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I. INTRODUCTION

This introdiction to the Metfo Rail Life Cycle Cost Model covers the
following four subjects:

o Definition of life cycle costs (LCC)
o Information required for LCC analysis
6 Objectives of the SCRTD LCC Model

o Abilities of the SCRTD LCC Model.

1. Definition of Life Cycle Costs

Life cycle costing is a method of estimating the total lifetime
cost of acquiring, operating, and maintaining a product. The product
may be a piece of equipment, a facility, or an entire transportation
system. The life cycle cost of a product is defined as its capital,
initial, or acquisition cost plus the present value of a lifetime of
operating and maintenance costs.

LIFE CYCLE COST = CAPITAL COST + FHESENT (OPERATING + MAINTENANCE COSTS)

~ When ‘investment altermatives are evaluated only on the basis of the
capital cost or initial purchase price, potentially significant differ<
ences between a lifetime of operating and maintenance costs are ignored.
Comparing alternatives by considering their entire lifetime (or life
cycle) cost is a better method of selecting the least—cost alternative.

Life cyhie cost analysis is useful when a trade—off exists between
operating and maintenance costs and the capital cost of a product. For
example, as shown in Figure 1, a relationship might exist between the
dependability of a product and its capital cost. Product 1 has the low-
est capital cost bit also the lowest dependability. Product 3 has a high
capital cost, but it is highly dependable. On the basis of capital cost
alone, Product 1 would be the least expensive alternative. As shown in
Figure 2, the inverse relationship might exist between the dependability
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of the same product and its maintenance costs. Product 1 has the highest
maintenance c¢ost because it continually breaks down and is diffiqult to
repair. Product 3, hovwever, has a low maintenance cost because it rarely
fails and is easy to fix.

The objective of life cycle cost analysis is to select the alterna-
tive that minimizés the sum of the capital and the operating/maintenance
costs. As shown in Figure 3, adding the capital cost to the maintenance
cost will indicate the product with the lowest life cycle cost. In this
case, Product 2 would be preferred.

2. Information Required for Life Cycle Cost Analyses

For calculation of the life cycle cost of a product, the following
parameters must eéither be known or estimated: '

e Capital, or initial, cost

® Operating and maintenance costs

o Economic life

e Salvage value

e Time value of money.

These parameters are described in detail below.

Capital, or Initial, Costs-Capitg1! or initial, costs encompass the
purchase price, freight and delivery charges, sales taxes, installation

and testing costs, fees and licenses, and land, design, engineering, and
construction expenses.

Operating and Maintenance Costs--Operating and maintenance costs
comprise direct, indirect, salaried and management labor, fringe bene-
fitg, energy and utilities, parts, materials, and freight and delivery
charges needed to operate, maintain, and wanage the system. These costs
may increase over time because of inflation and obsolescence, or they
may decrease because of gains in efficiency and new technology. Opera-
ting costs do not include depreciation. Interest costs on money bor-
rowed to pay for the capital expenditure must be excluded from opérating
costs. Otherwise, double counting would result, the capital expenditure
being included once as a capital cost and again as the loan was repaid.




Economic Life--The economic life is the time over which a product
or sy5Stém can be used for the purpose for which it was intended. The
physical life of a product may be longer than its economic life. When
different parts of a system have different economic lives, the life
cycle cost must include the anticipated replacement or major overhaul.
costs of the shorter=lived part or parts.

Salvage Value—The salvage value is the net dollar amount realized
from the sale or disposal of used equipment or facilities. Salvage
values can be positive or negative. In most of the life cycle cost
analyses for the Metro Rail project, the salvage value can be assumed to
be zero. This is because at high interest rates, the value of a "salvage
dollar" received many years from now is negligible today. For example,
if a railcar costing $1 million today could be sold 30 years from now
for '$50, 000, and the interest rate is 15%, the salvage value of the
railcar is worth

$ 50,000 000 = 4755 today
(1.15)

In this example, a 1% error in estimating the capital cost is more
significant than a 1,000% error in estimating the salvage value.

Time Value of Money==The time Value of money is also known as the
interest or discount rate. It is a measure of the valie we place on
being able to use our money today as opposed to waiting until next year
to use it. The interest rate used in life cycle cost analyses should
tepresent the opportunity cost of capltal--the réturn we could earn on
the money if we were mot going to invest it in the proposed project. If
a project is financed by govermment borrowing, the appropriate interest
rate is the cost of the debt to the government entity that is borrowing
it. If a project is financed by taxes, the appropriate interest rate is
the one that the taxpayers could earn if they could keep their money and
invest it. For the purposes of simplicity and consistency in analysis,
the interest rate used in Metro Rail LCC analyses should be the present
yield on long~term U.S. Treasury bonds or California tax—exempt revénue
bonds. The information on Treasury yields is available in the financial
section of most newspapers, as illustrated in Exhibit 1. (Be sure to
choose the yield and not the nominal or face rate of the bond.) On the
date of publication of the newspaper clipping shown in Exhibit 1, the
longest term U.S. Treasury bond had a yield of 14.06%. On April 30,
1982, the interest rate for local and state borrowings averaged 11.20%
to 12,.78% (depending on the bond rating), as shown in Exhibit 2.

3.  Objectives of the Metro Rail LCC Model

The objective of life cycle cost analysis is to search for sigmi-
ficant cost factors that canm be influenced by planning and design
decisions. Life cycle costing provides quantitative dollar comparisons
between alternative methods of achieving an operational goal or require-
ment. The Metro Rail Life Cycle Cost Model will enable project managers
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. . Exhibit 2

STATE AND LOCAL BOND YIELDS
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to evaluate the cost implications of alternative designs, The model
does not permit evaluation of the risks of using new technologies, and,
as with any model, the output is no more accurate than the inputs.

Because the LCC Model is computerlzed and allows for the simul-
taneous comparison of three alternatxves, it is esPec1a11y useful for
sensitivity ("what if") analyses. 'If small changes in one Vvariable,
such as the inflation rate for electricity costs, can affect the choice
between alternatives, management attention must be focused on additional
studxes and refinement of cost estimates in those areas. Conversely, if

alter the outc0me further life cycle cost analysis is of little value.

4. Abilities of the Life Cycle Cost Model

Present. Value and Annual Equivalent Costs

The Metto Rail LCC Model is a financial model that calculates the
life cycle cost of a product or system from two perspectives:

# Present value
® Annual equivalent cost.

The present value (PV) method discounts all the future cash flows

(the operating and maintenance costs) backward to the present. Because
we can invest our money and earm a returm on it, having a dollar in the
future is not worth as much to us as having one today. The PV method
"discounts" the dollar back from the future to what it would be worth if
we could have it to invest today. The factor that tells us how much less
we value havxng a dollar next year compared with th1s year is called the

"interest" or "discount” rate. For example, if the “interest” rate is
10%, having $1,000 5 years from now would be equivalent to having

$1,000 ... - $1,000
a. 110)¢1.10) (1. 10)(1 10)(1.10) (1.10)5

= $620.92 today .

