.85 14.5 14.5 14.2 14.2 15.8 17.3 lB.J 19.9 20.5 23.5 25.3 26.4 27 27.5 2U 28.2 24.4 28.4 M.86 
SrrlReth k t h a n o l  , 9.7352 B.rY05 B.5294 8.3529 6.3529 9.2941 10,294 ib.lb4 11.705 12.058 13.823 14.882 15.529 15.882 Ib.176 16.470 16.998 lb.105 16.823 I b . V b  
Ga51CO 6asolinr , 14.83 i 4 . 4  H.5  14.2 14.2 15.8 17.5 18.4 19.9 20.5 23.5 23.3 26.4 t? 27.9 29 28.2 28.4 29.6 28.86 
Gtsltllb C116 , 5 5 5 5 5 5 5 5 5 s 5 5 5 5 5 5 5 5 5 5  

c16 , 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

6rslficc. 6r;DlIW , 14.85 14.4 14.5 14.2 14.2 15.3 17.5 18.3 i 9 . 9  20.5 23.5 25.3 26.4 27 27.5 28 28.2 eB.4 28.6 ?B.Bb 
Grsltl~c. Electrrcity , 0.4 0 . 0  0.4 0.5 0.4 0.4 0.4 0.4 0.4 0.1 0.4 0.4  0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
Grrlhth HP Grwiinr , 14.85 8b.+ 14.5 14.2 16.2 15.8 17.5 18.3 19.9 20.5 23.5 B.3 eb.4 27 U.5 28 28.2 28.4 ?fl.b 28.86 
Gaslhlh HP Methanal , 8.7352 0.4705 8.5294 8.3529 8.3529 9.2941 10.294 10.7b4 11.705 12.058 13.823 11.891 15.50 1S.W 16.1% 14.570 16.588 16.795 Jh.8?3 16.P16 
FuclCel I SI00 , 10 10 10 10 IO 10 IO IO 10 IO IO 12 14 15 16 17 18 18 19 20 

H 
w 

1 
w 
P 



Table 9. Test  Cycle vs. On-Road E f f i c i ency  Cor rec t ion  Factors 

6raal ine 
Diestl 
llcthrnol 
CM6 
Electric i t  v 
6rs /net h 
Gar/H?th 
Srr/CUS 
6rtlCI 
GrrlElcc. 
GrrlElrc. 
6aslHeth HP 
GrilHtth W 
fuelCel I 

6asoline , 
nethano1 , 
6rsoline , 
E16 1 

6asoline , 
Electricity , 
Gasoline , 
l lethanol , 
n i o o  

I910 1’771 1?72 1973 19711 iQ75 lP7b 

(#.a: 
0.V 

f, . P 
I 
I 

0.85 
0.9 

6.85 
1 

0 .85  
I 

0.%5 
0.9 

I 

0.85 
0.92 

0 . 9  

1 
I 

0,  85 
0 .? 

0.85 
I 

0.85 
I 

0.85 
0.9  

1 

(1.85 0.85 0.85 
n.?? 0.w 0.92 
0.9 0.9 O.? 

I 1 1  
I I I  

0.85 0.85 0.R 
0 . 9  0.9 0.7 

1 1 1  

I l l  

0.9 0.9 0.7 
I l l  

0.85 0.85 0.8s 

0.85 0.85 0.~5 

0.8s 0.8s 0.~5 

0 . ~ 4  0.85 
0.92 0.92 

0 .9  0.P 
I I  
1 1  

0.Bb 0.85 
0.9 0.9 
0.86 0.85 

I I  
0.86 0.85 

I !  
0.86 0.85 
0.9 O q ?  

I I  

197? 
------- 

0.85 
0 .92  
0 . 9  

I 
1 

0 .85  
0 . 9  
0.95 

I 
0.85 

I 
0.85 

0 . 9  
1 

1978 1979 1980 l ? B l  I902 

0.84 0.85 0.85 
0.93 O.?l 0.94 
0.7  0.9 n . 9  

I l l  
I l l  

0.84 0.85 0,ES 
0.9 0.9 0.Q 

0.84 0.85 0.85 
I 1 1  

0.84 0.85 9.85 
I l l  

0.84  0.85 0.95 
0.9 0.9 (1.7 

1 1 1  

0.85 0.86 
0.92 0.92 
0.9 11.9 

I 1  
I I  

0.85 0.86 
11.9 0.9 

0 . 6  0.86 
I I  

0.R 0.86 
I I  

O.? 0.9 

I I  

0.85 n.8h 

1983 

0.86 
0.91 
0.9 

I 
1 

s.86 
0.9 

ti. 86 
I 

0.86 
1 

0.86 
0.9 

I 

- -. - - - -. 1VS4 1985 198b 

V.86 0.86 0.84 
0.92 0 .92  0.92 
0.9 0.9 0 . P  

1 1 1  
1 1 1  

0-86 0 . U  0.Pb 
0 . 9  0.7 O , ?  
b.84 0.86 0.84 

I l l  
6.06 0.86 0.86 

1 1 1  
0.84 0.86 0.86 

0 . g  0.9 0 . 9  
I l l  

0.84 0.86 0.86 
0.92 0.92 O.?? 

1 1 1  
I l l  

O.& 0.94 0.66 
0 .9  0.9 0.7 

O.8b 0.86 0.M 
I l l  

ir.86 O,86 0.86 
I l l  

0 .9  0.1 0.P 
I l l  

0.9  0 .9 n.9 

O.IM 0.86 0.~6 

W 
H 
1 

t;: 



E 
MMK€I SHARES: 
______..._._._.______ 

Srso 1 I ne 
Diesel 
k thsno l  
tL 
E l e c t r i c  1 1  y 
E r s l l k t h  
6151CW6 

6 a s l l l e c .  
Gas iNeth  HP 
Fuelcell 

Table 10. Technology Type Market Shares 
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Table 11. Vehicle Price Index 

Table 12. Fuel Prices 

FUEL PRlCES (In Base Year S )  
6 

1985 1986 1987. 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 

H 
H 
I 

W 
U 
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Table 13. Base Year Total  Fuel Use 
( f o r  Calibrated Run) 

BASE YEAR, 6 
FUEL USE 

TECH. FUEL - _ _ - _ _ _ _ _ _  
71626400 Gasoline 
868060 Diesel 

0 Methanol 
0 CNG 
0 E l e c t r i c i t y  
0 Fuelcell 
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5. Information on fucls is the final ingredient in the model's data requirements. Fuel 

prices for each fuel type and forecast ycar must be entered (table 12). Notc that these 

must bc in thc same units as the cfficicncy data. That is, if CNG vehicle efficiency is 

defined in cubic feet per mile then price must be in dollars per cubic foot. Next, total fuel 

use in the base year may be cntcred (table 13). This is needed only if a run calibrated to 

match the given base year fuel use is desired. 

Fuels may be defined as being composed of other elementary, chemical fuels (table 

14). For example, the primary fuel type methanol is defincd as 15% gasoline, 85% 

melhanol (Le. M85). "Fuel cell" is defined as 100% methanol. The sum of percentages 

across a row must equal 100. These blend perccntages are used to compute the total 

amount of chemical methanol consumed, as opposed to M85. Last but not least, the energy 

contcnt of each elcmentary chemical fuel typc must be defined (table 15). Again, thcsc 

numbers arc used by the report gcncratoc to compute total energy use as opposed to the 

volumes of Cue1 consumed. 

This completes the items of data requircd for a model run. Notc that most data 

will have to be separately entered for each vehicle typc. As a result, setting up the Eirst 

model run will be very time consuming. Fortunatcly, succeeding forecasts should be much 

easier since a great deal of data will not need to bc changed. 
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Table 14. Dcfinition of Primary Fuel-Type Blends 
in Terms of Chemical Fuel Types 

Since some fuels are a blend of only a certain percentage of itself plus some other available 
fuels, there is a table that shows each fuel’s ~mp~si t iorm.  The fuel name in each row 
represents primary fuel type, and fuel name in each column represents the blended fuel 

type- 

FUEL BLEND COMPOSITlOMS 
6 

Gasoline Diesel Methanol CMG E l e c t r i c i t y  FuelCell  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gasoline , 100% OX O X  0% 0% 0% 
Diesel , 0% 10G% 0% ox ox 0% 
Methanol , 15% 0% 85% ox 0% 0% 
CNG I 0% 0% 0% 100% ox ox 
E l e c t r i c i t y  , ox 0% 0% ox 1 oox ox 
FuelCell  , ox ax 100% 0% 0% 0% 

I 

I 

I 

, 
I 

I 

I 

, 
I 

# 

______I______________I__________________--_--_-____---_-------------------- 
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Table 15. 

FUEL ENERGY CONTENTS 
6 

FUEL TYPE BTUs/GALLON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gasoline I 125000 
Diesel , 138100 
Methanol , 64600 

Electricity , 3412 
F u e l C e l l  I 64600 

CNG I 1030 

, 
, 
I 

I 

, 
I 

, 

I 

I 

, 
, 

I 

1 
-l__-_______-_ll----_---------------- 
___________L_________________l___l_ 
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APPENDIX 1 SAMPLE FORECAST REPORTS 

PAGE 

1.1 GROSS FORECAST ................................ ai-1 

1.2 PRIMARY OUTPUT REPORT ........................ A1-7 

1.3 SECONDARY OUTPUT REPORT ..................... A1-17 





1986 7579212185600 1151134464 

1981 79553211924k0 1266880512 

1988 1773519902916 1290221056 

1987 7600768266720  1308954368 

1985 7842669002752 1132429952 114654 

113811 

113151 

112984 

112916 

G a s o l i n e  61971496 
Diesel 691394 
Wethanol 0 
CWG 0 

P u e l C e l l  H1 0 

TOTAL: 62668890 

E l e c t r i c i t y  0 

.... =.....IC,.l..I.=~==~~~~~== 

G a s o l i n e  59969408 
Diesel 601276 
Kethanol  0 
CWG 0 

P u e l C e l l  Hl 0 

T O T A L :  6 0 5 7 0 6 8 4  

E l e c t r i c i t y  0 

..=.l..==.il.I==:EI.=~=,~~~~~= 

Gasoline 62966012 
D i e s e l  612380 
Wethanol 0 
CWG 0 
E l e c t r i c i t y  0 
P u e l C e l l  Hl 0 

TOTAL: 63578392  
....... I ~ * I I I . L f l * t . * * . = ~ . ~ = , ~  
G a s o l i n e  6 15 3 0 3 8 0 
D i e s e l  595815 
Xe t h a  no1 0 
CNG 0 

P u e l C e l l  Kl 0 

TOTAL : 6 2i 26 195 

E l e c t r i c i t y  ! 

...*... 1 1 1 . 1 = 1 1 . = . 1 . * , ~ , * ~ = = = =  

Gasoline 60169524 
Diesel 576236 
wet h a  no1 0 
cwc 0 

P u e l C e l l  Hl 0 

TOTAL : 60745160 

E l e c t r i c i t y  0 

. = , 1 1 , = = = 1 ' . 1 . = = * . = . . . . " . . I . .  



A1-2 

1991 7281321181184 

1992 1167368757248 

1994 7089907302400  

1995 7098144915456  

1348602752  

1364255488 

1302513100  

1415341824 

1451163648 

113000 G a s o l f a e  58816304 
Diesel 554428 
Wethanol 3a550 
CWC 0 
K l e c t r i c i t y  0 
F u e l C e l l  Kl 0 

TOTAL: 59409282  
.............................. 

113490 G a s o l i n e  51611224 
Diesel 530209 
Wethanol 91876  
CWC 0 
K l e c t r i c i  t i  0 
F u e l C e l l  Hl 0 

50239309 TOTAL : 
.............................. 

114296 G a s o l i n e  56616104 
Diesel 509545 
Wethanol 193307 
CWC 0 
Blectricl t y  0 
F u e l C e l l  Hl 0 

TOTAL: 51318956  
.............................. 

115422  G a s o l i n e  55a03796 
Diesel 492684 
Xethano l  542524 
CNC 0 

F u e l C e l l  Hl 0 

TOTAL : 56839004 

e l e c t r i c i t y  0 

.............................. 
116184 G a s o l i n e  5 5 5 7 9 I 6 0 

Diesel 472518  
Hethano l  1195351  
CWG 0 
K l e c t r i c i t y  0 
F u e l C e l l  Hl 0 

YOTAL: 57241329  
.............................. 

118324 G a s o l i n e  55136a24  
Diesel 458391  
Hethano l  2209516  
CKC 0 
E l e c t  r i  ci t i  0 
F u e l C e l l  HI 0 

TOTAL : 51804191 
.............................. 



R l - 3  

1996 1149410320384 1189260288 

1991 1201911172128 1524365824 

1998 1216683853824 1560851088 

1999 7364488462336 1598601232 

2000 1482305931408 16408d6d6d 

2001 1592402141392 1680881296 

119940 G a s o l i n e  s m a 3 0 a  
D i e s e l  451464 
IIe t ha no1 3556881 
CNG 0 

F u e l C e l l  HI 0 

TOTAL: 58866653 

Elect rici t i  0 

.............................. 
121645 G a s o l i n e  54194312 

D i e s e l  441968 
Hethanol 5668303 
CX@ 0 

F u e l C e l l  X I  0 

TOTAL: 6 0 3 0 1 5 8 3  

E l e c t r i c i t y  u 
.............................. 

123311 G a s o l i n e  533911!6 
D i e s e l  442531 
X e t h a n o l  8391136 
CWC 0 
E l e c t r i c i t y  0 
F u e l C e l l  X l  0 

TOTAL: 62221983 
.............................. 

125085 G a s o l i n e  52377064 
Diesel 439715 
H e t h a n o l  11712553 
CNG 0 
E l e c t r i c i t y  0 
F u e l C c l l  H1 0 

?OfAL : 64529332 
. . ~ * . ~ I ~ . I ' C . * * i l l . L ~ ~ ~ ~ ~ ~ ~ ~ ~ :  

126735 G a s o l i n e  51634196 
Diesel 442282 
He t ha no1 14961124 
CNC 0 
Blecttici ty 0 
F u e l C e l l  X1 0 

TOTAL: 6 1 0 1 4 5 0 2  
.............................. 

128345 C a s o l  h e  50169904 
Diesel 445132 
Wethanol 19499876 
CWG 0 
Electrici t p  0 
l u e l C e l l  11 0 

TOTAL : 10114912 
.............................. 



2002 7706597916672 

2003 7024042622916 

2004 1924253982720 

2005 

2006 

8034412134400 

A1-4 

1721261568 

1761659008 

1808886144 

1852930560 

8165683363840 1893625344 

2007 8301869268992 193444 I160 

129899 

131415 

132811 

134291 

135658 

136985 

Gaso 1 ine 48512084 
Diesel 448483 
He t ha no1 2k352196 
C%G 0 
E l e c t r i c i t y  0 
FuelCell Hl 0 

T O T A L :  13372763 
.............................. 
Gasoline 46979192 
Diesel 451831 
Hethanol 29245298 
CHG 0 

FuelCell Hl 0 

TOTAL: 76616321 

Klec t r i c i t y  0 

.............................. 
Gasoline 
Diesel 
Hetbanol 
CHG 
E l e c t r i c i t y  
FuelCell Hl 

lOTAL: 
.................. 

45334488 
455802 

33970540 
0 
0 
0 

19160830 
............. 

Gasoline 43570016 
Diesel 459650 
Hethanol 39081772 
CHG 0 

Fuelce l l  K l  0 

TOTAL: 83111438 

E l e c t r i c i t y  0 

.............................. 
Gasoline 42013196 
Diesel 163110 
He t ha no1 4 4 I l f 5 8 C  
CHG 0 
K l e c t r i c i t y  0 
Fue lce l l  Hl 0 

T O T A L :  86594490 
.............................. 
Gasoline 
Diesel 
He t ha no1 
CHG 
E l e c t r i c i t y  
FuelCell Hl 

TOrAL: 
................... 

40748076 
461628  

48665336 
0 
0 
0 

89881040 
............ 



2008 1 1 4 5 0 6 ~ 9 0 ~ 7 0 4  1976040448 130215 

2009  E595288096768 2018128128 139533 

G a s o l i n e  39562940 
D i e s e l  411965 
Hetha no 1 5 3 1 6 5 9 2 8  
CWC 0 

P u e l C e l l  Hl 0 

TOTAL: 93200833 

E l e c t r i c i t y  0 

. - . . . . . = . . . . = . l r = = ~ * . ~ ~ ~ ~ ~ * ~ . =  

G a s o l i n e  38548948 
D i e s e l  415195 
He t h a no1 5 14 4 5 2 3 6 
CWG 0 
I l e c t r i c i  t y  0 
P u e l C e l l  HI 0 

TDYAL: 96469919 
. 1 .1 .1 . .~1*~111 . I i i . i i . . . . l . . .  

2010 ~ 1 ~ a w i 4 6 7 3 9 2  2060488148 110770 G a s o l i n e  37753640 
D i e s e l  4R1251 

61348600 Xe t b ano 1 
CNG 0 

P u e l C e l l  W1 0 

TOTAL : 99583491 

E l e c t r i c i t !  0 

. = t l . . I . l = * ~ . . . . * l . . ~ ~ ' = ~ ~ ~ = ~ =  

2011 891 124  9135680 2102972544 141988 G a s o l i n e  31192296  
D i e s e l  (86734 
He t ha no1 6 4 9 3 8 0 0 0  
CWG 0 

P u e l C e l l  K1 0 

T O T A L :  102517030 

E l e c t r i c i t y  0 

.=I=r~5CII..I*.~_......1.11111 

2012 9017491266176 2145846704 143193 G a s o l i n e  36ai2936 
D i e s e l  4 9 2 2 3 0  

6 8 2 3 3 1 9 2  Hethanol  
CHG 0 

P u e l C e l l  Hl 0 

TOTAL:  105538958 

E l e c t r i c i t y  0 

I l l l r * l / l f = = = . . I = I I l * . . . . 1 1  

2013 9251984506880 2190479012 G a s o l i n e  36379472 
D i e s e l  (97770 
Xe t h a n o l  71761736 
cnc 0 

P u e l C e l l  Kl 0 

TOTAL:  108638978 

144400 

E l e c t r i c i t y  0 

...... 111.=.....=.=.....i..... 



A1-6 

1014 9433053659136 

2015 9619137101824 

2236274432 

2282195264 

145592 

146798 

Gasoline 
Diesel 
Methanol 
CHC 
Blec t rici t I' 
fuelcell 

TOTAL : 
.*.... ilIi.. 