Viewing the same example another way, if we invested $620.92 at a 10%
interest rate today and let it grow for 5 years, we would end up with
$1,000. In summary, the PV method tells us what our future savings/costs
would be worth if we could have them today.

Another way to view life cycle costs is from the standpoifit of
annual equivalent cost (AEC). The AEC method amortizes the present cash
flow (the initial or capital cost) forward, spreading it out in equal
annual amounts over the 11fe of the product or system. The AEC is the

for the capxtal expendxture, similar to the payments mnade on a home



niortgage. For example, if we were to borrow $100,000 at an interest
xate of 15% and pay it back in equal annual payments over a 30-year
period, the AEC would be $15,230.02.

The AEC method is useful for comparing a capital cost to a stream of
annual savings, such as might occur in a cost savings project. The AEC
can be calculated easily if the capital cost, the number of years to be
modeled, and the interest rates are khown. If the annual equivalent cost
is more than the annual savings, the project is not cost-effective. 1If
‘the AEC is less than the annual savings, the project is coat-effective.
The difference between the AEC and the savings represents the net. annual
benefit (or loss) due to implementation of the project.

The AEC method is most useful, however, in coiiparing alternatives
with different economic lives. Because the method calculates the annual
equivalent of the capital cost, it is not necessary to consider the cost
of replacing a capital expenditure. The two altermatives are directly
comparable on the basis of their equivalent costs.

Both the AEC method and the PV method result in an identical ranking
of alternatives. The mathematical formulas for AEC and PV as a function
of the interest rate and the number of years to be modeléd are contained

in Appendix A.

Life Cycle Cost Model Inputs

All inputs to the LCC Model must be in dollars, years, and per-
centages. The model does not convert the number of mechanics, kilowatt-—
hours, or yards of concrete into dollars. Those calculations must be
performed manually or generated as the output from simulation models.

The LGC Model accepts inputs for 20 categories of capital costs and
20 categories of operating and maintenance costs. For each cap1tal
cost, the user must specify the base-year cost, the economic lgfe of the
item, and the salvage value. For the operating and maintenance costs,
the user must imput the base-year annual cost and inflation rate for
each cost.

In addition, the user must input the number of years of operatioms
to be modeled (up to 50), the interest rate, the timing of the capital
costs relative to the operating and maintenance costs, and an inflation
rate for replacement costs on capital expenditures.

*The present value va30 years of costs/savings of $15,230.02 per year
at 8 discount rate of 15% will equal $100,000:

**The computer program can be modified to provide as many cost cate-
gories as required.



The LCC Model has been designed for flexibility. If the user is
interested in calculating the lifetime or the annual cost of the entire
system, inputs can be made for all costs associated with building and
operating a subway. Such an analysis might prove useful in determining
the required break—even fare or anticipated operating def1c1t. More
llkely, the user will wish only to compare two or more alternatives that
affect only one or two cost areas (e.g., electricity savings against
dipped profile costs). In that case, the model only calculates the life
cycle cost of the system or subsystem under &nalysis.

Inputting all the absolute costs associated with an altermative is
not necessary, especially when most of the costs .are unaffected by the
choice of alternmatives. Two alternatives can be evaluated by comparing
their incrémental costs with their 1n;remental savings. Being careful
to keep the arithmetic signs (+/-) correct, the user can identify the
preferable alternative by using the difference in capital costs as the
capital cost input and the difference in operating and maintenance costs
as the operating and maintenance cost input. If the present value of
the savings less the capital costs is positive, the project is cost-
effective. If the present value of the savings less the capital costs
is negative, the project is not cost—effective. A more detailed des—
cription of this approach is included in Chapter III, "Example Problems.



II. USING THE METRO RAIL LIFE CYCLE COST MODEL

This chapter describes the procedures for running the Life Cycle
Cost (LCC) Model on SCRID terminals. It covers five subject areas:

e Logging on (and off)
e Cost input
e Output reports
. Interpreting the LCC model output
. Senaitivify analysis
o Cost differentials.
Example problems are described in Chapter III and are used to demonstrate

how the model functions. The computer procedures used to generate input
and output files for those examples are described in this chapter.

1. Logging On
Access to the Model

The SCRTD LCC Model is on the SRI VAX computer system and can be
accessed by using TYMNET. The SCRID terminal to be used 'is ADM42. This
terminal has a 132-line carriage and a high-speed. print capability. Out-
put results therefore are printed on-line rather than sent to a separate
printer. The TYMNET telephone number is:

. 213-623-8500..

The logging in procedure begins with the computer request for the
log 1n entry code.

The code is: SRI 3559005
The computer will request the password.
Enter the password:
SRIINTL
Enter %52
The computer will respond with:

SERVICE 52 START
The computer will request the user name.

11



After entéring username, the user types SCRID and hits the return
carriage. Then the computer prompts for the password, and the user
enters it.,

After this log on, the message of the day appears. Exhibit 3 is am
example of the log omn procedure.

Cteating, Editing, and Deleting Input Files

The user will create, edit, and delete input files to make changes
to alternatives being run. The user can create and store several files
and access and edit them as required.

‘After the log on procedure has been completed, the VAX asks for a
user command by printing a "$." The user responds by entering

EDT FILENAME.DAT

where FILENAME. D&E is the name of the f11e to be edited. If FILENAME.DAT
is a new file, the computer will indicate that this is an empty file

and that the user may start entering data. We suggest using one of the
existing input files that contains 1nstruct10ns for entering data. .
STATSIZE.DAT or STATSIZEZ DAT are two files available for user modifica-
tlo?. Exhibit 4 is an input file for Example 1 (discussed in Chapter
I11). :

Once the user is in the edit mode, the file can be edited using the
instructions presented in Exhibit 5.

After changes to the input file have been completed, the user enters

EXIT or
EXIT FILENAME.DAT

If no name is given om EXIT, the name specified with the EDT command
above will be used. If FILENAME.DAT is the original name of the file, a
new copy of the old file with the editing changes will be wmade. If it
it a new name, a new data file will be created and the original file
retained. To delete a file, the user types

DEL FILENAME.DAT;*
and all versions of FILERAME.DAT will be deleted.

Running the LCC Model

To run the LCC Model, the user types in LCC. The following message
appears:

ENTER LCC MODEL INPUT FILENAME:



Exhibic 3

1L0G ON PROCEDURE AND ACCESSIKG EDITOR

XPXXXX@XXXPXXX@XXP@XX X@XXXAXXPXX
=2354-037
Please Log In; SRI3559005

P 07 ,
SRI 1Is Online

*
Service 52 Start

Username: SCRTD
Password:

WELCOME TO VAX/VMS VERSION V2.5 ON NODE _CRVAX::
YOU HAVE NEW MAIL.
O NEW DOWNTIME SCHEDULE - TYPE DOWNTIME TO GET MOST CURRENT LIST. 4-JUL-82
O THE IMSL LIBRARY HAS BEEN UPDATED TO VERSION 8.1.