Gasoline 
Diesel 
He thanol 
CWG 
Electricity 
PuelCell 

TOTAL: 
....... E...., 

35994 624 
503317 

75291424 
0 
0 

ni 0 

111795395 
...... i.*..=*.liii 

35152440 
508916 

70634544 
0 
0 

ni 0 

111895968 
1 . . . . . . . 1 . . . . . . . 1 1  



A1 -7 

"Autos 11 

STOCK 

TECHNOLOGY TYPES NEW REGISTRATIDNS TOTAL STOCK 



A i  -8 

TOTALS - - - - - -  



A1 -9 

1990 _ - - - _ -  

"Autos II 



A1 -1 0 

TECHNOLOGY FUEL TYPES E F F I C I E N C Y  (MPG) 

Gasol ine 22 .0  
Diese l  29 .0  
Methanol 0.0 
CNG 0.0 
E l e c t r i c i t y  0.0 
Gas/Meth Gasol ine 0.0 
Gas/Meth Methanol 0.0 
Gas/CNG Gasol ine 0.0 
Gas/CNG CNG 0.0 
Gas/Elec. Gasol ine 0.0 
Gas/Elee. E l e c t r i c i t y  0.0 
Gas/Meth HP Gasol ine 0.0 
Gas/Meth HP Methanol 0.0 
F u e l c e l l  MlOO 20 .0  

AVERAGE (BTUs/MILE): 5 . 5 8  
(In thousands) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................................ 
-------I_____________________________I__---- 

TOTALS - - - - - -  

NEW 
REGISTRATIONS STOCK VMT FUEL USE 



A I  -1 I 

1995 - - - - _ -  

"Aut os n 

STOCK 

TECHNOLOGY TYPES NEW REGISTRATIONS TOTAL STOCK 

TECHYOLOGY FUEL TYPES WT 

Gasoline 1284875136 
Diesel 13460070 
Methanol 0 
CNG 0 
E lec t r ic i ty  0 
Gas/Meth Gasoline 9881 1152 
Gas/Meth Met hano L 21 741372 
Gas/CMG Gasoline 0 
Gas/CNG CNG 0 
Gas/ELec. Gasoline 0 
Gas/ELec. E lec t r ic i ty  0 
Gas/Heth HP Gasoline a33 1 a94 
Gas/Meth HP Methanol 1091 9746 
FuelCelt MlOO 130247 93 

TOTAL: 1451 163648 

---------_-..r-"_-____________________I_-- 

---sCrfL========BZ=';I=======r================ --- 



A1 -1 2 

TOTALS - - - - - -  



A1 -1 3 

“Autos H 

STOCK 

TECHNOLOGY FUEL TYPES VMT 

Gasoline 1126797312 
Diesel 14068903 
Met hano 1 0 
CNG 0 
E lec t r ic i ty  0 
Gas/Weth Gasoline 178535808 
Gas/Meth Methanol 1 a59owo 
Gas/CNG Gasoline 0 
Gas/CNG CNG 0 
Gas/Elec. Gasoline 0 
Gas/Elec. Elect r ic i ty  0 
Gas/Meth HP Gasoline 129631 06 
Gas/Meth HP Methanol 80065168 
FuelCell MI00 4253 191 2 

TOTAL : 164084U64 

- - - c _ - c _ - - - - - - - - _ _ _ - - - - - - - - - - - - - - - - - - - - - - -  

PP===I~=======T==================I========== 



A I  -1 4 

TOTAL : 

TECHNOLOGY FUEL TYPES 

Caso 1 i ne 
Diesel 
Methanol 
CNG 
E L e c t r i c i t y  
Gas/Heth Gasoline 
Gas/Heth Methanol 
Gas/CNG Gasoline 
Gas/CNG CNG 
Gas/Elec. Gasoline 
Gas/ELec. E l e c t r i c i t y  
Gas/Heth HP Gasoline 
Gas/Meth HP Methanol 
FuelCell MI00 

- _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

67044500 TOTAL: 

E F F I C I E N C Y  (MPG) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
27.0 
32.0 
0.0 
0.0 
0.0 
27.0 
17.0 
0.0 
0.0 
0.0 
0.0 
27.0 
17.0 
27.0 

67044500 

TOTALS - - - - - -  



A1 -1 5 

TECHNOLOGY TYPES 

Gas0 L i rw 
Diesel 
Methanol 
CWG 
E lec t r ic i ty  
Gas/Meth 
Gas/CNG 
Gas/E Lec. 
Gas/Meth HP 
FwlCel  I 

TECHUULOGY FUEL TYPES WT 

GasoL i ne 938899520 
Diesel 15069962 
Methanol 0 
CNG 0 
E l e c t r i c i t y  0 
Gas/Meth Gasoline 71153868 
Ges/Meth Methanol 543735168 
Gas/CNG Gaso 1 i ne 0 
Gas/CNG CNG 0 
Gas/ELec. Gasoline 0 
Gas/ELec. Electricity 0 

__-_- - -_________- -_-_c__________________- -  

G a s m t h  HP Gasoline 4061724 
Gas/Meth HP Methanol 184721744 
FueLCell MlOO 95288528 

TOTAL : 1852930560 
=I.t=======fZE======PS=================5=== 



A1 -1 6 

TOTAL 

TECHNOLOGY 

Gasoline 
Diesel  
Met hano 1 

- - - - - - _ _ - -  

CNG 
E l e c t r i c i t y  

FUEL - - - -  

TOTALS - - - - - -  
NEU 

REGlSTRATlONS STOCK VM T FUEL USE 



SECONDARY OUTPUT REPORT 

NEU REGISTRATIONS 
_ _ - _ _ - _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _  

IiAutos II 

VEHICLE STOCK 
"Aut os I t  

Caso L i ne 
DieseL 
Me th  ano 1 
CNG 
E l e c t r i c i t y  
Gas/Meth 
Gas/CNG 
Gas/Elec. 
Gas/Meth HP 
Fuel Ce l l 

11 2941 
1713 

0 
0 
0 
0 
0 
0 
0 
0 

112199 
1672 

0 
0 
0 
0 
0 
0 
0 
0 

111500 
1651 

0 
0 
0 
0 
0 
0 
0 
0 

111338 
1646 

0 
0 
0 
0 
0 
0 
0 
0 

111297 
1679 

0 
0 
0 
0 
0 
0 
0 
0 

11 1356 
1574 

0 
0 
0 
0 
0 
0 
0 

70 

I11792 
1522 

0 
0 
0 
0 
0 
0 
0 

176 

11 1816 
f 469 

0 
0 
0 

654 
0 
0 

7K 
284 
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SECONDARY OUTPUT REPORT 

NEU REGISTRATIONS 
__--___--_-__-_.____--- 

“Autos II 

Gas01 ine 
Diesel 
Methanol 
CNG 
E 1 ect r i c i  t y  
Gas/Meth 
Gas/CNG 
Gas/Elec. 
Gas/Meth HP 
Fue t C e l l  

1 10955 
1420 

0 
0 
0 

2322 
0 
0 

258 
467 

109206 
1372 

0 
0 
0 

4883 
0 
0 

559 
764 

107096 
1337 

0 
0 
0 

7734 
0 
0 

979 
1178 

104437 
1311 

0 
0 
0 

10971 
0 
0 

1515 
1706 

101527 
1293 

0 
0 
0 

14387 
0 
0 

2169 
2269 

98597 
1281 

0 
0 
0 

17738 
0 
0 

2935 
2820 

95666 
1282 

0 
0 
0 

20975 
0 
0 

3807 
3355 

92353 
1286 

0 
0 
0 

24455 
0 
0 

4777 
3864 
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APPENDIX 2. AMFU PROGRAM LISTING 





A2-  1 

' 0 1  
':o TITLE: 
' t o  

' 0 0  DESCRIPTION: 
' 0 0  
' $ 0  
' 8 0  
' $ 0  
I:. 

' 00  DEVBLOPED B Y :  

' $ 0  
' 8 8  

00 
VEHICLE STOCK AND ALTERNATIR FUEL USE PORECAST M O D E L  00  

This model es t imates  a l t e r n a t i v e  f u e l  derand and vehic le to  
s tock  under var ious r a r k e t  developrent scenar ios ,  f o r  00  

any given nurber of Vehicle types,  Fuel types,  Vintages $8 

and Technology types. I t  is a l s o  capable o f  handling 88  

00 

F l e x i b l e  Fuel Technology Types. 0: 
00 

MJU RATHI 0 0  

DAVID L. GREENE PEE.  1988 0 0  
$0 

' ~ O O O ~ O O ~ ~ O O O ~ O O O O O ~ O O O O O O O O O O ~ O 8 O O O O O ~ ~ O O : O O O O O ~  

' 8 0  SUBROVTINB DECLARATION SECTION to 

' o ~ o ~ ~ ~ ~ o o o o o o ~ o o ~ o ~ o o o o o o o ~ o o o o o o ~ o : : o o o : o o o o o o ~  
D E C L A R E  SUB ReplaceVratrilr ( )  
DECLARE SUB WriteVstock ( t % ,  VI) 
DECLARE SUB Ini tPuelCal ibConst  ( )  
DECLARE SUB SetupCalibConst (VI) 
DECLARE SUB WriteNewReg ( t % ,  e % )  
DECLARE SUB CetInput  (ErrorCode1) 
DECLARE SUB WriteVXT ( a t ,  t l ,  v%) 
DECLARE SUB GetVinput (v!, Errorcode!) 
D E C L A R E  SUB WritePVELandVHT (a!, t%, V I )  
DECLARE SUB Porecast  ( I t e r a t i o n % ,  Calibrated!, ErrorCode8) 

' 0 0 ~ 0 ~ 0 0 0 0 8 0 8 0 0 0 8 0 8 0 0 0 ~ 0 8 0 0 0 ~ ~ 0 ~ 0 0 8 8 ~ ~ ~ 0 0 0 0 8 0 0 ~ 0 ~  

l o o  FUNCTION DECLARVION SECTION 00  

D E C L A R E  FUNCTION Scrappage! ( h t ,  a # ,  t l )  
DECLARE PVNCTION RelativeWiles! ( b 8 ,  a % )  
D E C L A R E  FUNCTION Ratio!  ( f t ,  08, 61, t s )  
D E C L A R E  FUNCTION T o t a l f i l e s !  ( v 1 ,  f 0 ,  98, h t ,  a t ,  t % )  

' 0 0 0 8 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 : 0 ~ 0 0 0 8 0  

T Y P E  VebRec 
VebicleWane AS STRING 0 17 
S e l e c t i o n l l a g  AS STRING 8 10 

E N D  TYPE 

TYPE VehTechRec 
TecMare AS STRING 0 2 3  
DeprecRa t e  AS SINGLE 
DeclinUse AS SINGLE 
PriceDiff  AS SINGLE 
HilesUYrOld AS SIKGLE 
EedonicConstl AS SINGLE 



A2-2 

EedonicConst2 AS SINGLE 
HarginalUti l  AS SINGLE 

E N D  TYPE 

T Y P E  PuelRec 
PuelNare AS STRING 0 15 
BaseYearPuelUse AS SINGLX 

E N D  TYPK 

TYPK Kff lc ienqRec  
GPH AS SINGLE 
GPHcorrection AS SINGLE 

E N D  TYPK 

TYPE TechColb2ec 
TechPuelNare AS STRING 0 2 2  
Tech AS INTEGER 
Chosen AS INTEGER 
Other AS INTEGER 

K N D  fYPE 

TYPE EconoryRec 
Incore AS SINGLE 
G N P  AS SINGLE 

E N D  YYPE 

TYPE PoreRec 
Puel AS SINGLE 
VXT AS SINGLE 

END TYPE 

DEPINT A - Z  
CONST t r u e  = -1, f a l s e  = 0 

O P E N  "0PTN.PRN" POR INPUT As #8 

'Defaul t  var iab le  type is integer  

'Run type (calibratedluncalibrated) 

' 0 0 0 0 0 0 0 0 ~ 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~  
' 0 0  ARRAY DIMENSIONS SECTION 0. 

' 0 ~ ~ 0 0 0 0 ~ 0 ~ 0 ~ ~ ~ 0 ~ ~ 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
DIM SKARED Nuduel1  
DIM SHARED NuVeht 
DIM SEARED Nwliget 
DIH SEARED NunYeart 
DIH SEARED SaveNuYearl 
D I H  SHARED NuTecb! 
DIH SEARED NuTechPuel l  

NurPuelt = 1 
NuVehl = 1 
Nudge1 n 1 
NurYear! * 1 
NurTech! = 1 
NurTechPuela a 1 

' Hluber of Fuel types 
' Nwber of Vehicle types 

Nluber of Vintages 
' N d e r  of Years 
' S t o r e  aurber  of years  for second run 

I Nuber of Technology Fuel types 
Nwber of Technology types 



A2- 3 

DIM SEARED ParaieterAO! 
DIM SEARED ParaieterAl!  
DIX SEARED Cost lXi leElas t ic i ty!  
DIH SEARED I n c o i e E l a s t i c i t y !  
DIW SEARED Easeyear8 I Base Year 

' b p p t o t i c  scrappage r a t e  

I Cost per d l e  E l a s t i c i t y  
I Cost per r i l e  E l a s t i c i t y  

Effec t  of vebic le  p r i c e  on scrappage r a t e  

'Contains Vehicle nares  and a Se lec t fon  Flag 
DIX SBARED VehicleTypes(1 TO NuVeh) AS VehRec 

'Contains  Technology Nare, Depreciat ion r a t e ,  DeclinInUse r a t e ,  Pr ice  Difference f o r  Vehicle, 
'Xi les  for  0 yr old vehic le ,  Eedonic Constant f o r  cur ren t  and Al te ra te  Fuel and Cost per n i l e  e l a s t i c i t y .  
DIM SEARED Vehlech(1 TO HluIech) 

'Contains Technical Fuel Hare, Chosen Fuel Xype and Al te rna t ive  Fuel Type. 
DIH SBARED Techcob(  1 TO HuTechPuel) 

AS VehTechRec 

AS TechCoibRec 

'Hex Regis t ra t ion  f o r  forecas t  years  
DIW SEARED NewRegistration(1 T O  HuYear)  AS SINGLE 

'Current  year ' s  Vehicle Stock by vin tage  and Technology Types. 
DIW SEARED Vstock(0 TO Hudge,  1 TO NurTecb) AS SINGLE 

'Last year ' s  Vehicle Stock by v in tage  and Technology Types. 
DIX SEARED LVstock(0 IO Nudge,  1 TO Nuxtech) 

'Warket Shares  f o r  Technology Tppe, Vintage and Forcast  Years. 
DIM SEARED HarketShare(1 TO NurTech, ( 0  - WumAge) TO HurYear) 

AS SIHGLE 

AS SINGLE 

'Contains CPH and CPH cor rec t ion  f a c t o r  f o r  T cbnica l  Fuel Types, Vintages and Forecast  Years. fue l  type x v i n t a g e  + 1 + f o r e c a s t  years! 
DIK SWED E f f i c i e n c y ( 1  TO NurTechFuel, ( 0  - NurAge) TO NuYear)  AS EfficiencyRec 

I 0 0 ~ 0 ~ 0 0 0 0 0 0 0 0 O 0 0 O 0 0 ~ 0 0 0 0 $ 0 0 0 0 0 0 0 0 0 0 0 ~ 0  
I 0 Forecast  Data f r o 1  FORE.PRN F i l e  0 
I o o o o o o o ~ o o o ~ o o ~ ~ o o o : o o o o o o ~ o o o o o o o o o o o  

'Fuel p r i c e s  f o r  Generic Fuel types by Porecast  Years. 
DIH SHARED PuelPr ice(1  TO NuFuel ,  0 TO NuiYear) AS SINGLE 

'Contains Fuel name and Base Year Fuel Use. 
DIK SIARED Fuel(1 TO NurFuel) AS FuelRec 

' Incoie  and GHP f o r  Forecast  Years. 
DIM SEARED Econoip(0 TO MurYear) AS Econoqlec  



A2-4 

'P r ice  of a new vehic le  for  Forecast Years. 
DIH SEARED Vehicleprice(  0 TO NurYear) AS SINGLE 

' 0 0 ~ 0 ~ 0 ~ 8 0 $ 8 8 0 0 9 ~ $ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 ~ 0 0 0 0 ~ 0 0 0 0 0 0 0 ~ 8 ~ 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0  

' 0 0  OUTPUT ARRAYS SECTION 0. 
' 0 0 0 ~ 0 0 0 1 0 0 0 1 0 0 0 0 0 8 8 8 ~ ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0  

'VHT f o r  Technology Types. 
DIH SEARED PoreYnT(1 TO NurTech) AS SINGLE 

'Total  f u e l  Use and VHT f o r  Technology Fuel Types. 
DIH SHARED FUELandHT( 1 TO NwTecbPuel) AS PoreRec 

'To ta l  New Regis t ra t ions  f o r  Technology Types. 
DIH SEARED TechNewReg(1 T O  NwTech) 

'Generic Fuel Use f o r  each vehic le .  
DIH SAARED CalibFuelUse( 1 TO N u d u e l )  

AS SINGLE 

AS SINGLE 

'Generic Fuel Cal ibra t ion  Constant for  each Vehicle Type. 
DIH SEARED CalibPuelConst(1 TO NuVeh, 1 T O  NuaFuel] AS SINGLE 

' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 $ ~ 0 0 0 0 0 0 0 0 0 0  

' 0 0  $0 
' 0 8  CODE BEGINS HERE !! 0 0  
' 0 0  INPUT PILK 00 
' 0 0  0PTN.PRN - Contains run type ( c a l i b r a t e d  or unca l ibra ted) ,  
' 0 0  00 

00  

' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 $ ~ ~ ~ 0 0 0 0 ~ 0 0 0 0 0 ~ ~ ~ ~ 0 8 ~ ~ ~ ~ ~ 8 0 0 ~ ~ ~ ~ ~ ~ ~ 0 8 8 ~ 0 0 ~ 0 0  

S t a r t :  INPUT 48, Options 
Option$ = I~RIKS(RTRIKS(UCASES(Opti0~~))) 

Errorcodel = 0 
I t e r a t i o n 1  : 1 

S E L E C T  CASE Options 
CUE 'UNCALIBRATED" 

Cal ibra ted t  = f a l s e  
CALL Forecast(  I t e r a t i o n l ,  C a l i b r a t e d t ,  ErrorCodet) 

SELECT CAS1 Errorcodel 

CASE 0 
COLOR 1 ,  0: PRINT "Oncalibrated Run Coipleted "; : COLOR 2 ,  0 :  PRINT 'SUCCESSFULLY!!!" 

CASE ELSE 
C O L O R  1 ,  0 :  PRINT 'Uncalibiated Run Corpleted "; : COLOR 4, 0: PRINT 'Unsuccessfully!!!" 

END SELECT 

CASK 'CALIBRATED" 
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C a l i b r a t e d %  = t r u e  
CALL P o r e c a s t ( I t e r a t i o n 1 ,  C a l i b r a t e d % ,  E r r o r c o d e % )  

I F  ErrorCode! = 0 TEEN 
I t e r a t i o n !  = 2 

CALL F o r e c a s t (  I te ra t ion! ,  C a l i b r a t e d % ,  E r r o r c o d e l )  
SELECT CASE Errorcode! 