O ANY PROBLEMS, QUESTIONS OR GRIPES SHOULD BE MAILED TO ACTION OR PHONE
OPERATIONS X3550.

$ EDT SThTsizs.DAT

13
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INPUT FILE FOR EXAMPLE 1

SCRTD Life Cycle Cost Model (LCC) Inpur

The character “#" as the first non~blank character on & line flags that line
as a comment in the imput file. Lines starting with 4" are also

required to delimit records of dne type from another, e, g.

to separate the capital equippent cost records from the operations and
maintenance cost records. Other than serving as delimiters, "¢" records
are otherwise ignored in the input stream.

e R TR U e M U

# Oh litie below, input the rtun title {up ro 80 characters)
EICHT CAR VS TEN CAR TRAINS
¢ On line below, enter?
# (1) Base year for run, e.g. 1985
# (2) First year of operations, e:g. 1987
¢ (3) Number of years to be modelled, from 1 to 50
:952 1988 40
# Bemainder of file is repeated for each alternative (up to 3)
[
# On line below, enter Altermative’s title (up to 80 characters):
F.ght Car Stations

# On line below, enter:
(D Alteruauve e interest of discolnt rite in X
# (2) Alternacive’a capitsl equipment inflation rate in X
16 S.0
' . -
# Capital equipment cost records (<= 20)
# One record must ba entered for each capital equipment cost for the alter=
# pitive. No "#" lines cay be prepent bétween these records for a single
t Altemtive. Below enter on each record:
# (1) Capital equipment name (<= 20 characters) followed by a ™
¥ to separate from rest of data on ‘line
# (2) Bumber of yesrs the equipment has for economically vseful 11f.e
# (3) First year of capital outlay
! (4) Last year of capital outlay
# (5) Ambufit of oitlay in base period in thousands of dollars
# (6) Salvage value in thousands of base year dollars
(D "R" (for repeu) if capital outlay is repeated as a lunp sum in lut yeu"
L4 of equipment’s life, leawve blank if not.
STRUCIURE :40 1984 1967 2(!)000 (o}
FINISH:25 1987 1987 20000 O R
# This ends capital coét records. for this al:smtivn.
#
# Operations and maintenance (0 & M) cost records (<= 20)
# One record must be entered for each 0 & M coat for the
# alternarive. No "#" lines pay be present between these lines for a singla
# slrersazive, Below enter on each record:
# (1) 0 & M cost name (<~ 20 characters followed by a ":" to separate from
f rest of data on line .. ——r T
# (2) Annual outlay in base year dollers (thousanda)

1 (3) Inflation rate for O & M ited in X

S[@ERVISORSS 800 12
ELECIRICITY: 1000 9

. JANTTORS: 750 7

MAINT SUPFLIES: 400 6

# Tuis ends operations and maintensnce cost records for this altermative

#

# Addicional sltermatives will be indisatsd simply by the pruence of more data
# records following at this point,

_Ten Car Sution-
#

‘1050

f

STRUCTURE: 40 1984 1987 225000 0

FINISH: 25 1987 1987 23000 0 R '
#

TRAIN OPERATORS:3200 12

SUPERVISORS :600 12

ELECTRICITY: 1100 ¢

JMI'ITDBS: 300 7

MAINT SUPPLIES: 420 6

#

“exit stataizel.dat;l
_DRE1:[SCRTD] snrsmz DAT;1 74 lines

¥ e
FORTRAN STOP

LGC ‘MODEL OUTFUT IS ON FILE CUSTOUT.LIS
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Exhibit 5

VAX EDITING PROCEDURES

Hotens: - :
e Underlined letters are the minimum typing required to get the MOVE [R1] to [R2] [/QUERY]
given command or qualiffer to execute. )
e R, Rl, snd R2 will now refer to ANY of the range types previously FRINT file {R]
dlgguaued unleas noted.
e Default range will be current line unless noted. ‘ ‘Notet Copies text from R to .file in page printable format.
LOPY Rl to [nl)jIQUBnY]EDU?LICATE:nl ‘ . QuIT
Notea: i . Note: Leaves editor, omits all changes in this session.
¢ Rl copied BEFORE R2. R2 is single line range. _ ) . . .-
e QUERY allowe user verification before a line is copled. REPLACE [R]

¢ DUPLICATE means make n copies of Rl.

) Notet Deletea R then enters Insert mode.
DELETE [®]{/QUBRY]J

EXIT [file] : RESEQUENCE {R]{/SEQUENCE[:1init:iner]]
Notes: ’ Notest
s ¢ Leaves EDT and saves flle. e Default R is whole buffer.
¢ Default file ia current file, next highest version. e init is initial line to RESEQUENCE.
" e dner 18 increment for RESEQUENCBlng.
FIND R e Default initial line i3 firat line in buffer.
- ® Default inc¢rement 1s 1.

Notet Moves current line to R. R must be single line ranga.
’ SEOW BUFF
INCLUDE f£ile {R] - _
Hote: Shows current status of all user-created buffers in the

Notee) current editing asession.
e Coples a file before R. )
o If R 15 a buffer name with no line range specification, :SUBSTITUTE /etringl/string2 [/R]{/QUERY][/NOTYPE]
buffer 1is created if nonexistent , otherwise R is copied befaras . :
firat line in ‘buffer. L Rotest )
: 9 NOTYPE means d¢ mot type SUBSTITUTEd lines.
INSERT[R] . : @ Any nonslphanumeric. character can be a string delimiter

_ ] a8 long as that character 1s not in etricgl or string 2.
+ Note: Inserts lines before R. Usa CTRL/Z to stop inserting. :

IYPE{R]{/STAY]

‘Note: /STAY makes the new current line the last one typed.
WRITE f1le {R]{/SEQUENCE{:fnittincr]]

Kotest

e Crestes new file from R.
¢ See RESBQUBNCE for /SEQUENCE qualifier info.



.The user enters the approprxate name and hits the carriage retiurn. When
the model has completed running,

FORTRAN STOP
LCC MODEL OUTPUT IS ON FILE COSTOUT.LIS

appears. Exhibit 6 shows the above commands.

To have the output printed on his or her terminal, the user enters
the: command

OUT COSTOUT.LIS

after the job run is completed. The first line of the file is printed
out in response to the command. When the user enters the following
command

PALL

the output file will be printed out at the terminal. (This command
stands for print all.) Exhibit 7 shows the procedure and the first
table of the sample output.

When the user is finished with the output file,
PURGE COSTOUT.LIS
is entered and the file is purged.

If the user wants only the summary table for each alternative, the
following command should be entered after OUT COSTOUT.LIS:

PALT

This command (for print altermative) will automatically print the input
summary tables without any additiomal input from the user.

2. Cost'InEEt

The input data required to run the LCC model are contained in
separate files that are accessed by the program. A file can be created,
edited, and/or deleted by using the VAX editing procedures described
dbove in the section on "Logging On."

Exhibit 4 (p. 13) is a sample input file. Instructions spec1fy1ng
the lines on which data items are to be entered are included in the file.

There are two basic sets of input data. The first set provides
information that is used by each of the up to three alternatives
contained in the model yrun. The second set contains data specific to
each of the altermatives.
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Exhibit 6

RUNNING LIFE CYCLE COST MODEL

$ Lce ‘ &
'ENTER LCC MODEL INPUT FILE NAME: statsizel.dat
FORTRAN STOP

LCC MODEL OUTPUT IS ON FILE COSTOUT.LIS

17



Exhibit 7

PRINTING OUTPUT AT THE USER'S TERMINAL

$ out costout.lis

1 1 SOUTHERN CALIFORNI
A RAPID TRANIST DISTRICT
*PALL '
1 SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

METRO RAIL LIFE CYCLE COST MODEL
(IN THOUSANDS OF DOLLARS)

RUN TITLE -— EIGHT CAR VS TEN CAR TRAINS

TITLE OF ALTERNATIVE -— Eight Car Stations

BASE YEAR - 1982
FIRST YEAR OF OPERATIONS 1988
PROJECT LIFE (YEARS) 40

ALTERNATIVE'S ASSUMPTIONS:

INTEREST RATE (PERCENT) - 10.0
CAPITAL COST INFLATION RATE (PERCENT) 5.0

CAPITAL COST OUTLAYS IN 1982 DOLLARS:

NAME LIFE FIRST YR.. LAST YR. AMOUNT SALVAGE REPEATED
(YEARS) OF CAP. OF CAP. K$ K$
OUTLAY OUTLAY
STRUCTURE 40 1984 1987  200000.00 0.00 NO
FINISH | 25 1987 1987 20000.00 0.00 YES

OPERATING & MAINTENANCE COST OUTLAYS IN 1982 DOLLARS:

NAME ANNUAL  INFLATION
OUTLAY RATE
K$ R
TRAIN OPERATORS 4000.00 12.00
SUPERVISORS 800.00 12,00
ELECTRICITY 1000.00 9.00
JANITORS - 750.00 7.00
MAINT SUPPLIES 400.00 6.00

NET PRESENT VALUE OF ENTIRE PROJECT 554856

18



Data and information in the first set of inputs are:

Run title==Up to 80 alphanumeric characters.

Base year for the run (e.g., 1982)~-Present values will be

"calculated to the base year, and the value of outlays will be

specified in base-year dollars.

Fifst year of opetations (e.g., 1990)<<This is the year when the
system will begin operations.

Number of years to be modeled, from 1 to 50--This is the life of
the project(s) to be analyzed.

Alternative—-specific data are:

Alternative name or title=~Up to 80 alphanumeric characters.

Interest rate for the alternative (in percen;)-The,interesf
rate to be used to discount money outlays and determine net

preseat value of the project.

Capital equipment inflation rate for the alternmative (in
percent)-The rate that is used to inflate capital equipment
costs, given in base-year dpllars, to the amount of actual
outlays in future years.

Up to 20 capital equipment items can be entered. For each item,
the following data are required:

- Capital equipment name, up to 20 characters.

- Kumber of yeatrs of the economic life of the equipment. This
number may be less than, equal to, or greatér than the life of
the project.

- First year when funds are expended to acquire the equipment.

- Last year of expenditures on the equipiient. If the first and
last years are the same, the entire expenditure is allocated
to that year. If the last year is greater than the first
year, the expenditure is spread out evenly throughout the
period specified.

- Amount of expenditure or outlay for the equipment, in
thousands of base-year dollars. This amount will be inflated
by the capital equipment inflation rate to the year(s) of
actual outlay.

19



- Salvage value, in base-year dollars. This amount will be
inflated and asa1gned as a negative outlay in the last year of
thé equipmeént's uséful life or the last year of the number of
yeats to be modeled.

- "R" for repeat: of the capital expenditure if its useful life
is less than the number of years to be modeled.

e Up to 20 operations and maintenance (0&M) cost items can be
entered. For each item, the following data are required:

=~ O&M cost name, up to 20 characters.

.= Amount of annual outlay for the item, in thousands of
base=year dollars.

- Inflation rate for the 0&M item, in percent.

As indicated above, Up to three altermatives can be evaluateéd in a
‘model run. The datad it?mé listéd above are repeated for each alterna=
tives The delimiter "#" is used to indicate breaks in data iriputs; one
is used after each of the first four input lines and after the last line
of 1nput of capital cost items, and one is used after the last line of
O&M cost items: The model automatically tetmitiatés reading thé input
file when it encounters the end of the file.

3. Qutput Reports

Up to three alternatives can be evaluated in each run of the LCC
Model. For each alternative, the LCC Model generates two tables. The
firht table diapiays the inpﬁt data for the alternative, and the secoqd
period as well as the 1ife cycle cost of the project (or net present
value). The second table may continie for several pages, depending on
the number of years in the study period. Exh;blta 8 and 9 are examples
of the first pages of these tables. (Appendices B through D are examples
of complete tables for three different model runs.) The data in the
first output table were exp1a1ned in the preceding description of the
input file. The data contgined in the second table are described below.

4. Interpreting the Life Cycle Cost Model Qutput

capital expenditures. ¥For each expenditure category, the year(s) of out-—
lay and the amount (in base~year dollars) are input variables. The model
allocatea the dollar amount over the number of years specified. For
example, if a cap1ta1 equipment item in base=year dollars costs $1;000
and expenditures are to be over a 3-year period, $333 will be allocated
to each year. The $333 will be increased by the capital equipment infla-
tion rate for the appropr1ate number of years. If the inflation rate is
10% and the expenditure is made 2 years after the base year, the amount
recorded would be $333 x (1.1)2, or $403.

The first set of line items on Exhibit 9 represent the ocutlays for
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: SOUTHERN CALIFORNIA *ID TRANSIT DISTRICT
O METRO RAIL LIF CLE COST MODEL
‘ (IN THOUSAN F DOLLARS) ‘

. RUN TITLE -~ EIGHT CAR VS TEN CAR TRALNS
TITLE OF ALTERNATIVE -- Eight Car Statlons

,BASE YEAR B I 1982
"FIRST YEAR OF OPERATIONS ‘ 1988
PROJECT LIFE (YEARS) . 4@

,ALTERNATIVE S ASSUMPTIONS!