CASE 0 
C O L O R  7 ,  0 :  PRINT " C a l i b r a t e d  Run C o i p l e t e d  "; : C O L O R  2 ,  0: PRINT "SUCCESSFULLY!!!" 

CASX ELSE 
C O L O R  7 ,  0 :  PRINT ' C a l i b r a t e d  Run C o i p l e t e d  "; : C O L O R  4, 0: P R I H  "Unsuccessfully!!!" 

END SELECT 
ELSE 

COLOR 7 ,  0: PRINT ' C a l i b r a t e d  Run Completed "; : C O L O R  4 ,  0 :  PRINT "Unsuccessfu l ly! ! ! '  
E N D  I ?  

CASE "EXIT' 
GOT0 D O N E  

CASE ELSE 

PRINT "Val id  S e l e c t i o n s  a r e :  ' u n c a l i b r a t e d ' ,  ' c a l i b r a t e d '  o r  ' e x i t ' '  

E N D  SELECT 

B E E P  

POR i% = 1 TO 4 
FOR j l  = 1 TO 3000 

NEXT j %  
WAIT LOOP 

NEXT il 

DONE: CLOSE # E  
E N D  

DEPSNG A - Z  
' 0 0 0 8 $ 0 0 0 0 8 6 0 0 0 0 0 0 B 0 0 0 0 0 0 0 0 $ B 0 0 0 8 0 6 0 8 0 0 ~ 0 ~ 8 $ $ ~ 8 ~ 0 8 0 8 $ 8 ~ 8 8 0 8 0 ~ 0 0 0 ~ 0 8 8 0 0 $ ~  
' 0  SUB PROCEDURE 10 F o r e c a s t  0 0  0 
' 0  0 
l o  O p e r a t i o n :  this S u b r o u t i n e  F o r e c a s t s  V e b i c l e  S t o c k ,  Pue l  Use and 0 

10 V e h i c l e  H i l e s  T r a v e l l e d .  I t  c a l l s  s u b r o u t i n e  0 

I $  "GetVinput" t o  r e a d  d a t a  p e r t a i n i n g  a s p e c i f i c  0 

' 0  C a l i b r a t e d  Run: 
' 0  i t e r a t i o n ,  and sets up t b e  Fuel  c a l i b r a t i o n  0 
' 0  c o n s t a n t  t a b l e  f o r  e a c h  v e h i c l e  t y p e ;  d u r i n g  t h e  0 
10 second i t e r a t i o n  i t  r u n s  f o r  d e s i r e d  n u i b e r  of  0 

' 0  'Ce t Input"  t o  r e a d  g l o b a l  d a t a ,  and cal!s 0 

l o  v e h i c l e  t y p e .  0 

I t  runs only f o r  b a s e  g e a r  d u r i n g  t h e  f i r s t  0 



l o  pears. 0 

l o  0 

' 0  Uncalibrated Run: I t  rws f o r  desired nurber of years  during 
l o  the  f i r s t  i t e r a t i o n ,  with Puel c a l i b r a t i o n  0 
' 0  constant  = 1. 0 

l o  0 

l o  Input :  Reads the  following f i l e s ,  which may be created f r o 1  0 
l o  Lotus-I23 spreadsheets .  0 

' 0  MSTER.PRR - Contains Vehicle Types, Porecast Dimensions, Economy 0 

l o  

l o  PARS.PRX - 0 

0 

(Income and G H P )  f i g u r e s  and Base year f u e l  use.  0 

Contains a l l  the  parane ters  for a s p e c i f i c  Vehicle 
' 0  type * 0 
' 0  STRS.PRN - Contains Base year s tock ,  New Regis t ra t ions ,  0 

I4 type.  0 

' 0  Output: Crea tes  the  following P i l e s .  0 

l o  E f f i c i e n c i e s  and Harket Shares f o r  a s p e c i f i c  vehicle  0 

Contains Vehicle, Fuel Pr ices  and Base Year Fuel Use. 0 
l o  0 

' t  PRBL.PRN - Contains Fuel use. 0 

l o  Wi.PRN - Contains Vehicle Hiles  Travelled f o r  technology types.  0 

VIITPUEL.PRN- Contains Vehicle Hiles  Travel led for  tech.  fue l  types.  0 
l o  SPOCK.PRR - Contains Vehicle Stock. 0 

l o  NEXREG.PRN - Contains New Xegis t ra t ions .  
l o  0 
l o  P a r a i e t e r ( s ) :  I t e r a t i o n  number - I t e r a t i o n 1  0 
l o  Cal i  bra ted?? - Cal ibra ted l  0 
l o  Error  Code - Errorcodel 0 

l o  0 
l o  Subrout ine(s )  GetInput 0 

l o  Called: GetVinput 0 

' 0  I n i  tFuelCalibConst 0 
( 0  Rat io  0 

l o  R e l a t i v e M l e s  0 
l o  Replacevia t r  i x  0 
l o  Scrappage 0 
' 0  Se tupPuelCalibConst 0 
l o  TotalMiles 0 
l o  WriteFUEtandW 0 
l o  Writemf  0 

' 0  WriteNewReg 0 
I 8  Wri teVs tock 0 

' 0  0 
l e  Routine(s)  Hainfore .has  0 

l o  Called by: 0 

FORE.PRW - 

0 

l o  0 

SOB Porecast (Iterationt, Calibrated{,  ErrorCodet) 
' O t O O O t k # O 8 ~ O b ~ O O ~ ~ ~ O O $ O O O O O O O O ~ t t O O O O ~ O O O O O O ~ ~ ~ O O O O O O O ~ ~ ~ O O O O O O O O O O O O O O  

DEFIRT 11-1 Default var iab le  type is i n t e g e r  

CONST t rue  = -1, f a l s e  = 0 

OPEN 'FUEL.PRN" FOR OUTPUT AS #I 
O P E H  "MT.PRN' FOR OUTPUT AS 15 
OPEN w ~ ~ ~ ~ ~ . ~ ~ R  POR oorpur AS 16 

Forecast  Fuel USE. 
Porecast  VHT by Tech types 

I Forecast  Vehicle Stock. 
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O P E N  " \ T n T P U E L . P R N "  FOR OUTPUT AS #9 
O P E H  " N E K R E G . P R N "  FOR OUTPUT AS #10 

IF I t e r a t i o n 1  * 1 T E E N  

' Forecast  VHT by Tech Fuel types.  
New Regis t ra t ion  by Tech. tppes.  

Need t o  read Haster i n f o r i a t i o n  only once. 

OPEN "KASTER.PRN" FOR IHPUT AS 117 

CALL GetInput(BrrorCode1) 

IF Errorcode <> 0 TEEN 
COTO Finished 

E N D  IF 

' Input independent of vehicle  type. 

CLOSK # 7  
E N D  IF 

ProcVebNul = 0 
FOR v l  = 1 TO N W e h  I l oop  over vehic le  types 

IF LTRIXS( RTRIHS( UCASES( Vehiclefppes(  VI). Select ionPlag ) ) ) = "Y" TEEN 
OPEN "V" t LTRIH$(RTRIHS(STRS(VI))) t "PARS.PRN" FOR INPUT AS 111 
OPEN "V" t LTRIWS(RTRIHS(STRS(v~))) t "STKS.PRN" ?OR INPUT AS # 2  
OPEH "V' t LTRIHS(RTRIHS(STRS(v!))) t "F0RE.PRN" FOR INPUT AS #3 
ProcVehHui! : ProcVehNu! t 1 

GOTO HextVeh 

'Parameters f i l e  
'Stock Data f i l e  
'Fuel and Vehicle p r i c e s  f i l e  

ELSE 

E N D  IF 

IF (Cal ibra ted l  = f a l s e )  AHD ( I t e r a t i o n 1  : 1)  TEEN I for uncal ibrated run veh. in fo .  needs t o  be read o n l y  once. 
CALL GetVinput(v1, BrrorCode!) 
IP Errorcode <>  0 TEEH 

GOTO Finished 
END IF 

K N D  IF 

IF Calibrated! = t r u e  TEEN 
IF ( I te ra t ion!  = 1) A N D  (ProcVehHurB > 1)  TEEN 

E N D  IF 

Restore HurYearl f o r  r e s t  of tbe vehicie  types.  
NuYearl  = SaveNurYearl 

I ?  I t e r a t i o n 1  . 2 TEEN 

EWD IF 
Nuayeart = SaveNurYearl 

CALL GetVinput (VI, BrrorCode!) 
IF Errorcode < >  0 TEEN 

GOTO Finished 
E N D  IF 

END IP 

IP ( I t e r a t i o n 1  = 1)  A N D  (ProcVehNunO = 1) TEEN 
REDIH CalfbPuelConst(1 TO NuaVeh, 1 TO N u P u e l )  
CALL Ini tFuelCal ibConst  

AS SINGLE 
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END IF 

IF (Calibratedt = true) AND (Iteration8 = 1) THEW 
SaveWurYearl = Hurlearl 
N w Y e a r t  = 0 

END IF 

FOR tl = 0 TO W w Y e a r  ' Loop over forecast years 
REDIH CalihFuelUse( 1 TO N u P u e l )  

REDIH ?ecMewReg( 1 TO WurTech) 

AS SINGLE 

AS SINGLE 

FOR al = 0 TO W W g e  Loop over vintages 

REDIH FUELandVHT( 1 TO NuaTechFuel) 
R E D I H  ForeVHT(1 TO W w T e c h )  

AS ForeRec 
AS SINGLE 

FOR gl = 1 TO WluTechPuel 

fl = TechCorb(g).Chosen 
hl = TechCoab( g ) .Tech 

' Loop over T e c k o l o g  fuel types 

I? TecbCorb(g).Cbosea = TechConb(g).Other TEZN 

ELSE 
PlerFuel = false 

FlexPuel = true 
01 = TechCoab(g).Othei 

END IF 

Scrap! Scrappage(h1, all tl) 

COHPUrE STOCK 
IF tt > 0 THEW 

SELECT C U E  a# 
CASE 0 

Vstock(al, bl) = Newlegistration(t9) 0 HarketShare(h9, t% - at) / 100 0 2 / 3 
TecMewReg(h!) = NewXegistratioo( tl) 0 l!arketShare(hl, t2 - a t )  / 100 

Vstock(al, h t )  = GVstock(a1 - 1, hl) 0 ( 1  - Scrap!) 0 3 / 2 

Scrapll! = Scrappage(bl, 20, tl) 
Vstock(al, b t )  = (LVstock(a1 - 1, h l )  0 (1 - Scrap!)) t (LVstock(a%, h t )  0 ( 1  - Scrap?!)) 

CASE 1 

CASE H u g e  'Scrappage rate with age 20 is being used for vehicles 15 end over years old. 

CASE BLSB 
Vstock(al, hl) = LVstock(a1 - 1, ht) e (1 - Scrap!) 

END SELECT 
END IF 

RelHiles! 8 RelativeHiles(hl, at) 
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NewVeMles! = TotalHiles(v8, ft, g t ,  h!, a!, tl) 

If PlexFuel = true TEEH 

ELSE 

EHD IP 

PuelRatio! = Ratio(f1, o!, h!, tl) 

PuelRatio! = l! 

Vehniles! = PuelRatio! 0 Vstock(al, hl) 0 RelHiles! 0 HewVeMiles! 
TotalPuelUse! = Vebniles! 0 (Efficiency(g1, tl - al).GPH / Efficiencp(g1, t! - al).GPHcorrection) 

PoreVHT(ht) = Vehniles! t PoreVHT(ht) 

PUELandVHT(q1) .Fuel * TotalPuelUse! 
PUKLandVHT(g!) .VHT = VehKiles! 

CalibPuelUse( f4) = CalibPuelUse( f8) t TotalPuelUse! 
H E X T  g# 
'total by age 

CALL WritePUElandVllT(a1, tl, V I )  
CALL WriteVnT(a1, t!, VI) 

NEXT a t  
'total by pear 

CALL XriteHewReg( tl, VI) 
CALL WriteVstock( t1, vt) 
CALL ReplaceViatrix 

H E I T  t0 
'total by vehicle type 

IF' (Calibratedl = true) AXD (Iteration1 = 1) TEEH 

EHD I? 
CLOSE #l 
CLOSE # 2  
CLOSE #3 

CALL SetupCalibCons t( VI) 

WextVeh : 
H E X T  v b  

finished: CLOSE #4 
CLOSE #5  
CLOSE 16 
CLOSE #9 
CLOSE 110 

E N D  SUB 

' 0 0 0 0 0 0 0 0 0 ~ ~ 0 0 0 0 0 ~ 0 ~ 0 0 ~ ~ 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 $ 0 ~ 0 0 0 0 0 0 0 0 # ~ 0 ~ 0 0 0 0 0 0 0 0 0 ~ 0 0 0 ~ ~  
' 0  SUB PROCEDURE GetInput 0 
l o  0 

' a  Operation: Reads all of the input tbat is independent of vehicle. 
' 0  type * I 
' 0  0 
' 0  Paraieter(s): ErrorCodet I 
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' 0  0 

' ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 ~ ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

SUB GetInput (Errorcode!) 

' ~ o o o ~ o o o ~ o ~ o o o o o o o o o o o o o o o o o o o o o o o o ~ o o o ~ ~ ~ ~ e o o ~ o o o o o ~  

' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

LINE INPUT #7 ,  BlankLineS 
INPUT # 7 ,  NuiVehl: INPUT 17, headings 
LINE INPUT 117, BalnkLineS 
LINB INPUT 117, Dashlines: LINK IHPUT # 7 ,  headings: LIHE INPUT 117, Dashlines 

REDIH VehicleT'ypes(1 TO NuVeh) 
FOR k l  = 1 TO NuVehl 

' 0  Read Vehicle Types Table 0 

AS VehRec 

INPUT 8 7 ,  Vebic leTpes(k1)  .VebicleNaie 
IHPUT # 7 ,  VehicleTypes(k1) .SelectionFlag 

HEXT k1 

FOR k l  = 1 TO (10 - NuiVeh) 
LINE INPUT #'I, nothings 

N E X T  k l  
LINE INPUT # 7 ,  DashLineS 

' ~ 0 0 0 0 ~ 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 ~ ~ 0 0 0 0 0 0 0 8 0 $ 0 0 0 0 ~ ~ 8 ~ ~ 8 0 0 0 0  
'$  Read Base Year, Nu o f  Forecast Years and  Vintageso 
' o o o o ~ o o o o o o o ~ o o o o o o o o o o o o ~ o o ~ ~ o % ~ ~ o o o o ~ $ e ~ ~ * o ~ 8 * o o o :  
FOR Advanceline1 = 1 T O  k 

N E X T  AdvanceLine! 
LINE INPUT # 7 ,  BlankLineS 

LIHE INPUT # 7 ,  headings 
LINE INPUT # 7 ,  Dashlines: LIHE IHPUT 47 ,  BlankLineS 
INPUT #'I, BaseYearS: INPUT # 7 ,  BaseYearl 
IHPUT # 7 ,  NuPoreYearsS: INPUT #7, HunYear% 
INPUT # 7 ,  NurVintageS: IHPUT # 7 ,  Nudge! 

INPUT # 7 ,  WuYearl: INPU? W7, headings 
LIHE INPUT 117, Blanklines 
LINE INPUT 117, years$ 
LIHE IHPUT # 7 ,  DasbLineS 

REDIH Econoiy(0 TO NunYear) 

INPUT U S ,  NaDesS 
FOR k l  g 0 TO NuYear 

N E X T  k0 
INPUT #7,  Econoiy(k9) . Iocole  

AS EconoDyRec 
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I o o ~ o ~ o o o o o ~ : & o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o  

I o o ~ o o o o o o o ~ o o o o o o * : o o o o o o o o o ~ o o o o o o o o o o o o o o o o o ~ o o * o o *  
IWPUT #7 ,  Nares$ 

' 0  Read GNP by Year 0 

FOR kt = 0 TO WurYear 

HEXT kl 
INPOT #I, Economy( kt) .GHP 

EHD SUB 

' ~ O O O ~ O O O O 8 O O O ~ O S ~ ~ O O O O O O O O O O O O O O O ~ O O O O O O O ~ O O O O O ~ O O O O O O O O O O O O O O O O O O O O O O O  
' 0  SUB PROCEDURE CetVinput 0 
' e  : 
l o  Operation: Reads all of the input for a specific vehicle type. e 
l o  0 
' 0  Paraneter(s): Vehicle Type - vl : 
' 0  Error Code - Errorcodel 0 
' 0  0 

SUB GetVinput (VI, BrrorCodet) 

' 0~00000000000000L00000000000~~00000000*00**0*000000$0 

' 0 ~ 0 ~ 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0  

LINE IWPOT Ul, BlankLineS 
LIHE INPUT 111, headings: LINE INPUT #I,  BlankLfneS 
IWPOT 11, WunTechPuel9 
LINE INPOT #1, headings 

' 0 0 0 0 0 0 & 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 @ ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 ~ 0 8 0 0 0 0 ~ @ 8 8 0 0 0 0 ~ 0 0 0  

' 0  Load Technology Conbination Table 0 

REDIK Techcomb( 1 TO NurTechPuel) 

FOR kl = 1 TO WuTechPuel 
IWPOT f l ,  TechComb(k1) .TechPuelXane 
INPUT 11, TechColb(kl).Tech 
INPUT l l ,  TechColb(k1) .Chosen 
INPUT # I ,  TechConb(k9) .Other 

NEXT kl 
FOR kl = 1 TO ( 2 0  - WurTechPuel) 

HEXT kl 
LIWE INPUT #1, DashLineS 

LIHE INPOT 111, notbingS 

' ~ ~ o ~ o o o o o o o o ~ ~ o o o C o o o o o o o o o o o o o o o o o ~ o o * ~ o o o o o o o ~ ~ * o o o  

' @ ~ 0 * 0 0 0 * 0 0 0 ~ 0 ~ 0 0 0 ~ 0 0 0 ~ 0 0 0 0 0 0 0 0 . . ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

FOR Advancelfnet = 1 TO 4 

NEXT Advancelinel 

' 0  Load VehTech array 0 

LIWB IHPUT 111, BlankLineS 

AS TechCorbXec 

LIWE IWPOT 11, headings 
INPUT 11, NunTech8 
LINE INPUT I l l  heading$: LIWE IWPOT #l, beadings: LIWE INPUT ill  DashLineS 



REDIH VehTech(1 PO NuPecb) AS VehTechRec 

?OR k l  = 1 TO NuTech 
IWPUT 11, VehTech( k l ]  .TecbNane 
INPUT 11, VehTech(k1) .DeprecRate 
INPUT #1 , VehTech( k l )  . DeclinUse 
INPUT #1, VehTech( k l )  .HilesOYrOld 
INPUT 11, VehTech(k1) .Pr iceDiff  
IWPUT 11, VehTecb( k l )  .EedonlcConstl 
INPUT 111 , VehTech( k l )  .EedonicConst2 
IWPUT SI, VehTech( k l )  .HarginalUtil 

N E X T  k i  
? O R  k l  = 1 TO (21 - NuTech) . 

LINE INPUT #1, nothing$ 
NEXT k l  
LINE INPUT # l ,  DashLineS 

' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 8 ~ 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 ~ 0 0 0 ~ 0 ~  

' 0  Read r e s t  of the parare te rs  f o r  t h i s  vehicle  type * 
?OR Advanceline! = 1 TO 3 

N E X T  AdvanceLinel 

' 0 0 0 0 0 ~ 0 0 0 0 0 ~ 0 0 0 0 0 8 0 ~ 0 0 0 0 0 8 ~ 0 ~ 8 0 ~ 0 0 0 8 0 0 ~ 0 0 0 0 0 0 0 0 0 0 8 8 8  

LINE IWPUT # I ,  BlankLineS 

LINE INPUT #1, headings: LINE INPUT #1, DashLineS 
INPUT # I ,  NaiesS 
IWPUT 111, Cost lMileElast ic i ty!  
INPUT 11, NaiesS 
INPUT # I ,  I n c o i e t l a s t i c i t y !  

LINE INPUT # l ,  DashLineS: LINE INPUT # I ,  Blanktines 
LINE INPUT 11, beadings: LINE INPUT #1, DashLineS 
INPUT #1, NaiesS 
I N P U  # l ,  ParaieterAO! 
INPUT #1, Nares$ 
INPUT #1, ParareterAl!  
LINE INPUT 11, DashLineS 

' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 # ~ ~ ~ ~ 8 0 ~ 0 8 ~ 8 0 8 8 $ ~ 0 ~ ~ ~ ~ ~ ~ 0 0 0  
0 

' O O B O O O O O O O O O O ~ O O O O O ~ O B O O O O O O 8 ~ ~ ~ ~ @ O O O ~ O ~ O O O O ~ O ~ O 8 O O O O  
' 0  Load Base Year Stock 

LINE INPUT 4 2 ,  BlankLineS 
LINE INPUT 112, headings: INPUT 12, BaseYearl 
LINE INPUT 12, Blanklines: LINE IIIPUT # 2 ,  beadings: LINE IWPUT # 2 ,  BlankLineS 
LINE INPUT 12, Vintages$ 
LINE INPUT # 2 ,  DashLineS 
LINE INPUT 12, TotalStockS 
INPUT 112, tNuiTechl 

REDIH Vstock(0 TO NuAge, 1 TO NurTech) AS SINGLE 
REDIH LVstock(0 TO WulAge, 1 TO NurTech) AS SiNCLE 

IF tNuiTecht < >  N u t e c h l  TEEN 
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ErrorCodet : 1 
PRINT "Vehicle Type: "; VehicleTypes( v8)  .VehicleName 
PRINT "Incons is tan t  Number o f  Technologies f o r  Base Year Stock" 

F O R  t e c h n u t  : 1 TO MuaTecb 
KLSE 

INPUT # 2 ,  headl ines:  INPUI #2, techtype% 

FOR vintage! = Nudge TO 0 STEP -1 
INPUT # 2 ,  Vstack(vintage8, technumli 
IVstock(vfntage8, tecbnual)  = Vstock( v in tage t ,  technu!) 

N E X T  vintage! 
N E X T  t e c h n u 8  
FOR k t  = 1 TO ( 2 0  - NuaTech) 

LINE INPUT 1 2 ,  nothings 
MEXT k 0  
LINE INPUT # 2 ,  DashLineS 

E N D  IF' 

' ~ ~ O : O O t O O O O O ~ O O O O O O O O D O O O O O O O 8 O O O D O O O D O O O O O ~ O O O O b O O O O  
0 

' ~ : 0 ~ ~ : 0 B 0 0 0 0 ~ 0 : : 0 8 0 8 0 0 8 ~ 0 0 0 0 0 ~ ~ ~ ~ ~ ~ 0 0 0 0 0 ~ 0 0 0 ~ D D 0 ~ 0 0 0 ~  
' 0  Load New Regis t ra t ion  a r ray  

FOR Advanceline1 = 1 TO 11 

N E X T  Advanceline! 
LINE INPU # 2 ,  Blanklines 

INPUT # 2 ,  tNunYeart 
INPUT # 2 ,  headings 
LINE INPUT # 2 ,  Blankl ines  
LINE IWPUT # 2 ,  years$ 
LINE INPUT # 2 ,  DashLineS 

REDM NewRegistration( 1 TO NueYear8) AS SINGLE 

IP tNuaYear! <> NumYearl, T E E N  
Errorcodel = 2 
PRINT "Vehicle Type: "; VehicleIypes(v2) .VehicleNaae 
PT;:K: ":nconsistant Number of Forecast  Y e m  f o r  New R e g i s t x t i o s "  

F O R  NewRegt = 1 TO NuaYear 

N E X T  NewRegt 

E L S E  

INPUT 4 2 ,  NewRegistration(NewReg1) 

E H D  IF 

INPUT # 2 ,  tMuxTecbPuel1: INPUT # 2 ,  PuelTypesS 
L I M E  INPUT # 2 ,  PuelTppesS 
LINE IMPUT # 2 ,  C o n a s $  
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REDIH Efficiency(1 TO NuaTechPuel, (0 - Nudge) TO WuiYear) AS EfficiencyRec 

IF tNurTechFuel8 <) NurTecbPuelt THEN 
Errorcodel = 3 
PRINT "Vehicle Type: "; VehicleTypes( vi) .VebicleNaie 
PRINT 'Inconsistant Nurber of Technology Fuels for KPG" 

FOR vintage# = (0 - Nudge) TO NwPear 
ELSK 

@OR TechPuel! 1 1 TO NuaTechPuel 
INPUT # 2 ,  K P G !  

IF BPG! = 0 THEW 
KPG! = 1 

END IF 

Efficiencp(TechFuell, vintage!) .CPK = 1 / KPC! 
NEXT TecbFuell 

NEXT vintage! 
F O R  kl = 1 TO (50 - (Nuyear t NuPAge)) 

NEXT k8 
LINE INPUT 112, nothings 

EHD I F  

' ~ O O O ~ O O O O O O O O O O O ~ O o ( ( ( ( ) ( ( b ) ( ( t ( ( ( ( ( ( t : 8 O ~ ~ O O O O O O O O O  

' 0  Load Gallons per nile correction factor Array 

FOR Advanceline1 = 1 TO 1 

NEXT Advanceline! 

0 

' O : O O ~ S O O O t O 8 ~ O t O ~ ~ ~ ~ O O O O O O O O O O O O O O ~ ~ ~ ~ 8 O O O O O O O O ~ O O O  

LINE INPUT # 2 ,  Blankline$ 

INPUT # 2 ,  tNuTechFuel9: INPUT # 2 ,  PuelTypesS 
LINE INPUT # 2 ,  FuelTypesS 
LINE INPUT # 2 ,  Comas$ 

I F  tNlullechFuell < >  NwTecbPuel8 TEEN 
Errorcodel = 4 
PRINT "Vehicle Type: 
PRINT "Inconsistant Nluber of Technology Fuels for K P G  correction factor" 

FOR vintage1 = (0 - Nudge) TO NuaYear 

"; VehicleTypes( vt) .VehicleHaie 

ELSE 

FOR TecbPuell = 1 TO NurTechPuel 

NEXT Techhell 
INPUT # 2 ,  Efficiency(TechPuel%, vintaget) .GPHcorrection 

NEXT vintage1 

FOR kl = 1 TO (50 - (NwYear t NuAge)) 

NEX? kt 
LINE INPUT # 2 ,  nothing$ 

END IF 
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' 0  Load Market Share array B 
' :~t: tBOO:~BBBtS:BBI:O:~BBBOBOB:B8::OBOBB8B~:B88S8O~OB 

FOR Advanceline! = 1 TO 1 

NEXT Advanceline1 
LINE IHPDT 12, BlankLineS 

INPUT # 2 ,  tNuTecb8: INPUT 12, TecbTypesS 
LINE INPUT 12, BlankLineS 
LIHE IHPUT # 2 ,  Conass 

REDIW HarketShare(1 TO HurTech, (0 - Nudge) TO Nuyear) 

IP tHumTech! o NuTecht TEEH 
IrrorCodeZ = 5 
PRIM "Vehicle Type: "; VehicleTypes( v t )  .VebicleHaae 
PRIHT "Inconsistant lumber of Technology Types for  Market Shares' 

FOR vintage1 = (0 - NuAge) TO NurYear 

AS SINGLE 

ELSE 

FOR techtype! = 1 TO HurTech 

NEXT techtype! 
INPUT # 2 ,  HarketShare(techtgpe!, vintage8) 

H Z X T  vintaget 

EHD IP 

REDIM Fuel(1 TO HwPuel) 
REDIW FuelPrice(1 TO NuPuel, 0 TO Nuyeat) 

AS PuelRec 
AS SINGLE 

NurPlerTech = KurTech - Nuduel 
IP HurTechPuel <> NuPuel t HuPlerTecb 0 2 TEEH 

ErrorCodeI = 6 
PRINT 'Vehicle Type: '; VebicleTypes( v t )  .VehicleHare 
PRINT "Incorrect Hwrber of Fuels for Fuel Prices" 

POR k! * 1 TO NuPuel 
ELSE 

INPUT # 3 ,  Puel(k%) .BaseYearPuelUse 

IHPDT 13, Puel(k1) .PuelNare 

FOR year1 = 0 TO NuYear 

NEXT year1 
INPUT f l 3 ,  PuelPrice(kO, year%) 
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FOR k i  = 1 TO (20 - NuPuel) 
LINE INPUT #3, nothings 

NEXT k1 
LINE INPO? #3, DashLineS 

END IF 

' ~ o ~ B d : o o o ~ o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o b ~ o o o o o o o  
l o  Load Vebicle Prices 0 
'000~600000000~0000000080e0000000000000000000000000000 

FOR Advanceline1 = 1 TO 15 

NEXT Advanceline1 
LINE INPUT 13, BlankLineS 

LINE IHPUT 113, beadings 
LINE INPUT 13, BlankLineS 
LINE INPUT # 3 ,  pars$ 
LINE INPUT 13, DashLioeS 

REDIM VebiclePrice(0 TO HuYear) AS SINGLE 

POR year1 = 0 TO NuiYear 

NEXT year! 
LINE INPUT #3, DashLineS 

INPUT #3, VebfclePricelpearl) 

END SUB 

FOR it  = 1 TO NuVehO 
FOR j! = 1 TO WuPuell 

NEXT j l  
CalibPuelConst(i1, j l )  s 1 

NEXT i1 

END SOB 

DEPSNC A - Z  
' 00000000:0000000000000000$008800000000000000$00000000~~0~00000~~~000000 
l o  FUNCTION Ratio 0 
' 0  0 

Calculates the Choice Ratio f c r  the given fuel type 0 

' 0  0 

Operation: 
l o  over the other fuel type. 0 

' 0  Paraieter(s): Fuel type f! 0 
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l o  Other Fuel type - o! 0 
l o  Technology type - bl 0 
l o  Current year - t l  0 
l o  0 

~ ~ o o o o o ~ ~ ~ ~ o ~ o o o o o ~ 8 o o o o o o o o o o 8 o o o o e o o o o o ~ 8 ~ o o o o o o o o o o o o a b o ~ O O O O ~ O O O ~ O O  
FUNCTION Rat io  ( f t ,  01 ,  h l ,  t l )  

' ~ ~ O O O O O l O O O ~ O ~ O O O O ~ ) t ( l ) o ) ( ( ) ( ) ( t O ~ ~ O $ ~ O O O O O O O O O O O O b ~ ~ O O ~ O O O O O ~ O O O O O O O  
0 l o  Rule f o r  d e t e r u n i n g  which of two f u e l  choices  is the cur ren t  one: 

l o  Then EedonicConstantl represents  Chosen Fuel type and 0 
l o  EedonicConstantZ represents  Other f u e l  type 0 

l o  Then HedonicConstant2 represents  Chosen Fuel t p e  and 0 
l o  EedonicConstantl represents  Other Fuel type.  0 

' 0  t 
l o  I f  Chosen Fuel type# < Other Fuel type# in Tech. Fuel Cod. t a b l e t  

l o  0 
l o  I f  Chosen Fuel type# > Other Fuel type# i n  Tech. Fuel Cod. t a b l e t  

IF f l  < o t  TEEN 

E L S E  

E N D  IF  

Temp! = 2 8 VehTech(hl).HarginalUtil 0 (PuelPr ice( f1 ,  t!) - PuelPrice(o1,  to)) 

Rat io!  = 1 / (1  t EXP(HedonicDiff! - T e i p ! ) )  

BedonicDiff! = VehTech(hl).EedonicConst2 - VehTech(h1) .BedonicConstl 

EedonicDiff! = VehTech(h1) .EedonicConstl - VehTech(h1) .BedonicConstZ 

E N D  FUNCTION 

~ 0 0 $ $ 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 $ 0 0 0 0 8 0 0 0 0 0 0 @ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 ~ 0 0 0 0 ~ 0 0 0 ~ 0 0 0 8 0 0 0 0 0 0 0  
l o  FUNCTION R e l a t i v e f i l e s  0 
l o  t 

l o  

l o  0 

' 0  Operation: 

l o  P a r a a e t e r ( s ) :  Technolog type - h! t 
l o  Vehicle Age - a1 0 

Calcula tes  the  Ratio f o r  the B i l e s  dr iven hy a 
vehic le  of age a!, vs. a vehic le  of  age 0 .  

0 
0 

l o  t 

FUNCTION Rela t fveHi les  (til, a!) 

Relat iveHiles!  = UP(VehTecb(hI).DeclinUse 0 a % )  

~ 0 8 0 0 ~ 0 0 ~ ~ ~ 0 0 0 0 0 0 0 0 ~ 0 ~ ~ 0 $ 0 0 0 0 0 0 0 $ 0 $ 0 0 ~ 0 0 ~ ~ ~ 0 ~ ~ ~ 0 ~ 0 ~ $ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

E N D  FUNCTION 

0 0.8 00  0 $ 0  0 00  $010 00 0 O O O $ O  0 0 0 ~ 0 0 0 ~  00  8000000 00  00800 0008 0000 00  00 0 0 0 0 0 ~ ~ ~ ~ 0 0  
l o  SOB PPOCEDURE ReplaceVaatrix 0 
l o  0 

' 0  Operation: Replaces Last Year's Stock Katr ix  with Current Year's0 
I *  Stock Matrix. 0 
' 0  0 
l o  P a r a r e t e r ( s ) :  none 0 
l o  0 
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o o o o o o o o o o o o o o o o o o o o o o e o o o o o o o o o o o o o o o o o o o o o ~ o ~ o o ~ 4 ~ ~ o o o o o o o o o o o ~ o ~ ~ o o o  
SUB ReplaceViatrir 

FOR row2 = 0 TO N u g e l  

POR colt = 1 TO NluTech0 

NEXT colt 
LVstock( rowl, colt) = Vstock( rowt, colt) 

NEXT row8 

E N D  SUB 

~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 ~ 8 ~ 0 0 0 0 0 ~ 0 0  

l o  FUNCTION Scrappage 0 

l o  type h0 and age a1 in year tl. 0 

' 0  Parareter(s): Technology type - hl 0 
l o  Vehicle age - at 0 
' 0  Current year - t8 0 

l o  0 

' 0  Operation: Calculates Scrappage rate for a vehicle of technology* 

90  0 

l o  0 

PUNCTION Scrappage (h0, at, tr) 

CurrPrice! = (VehTecb(h8) .DeprecRate 

AdjustedPrice! = ParaieterAO! t ParaneterAl! 0 CurrPrice! 

0 0 0 ~ 9 ~ 8 0 0 0 0 0 0 # ~ $ 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 ~ ~ ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 6 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

at) 0 (VehiclePrice(t1) t VehTech(h8) .PriceDiff) 

Scrappage! : 1 / (1 t EXP(AdjustedPrice!)) 

END PUHCTION 

' ~ o o o o o o o ~ ~ e o ~ o o o o o o o o o o o o o o o o o o o o o o o o o o o : a o o ~ o ~ o : ~ ~ ~ ~ o o o o o a : ~ o a o o o o o o o o  
' 0  SUB PROCEDIIRK SetupPuelCalibConst 0 
l o  0 

l o  Operation: 8 

l o  for given vehicle type by using this formula: 8 

l o  0 

' 0  Estiiated Fuel Gallons 0 
l o  Calibration const.(f) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _  0 

I 0  Forecasted Fuel Gallons 0 

' 0  Pararetet(s): vehicle type - v8 0 
l o  0 
' o o o o o o o o o o o o o o o o o o o ~ o ~ o o o o o o o o o o o o o o o o o o o o : o o o o o o o o o o o ~ o ~ ~ ~ ~ : : ~ ~ o e ~ o o ~ o  
SUB SetupCalibConst (v0) 

FOR calibfuelt = 1 TO NuiFuell 

Sets Fuel Calibration Constant for all fuel types 

0 

IF (CalibPuelUse(ca1ibfuell) < >  0) AND (Puel(calibfuel4). BaseYearPuelUse o 0) TEEN 

END IF 
NEXT calibfuell 

CalibPuelConst(vt, calibfuell) = Puel(calibfuel1) .BaseYearPuelUse / CalibPuelUse(calibfuel%) 
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END SUB 

' 0 0 ~ ~ b 8 ~ 0 ~ 4 ~ 0 0 0 0 0 0 0 0 0 b ~ 0 0 0 0 0 0 0 ~ ~ ~ 0 0 8 D 0 0 ~ 8 0 ~ ~ ~ 8 0 0 ~ 0 0 ~ ~ B B ~ ~ 4 ~ 0 ~ 0 ~ 0 0 0 0 0 0 ~  

' 0  PUHCT I ON To t  a Miles 0 
' 8  0 
' a  Operation: 0 

' 0  
l o  0 

Calculates average niles driven by a vehicle of 
technology type b! and vintage yl = tl - a%. : 

' 0  Paraieter(s): Vehicle type - v! 0 
l o  Fuel type - f% 0 
' 0  Technology fuel type - g! 0 
' 0  Technology type - h4 0 
' 8  Vehicle Age - a 0  0 
10 Cur rent year - tt 0 
' 0  0 
~ : o o : o o o o o ~ o o o o o : ~ o ( ~ ) ) ( ( ) t ( ( t ( ( l t t t ( t o ~ o ~ e ~ ~ ~ e ~ ~ ~ o ~ o ~ : o o : : : : ~ ~ ~ ~ o ~ o : o  
FUNCTION iotaMiles (VI, f t ,  9 1 ,  h t ,  a!, tt) 

DollarPerHile! = PuelPrice(f%, t0) 8 Efficiency(g#, t! - a!).GPH 

AdjustDollarHile! = CalibFuelConst(v8, ft) : ( (  DollarPerWile! / Efficiency(g8, t0 - a!). PHcorrection) Cost 
M i  I eE las t i c i  t y !  ) 
Calibratj.onpactor! 2 (PuelPrice( ft, 0) 0 Efficiency(g1, 0) .GPH / Efficiency(g2, 0) .$PHcorrection) 
E l a s t i c i t y !  
YearOGNP! * Economy( 0) .GHP 

YearOIncore! = Econony( 0). Incoie 

IF LTRIWS(RTRIHS(UCASE$(VehicleTypes(v~) .VehicleHaie) ) ) = "GW6 TRUCKS" OR LTRIHS(RTRIH$( UCASES(Vehic1eTypes 

tRIH$(UCASES(VehicleTypes(v#) .VehicleHame))) : "CW8 TRUCKS" TEEH 

CostlKile 

IncomeElasticity! 