INTEREST RATE (PERCENT! ‘ 18.9
CAPITAL COST INFLATION RATE {PERCENT) 5.8

CAPI1TAL COST OUTLAYS IN 1982 DOLLARSH

NAME LIFE FIRST YR. LAST YR. AMOUNT SALVAGE REPEATED
(YEARS) - OF :CAP. ‘OF CAP. Ks Ks.
OUTLAY OUTLAY , »
STRUCTURE i 1984 1987° 2e@ee8.oQ 8,88 NO :E
FINISH 25 1987 1987 20880 .89 2,88 YES o
L - . t
OPERAT.ING & MAINTENANCE COST OUTLAYS IN 1982 DOLLARS: t
NAME ANNUAL  INFLATION a
OUTLAY RATE g ;:I
Ks$ X .
n 3
TRATN- OPERATORS 4Bpe .00 8.08 a2k
SUPERVISORS - 8eR .88 8. oy b
ELECTRICITY . 1900.08 9.88 o
JANITORS - 758,08 7.09 5
MAINT SUPPLIES 4BE .90 6.900 b
: g
3
NET PRESENY VALUE OF EHTIRE PROJECT 367225 E
_ ) S
]
H
/
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SOUTHERN: CAL1FORN1A ID TRANSIT DISTRICT
. METRO RAIL LI1F CLE COST MODEL '
\ . (IN THOUSAN OF DOLLARSY

RUN TITLE -- EI1GHT CAR VS TEN CAR TRAINS

TITLE OF ALTERNATIVE "EAght Car Stations

1982 1983 1984 1985 1986 1987 1988 1989 1999

CAP1TAL EXPENDITURES
STRUCTURE == ACTUAL DOLLARS '] g 55125 57881 687756 63814 '] ] ]
=— PRESENT VALUE a ] 45558 43487 415189 39624 a g .3
FINISH -~ ACTUAL DOLLARS g ] ] a ] 25526 '] a a
‘== PRESENT VALUE a ] g a ] 15849 . a a g
TOTAL CAPITAL EXP. -- ACTUAL DOLLARS -8 ] 66126 . . ‘67881 60775 89348 a a a
== PRESENT VALUE I3 ] 45558 43487 41518 55473 I '] o
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) I § ] a ] g '] 33923 33923 33923

OPERATING COSTS
TRAIN OPERATORS -- ACTUAL DOLLARS ] g ] o ] '] 6347 6855 7484
_ -~ PRESENT VALUE ] ] g o ] ¥ 3583 3518 3454
SUPERVISORS == ACTUAL DOLLARS 1. ] g a ] a 1269 1371 1481
== PRESENT VALUE o ] ] I ] ¥} 717 704 691
ELECTRICITY -- ACTUAL DOLLARS a g ] I g a 1677 1828 1993
~= PRESENT VALUE ¥} g ] a ] I 947 938 938
JAN1TORS =~ ACTUAL DOLLARS a g g ] ] a 1126 1204 1289
‘ ~=- PRESENT VALUE I} ] ] I g ] 635 618 681
MAINT SUPPLIES == ACTUAL DOLLARS [ 2 g 8 2 [ 567 6@l 638
-- PRESENT VALUE ] ] g ] g g 328 389 297
TOTAL OPER. COSTS -- ACTUAL DOLLARS '] g ] o g '3 17987 L1860 12893
-« PRESENT VALUE ] o I a I a 6202 6086 5973
SUM OF AEC AND OPERATING COSTS a ] a o ] a 44919 45783 46726
N.P.V. OF ENTIRE PROJECT Y.T.D. ] ] 45558 89945 139666 186828 192238 198316 284289
Exhibit 9

SAMPLE DETAILED OUTPUT REPORT
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The salvage value of each item of equipment is recorded as a mega-
tive outlay at the end of its useful life or at the end of the study
period, whichever comes first. Salvage values are specified in base-
year dollars and are increased by the capital equipment inflation rate.

If the useful life of a capital expenditure item extends beyond the
study period, the remaining value is recorded as a negative outlay in
the last year of analysis, in addition to the salvage value of the item.
This amount is calculated by subtracting thé salvage value from the cost
of the equipment, adjusting the value for 1nflat10n, and then multx-
plyxng by the fractlon of useful life remaining. For example, assume
the cost of the equipment is $1,000, its salvage value is $100, its
useful life 'is 20 years, the study period covers the first 15 of those
years, the interest rate is 10%, the last year of the amnalysis is 2000,
and the base yéar is 1985. Under those assumptions, the following
amount would be recorded in the year 2000 and would represent the value
of the equipment at that time:

- ($1,000-$100) x (1.10) 2000719852 (15/20) = -$2,820 .

Added to the -$2,820 is the salvage value, or

- $100 x (1;10)(2000'1985) = ~$418

Each of the capital outlays is shown in actual and discounted
values. The actual value is the amount of money that will be spent (or
received); the discounted values represent the present value of the
outlay discounted to the base year.

The annual equivalent costs (AECs) for each year are shown
immediately under the sum of capital outlays. These costs represent
amortization of the cash flow for the sum of the capital items. Equal
annual outlays over the life of the product are calculated similarly to
the repayment of traditional home mortgages. For those capital items
whose useful life is less than the study period and whose purchase must
be repeated, the AEC for period useful life is calculated separately.
For example, if an item must be replaced every 5 years, the model will
calculate the purchase price of the item e?ery 5 years, determine its
AEC over its 5=~year useful life, and add it to the appropriate sum of
AECs for other capital items.

The interest payments made between the expenditure for the capital
equipment and jits actual use (when it begins to generate revenues) mst
be considered. The actual outlays for capital items are increased by
the interest rate for the number of years between expenditure and the
first year of operations before being multiplied by the factor to gener-
ate AECs. For example, suppose a $1,000 expenditure were made in 1995
and the system began operation in 1997. If the interest rate were 10%,
the model would yse $1,000 x (1.1)2 = $1,210 as the amount that would
be amortized over useful life of the equipment.
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The formula for the amortization factor is:

T o (1e)®
or

1- (+) " (141)-1

where "r" denotes the interest rate and "n" the number of years of

useful 11fe.

Operating and maintenance costs are shown next. The user specifies
the annual amount of each operating and maintenance item in base-year
dollars. The model adjusts these for inflation and records the values
on the table once the system begins in operation. The present value of
each entry is also given. )

To provide en estimate of the actual outlays for SCRTD for each
year of operatiom, the sum of the operating costs and the annual
equivalent of capital costs is listed.

. The net present value of the outlays is given on the last page of
the second output tables (as well as in the first output table). This
figure represents the amount of base-year dollars that could be invested
at the specified interest rate and just be sufficient to provide the
stream of actual .capital and operating-cpsta associated with the project.

5. Sensitivity Analysis

To conduct semBitivity analyses using the LCC Model, the user
adjusts the approprlnte variables in the input file and reruns the
program. A senszt1v1ty analysis was performed for Example 1 {(Chapter
111). Appendix B gives the output listing for the first case and
Appendix C gives the listing for the second. .