IncomeElasticity! 

(V%).VehicleName))))  = " G V M 7  TRUCKS" OR LTRIM$(R 

'Por Beavy Trucks, use GHP 

AdjustedCHP! = Iconomp(t%).GHP - IncomeElasticitp! 
TotalHiles! = (VehTech(ht).flilesOYrOld 0 AdjustDollarHile! 0 AdjustedCHP!) / (CalibrationPactor! t YearOGNP!) 

'For Light Irucks, H e d i u  trucks or Cars use Incore 
ELSE 

AdjustedIncore! 9 Econoiy( t r )  .Incoie - IncomeElasticity! 

TotalHiles! = (VehTech(b8) .HilesOYrOld t AdjustDollarHile! 0 AdjustedIncoae! ) / (CalibrationFactor! 
YearOIncome!) END I F  

iND FUNCTION 

DEPIWI A-2! 
~ o o ~ o o o o ~ ~ o o o o o o : o : : ~ : ~ o : o ~ o e ~ o o o * : * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ o ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ o ~  
l o  SUB PROCEDURE WritePUELandVHT 0 
' 0  0 

': Operation: Creates PUEL USE file and VHT for tech. fuel types file. 

l o  e 
': using the fallowing forrat. 0 0 
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'0 (year) (age) (technology fuel type) 0 
l o  1 2 3 ... NuilechPuel 0 
l o  BaseYear 0 # # # ... # 0 
l o  1 # # # . . .  # 0 

l o  . . .  
l o  . . .  
l o  . . .  
l o  NluAge # # # . . ,  # 0 
l o  0 

l o  0 

' 0  BaseYeartNuYear 0 # # # . . .  # 0 
l o  1 # # # . . .  # 0 

l o  . . .  
l o  . . .  
l o  . . .  
l o  0 

0 
0 
0 

0 
0 
0 

l o  N u d g e  ll # ll . . .  # 0 

l o  Parareter(s): Vehicle Age - a1 0 

' 0  Current year - t0 0 
l o  Vehicle type - vt 0 
l o  0 

SUB WritePUELaadLM ( a t ,  tt, VI) 
' ~ 0 0 0 0 0 ~ 0 ~ 0 0 0 ~ 0 # l ~ ~ 8 l ( ( ) o ( t t ( ( ) ( ( ( ( 0 0 0 0 0 8 0 0 0 0 8 0 8 0 0 8 0 0 0 0 8 8 0 0 8 0 0 8 0 0 0 0  

IP (a1 = 0) A N D  (tl = 0) TEEN 

WRITE #4, " a 

WRITE #4, NurYearl 
WRITE 134, NluAgeO 
WRITE # I ,  NuTechPuelt 
WRITE #4, a 

WRire # 9 ,  a a 

WRITE 19, NurYearl 
WRITE #9, WumAgel 
WRITE 119, NurTechPuelt 
W R I T B  119, " " 

WRITE #4, " P U B L  USB " 
WRITE 19, " VMT BY TBCKHOLOCY POEL TYPES " 

VRITE #4, " " 
R I T E  #4, VehicleTppes( V I )  .VehicleNaie 

VRITE #9, ' " 
WRITE 119, VehicleTppes(vl) .VehicleNaie 

WRITE 14, a a 

WRITE U4, " YKAR AGE TECENOLOGY POEL TYPES " 

WRITE #9, " a 

W R I T E  19, ' Y E A R  ACE TKCBHOLOGY F U E L  TYPES 
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PRINT #4,.STRINCS(4, "); 
PRINT # 9 ,  STRINGS((, '); 

FOR il = 1 TO NuTechPuell 
PRINT #4, USING " # # # ~ # # # # # # # # # # # # ' ;  it;  
PRINT # S ,  OSING "################ ' :  it;  

N E X T  i t  

PRINT #4, 
PRINT 19, ' 

EHD I ?  

FOR j l  = 1 TO NuTechFuel! 

I! ( a t  = 0 )  AND (j! = 1) TEEN 
PRINT # 4 ,  
PRINT #4, USING "k###ff"; BaseYear 4 t0; 

' 

PRINT # 9 ,  
PRINT # 9 ,  USING " # # # f i # # " ;  BaseYear t tl; 

PRINT #4, ' I 

PRINT #9, f 

I 

*.  
I. 

E L S E  

EH3 IF 

IF j l  * 1 TEEH 
PRINT # C ,  U:ING "##1#8#"; a t ;  
PRINT #g, USING " # # # A ' # { " ;  a!; 

EHD IF 

PRIHT #4, USING "J###U#hWn; PUELandlrlIT(jt) .Puel:  
PRINT # J ,  USING ' # # f f # # # # # / ! # n ;  PUELandMF( j8) .VMT; 

IP j #  = NurTechPueIt TBEN 
PRIM # 4 ,  
lRINT # 9 ,  " 

END IP 

NEXT j 

IF a1 * NumAgel TEEN 
PRINT 14, ' ": PRINT #(, ' ' 
PRINT #9 ,  ' ': PRINT #9, ' 

END I F  

END sua 
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l o  
l o  BaseYear 0 
' 0  1 
l o  
10 

l o  

l o  W a g e  
l o  
l o  
' 0  BaseYeartNuYear 0 
l o  1 
' 0  
l o  
l o  
10 NuAge 
10 

' 0  Parareter(s): Current year 
l o  Vehicle type 
l o  

- t0 
. v8 

2 3 ... NuiTech 0 

# # ... # 0 
f f  # *.. # 0 

0 
0 
0 

# # ... # 0 

# u ... # 0 
# # ... # 0 

0 
0 

0 
0 
0 w u ... ff 0 
0 
0 
0 
0 

IF tl * 0 TEEN 
WRITE #lo, 
WRITB !lO, HurYearl 
WRITB /lo, 0 
WRITE #lo, HurTech4 
WRITE #lo, " 

YRITB #lo, " 
WRITE #lo, " " 
WRITE Iflo, VehicleTypes(v1) .VebicleHaie 
WRiTE #lo, 
WRITE #lo, ' Y E A R  AGE TECHNOLOGY TYPES " 

NEW REGISTRATIONS " 

FOR il = 1 TO HuiTech 

NEXT i t  
PRINT #IO, " ' 

PRINT #lo, USING '######i##ffi#!": il; 

END IF 

FOR colt = 1 TO HuTecht 
IF colt = 1 TEEN 

PRINT #lo, " 
PRINT #lo, USING 'I#####"; BaseYear t t%; 
PRIHT #lo, USING '####I#"; 0; 

1. PRIHT #lo, " , 

I 

ELSE 

EHD IF 

PRINT #lo, USING "#####/##in; TechNewReg(col1); 
NEXT colt 
PRINT 410, 
PRINT Iflo, ' I: P R I M  #la, " " 



A2-23 

END SUB 

I o o o o o o o o o o o o o o o o o o ~ o o o o o o o o o o o o o o o o o o o * o o o o o o o o o o o o o o ~ $ ~ ~ o o o : o ~ ~ o o o o o o o  
10 SUB PROCEDURE W r r t e W  0 
' 0  0 

' 0  Operaticn: Creates WT for technology types file using the 
l o  following forrat. 0 
l o  0 
l o  (year) (age) (technology tppe) 0 
10 1 2 3 ... NuTech : 
' 0  BaseYear 0 # # # ... # 0 
' 0  1 # t x ... # 0 
' 0  . . .  0 
10 . . .  : 
40 . . .  : 
10 N W g e  # # # ... 1 0 
I#  0 
10 0 
l o  BaseYeartNurYear 0 # # # ... 4 0 
10 1 # # # ... 11 0 
l o  . . .  0 
10 . . .  0 
I# 0 

' 0  0 

0 

1: N&e i # # ... If 0 

l o  Parareter(s): Vehicle Age - at 0 
l o  Current year - tt 0 
l o  Vehicle type - v t  0 

' 0  0 
' o ~ ~ o o ~ o o o ~ o o o o o ~ o o o o o o o o o o o o : o o ~ o o o o o o o o o o o o o : o o ~ o o ~ o o ~ ~ o ~ o o o ~ : o ~ ? ~  t o 4 0  
SUB W r i t e W  (at, tl, v t )  

IF (at = 0) AND (t t  = 0) TEEN 
WRITE 115, 
WRITB 115, NurYeart 
WRITE 15, NluAget 
RI?K 115, Nur:ccbJ 
WRITE 115, 

R I T E  15, VHT I 

WRITE 15, 
WRITE 15, VehicleTppes(vt) .VehiclePame 

WRITE # S I  ' 
WRITB # S I  YEAR AGE TECENOLOCY TYPES 

PRINT 15, STRINC$(J, I); 

FOR it = 1 TO NurTechl 

NEXT it 
PRINT 15, USING '#U#######UU#####~'; it; 

PRINT 15, 



E N D  IF 

F O R  j8 = 1 TO NuiTech! 

IF ( a l  = 0 )  A N D  ( f t  = 1 )  T E E N  
PRINT #5, " 
PRINT #5, USING " # # # # # # " ;  Baseyear t t0; 

* .  PRINT #5,  ' , 

I 

ELSK 

E N D  IF 

If' j l  = 1 TEEN 

E N D  IF 
PRINT #5, OSIWG " # # # # # # " ;  a t ;  

PRINT 4 5 ,  USING ' # # # # # # # # # # # " ;  F o r e W ( j 8 ) ;  

IF j t  = NuTechl TEEN 
PRINT # 5 ,  " " 

E N D  IF 
NEXT j 

IF a# = Nudge! T E E N  

E N D  IF 
PRINT # 5 ,  ' ": PRINT # 5 ,  " " 

E N D  SUB 

' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ ~ 0 8 8 0 0 0 0 0 ~ 0 0 8 0 0 ~ ~ ~ ~ ~ 0 ~ ~ 8 ~ ~ ~ ~ ~ ~ 0 0 0 0 0 8 0 0 0 0 ~ $ ~ ~  
' 0  SOB P R O C E D U R E  WriteVstock 0 
' 0  0 
l o  Operation: Creates  Stock f i l e  using the following f o r i a t .  0 
' 0  0 
' 0  ( y e a r )  (age)  (technology types)  0 
l o  1 2 3 ... Nuilech 0 
' 0  Baseyear 0 # // # ... # 0 

# 0 ' 0  1 # # # . . .  
' 0  0 
' 0  0 
' 0  0 

' 0  0 
' 0  0 

' 0  Nudge # # # . . .  # 0 

' 0  BaseYeartNuiYear 0 # # # . . .  1 0 
# 0 ' 0  1 # # # ... 

' 0  0 
' 0  0 
l o  0 

' 0  0 
l o  NluAge # # # ... # 0 

' 0  P a r a i e t e r ( s ) :  Current year - t% 0 

' 0  Vehicle type - v! 0 

' 0  0 

SOB WriteVstock (tt, VI) 
' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 $ ~ 0 0 0 0 0 0 0 0 0 8 8 0 0 0 0 8 0 : 0 0 0 8 0 8 : 0 0 0 0 : 0 0 0 ~ ~ : 8 0 0 0 0 0 0 0 0 0 0 8 8 $ ~  



IF t! = 0 TEEN 

WRITE #a, 
WRITE #a, Nuryeart 
WRITE #a, Wwllgel 
YRITI i l6, NurTecht 
WRITE 46, ' " 

WRITE 16, @ AUTOHOBILE STOCK " 
YRITB #6 ,  ' ' 
WRITE U 6 ,  VehicleTypes(v1) .VehicleNare 
URITB #a, ' 
WRITE #a, 'YEAR AGE TECHNOLOGY TYPES 

PRINT U 6 ,  STRINGS(?, ' ); 
FOR ft - 1 TO NurTecb 

PRINT 16, USING "#######I"; it; 
NEXT fl 
PRIRT #a, ' 

BND IF 

POR row! = 0 TO NuAge! 
IP row! = 0 THEX 

PRINT #6, " n 

PRINT #a, USING " 4 # # # # # " ;  BaseYear + t t ;  

PRINT U 6 ,  " 1 .  

ELSE 

EWD IF 
, 

FOR co l t  = 1 TO WurTech! 
IF co l t  * 1 TEEN 

END IP 
PRINT #6 ,  USING "######" ;  row!; 

PRIRT 16, USING "##i######"; Vstock( row!, c o l t ) ;  
REXT COII 
PRINT i 6 ,  " 

NEXT rout 
PRINT #a, ' I: PRINT 16, " 

END SOB 
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Other 
E N D  T Y P E  

TYPE StockRec 
NewReg 
Stock 

EWD TYPK 

TYPE PuelRec 
PuelNaie 
rue1 

E W D  TYPE 

AS INTEGER 

AS SINGLE 
AS SINGLE 

AS STRING 0 15 
AS SINGLE 

TYPE VehDiaRec 
VehicleNaie AS STRING 0 20 
Nu~4ge AS INTEGER 
NuTech AS INTEGER 
NuiTechPuel AS INTEGER 
NuPuel  AS INTEGER 

E N D  T Y P E  

DEPINT A - Z  
CONST True = -1, False  = 0 

'Defaul t  var iab le  type i s  integer  

I 00:800000000000000.0000000000000000~000000000.~:  
' 0 8  ARMY DIHEHSIONS SECTION 0 0  

DIK SEARED NuVehTypes% 
DIK SHARED NumYearB 
DIH SEARED Nudge! 
DIH SHARED NuiTecb! 
DIK SEARED NuTechPuel l  
DIM SEARED NurPuelI 
DIK SEARED TotNurPuelI 
DIK SHARED VehicleNaaeS 
DIH SEARED Baseyear! ' Base Year 

' 0 ~ 0 ~ 0 0 0 0 0 ~ ~ 0 0 0 0 0 8 0 8 ~ 0 0 0 ~ 0 0 0 0 0 0 ~ ~ ~ 0 ~ 0 ~ 0 0 0 0 0 0 0 $ 0 0 0  

' % d e r  of vehic le  types 
' Nurber of Years 
' Nurber of v in tages  
' N u d e r  of Tecbnology types 
' N u b e r  of Technology Puel types 
' Nurber of Fuel types 
' Nurber of Fuel types 
' Vehicle Name 

HuiYearl = 1 
NuiTechl = 1 
NuiPuelO = 1 
TotNuaPuel2 = 1 
NuiTechPuel! .I 1 

'Contains Technical f u e l  name, Technology type,  Chosen f u e l  type and o ther  f u e l  type.  
DIM SHARED TechCorb(1 TO 10, 1 TO 2 0 )  AS TechCoPbRec 

'Contains Vehicle types  and assoc ia ted  s e l e c t i o n  f l a g .  
DIK SEARED VehicleTypes(1 TO 10) AS VehRec 

'Contains Blend Composition for  each gener ic  f u e l .  
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DIH SEARED BlendConp(1 TO 2 0 ,  1 TO 2 0 )  

'Contaias Energy Contents for each generic fuel.  
DIH SHRED KnergyCont(1 T O  2 0 )  

'Contains Veh. Hale, Nluber of vintages, techs, tech.fuels and generic fuels for each vehicle type. 
DIM SBElRKD PrhDic(1 ?O 10) 

AS SINGLE 

Ei SINGLK 

AS VehDilRec 

'Keeps Stock for Primary Report. 
DIH SEARED P:iRaryStack(l TO 10, 0 TO NluYear, 1 TO 20)  

'Keeps Vehicle Hiles Travelled for Primary Report. 
DIH SEARED PrharyVHT(1 T O  10, 0 TO Hurlear, 1 T O  2 0 )  

'Keeps Techalcal Fuel Use for Prirary Report. 
DIK SEARED PrharyFuelUse(1 TO 10, 0 T O  WuYear, 1 TO 2 0 )  

AS StockRec 

AS SINGLB 

AS SIHGLK 

'Keeps Generic Fuel Use for Pr i ia ry  Report. 
DIH SEARED GenerfcFuelUse(1 TO 2 0 )  

'Keeps Total Generic Fuel Use for a l l  the Generic Fuel types for given year and vehicle type. 
DIH SEARED TotalGenFuelUse( 1 T O  TotNuaFuel) 

AS FuelRec 

AS FuelRec 

'Keeps Total Stock and New Reg. fo r  a l l  the Technology tppes for given pear and vehicle type. 
DIH SBARED TotStocks AS StockRec 

'LeeTs To ta l  VnT/Technical Fuel/Kfficiencp for all the Technolag fuel types for given gear a n d  vehicle type. 
DIH SEARED TotvVHT AS SIHGLK 
DIH SEARED Totvfuel AS SINGLE 
DIH SEARED TotvBff AS SINGLB 
DIH SEARED ?otvEnergy AS SINGLE 

'Keeps Total Generic Fuel Use for a l l  the Generic Fuel types for  given gear 2nd vehicle type. 
DIH SAARED Totcenfuel AS SINGLE 

'Keeps To ta l  New Registrations for a l l  the vehicle types for given year 
DIH SEARED TotHewReg AS DOUBLE 

'Keeps Total Stock for  all tbe vehicle types for given year .  
DIH SEARED TotStock AS DOUBLE 

'Keeps Total Vehicle Hiles Travelled for  a l l  the vehicle types for given pear 
DIH SEARED TotVH? AS DOUBtK 

'Keeps Total Knerg Used for all the vehicle types for  given year. 
DIH SEARED TotEnergy AS DOUBLE 

'Keeps Total Generic Fuel Use for a l l  the vehicle types for given year. 
DIH SEARED TotVehGenPuelUse AS DOUBLE 
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DIH SEARED SecondaryOutput(1 TO WuTech, 0 TO NuYear) AS SINGLE 

DIM SEARED SecondaryTotals(1 TO 10, 0 TO NuiYear) As SINGLE 

Start: OPEN 'C:\FUEL\ROPTN.PRN" FOR INPUT AS #5 'Report Type(s). 
OPEN 'C:\PUEI\MSTER.PRN" FOR INPUT AS #14 

INPUT #5, Option$ 
Options = LTRInS(RTRIKS(UCASE$(OptionS))) 

Errorcodel = 0 

'Waster Pile. 

CALL ReadHaster 

SELECT CASE Option$ 
CASE "BOTE" 

CALL Priiary( ErrorCodet) 

IF Errorcode! = 0 THEN 

ELSE 

END IF 

COLOR 7 ,  0: PRINT "Priiary Report Generated '; : COLOR 2 ,  0: PRINT "SUCCESSFULLY!!!" 

COLOR 7, 0: PRINT 'Primary Report Generated '; : COLOR 1, 0: PRINT "Unsuccessfully!!!' 

CALL Secondary( Errorcode!) 

IF Errorcodel = 0 THEN 

ELSE 
COLOR 7 ,  0: PRINT "Secondary Report Generated "; : COLOR 2 ,  0: PRINT "SUCCESSFULLY!! 

COLOR 7. 0: PRINT "Secondary Report Generated "; : COLOR 4, 0: PRINT "Unsuccessfully . .  
END IF 

CASE 'PRIHARY" 

CALL Priiary( Errorcodel) 

IF Errorcodel = 0 THEN 

ELSE 
COLOR 7 ,  0: PRINT "Priiary Report Generated " 

I 

!!" 

: COLOR 2 ,  0: PRINT "SUCCESSFULLY!!!' 

COLOR 1, 0: PRINT 'Priiarp Reports Generated '; : COLOR I ,  0: PRINT 'Unsuccessfully!!!" 
END IF 

CASE "SECONDARYa 

CALL Secondary ( Error Code ! ) 



IP ErrorCodelt = 0 TEEH 

ELSE 

E N D  IP 

COLOR 1, 0 :  PRINT "Secondary Reports Generated "; : C O L O R  2 ,  0 :  PRINT "SUCCESSFULLY!!!" 

COLOR 1, 0 :  PRINT "Secondary Reports Generated "; : C O L O R  4 ,  0 :  PRINT 'Unsuccessfully!!!" 

CASE "EXIT" 
COT0 DONK 

CASE ELSE 

PRINT "Valid Se lec t ions  are:  ' P r i i a r y ' ,  'Secondary',  'Both' o r  ' e x i t ' "  

E N D  SELEC? 

BEEP 

POR I 1  = 1 TO 1 
FOR 11 = 1 TO 3000 
' WAIT L O O P  
NEXT j t  

HUT I1 

DONE:  CLOSE #5 
E N D  

PUNCTIOH Pnunber ( c o l t )  

Pnunrber = 8 

I P  c o l t  > 7 TEEH 
Pnuiber = 11 

E N D  IP 

I P  c o l t  > 15 TAEN 

END IP 
Pnurber = 12 

IP col i  > 2 3  TEEN 

E H D  IP 
Pnuiber 13 

E N D  PUNCTION 

DEPSHG A - Z  
SUB P r i i a r y  (ErrorCodel)  
O O O O O O O O O O O O O O O O C 8 O O O O O ~ O O O O O O O O O O O O O O O O O O O C ~ b ~ $ O O O O O ~ ~ ~ ~ ~ $ ~ ~ O 8 O O O ~ O O O  

' 0  SUB P R O C E D U R E  08 Primary 88 0 
l o  0 

' 0  Operation: This Subroutine reads tbe fo l lov ing  f i l e s  i n  sepera te  0 
l o  a r r a y s  and c a l l  subprocedure P r i n t P r i r a r p  t o  pr in t  the  0 

' 0  0 
l o  p r h a r y  r e p o r t .  0 

' 0  Input: Reads the following P i l e s .  0 
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I: NEXREG.PRR - Contains New Registrations. 
I: PUEL.PRN - Contains Puel use. 
': WTPUEL.PRN - Contains Vehicle Xiles Travelled for Tech. Fuels. 
': STOCK.PRN - Contains Vehicle Stock. 
I: 

I: Output: Creates file PRIMARP.PRN. 
1: 

I: Parareter(s): Error Code - KrrorCodet 
I: 

I: Subroutine(s) 
': Called: ReadColbTable 
1 :  ReadEeadings 
1 :  Readna trix 
': PrintPriiary 
1: 

I: Routine(s) 
': Called by: Reports.bas 
I: 

:::o:o:::::::tt:t:~:::::::::::::::::::::::::::::::::::::::::::::*::::::: 

1:: OPEN FILES SECTION :: 
'::::::::::*::::*:::*::::::::::::::::::::::::::::::::::::::::::*:::::::::: 

OPEN "C:\PUEL\NKURBG.PRH' FOR INPUT AS If1 'New Registrations. 
OPBN "C:\PUIl\STOCK.PRN' FOR INPUT AS 112 'Vehicle Stock. 
OPER "C:\FUEI\WTFUEL.PRX' FOR INPUT A!i 13 'Vehicle W l e s  Trrfelled for t e c h l o g  fuel types. 
OPEN "C:\PUEL\FUEL.PRN' FOR INPUT AS #4 'Fuel Use. 
OPEN "C:\FUEL\PRIWY.PRH" FOR OUTPUT AS 17 'Prirary Repo:t. 
OPEN "C:\POEG\GROSS.PRH" FOR OUTPUT AS #15 'Gross Report. 

PRINT # I ,  STRINCS(1, " " )  
PRINT #7, STRIHGS(11, " "), "PRIHARY OUTPUT REP1RT" 
PRINT #7, STRINGS(I4, " "1, STRINGS(21, "-"I 

ProcVeEWu! 0 
VehNunl = 0 
DO WHILE HOT (EOf'(1) OR EOF'(2) OR gOF(3) OR 1OP(I)) 

VehNurl = Veblual + 1 
IF LTRIXS(RTRIH$(UCAsE$(VehicleTppes(VeM~~) .SelectfonPlag)) 1 = 'W" THEW 

GOT0 NextVeh 
ELSE 

ProcVehlurl = ProcVehHurt t 1 
EHD IF 
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I n p f i l e l  = 1 
CALL Readleaclings( I n p f i l e l ,  VehNunl) 

Pr i rDfr(VehNul)  .VehicleNaae 8 VehicleNareS 
IF ProcVehHurl = 1 TREN 

END IF 
REDIH Pr i ra ryStock(1  XO 10, 0 TO WuPYearl, 1 TO 2 0 )  AS StockRec 

CALL ReadHatrlr( I n p f i l e t ,  VehNul)  

' : u ~ ~ ~ u ~ ~ : o : o ~ : ~ u u ~ e ~ : ~ ~ ~ ~ : : : ~ :  
I:: VKT t: 
':::(6908::0~1::::8:::::u8901::: 
I n p f i l e t  = 3 
CALL ReadEeadings( I n p f i l e l ,  VehWlul) 

IF ProcVeMua% = 1 THKW 

K W D  IF 
CALL ReadHatrh(  I n p f i l e l ,  VehNuP) 

REDIH P r i r a r y W ( 1  TO 10, 0 TO NurHearl, 1 TO 2 0 )  AS SINGLE 

IF ProcVehNuaB, 1 TEEN 

END IF 
CALL ReadHatrlr( I n p f i l e l ,  VebNul)  

REDIH Pri iaryPuelUse(1 '10 10, 0 TO NuYearl, 1 70 20) I S  SINGLE 

WextVeh : 
LOOP 
CALL Pr in tPr i ra rp(VebNwl ,  ErrorCodel) 

CLOSK 11 
CLOSK # 2  
CLOSE 8 3  
CLOSE #4 
CLOSE # I  

END SUB 
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SUB PROCEDURE P r i n t P r i i a r y  0 

' 0  * 
' a  Operation: Prints Hew Regis t ra t ions ,  Stock,  H I  Fuel Use ( f o r  tech.  0 

' 8  f u e l  types and Generic f u e l  types)  and Eff ic iency f o r  each 0 
' b  pea1 and vehic le  type. I t  a l s o  p r i n t s  out a s u u a r y  ( t o t a l  0 
' 8  f o r  a l l  vehic le  types)  f o r  each pear .  * 
' #  Parameter(s) :  Nulber of vehic le  types - NuVebb b 
l o  Error Code f o r  input  - Errorcode% $ 

l o  Subrout ine(s )  0 

' a  Called: Pr in tPr i lS tock  0 
' b  PfhtPKibMTEff  * 
' 0  ReadBlendCoip 0 
' 0  pSetGenericfuels * 
l o  Pr i rFuel  1 
' 0  0 

I: Routine(s)  0 

' 0  Called by: P r i i a r y  0 

0 

0 

' 0  0 

SUB P r i n t P r i i a r y  (NurVebO, ErrorCodeI) 

' O L ~ O L * O * *  Print o u t  headings f o r  the  GROSS Report 0 8 8 8 0 1 * 0 1 $ 8 0 0  

PRINT 115, STRING$((5, " " ) ,  "CROSS FORECAST" 

PRIWT #15, STRINGS(1, " " )  
PRINT #15, STRIWGS( 4 5 ,  ' * ) ,  '--------------" 

PRINT 815, STRINCb(S, * * ) ;  
PRINT 115, 'YyeAR'; STRINCS(9, " " ) ;  
PRINT #15, "ENERGY USE", STRIHGS(1, " " ) ;  
PRINT #15, 'ma, STRIHCS(5, " '1; 
PRINT 115, "HUH. VEEICLES", STRINGS(6, " "1; 
PRINT #15, "FUEL USE" 
PRIHT 415, STRINGS(130, ' - " )  

FOR Fear1 = 0 T O  Nud'ear 
YotNewReg = 0 
TotStock = 0 
TotW = 0 
totenergy = 0 

PRINT 17, STRINGS(Z3, * * ) ,  BaseYear t Fear! 
PRINT # 7 ,  STRINCS(26, * * ) ,  STRINGS(6, "-"I 
PRINT #7,  " ' 

ProcVehNub! = 0 
FOR v t  = 1 TO NuuVebl 

I F  LTRIKS(RTRIHS(OCASES(VehicleTypes( v!) .Se lec t iooPlag) ) )  = "N" T H E N  

ELSE 
GOT0 SkipVeh 

ProcVehNurt 1 ProcVehNubl t 1 
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END KP 

PRIMP 17, " ' 
PRINT #7, STRINC$(2ft, " " ) ,  PriaDli(v%).WehicleNaie: PRINT #7, " ' 

PRIM #7 ,  SlRING$(26, ' "), 'STOCK" 
PRIIT 117, STRINCS(26, ' ')  

PRINT 117, SfRINCS(71, '- " )  

'-----' 
OLOGY TYPEi", 'NU REGISYRAIIONS", ' TOTAL STOCK" 

Inpfilel a 3 

CALL PrintPrlrhtIff (Inpfild, Yeart, VI) 

OLOCI P O E L  TYPES ', ' vnn a 

P R I M  117, STRINCS(12, '- " )  

CALL ReadBlendCorp(v1, ErrarCodet ) 
IF KrrorCodet > 0 TEEN 

END IF 
GOTO GnouiP 

CALL pSe",nericBuels(Year~, VI, ProcVebNumlt) 
CALL PrintPrirPuel(Year1, v ? )  

Inpfile: 8 5 
P R I M  117, 'TECB)(OL(PGY FUEL TYPES 
PRINT 17, STRINGS(4O, '- ') 

', "IPPICIENCY" 

CALL PrintPriiV#!tPlff( Inpfilel, Yearl, vl) 
SkipVeb: 
NEXT v l  

PRINT 1115, STRINGS(4, ' '1); 
PRINT 1115, BaseYearl t Yearl; 
PRINT 1115, USING 'l##f###ffff##RI###~###'; TotEnergy; 
PRINT 1115, USING ' O l # # # # # # # # # # # # # # # # # # " ;  TotYWF; 
PRINT 1115, STRIXGS(6, ' '); 
PRINT P15, USING ' ~ ~ # # # # # l # ~ # ~ I # " ;  PotStock; 

P R I M  #I, 'TOTALS" 
PRINT #7, STRINGS(6, '-') 
PRINT 117, * ' 
PRINT 17, " NEWn 
PRINT # 7 ,  'REGISTRATIONS', ' STOCK", ' V H Y " ,  ' FUEL USEn 
PRIWT X7,  STRIXGS(80, '-') 

PRINT X I ,  USING "########'; TotNewReg; 

PFEL" 
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PRINT # 7 ,  USING ' # # # # # # # # # # # # # n ;  TotStock; 
PRINT #7 ,  USING ' #################" ;  T o t W ;  

' P r i n t  Generic Fuel. Use for all the vehicles .  
TatVehCenPuelUse = 0 
FQR kt * 1 TO TotNunFcel 

IF k l  > 1 TEEN 
PRINT 17, STRINGS(38, " " ) ;  
PRINT 115, STRINGS(10, " '1); 

END IF 

PRINT #7 ,  STRINGS(?, " '); 
PRINT 115, STRINGS(10, " " ) ;  

PRINT #7, TotalGenFuelUse( kl) .FuelNaie; 
PRINT #l5 ,  TotalGenPuelUse(kl) .FuelNaie; 

PRINT 17, USIHG '###U#U#U######' ;  TotalCenPuelUse( k l )  .Fuel 
PRINT #lS, USING "##1##########8"; TotalCenfuel3se(kl) .Fuel 

TotVehGeoPuelUse = XotVehGeaFuelUse t TotzlCeaFuellrse( k t )  a Fuel 
NEXT kl 

PRINT # 7 ,  STRINGS(45, ' "1; 
PRINT # 7 ,  STRINGS(34, "s") 

PRINT #l5, STRINGS(B0, ' '); 
PRINT #IS, STRINGS(30, ' = " I  

PRItii 17, STRING;(45, " " ) ;  
PRINT #7 ,  'TOTAL: 
PRINT g7, USING ~ # # # # # # ~ # # # ~ # # # ' ;  TotVehGmPcelUse 

1 .  

PRINT f l 5 ,  STRINGS(80, * " ) ;  
PRINT 115, "TOTAL: 
PRINT #15, USING ~ # # # # # # # # # # ~ U # # ~ ;  TotVehGenPwlUse 

PRINT 117, ' ': PRINT # 7 ,  " ": PRINT 117, " " 

PRINT 1115, " " 

8 .  

NEXT Iearrt 

PRIHT #I, STRIHG$(45, " ")), ' B N D  OF REPORT' 
PRINT 17, STRINCS(130, " = " )  
PRINT #lS, STRIHGS(45, " ')), 'END O F  R E P O R T n  
P2IHT Xl5, STRINGS(130, " = " I  

GETOUT: 
EN2 SUB 



l o  Operation: Prints the fuel use for given year and vehicle tppe. 

' 0  Paraneter(s): Given Year - Yeart I 
' 0  Vehicle Type - v! : 

0 
l o  0 

' 0  8 

I o : o o o : o O : o o ~ ~ : ~ o ~ : ~ o o o o o o o o O ~ : o o ~ o o : o : ~ ~ o : o o : o o o ~ ~ ~ ~ : ~ ~ o 8 ~ : o o ~ ~ o ~ o : ~ o ~ : ~ ~ ~ ~  
SUB PrintPrirPuel (Yeart, VI) 
DEFINT A-Z 

Totvfuel = 0 
:otGenfuel = 0 
TotvEnergy = 0 

FOR row1 1 TO PriiDii(v1).NlllTechPuell 

PRINT I 7 ,  TechColb(v1, rowl) .Tecb?3elWare; 
IF row1 < a  PrhDfi(v1) .NuPuell TEEW 

PRIWT # 7 ,  USING "I################"; Friia:yFiiel7se(vZ, Yeart, row) 
PRIWT # I ,  " "; 
PRIWT 17, CenericfuelUse( row) .PuelNase; 
PRINT 117, USING "#####f############"; GenericPue!Use(. ow) .Tu-?l 
TotGenfuel = TotCenfuel t GenericFuelUse(rw) .Fuel 
Totrlnergy = TotvEnergy t GenerfcPuelUse(row) .Fuel : tcer;yCcat(row 

PRINT # 7 ,  USING " # # # ~ # # # # # # ~ ~ ~ # # # ~ ' ~  PriiaryFuelUsc(v1, ??it, ra) 
ELSE 

END IF 

Totvfuel = Totvfuel t PriiaryFuelUse(v4, Year!, r w )  
HEXT row1 

Totlnergy = TotEnergy t TotvE3e:gy 

I::: PRINT O U T  TOTALS FOR ALL TECEWOLOCY FUEL 6 CEGCRIC 'Oil TIXS 0:. 

PRlHl # 7 ,  ' ': PRINT # 7 ,  " ": PRINT # 7 ,  " ": PRIWT 87,  ' " 

END SUE 

' 0 : ~ ~ 0 0 ~ ~ 0 ~ ~ 0 0 0 0 0 0 ~ 0 0 0 0 ~ 0 8 8 0 0 ~ 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 ~ 0 ~ 0 0 0 0 0 ~ ~ ~ ~ ~ ~ 0 0 0 ~ ~ ~ 0 ~ ~ 0 0  
': SOB PROCIDORE PrintPriiStock t 
l o  : 
' 0  Operation: Prints the New Registations and Vehicle Stock for given year0 
' 0  and vehicle type. 0 
l o  t 
' 0  Paraieter(s): Given Year - Yeart 0 
l o  Vehicle Type - v1 0 
l o  : 
' : ~ ~ : O O ~ ~ O t O ~ ~ O ~ ~ O O O O O O O O O O ~ O O O O O O O O O O : O : O O O O ~ O O O O O O O O O O O O O O O O O O 8 O O O O O O O ~ O O  
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SUB PrintPridtock (Yeart, vt] 

DIW Descrp kS STRING 8 17 

TatStocks.NewReg 1 0 
TotStocks.Stock * 0 

FOR row! 1 TO PrirDir(vl).WuTech 
IF TechColb(vl, rowl) .Chosen TechColb(v1, row!) .Cthe: :BEN 

ELSE 
Descrp = TechCorb(r1, rowl) .TechFuelNane 

rowindex = row 
DO XBILK row <> TechCorb(rl, xowindex).tech 

LOOP 
Descrp = HIDS(TechColb(v1, rowindex) .TechPr:!ke, 1, 13) 

row!xiex = rowindex t 1 

BWD IP 

P R I M  #7, Descrp; 
PRINT # 7 ,  USING '#####f##t#ttt####%"; PriraryStocL(vt, Year!, row) .NewReg; 
PRINT #7, ' 
PRINT 87, CSING w#UllU#~Uff81f##AiWlk"; PriBaryStock(vl, Teart, row) .Stock 

9 .  