In Example Problem 1, the first case specifies 8% inflation for
train operator and supervisor wages. In this case; the 8-car station
has a lower present value and therefore is preferred to the 10-car
-station. If wage inflation is 12% instead of 8%, the net present value
of the 1l0-car station is lower than that for the 8-car statiom. Figure
4 presents these results. This illustrative sensitivity analysis shows
that the alternative chosen depends on the input assumption regarding
wage rates, among other variables.
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Net Present Value of Alternative (millions)

$575 _

550 +

525 ¢

500 4

4754

450 4
1:42'5 +
400 +
375+

350 ==

- Statie
8 Car Station <.

- 10 Car Station

-L

+ }
10 12 Percent

Wage Rate Inflation for Train
Operators and Supervisors

FIGURE 4: SENSITIVITY GRAPH FOR EXAMPLE 1
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6. Cost Differentials

The user may prefer to work with cost differentials rathef than
actual amounts for each alternative. In this case, the user entérs into
the input file the difference in costs (either positive or negative) for
each category as one alternative instead of using two alternatives, each
containing the absolute cost levels for the capital and operating and
maintenance cost categories. The present vaue of the cost difference
method is equal to the difference between the present values for the two
alternatives. Appendix D contains the results of running the differences
for the 10~ and 8-car alternatives in Appendix B. The positive value of
the present value indicates that the l0-car station has a higher life
eycle cost than the 8~car station. If the wage inflation were .increased
to 12%, the present value of the difference would be negative, indicating
that the l0-car station alternative has a lower life cycle cost than the
8-car station altermative. '
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III. EXAMPLE PROBLEMS

.

This chapter discusses two sample problems. Example 1 has been run
on the LCC Model, and the outpit is presented in Appendices B through D.
In the first run, absolute costs are used. The second run is a sensi-=
tivity amalysis indicating the effects of a higher inflation rate for
train operators' salaries. The third run uses the difference between
the base and the second alternative rum specified in the first run (des-
cribed in Section 6 of Chapter II). By using differences, only one
alternative needs to be run. If the present value is positive, the base
alternative is more expensive than the second alternative. Conversely,
if the present value is negative, the base alternative has the lower
present value.

The second example problem is presented for the user to solve.

Example 1: Trade—off Between Operating and Capital Costs

The South Sucotash Tramsit District (SSTD) is trying to decide
whether to build subway stations capable of holding 8- or l0-car trainms.
Using 10-car trains would require fewer operators but would increase the
cost of the statioms. A preliminary analysis indicates the following
costs associated with each alternative:

Costs (thousands of dollars)

Amual Operating and Eight=-Car Ten-Car
Maintenance Costs Stations Stations Difference

Train opexators $4,000 $3,200 -$800
Supervisors . 800 600 - 200
Station electricity 1,000 1,100 100
Station Maintenance :

Labor ‘ 750 860 50

Supplies : 400 420 20
Capital Costs Life
Station structure . 40 200,000 225,000 25,000
Station .finish 25 20,000 23,000 3,000
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O All costs have been estimated in 1982 dollars. The timing of the costs
for the two capital item is as follows:

Capital Expenditure

Structure Fifiish
First year of comstructiom 1984 1987
Last year of comstruction 1987 1987

The first year of the system's operations is 1988.
Anticipated inflation rates per year are as follows:
o Train operators and supervisors——S8%
o Janitors (station maintenance)--7%
-® Electricity-—9Z
© Maintenance supplies—62.

The current cost of money (interest rate) is 10Z. Based on life cycle
cost alome, should the SSTD build statioms for 8-car or l0=-car trains?

Example 2: Differing Costs and Lives

. An architect is trying to select an escalator for a newly refur-

‘ bished building. After comsidering the engimeering requirements, he has
reduced the choice to three models. On the basis of an analysis of the
reliability and maintainability of the three escalators, he has developed
the following data:

- Costs {(thousands of dollars) Life

Initial Purchase Annual Maintenance Expectancy
Escalator Price (1982) Cost (1982) (years)
Model A : $120 $6 20
Model B ) 140 5 25
Model C 160 5 ‘30

The architect also makes the following assumptions:

® The cost of new escalators will increase 2% per year ovér the
next 50 years. :

@ Annual maintenance costs will increase 6% per year over the next
50 years.
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® The building will last 50 years, at which time it will be torn
down, and the escalator will be sold at its depreciated value.

o The cost of money is currently 10.5%.
The owner of the building has requested that the architect choose

the escalator with the lowést life cycle cost. Based on the information
above, which escalator should the architect select?
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Appendix A

FINANCIAL FORMULAS

Present Value of a_Future Cash_Flow

AMT

PV = (1 + r)n

where

PV = present value

AMT = amount; in future year's dollars

r = interest rate
=

n number of years.

Annual Equivalent Cost

b
1+ )8
r(l + )

* (1 + ™1

AEC = Capital 1-(
Cost '

= Capital
Cost

Replacement Cost

- Capital

RC Cost

(1+i)®
c
wvhere

i. = capital cost inflation rate.
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Appendix B

OUTPUT FOR EXAMPLE 1 WITH 8%
WAGE INFLATION



€€

: : S8OUTHERN CALIFORNIA RAPID TRANSIT DISTRICT
METRO RAIL LIFE CYCLE COST MODEL ;
(IN THUUSANDS OF DOLLARB) '
RUN TITLE ~= EIGHT CAR VB TEN CAR THAINS
TITLE OF ALTERNATIVE == Eight Car Stations '

]

]

1.
BASE YEAR . " 1982 \

1

FIRST YEAR OF OPERATIONS 1908
PROJECT LIFE (YEARS) 40 -

ALTERNATIVE®S ABSUMPTIONSS

L , i
INTEREST RATE (PERCENT) 10,0 !
CAPITAL COSY INFLATION RATE (PEKCENT) 5,0 |
]
|
t

CAPITAL COSY OUTLAYS IN 1982 VOLLARSS

NAME LIFE. FARST YR, LAST ¥R, _AMOUNT SALVAGE REPEAIED

(YEARS)  UF CaP, UF Cap, K$ K8 i

byruay OUTLAY :

STRUCTURE 40 1904 1907 200000,00 0,00 . NO i
FINISH 25 1987 1907 20000,00 0,00 {1
. i

OPERATING & NAINTENANCE COST UUTLAYS 1IN 1982 DOLLARSS

NAME ANNUAL INFLATION

OUILAY  RATE
Ks % !
i
TRAIN OPERATORS 4000,00 © 8,00 _ '

‘SUPERVISORS 80U, U0 6,00
ELECTIRICITY 1000,00 9,00 :
JANITORS T5¢,00 7.00 i

" MAINT SUPPLIES 400,00 6,00

NET PRESENT VALUE OF ENTIHE PROJECT 367228



k2%

TITLE OF ALTERNATIVE

CAPITAL EXPENDITURES
'BTRUCTURE

PIKISH

TOTAL CAPITAL EXP,

ARNUAL EQUIVALENT OF

OPERATING COBTS
TRALN OPERATORS
SUPERVISORS

-~ ELECTRICITY
© JANITORS

MALINT BUPPLIES

TOTAL OPER, COSTS

SUM OF -AEC: AND OPERATING CO5TS

r 1

!