7otStocks.NewReg = TotStocks.NewReg t Prira:yStock(vt, Yei:!, rovl) .YewZeg 
To:Stocks.Stock = TotS!xks.Stock + PriraryS:?ck(?F, Yeart, ;owl) .Stock 

WEIT 10x1 

' 0 0 0  XINT CUT TOTALS FOR ALL TPIHNOL3GY TIPES 0:k:wa 

PRIH7 #7, " ": PRINT I?, ' ': PRINT 17, " ": PRINT i?, ' " 

I:#:: FPDATE TOTALS FOR ALL VEHICLE TYPES 8 0 w t ~  

TotNexReg = TotNewReg t 7otStocks.WewReg 
TotStock = TctStock t TotStocks.Stock 

E N D  sua 

' : L : : O l 8 ~ : : ~ : : ~ t : : : : ~ ~ ~ : ~ : : ~ : : : : : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ O ~ ~ ~ k ~ $ ~ ~ : ~ ~ ~ ~  O:::::O:# 

' I  SUB PROCEDURI PrfrrtPriilrllTEff * 
' : : 
' 8  Cperation: Prints either Vehicle Riles travelled or Efficiency t 
1: depending upon the PileNurl, for given year an3 vehicle tlpe: 
I: : 
': Paraieter(s): Input File Number C 
' 8  

' I  Given Year - Yearl e 
(3 for \RR and 5 for Efficiency) - FileNud 8 
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IP PileNunl = 3 TBEH 
Totvvnl = 0 

END I P  

FOR rowl = 1 TO PriiDii(vl).NunlechPue.ll 
PRINT 111, TechConb(v1, rowl) .TechPuelNaie; 
IF PileNud * 3 TEEN 

PRINT # 7 ,  USING ' #################" ;  PriiaryW(v8, Yeart, row) 
T o t v W  = TotvVHT t PrinaryMT(v1; Yeart, row) 

IP PriaaryPuelUse(v1, Pearl, row) <>  0 TEEN 

ELSE 

END IP 

ELSK 

PriiaryEfficiencyh = PriiaryMT(vO, Heart, row) / PriaaryPuelVse(vl, Yearl, row) 

PriiaryEfficiencyh = 0 

PRINT # 7 ,  USING "###########I?##" ;  PriiaryEfficieneph 
END IP 

NEXT row1 

' o o o  PRINT OUT TOTALS FOR ALL TECBNOLOGY PUEL TYPES d UPDATE TOTALS FOR E L L  VEH. TYPES oo:ooooo 

IP PileNurO = 3 THEN 

PRIHT # 7 ,  "TOTAL: 
PRINT # 7 ,  VSING . . . . . . . . . . . . . . . . . . . . . . . . .  TotvQT 

PRINT # 7 ,  STRINGS(t2, ' = " )  
a .  

T o t W  = T o t W  t TotvVnl 

PRINT # 7 ,  STRINGS(l0, " = ' )  
PRINT # 7 ,  'AVERAGE (BTUs/HILE): "; 
TotvEff = Totvhergy / TotvVR / 1000  
PRINT # 7 ,  USING ' ############# .##"  TotvEff 
PRINT # 7 ,  " ( I n  thousands)" 

ELSE 

END IP 

END SUB 

' o o o o * ~ : ~ $ o o o o o o o o ~ * o o o o o o o o o o o ~ o * o o o ~ ~ s o : o o o o o o o ~ o o e o o o o o o o o o o o o o o o o o o o o o o o  

' 0  0 

' 0  Operation: It sets up generic fuel types f r o i  technology fuel types foro 
l o  given vehicle type and coiputes the fuel use for generic 
l o  fuels. It also adjusts the quantity of generic fuel use by 0 

l o  updates generic fuel type and fuel use for all vehicles. 0 
l o  0 

' 0  SUB PROCEDURE pSetCenericPuels 0 

' 0  taking the fuel coaposition into account. Finally it 0 

' 0  Paraieter(s): Given Year - Yeart 0 
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': Vehicle b p e  - v t  : 
I: Processed Vehicle n u b e r  - pv8 : 
1: : 
'::::(:::::::::::::~:::::::::::::::::::::::::::*:::::::::::::::::::::::::::: 
SOB pSetGenerfcFuels (Year!, vt, PPI) 

CONST True = -1, False = 0 

':::*::@ INITIALIXB GENERIC PUEL ARRAY FOR CURRENT VEGICLK TYPE :::::::8: 

FOR kt = 1 TO 20  
CenericFuelUse(kt) JuelWare = STRIWGS(Z0, " " )  
CenericFuelUse(kl) .Fuel = 0 

NEXT kt 

':::o SET UP FUEL TMLE FOR CURRENT VEHICLE TYPE :::::e 

gft * 1 
FOR kl = 1 TO PriaDir(vl).NwTecbFuel 

IF TechColb(v1, kt).Chosen . TechCorb(v1, kl) .Other THEN 
GenericFuelUse(gfl) .FuelWare = :echCorb( VI, kt ) . TechPuelNare 
gf9 = gfl t 1 

8ND IF 
NEXT kl 

'::::: CONVERT FUEL US! PROW :KCHNOLOJY FUEL TYPES TO REAL PUiL TYPES f : : : ~  

FOR tfl = 1 TO PrhDh(vl).NwTechFuel 
GenericFuelUse(TechCorb(vt, tft) ,Chosen) .Fuel = PriraryFuelGse(vO, Teart, t f%)  t GeaericFcelUse(Tecb. 
Comb (v%, t f % )  .Chosen)Fuel 

1 NEXT tft 

':::o: ADJJST THE QUANTITY OF RBAL FUEL USING fiLEN9 COHPOSiTiONS ti*::: 

FOR r o d  = 1 T9 PriiDir(v!).Ww:uel 
IF BlendCorp(row1, rout) <) 100 TEEN 

IF row1 8 colt TEEN 
FOR colt 1 TO PrhDfr(vl).HuFuel 

Cenerfcf'uelUse col) .Fuel = e ericF elUse(co1 
Blencicomptrow, c o ~ j  P I O O ~  

KlSB 
Gener cFuelUse(co1 .Fuel = GenerfcP elUse(co1 

trow, c01\/100 END I! 
N U T  colt 

END IF 
XEXT row! 

I::::: SET UP FUEL TABLE FOR ALL VERICLB TYPES :::::: 

.Fuel - CenericFuelUse( col). Fuel t ( (  100 - 

.Fuel t GecericPuelUse( row) .Fuel : BlendConp 

IF pvt 1 THEW 
TotNwFuel - PrirDim(rt).WWuel t 3 
REDIH TotalCenFuelUse(1 TO Totlurfuel) 
TotWwFuel = PrirDh(vt).NWuel 

AS FuelRec 



FOR J = 1 TO PriiDh(vl).NWuel 
TotalGenPuelUse(jl) .FuelNaae = GenericPuelUse( jl).PuelNaie 
TotalGenPuelUse(jt).Fuel = GeaerfcPuelUse(jt) .Fuel 

HEXT 

FOR j = 1 TO PriiDh(vl).NulPuel 
ELSE 

FuelExists a False 

FOR k l  = 1 TO TotNluFuel 

PuelBxists = True 
TotalGenPuelOse(kl) .Fuel = ?otalGenFuelUse( kl) .Fuel t GenericPuelIse( jS) .Fuel 

IF GenericFuelOse( j t )  .FuelNaie = TotalGenFuelOse(k1). FuelNaie TEEN 

BHD IF 
NEXT k! 

IF Fuelexists = False TEEN 
TotNurPuel = TotNuFuel t 1 
TotalGenFuelOse(?otNuFuel). PuelNane = GenericPuelUse( j!). PuelNane 
TotalGenFuelUse(TotNuiPue1) .Fuel = CenericFuelOse( j t ) .  Puel 

END IF 
NEXT j t  

END IP 
END SUB 

~ 0 0 0 0 0 ~ 0 0 0 0 ~ ~ 0 0 0 0 ~ 8 B ~ 0 0 0 0 ~ 8 0 ~ 0 0 0 0 ~ ~ ~ 0 $ $ 0 0 ~ 0 0 0 0 ~ 9 $ ~ ~ $ 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 ~ 0 ~ 0 ~ ~ 0 ~ ~ 0  
' 0  SUB PROCEDURE ReadBlendComp 0 
' 8  0 
' 0  Operation: Reads Puel Blend Corposition from file V(vehicle#) .BLEHD.PRN@ 
l o  0 
l o  Parareter(s): Vebicle Type - VI 0 

' 0  Input Error code - Errorcodel 0 

' 0 0 8 0 0 0 0 ~ ~ b 8 ~ 8 ~ 0 0 8 0 0 0 0 0 0 0 0 B 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0  

SUB ReadSlendCoap (VI, Errorcode!) 

OPEN "C:\FUEL\V" + LTRInS(RTRIHS(STRS(vl))) t "BLEND.PRN" FOR INPUT AS #lo 
LINE INPUT #lo, BlanklfneS 
LINE INPUT U l O ,  beading$ 
INPU? #lo,  PrfrDfi(vlJ.WurFue1 
LINE INPUT il0, headings 
LINE INPUT %lo, Dashlines 

FOR rov! = 1 TO PriiDim(v\).NuBPuel 
BlendSuil = 0 
INPUT # l o ,  FuelNaieS 

'Fuel Blend coabinations. 

FOR coll = 1 TO PrhDfr(vl).NurPuel 
INPUT #lo, BlendCoitp( row, col) 
BlendSuil Blendslut t BlendComp(rou, col) 

NBXT coll 



IF BlendSud <> 100 TBEN 
Errorcodel = 1 
PRINT "Vehicle Type:"; PriiDh(v1) .VehicleNaie: PRINT "Fuel name:"; FuelNaaeS 
PRINT "Sui of Fuel Blend Codination is not = 100" 
GOT0 SKIPREST 

END IF 
NEXT row! 

FOR Advanceline! = 1 TO ( 2 1  - PriiDii(vl).NuiFuel) 
NEXT Advanceline# 

LINE INPUT #lo, Blanklines 

LIHE INPUT 410, DasblioeS 

FOR AdvanceLinel = 1 TO 12 

HEXT AdvanceLinel 
LINE INPUT #lo, Blanklines 

LINE INPUT #lo, headings 
INPUT #lo, tHuaFuel8 
IF tNumPuel8 <> PriiDim(vt) .NuFuel TEEN 

Errorcodel : 2 
PRINT "Vehicle Type: "; PriiDia( vl) .Vehiclename 
PRINT "Inconsiteot nuber of  fuels between Blend Cambination and Energ Content" 
GOT0 SKIPREST 

END IF 

LINE INPUT #lo, headings 
L I H E  INPUT #lo, Dashlines 

FOR row! = 1 TO PriiDii(vl).NumFuel 
INPUT 41 0, FuelHameS 
IHPUT #lo, EnergyCont(row) 

N E X T  row% 

SKIPREST: 
iLGSE ltiG 
END SUB 

'ooooooloooooooooo~ooooooo:o~oooooooooooooo::oooooooooooo:o:~ooooo:oo:o 
l o  SOB PROCEDURE Readcombfable t 
10 t 
' 0  Operation: Reads V(vebicle#)PARS.PRN which contains Generic Fuel: 
' 0  Corposition Table. 0 
' 0  0 
' 0  Parameter(s): Vehicle Type - vt 0 
': 0 
'~o~oo~oooooooooooooo:ooooooo:ooo:ooo:oooooo:oooo:ooooooo*oooooooooooo 
SUB ReadConbTable (VI) 

OPEN "C:\PUEL\V" t LTRIMS(RTRIHS(STRS(v1))) t 'PARS.PRN" FOR INPUT AS #9 

LIHE INPUT #9, Blanklines 
LIHE INPUT #9, headfngS: LINE INPUT #9, Blanklines 
INPUT #9, NuiTechPuell 
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Pr i lDi i (v l )  .NluTechPuell = NurTechFuell 
LINE INPUT 89, headings 

FOR k l  = 1 TO NurTechFuel 
INPUT #9, TecbCalrb(vl, kt).TechFue!Nare 
INPUT 19, TecbCalb(vl, k l )  .tech 
INPUT # 9 ,  TechConb(v1, kl).Chasen 
INPUT X 9 ,  TechCoib(v4, kt).Other 

LINK INPUT X 9 ,  nothings 

NEXT k l  
FOR k l  = 1 TO ( 2 0  - NuTechPuel) 

NXXT k l  
LINB INPUT 19, Dashlines 

CLOSE #9 
BUD SUB 

' 0 ~ 0 0 ~ 0 0 0 ~ Q 0 0 ~ 0 ~ ~ 0 0 0 ~ 0 8 0 ~ ~ 8 8 0 0 ~ ~ ~ ~ ~ 0 ~ 8 b 8 8 0 8 8 0 0 0 0 0 0 0 $ ~ 0 ~ ~ ~ 0 8 0 ~ 0 0 ~ ~ ~ 0 ~ ~ 0 ~ 8 ~ 0 0 0  
'0  SUB PROCEDURE ReadEeadings 0 

'0  nlube: and veh!cle type. 0 

' 0  Para ie te r (s ) :  P i l e  Nluber - PileRuiP 0 
' 0  Vehicle type - VI  0 

' 0  0 

' 0  Operation: Reads Eeader inforration for given f i l e ,  far !;Ten f i l e  0 

' 8  0 

' 0 0 0 0 0 0 8 0 0 0 ~ ~ 0 0 ~ 8 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 8 ~ 0 ~ 0 0 0 0 ~ 8 ~ ~ 8 8 8 8 0 0 ~ 8 ~ 0 ~ 8 8 ~ 0 ~ 8 8 ~ ~ 0 0 8 0 0 0 8 ~ 0 ~ 0  

SUB ReadHeadings (PileHlult, 

LINK INPUT IFileNurlt, Blank 
INPUT XPile#url, Wurllearl 
INPUT IfPileHuiI, P r i iDh(v \  

IF P i l e h a %  - 1 OR PileNuil 
INPBf %FileNuil, PriiDh( V I )  .NumTech 

INPUT ltPileNusE, PriiDir( VI). NuilechPuel8 
E L S I  

E N D  IF 

LINE INPUT IlFileHran!, BlanklheS 
LINE INPUT XFileNmI, headings 
LINE INPUT PPileNurl, BlanklineS 
LINE INPUT UPileNuO, VehicleNaieS 
LINK INPUT IFileWwl, BlanklineS 
LINE INPUT XPileNmX, headings 
L!NB INPUT XPfleNuX, headings 
LINE INPUT 1IPileNur1, Blankline$ 
INPUT IlFileNml, Baselearl 

EUD SOB 

SUB Readnaster 

LINE INPUT I l l ,  BlanklineS 
INPUT Ill, NmYehl: INPUf 814, headings 



LINE INPUT #14, Blankl ines  
LINE INPUT #14, Dashlines: LINE INPUT #11, headings: LINE INPUT 114, Dashline$ 

FOR k l  = 1 TO NuVeh! 
INPUT i l l ,  Vehicletypes(  k l )  .YehicleNaie 
INPUT #14, Vehiclefypes( k t )  .Select ionPlag 

NEXT k t  
E N D  SUB 

' 0 0 4 0 4 4 0 0 4 0 0 4 0 0 4 0 0 8 8 0 4 4 0 ~ 0 4 ~ 4 4 0 8 4 0 4 ~ 4 0 4 4 ~ 0 0 0 4 0 ~ 0 B 8 0 4 4 4 ~ ~ 0 0 0 ~ 8 ~ ~ 4 0 0 $ 8 0 4 4 ~ 0 0 4 ~  

': SUB P R O C E D U R E  Readnatrix 4 
14 4 
' 8  Operation: Reads i n p u t  for given P i l e  and Vehicle type i n t o  Arrays. 4 
' 4  0 
' 4  P a r a i e t e r ( s ) :  Input  f i l e  Number - FileHui! b 

8 

' t 8 ~ 0 ~ 8 0 4 0 0 8 4 0 4 8 8 ~ 4 0 8 0 0 4 0 ~ ~ 8 0 8 8 4 4 4 0 8 8 ~ ~ 8 4 ~ ~ 8 8 ~ 0 ~ ~ 0 0 0 4 4 8 ~ 0 0 8 8 0 0 0 4 4 8 ~ b 0 0 ~ 0 0 8 ~ 8  

I: Vehicle Type - vi : 

SUB Readnatrix (Fi leNuib,  vl) 

FOR Year8 = 0 TO Nuryeart 
IF Year! > 0 tgEN 

LINE INPUT #PileNunl, Blankl ines  
LINE INPUT #PileNui!, Blankl ines  
LINE INPUT #PileNui%, Blankl ines  
INPUT #PileHun%, Curryear l  

E N D  IP 

IF PileNum% = 1 O R  PileNumb = 2 T H E N  

ELSE 

E N D  IF 

TechOrTechPuel! = PrinDim(v1) .NuaTech 

TechOrTechPuell = PrimDh( v t )  .NurTechPuel 

FOR vintages! = 0 TO PrimDii(vt) .NuAge 

IHPUT #Pi leNui% , Age1 
F O R  t e c h t  = 1 TO TecbOrTechPuelI 

INPUT #PileNuib, f i g u r e &  

SELECT CASK PileNuil  
CASK 1 

CASK 2 

CASE 3 

CASE 4 

CASE ELSB 

E N D  SELECT 

P r h a r p S t o c k ( v 1 ,  Yearl, t e c b l )  .NexReg = Pri iarpStock(v8,  Year%, tech%) .HewReg + f igured  

Pri iaryStock(v1,  Year%, tech!) .Stock : PrirarpStock(v%, Year%, tech%) .Stock t f igure& 

PrharyWT(v8,  Year#, t e c b t )  = PrbaryVHT(v1, YearO, tech%) t f igure& 

PrinarpPuelUse(v1, Yearl, tech!) = Pri iaryPuelUse(v%, Yearl, t ech%) t f igure& 

PRINT "Inval id  f i l e  nuaber: "; PileHuiI  

NEXT t ech1  
NEXT v in tages1  



NEXT Yeart 

LINE INPUT #FileNum%, Blankl ines  
LINK INPUT #FileHun!, Blankl ines  

EHD SUB 

DEFSNG A-Z  
o o o ~ ~ o ~ o o ~ o o o o o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ o o o o o o ~ ~ ~ o o ~ a o ~ o o o o o o o o o o : o ~ o o o : o o o o  

' 0  0 

' 0  0 

' 0  SUB PROCRDURB 0 0  Secondary 00 0 

' 0  Operation: This Subroutine c r e a t e s  Secondary Report. : 

' e  Input :  Reads the following Files. 0 
' 8  N E ~ ~ G . P R ~  - Contains Wev Regis t ra t ions .  0 
' b  FUEL.PRW - Contains Fuel use. 0 
' 8  wIP.PRN - Contains Vehicle Hi les  Travel led f a r  each tech.  types.. 
' 0  STOCR.PRH - Contains Vehicle Stock. 0 
' 0  0 
' 0  Output: Creates  f i l e  SECONDP.Y.PRN. 0 
' 0  0 
' 0  Pa:aaeter(s): Error Code - Errorcode% 0 
' 0  0 
' 0  Subrout ine(s )  0 
' 0  Called: SecGeport 0 
' 0  t 
' 8  Rou:ice(s) 8 

' 0  Called by: Reports.bas a 
' 0  0 

SJB Secondary (ErrorCoiel)  

DEFINT A - 2  

' : O t 4 O O O O O l ~ O t ~ ~ ~ ~ O O ~ ~ ~ ~ ~ O 8 ~ O 8 8 O 4 ~ 8 8 O O 4 O ~ U ~ $ ~ ~ ~ 9 ~ ~ O ~ ~ % ~ ~ ~ ~ ~ ~ O O ~ & & ~ ~ ~ ~ # O O  

' Default v a r i a b l e  type is i n t e s e r  

COWST True = -1, False  = 0 

OPEN "C:\PUEL\NEWREG.PR#" FOR IWPUf AS #I 
OPEN aC:\PUkX\STOCX.PRN' FOX IWPUP AS 112 
OPEN "C:\PUEL\PUEL.PRW" FOR INPUT AS U3 
OPEN 'C:\PUEL\MT.PRN~ FOR INPUT AS #4 
OPEN "C:\FUEL\SECONDa.PRN* FOR OUTPUT AS #8 
OPEN 'C:\PUKL\SECO!iDb.PRM' FOR OUTPUT AS #11 
OPEN 'C:\PUBL\SBCO%Bc.PXW" FOR OUTPUT AS 112 
O P E N  'C:\PUEL\S&CaNBd.PRW" FOR OUTPUT AS 113 

PRINT #E, STRING$(sO, " "), "SECOHDARY OUTPUT REPORT" 
PRINT #E, STRIHGS(50, ' " ) ,  STRINCS(23, " - " )  
PRINT #E, STRIHG$(l, " " )  

PRINr 1111, STRINc$(50, ' '), 'SECONDARY OUTPUT REPORT" 

'Hey Regis t ra t ions .  
'Vehicle Stack. 
' h e l l  Use. 
'Vehicle Hiles  Travel led f o r  tech  types.  
'Secondary Report. 
'Secondary Report. 
'Secondary Report. 
'Secondary Report. 