SOUTHERN cnutr:’i RAPID TRANSIT OISTRICT
METRO RAIL LIFE CYCLE COST MODEL
(IN THOUSANDS OF DOLLARS)

RUN TITLE == EIGHT CAR V8 TEN CAR TRAINS
== Elght Car Stations

1982 1983 1984 1965 1966 1907 1968
== ACTUAW DOLLARS 0 0 SS125  §788% 80778 638id4 "o
e~ PRESEWT VALUE 0 0 45558 3487 41510 39624 0
== ACTUAL UOLLARS 0 0 ‘0 0 0 28526 0
~» PRESENT VALUE 0 0 o 0 0 15949 0
~~ ACTUAL UDLLARS 0 0 55128 s7881 60775 89340 0
=~ PRESENT VALUE 0 0 45558 43487 41510 $5473 0
CAPITAL COSTS (AEC). 0 0 0 io - ® - 0 33923

:

;

) v
o= ACTUAL DDLLARS 0 0 0 10 0 0 6347
o= PKESENT VALUE 0 0 0 ‘o 0 0 3583
== ACTUAL UDLLARS 0 0 0 i0 0 0 1269
= PRESEAT VAGUE 0 0 0 i0 0 0 717
== ACTUAL UDLLARS 0 0 0 0 0 0 1677
~= PRESENT VALUE ° 0 0 0 ‘0 0 0 947
== ACTUAL UDLLARS 0 0 0 io 0 0 1126
«= PRESENT VALUE 0 0 0 i0 0 0 635
== ACTUAL DOLLARS 0 0 0 io 0 0 567
== PRESENT VALUE 0 0 0 10 0 0 320
== ACTUAL UOLLARS 0 0 0 o 0. o . 10987
o= PRESENT VALUE 0 0 0 0 0 0 6202
0 0 0 0 0 0 44910

33923

6855
3518
1371

704

1828

918
1204
618
601
309

11860
5086

45783

1990

33923

7404
3454
1481
691
1993
930
1289
601
638
297

12803

5973
46728



SOUTHERN CALIFORNIA BAPID TRANSIT DISTRICT
. METRO RAIL L IfdRCLE COST MODEL ‘
{IN THOUSANDWIOF DOLLARS ) :

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

. TITLE OF ALTERNATIVE == Eight Car Stations

1991 1992 1993 1994 1996 1996 1997 1998 1999
CAPITAL EXPENDITURES
STRUCTURE =~ ‘ACTUAL DOLLARS [} '3 J4 '] I} 4 g -] I 4
== PRESENT VALUE L] "] g o [} g g g ]
FINISH == ACTUAL DOLLARS ] g o [} L] '] ] ] g
: -- PRESENT VALUE I} ] "] ] g g g g ]
TOTAL CAPITAL EXP. =~ ACTUAL DOLLARS ] '] '] ] g ] g ] ]
== PRESENT VALUE [} [} g # @ ] "] g
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 33923 33923 33923 33923 33923 33923 33923 33923 33923
OPERATING COSTS
TRAIN OPERATORS - == ACTUAL DOLLARS 7996 8636 9327 180873 19878 11749 12689 13704 14809
-= PRESENT VALUE 3391 3329 3269 3289 3161 3994 ‘3938 2982 2928
SUPERVISORS ~= ACTUAL DOLLARS 1599 1727 1865 215 2176 2358 ‘2538 2741 2968
_ =~ PRESENT VALUE 678 666 654 642 639 619 608 596 586
ELECTRICITY -~ ACTUAL DOLLARS 2172 2367 2580 2813 3066 3342 3642 3970 4328
_ -- PRESENT VALUE 921 913 94 896 888 age 872 864 856
JANITORS -~ ACTUAL DOLLARS 1379 1475 1579 1689 1887 1934 20869 2214 2369
~= PRESENT VALUE 585 569 553 538 524 509 ‘485 482 469
MAINT SUPPLIES -~ ACTUAL DOLLARS 676 716 759 885 853 984 959 1816 1877
-- 'PRESENT VALUE 287 276 266 256 247 238 229 221 213
TOTAL OPER. COSTS -~ ACTUAL DOLLARS 13822 14922 16118 17394 18781 2@279 21897 23645 25534
~~ PRESENT VALUE 5862 5763 8647 5542 5448 53489 5242 5146 5852
SUM OF AEC- AND OPERATING COSTS 47744 48845 59833 51317 627083 54201 558280 57568 59457
N.P.V. OF ENTIRE PROJECT Y.T.D. 218181 2165994 221550 227093 232533 237873 243115 2482680 263312
i5
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SOUTNERN CAL1FORN1A 1D TRANSIT DISTRICT
. METRO RAIL LIF CLE COST MODEL
{IN THOUSANDWPOF DOLLARS)
RUN TITLE -- EIGNT CAR VS TEN CAR TRAINS

TITLE OF ALTERNATIVE

- Elght Car Stationa

2008 2eal 2892 2003 2884 2885 T 2886 .. ¥ 2898

CAPITAL EXPENDITURES
STRUCTURE ~- ACTUAL DOLLARS ] ] '] ] ] g ] g ']
. ~- PRESENT VALUE ] I} ] '] '] ] ] g ']
FINLSN -- ACTUAL DOLLARS -] g '] ] '] ] [/} ] g
--~ PRESENT VALUE ¥} ] -] ] ] -} ] -] -]
TOTAL CAPITAL EXP. -= ACTUAL DOLLARS g g ] ] 4 ] ] ] ]
-- PRESENT VALUE ] ] '] ] '] '] ] ] g
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 33923 33923 ‘33923 33923 33923 33923 33923 33923 33923