PRINT # I l l  STRINGS(50, ' ')), STRINGS(23, "-') 
PRINT f l l ,  STRIHC$(l, " " )  

PRIlfT 1112, STRIWG$(SO, " '), "SECONDARY OUTPUT REPORT" 

PRINT #12, STRING$(1, " ') 

PRINT #13, STRING$(IO, " ')), "SECONDMY OUTPUT REPORT* 
PRINT 113, STRINCS(50, ' "), STRIWGS(23, " - " I  
PRINT 1113, ST!?IHG$(l, " " )  

PRIWT #12, STRINC$(SO, ' '), STRINGS(23, ' - " )  

Inpfilel - 1 
PRINT # S I  STRIN6$(53, ' "), "#8# BECISTRATIONS" 
CALL SecReport( Inpfdle) 

Xapfilel = 2 
PRINT 48, STRING$(55, ' "), "YEEICLE STOCKn 
CALL SecReport( Knpfile) 

l ap f i l e% = 3 
PRINT #ii, ~ ~ R ~ ~ ~ $ ~ ~ 3 ,  "), "FUEL USE" 
CALL ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ f ~ ~ ~ ~  

CLOSE #1 
CLOSE #Z 
CLOSE 13 
CLOSE # C  
CLOSE #S 
CLOSE tll 
CLOSE #12 
CLOSE 113 

END SUB 

':oo~o**o**o:~~Soo*o:oo*:oo:***:*o*::o*::::o:o:*~o:~:::***::*o*S:::oo:*o:o~: 

10 L 

I: Opera t ion :  Reads Technical conhination t a b l e  for each vehicle type and : 
18 calls other s u b r o u t i n e s  with the file number t o  generate the* 

' a  t 

' 8  SUR PROCEDURE SecReport t 

1 :  part of the  secondary report. e 



VehNurat = 0 
DO f l w I L X  HOT X3F(FileNuaB) 

VehNul VehNluO t 1 
IF L~RI14S(R~RI~$(UQS~S(VehfcleTppes(VebWurI).SelectionPlag))) = " N "  T B E H  

BND IF 
Go70 Skip 

IF FileNu&n$ = 1 PEEN 

K N D  IF 
CALL ReadConbXable(VehNul) 

C U L  SetUpWatrix(VehHuI, FileNwd) 
CALL sPr in tHat r ix(  Veh!b!, Fi leNurl)  
CALL Set  UpPr intTo t a l s  ( VehNul ) 

Skip: 
LOOP 

CALL sPrint'JrandTotals(VehNuX) 

END SUB 

' 0  SUB PROCEDURE SetUpNatrix 0 

' 0  s e t s  up the i a t r i x  t o  be pr inted out .  0 

' 0  0 

' 0  Cperation: Reads appropr ia te  input  f i l e  specified by the  PileHuiP a n d  t 

' 0  0 

' 0  M e  #umber (e .g .  1 f o r  New R e g i s t r a t i o n s )  - PileWud 0 

SUB SetUpHatrk  (VI, FileNm8.B) 

LINX IHPUT f F i l e N u I ,  BlanklineS 
INPUT IlFfleNur#, NuRPeart 
INPUT IFi leNur l ,  Nuage9 
INPUT ilFileNm1, NurTech8 
LIWE INPUP UFileNurI, BlanklineS 
LINE INPUT #FfleWus#, beadings 
LINK IWPUT UFi leNul ,  BlanklineS 
LINE INPUT !FileNurl, VebicleNareS 
LINE INPO? UPileNud,  BlanklineS 
LINB INPO? IfFileNmslb, headings 
LINE INPOP lFileNuaX, headings 

' 0  P a r a r e t e r ( s ) :  Vehicle Type - v t  b 

' O 0 O O O t 0 0 0 0 0 ~ 0 O t S 0 t 0 ~ ~ 9 $ ~ ~ O 0 ~ ~ $ ~ $ ~ ~ ~ ~ t 0 ~ ~ ~ ~ 8 ~ b O 0 O O O O O ~ 0 O O O 0 ~ ~ O O ~ ~ ~ O b ~ O ~ O O b O O  



A2-47 

LINE INPUT # F i l e N u d ,  Blankl ines  
INPUT #PileNua$, BaseYearl 

REDIH SecondaryOutput(1 TO NuxTech, 0 TO NuYear)  AS SINGLE 

FOR Year = 0 TO NluYearO 
IF Pear > 0 TUEH 

LINE INPCT f(Fi leNuil ,  Blankl ines  
LINE INPUT #PileNuil ,  Blankl ines  
LINE INPUT #PileNuil ,  Blankl ines  
INPUT #PileHun!, Curryear l  

RU! :P 

FOR vin tages t  = 0 TO N d g e  

INPUT # F i l e N u l ,  Age! 
FOR tech2 = 1 TO NuTech 

INPUT #Pi leNui%, figureh 
SecoodaryOutput( tech,  Year j = SecondarpOutput( tech, Year) t f igureh 

N E X T  t e c h l  
N E X T  v in tages1  

NEXT Year! 
LINE INPUT #FileNum!, Blankline$ 
LINE INPUT #PileHun%, Blankline$ 

IF (NuiYearB > 1 )  A N D  (vi = 1 )  THEN 

SELECT CASE PileNuit  
CASE 1 

CASE 2 

CASE 3 

CASE 4 

E N D  S E L E C T  

PRINT 111, SfRIHGS(53, " " ) ,  "HEW REGISTMTIONS" 

PRINT #11, STRINGS(55, " "1,  "VEEICLE STOCR" 

PRINT #11, SIRINGS(58, " ' ) ,  ' FUEL USE" 

PRIH? #11,  STXING$(50, " " ) ,  "'aT BP TECKWOLGGP ?PPES" 

E N D  IF 

IF (NuiYearl > 1 5 )  AND (04 ,  = 1 )  T K E N  

SELECT CASE PileNud 
CASE 1 

CASE 2 

CASE 3 

CASE 1 

E N D  S E L E C T  

PRINT # 1 2 ,  STRIHGS(53, ' ") ,  " N E V  REGISTRATIONS' 

PRINT # 1 2 ,  STRINGS(55, " '), 'VEHICLE STOCK" 

PRINT 112, STRIKG$(58, 

PRINT #12, STRINGS(50, " " ) ,  "VHT BP T E C H N O L O G Y  TYPES" 

I)), ' P U E L  USE" 

E N D  IF 

IF (NuYear l  > 2 3 )  AND ( v t  : 1) T H E N  



SELECT CASE PileNuil 
CASE 1 

CASE 2 

CASB 3 

C A S K  I 

EHD SBLECI 

PRIWI 113, SfRING$(53, " " ) ,  "HEW REGISIRATIONS" 

PRINT 113, STRIWGS(55, 

PRIliT i13, STRIAGS(58, " '), "FUEL USE" 

PRINT 113, STRTNCS(50, " " ) ,  'W4T BY TBCENOLOGY TYPES" 

a ) l  'VEBICLE STOCK" 

END IF 

END SUB 

' o o o o o o o ~ ~ o o o ~ o o $ O ~ * ~ ~ o o o o o 8 o # 8 ~ ~ ~ ~ e o o o o o o o o ~ t : o o o : o o o o o o o o o : * o o o o o o o o o o o o o  
l o  SUB PROCEDURE SetupPrintTotals 0 
l o  : 
' 0  Operatioar Sets up current vehicle's totals i n  all vehicle totals 0 
l o  matrix and prints out current vehicle's totals. 0 
10 0 
l o  Paraaeter(s): Vehicle n u b e r  - v t  : 
' ~ 0 0 ~ 0 ~ ~ 0 ~ 1 0 0 t ~ 0 ~ ~ 1 ~ 0 ~ 0 ~ ~ 0 ~ ~ ~ ~ 0 0 0 ~ 0 0 ~ ~ 0 ~ 0 8 0 0 ~ 0 ~ ~ 0 0 ~ ~ 0 0 4 0 ~ ~ ~ 0 0 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~  

SOB SetUpBrintTotals (VI) 

DIM PNur AS INTEGER 

I t o t )  Initialize tow 
IF v t  = 1 IBEN 

EHF IF 
RBDIH SecondarpTotals(1 TO 10, 0 TO NunYear) AS SINGLE 

1 t f o 8  Set Up Totals for Vehicle Type VI o o o o  
FOR row1 9 I TO HumTechl 

FOR colt = 0 TO NurYearl 

NEXT cola 
SecondaayTotals(v1, colt) = SecondaryOutput( rowl, colt) t SecondaryTotals(v2, col 

NEXT row1 

I a t a d  Print Totals for Vehicle Type VI ooo: 

PRINT 18, STRINGS(13, " " ) ,  STRIWGS((8 * 15), " = " )  
1. PRINT 48, "TOTAL: I 

PRINT 1111, STRINGS(l3, ' ) ,  STRIHGS((8 0 15) ,  " = ' )  .. PRINT Wll, 'TOTAL: I 

END I F  

IF Wum'learI > 15 THE% 
PRINT 112, STRINCS(13, " " ) ,  STRINGS((8 0 15), " = " )  PRINT #12, "TOTAL: n. , 

BWD IF 
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IF Nuryeart > 23 TEEN 
PRINT #13, STRINGS(13, 
PRINf #13, "TOTAL: 1. 

' ), STRINGS((8 0 15), I=") 

I 

END IF 

FOR colt = 0 TO NuPearl 
PNlu = Pnuaber(col1) 
PRINT #PNul, USING ' It############'; SecondarpTotals( P I ,  colt); 

NEIT colt 

PRINT #E, I: PRINT # E l  
IP NurYearl > 7 TEEN 

END IF 
PRINT #11, I: PRINT 111, ' 

IF NuaYearlt > 15 TEHEN 

END IF 
PRINT #12, I: PRINT 1112, 

IF NuPearl > 23 THEW 

END IF 
PRINT #13, I: PRINT #13, " 

END SUB 

' O O ~ O O O O O ~ O O O O O O O ~ O O O O O O O O O O O O O O O O O O O O ~ O O O O O O O O O O O O O O O ~ O O D ~ ~ O O O O O O O O O O O ~ O O O ~  

'0  SUB PROCEDURE sPrintGrandTotals m 
' 0  0 
' 8  Operation: Prints Grand total for  all vehicles created bp subroutine (i 

' 0  SetupsPrintHatrix. 4 
' 0  t 

' 8  Paraneter(s): Number of Vehicles - NuVehO P 
' O O O O O ~ o o o ~ O o o o ~ o ~ ~ o o o o o o o O O O O O o ~ o o o o O O O 8 O O O O O O O O O O O O O O O O o o ~ ~ o o o o o o o : o ~ o $ o o ~  
SUB sPrintCrandTotals (NuVehl) 

DIM GrandTotal AS DOUBLE 
DIH P N w  AS INTEGER 

PRINT #E, 
PRINT # 8 ,  STRINCS(13, ' I)), STRINGS((8 0 15), "= ' )  
PRINT US, "GRAND TOTAL: "; 

IF NurYearl > 7 TEEN 
PRINT #11, " 
PRINT #11, STRIWGS(13, 
PRINT 1111, "GRAND TOTAL: "; 

I)), STRINCS((4 0 15), " = " )  

END IF 

IF NunPearl > 15 TEEN 
PRINT 1112, " 
PRINT #12, STRINCS(13, " " ) ,  STRINGS((8 0 15)' " E " )  

PRINT 1112, "GRAND TOTAL: "; 
EWD IF 
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IF NurPear! > 2 3  REK 
PRINT #13, " " 

PRINT 413, "GRAND TOTAL: I. 

PRINT 1113, STRING$(13, "1, STRINGSI(8 0 151, ' = " I  

END IF 

FOR colt = 0 TO NuPYear\ 
CrandTotal = 0 

FOR row{ 1 1 PO NurVeh! 

NEXT row\ 
Grandfotal = GrandTotal + SecondaryTotals( rowl, colt) 

PNur = Pnurber(col1) 
PRINT IPNua, USING " # # # # # # # # # # # # # " ;  GrandTotal; 

NUT colt 

PRINT # e ,  " ': PRINT # 6 ,  " ": PRINT #E, " PRINT #E, " ": PRINT #8 ,  n n  

IF NwYearl 1 TEEN 

END IF 
PRINT #11, ": PAIN? #11, " ": PRINT #11, I: PRINT #11, " I: PRINT #11, " " 

IF NuPearO > 15 TIEN 

END IF 
PRINT ,412, " ": PRINT 112, " " :  PRINT #12, " ": PRINT 412, " ": PRINT #12, " 

IF NutPearl > 2 3  TIEN 

END IF 
PRINT #13, " ": PRINT #13, ' ": PRINT #13, I: PRINT #13, " I: PRINT #13, 

EHD SUB 

' 0 0 0 0 0 0 0 0 0 0 0 8 ~ 0 0 0 0 0 ~ O 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 6 0 8 0 8 ~ ~ : 8 ~ ~ ~ ~ ~ ~ 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0  
' 0  SUB PROCEDURE sPrintHatrir 0 
' 8  0 
' 0  Operation: Fonats report layout, uses Technology corbination table to 8 

' 8  get Technology fuel type and technology types, and prints 0 

' 0  b 

' 0  Parareter(s): File Nwber (e.g. 1 for New Registrations) - PileNua8 0 

' 0  0 

SUB sPrfntXatrir (PI, FileNuil) 

' 0  the Matrix created by subroutine SetupHatrir. 8 

' 0 0 0 0 0 0 0 0 ~ 8 0 0 0 0 0 6 0 ~ 6 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 ~ ~ ~ ~ 8 0 0 0 8 0 8 8 0 0 0 0 0 0 0 0 0 0 0 ~ 6 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0  

D M  Descrp 
DIH PNur AS INTEGER 

AS STRIMG 0 24  

PRINT # a ,  " " 
PRINT #6,  STRINGS(20, ' "), VehicleNameS: PRINT #8, " " 
PRINT # E ,  STRINGS(28, " " ) ;  

IP NuPearl > 1 TIEN 
PRINT 1111; " 
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PRINT #11, STRINGS(20, " "), VehicleNaieS: PRINT #11, " " 
PRINT #11, STRINGS(28, " '); 

END IF 

IF WwYeart > 15 TEBN 
PRINT 1112, " " 
PRIWT #12, STRINGS(20, 
PRINT #12, STRINGS(28, " "); 

" ) ,  VehicleNareS: PRINT # 1 2 ,  " " 

END IF 

IF NuPearl > 2 3  TEEN 
PRINT #13, " " 
PRINT #13, STRINGS(20, 
PRINT #13, STRINGS(28, " " ) ;  

") ,  YehicleNareS: PRINT 1113, " " 

END IF 

FOR Il = 0 TO WwYearl 
PNur = Pnluber(IO) 
PRINT #PNU, USIHG "######MWW; Baseyeart t I; 

NEXT I t  

PRINT 18, " ": PRINT #E,  SfRINGS(13, " " ) ,  STRINGS((8 8 15) ,  " - " )  

IF NluYearl > 7 TEEN 
PRINT #l1, " ": PRINT #11, STRINGS(l3, " " ) ,  STRINGS((8 t 15), " - " )  

END IF 

IF N u B Y e d  > 15 TBEN 

END IF 
PRINT #12, ": PRIWT #12, STRINGS(13, ' "), STRINGS((8 t 15), " - " )  

I P  WurYearl > 23 TBEN 
PRINT U I 3 ,  I: PRINT # I 3 ,  STRINGS(13, "), STRINGS((fl IS), " - I )  

END IF 

POI! row! = 1 TO NwTech! 
I ?  FileNui! = 3 TEEN 

ELSE 
Descrp = TechCoib(v1, roul) .TechPuelNare 

IF TechColb(vl, rowl) .Chosen = TechConb(vl, rowl).Other THEN 

ELSE 
Descrp = TechCoab( vt, row!) .TechPuelNare 

rowindex * rou 
DO WHIM row <) TechConb(v1, rowindex).tech 

LOOP 
Descrp 8 WIDS(TechCoib( v t ,  rowindex) .TechFuelNaoe, 1, 13) 

rowindex = rowindex t 1 

END IP 
END IF 

PRINT #8, Descrp; 
IF WuYearO > 7 TEEN 

KND IP 
PRINT #11, Descrp; 
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IP NuaYearX > 15 TEEN 
PRIN? #12, Descrp; 

E N D  IP 

I ?  WmYear! > 23 TEEN 
PRINT 113, Descrp; 

E H D  IP 

FOR colt  0 70 Nualeart 
PNu Pnurber(col1) 
PRIHT XPNm, USING " # # # # # ~ # ~ # # # # # " ;  SecondaryQutput(row, eal);  

NUT cal l  

PRINT # E ,  " " 
I ?  NurYearl > 7 ?HEW 

PRINT 1111, ' " 
E H D  IP 
IP Nuisleart > 15 TEEN 

PRIN? #l2, " " 
E N D  IP 
I F  HurSearl > 23 TEEN 

PRIM 813, " " 
E N D  IF 

NEXT row! 

E N D  SOB 
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