OPERATING COSTS
TRAIN OPERATORS ~- ACTUAL DOLLARS 16984 17263 18644 28135 21746 23486 25365 27394 29585
-~ PRESENT VALUE 2875 2823 2771 2721 2671 2623 2575 2528 2482
SUPERVISORS -- ACTUAL DOLLARS 3197 3453 3729 4@27 4349 4697 5873 6479 5917
--: PRESENT VALUE 575 565 554 544 534 525 515 586 496
ELECTRICITY =" ACTUAL DOLLARS 4217 5142 5604 6109 6659 7258 7911 8623 9399
«~ PRESENT VALUE 848 841 833 825 818 811 83 796 789
"JANITORS -~ ACTUAL DOLLARS 2535 2712 2982 3185 3323 3555 3804 4871 4356
-~ PRESENT VALUE 456 443 431 428 488 397 386 376 365
MAINT SUPPLIES ~- ACTUAL DOLLARS 142 1218 1283 1360 1441 1628 1628 1717 1328
| . -- PRESENT VALUE 2@5 198 191 184 177 171 164 158 153
TOTAL OPER. COSTS ~= ACTUAL DOLLARS 27675 29788 32162 ‘34736 37518 49524 43773 47283 51877
~~ PRESENT VALUE . 4968 4869 4781 4694 4609 4526 4444 4364 4286
SUM OF AEC' AND OPERATING COSTS 61497 63782 66886 68659 71441 74447 77695 81286 ‘aseep
N.P..V. OF ENTIRE PROJECT Y.T.D. 268272 263141 267922 272616 2717228 2817560 286194 299558 294844
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- SOUTHERN CALIFORNIA 1D TRANSIT DISTRICT
. METRO RAIL LIF CLE COST MODEL 0
: (IN THOUSAN F DOLLARS)

A RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS:
TATLE OF ALTERNATIVE

Ei1ght Car Stations

2089 zele 2411 ze12 2013 2814 2015 zZe1e 2817
CAP1TAL EXPENDITURES

STRUCTURE == ACTUAL. DOLLARS g ) g ) o - § ) ) g
i =- PRESENT VALUE g g g ) ] ) 8 g )
FINISH ‘ ~= ACTUAL DOLLARS ) o g 86439 g ) ] 8 )
‘ ~= PRESENT VALUE ) g g 4854 g [ ) ] ) [ )
TOTAL CAPI1TAL EXP. -- ACTUAL DOLLARS -9 | g 86439 ] ) - o )
== PRESENT VALUE . ] ] g 4954 g [ ) | g [ )
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC}) 33923 33923 33923 33923 49842 49842 49842 48842 ° 4pB42

OPERATING: COSTS .
TRAIN OPERATORS == ACTUAL DOLLARS 31952 34588 37269 49251 43471 46948 58704 54761 59141
== PRESENT VALUE 2437 2393 2349 2387 2265 2224 2183 2143 r4¥ L)
SUPERV1SORS == ACTUAL DOLLARS 6394 6982 7454 8a5y 8694 939¢ 12141 184952 11828
-- PRESENT VALUE 487 . 479 470 461 453 445 437 429 421
ELECTRICITY == ACTUAL DOLLARS 18245 11167 12172 13268 14462 15763 17182 18728 28414
- == PRESENT VALUE 781 774 767 768 753 747 748 733 726
JANITORS == ACTUAL DOLLARS 4660 4987 5336 5709 " 6189 6536 6994 7484 sea7
== PRESENT VALUE 356 346 336 327 318 318 381 293 285
MALINT SUPPLIES == ACTUAL DOLLARS 1929 2845 zZ167 2297 2435 2581 2736 r47:1 § 3874
-= PRESENT VALUE 147 142 137 132 127 122 118 114 189
TOTAL OPER. COSTS == ACTUAL DOLLARS 65177 69699 64398 695756 75171 81219 87267 94825 192466
=~ PRESENT VALUE 4299 4133 4060 3987 3916 3847 3779 3712 3646
SUM OF AEC AND OPERATING COSTS 89188 93531 98321 193498 116212 122061 128599 135667 143397
N.P.V., OF ENTIRE PROJECT Y.T.D. 299953 ‘303186 387246 316187 329193 323960 327728 331448 3359286
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| SOUTHERN CALIFORNIA G@PID TRANSIT DISTRICT
‘ METRO RATL LIF@NCLE COST MODEL O
CIN THOUSANTWPOF DOLLARS )

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

TITLE OF ALTERNATIVE Efght Car Stations

2P18 2819 2820 2921 2022 2023 2024 2025 2826

CAPITAL EXPENDITURES
STRUCTURE ~= ACTUAL DOLLARS I '] '] '] g I ] '] I
=- PRESENT VALUE '] I I '] "] I’ '] 9 I
FINISH -~ ACTUAL DOLLARS I '] o '] I I I '] "]
. -= PRESENT VALUE I’ I @ I I '] "] '] I
TOYAL CAPLTAL E¥P, -- ACTUAL DOLLARS 8 % ] -] 8 ] B B ]
-- PRESENT VALUE I '] I’ I '] '] '] I
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 48842 4pB42 40842 49842 49842 4PB42 4PB42 apga2 APB4A2

OPERATING COSTS
TRAIN OPERATORS -~ ACTUAL DOLLARS 63873 68983 745681 8e461 86898 93850 © 1@1358 189467 - 118224
~-- PRESENT VALUE © 2066 229 1992 1966 1920 1885 1851 1817 1784
SUPERVISORS ~~ ACTUAL DOLLARS 127786 13797 1490889 16892 ‘17380 18778 28272 21893 23645
-~ PRESENT VALUE 413 4P6 398 gl 384 377 370 363 357
ELECTRICITY ~- ACTUAL DOLLARS: 22261 24254 26437 28816 31489 34236 37318 49676 44337
~~ PRESENT VALUE 720 713 787 700 694 688 681 675 669
JANITORS -~ ACTUAL DOLLARS: 8568 9168 9089 19496 11231 12017 12858 13758 14721
-~ PRESENT VALUE 277 270 262 255 248 241 235 - 228 222
MAINT SUPPLIES ~~ ACTUAL DOLLARS 3259 3454 3662 3881 4114 4361 4623 4908 5194
~- PRESENT VALUE 185 182 98 94 91 88 . B4 81 78
TOTAL OPER. COSTS -~ ACTUAL DOLLARS' 118726 119655 1293089 139747 151832 163235 176428 198695 206121
~~ PRESENT VALUE 3582 3519 3467 3396 ‘3337 3279 3222 3166 3t
SUM OF AEC AND OPERATING COSTS 161667 168497 179161 189589 191874 2040786 217278 231536 246963
N.P.V. OF ENTIRE PROJECT Y.T.D. 338668 342187 345644 ° 349048 . 352377 ‘355656 358878 362943 365154
38
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SOUTHERN CAL.IFORNIA BdPI1D TRANSIT DISTRICT ,
. METRO RAIL LIFEMCLE COST WODEL . .
(1IN THOUSANDSPOF DOLLARS)

RUN TITLE -- E1GHT CAR VS TEN CAR TRAINS

TITLE OF. ALTERNATIVE Efght Car Stations

2027
CAPITAL EXPENDITURES

STRUCTURE -- ACTUAL DOLLARS g

-= PRESENT VALUE .

‘FINISH -~ ACTUAL DOLLARS -7188@

: =-- PRESENT VALUE =986

TOTAL CAPITAL EXP. -~ ACTUAL DOLLARS -718880

-- PRESENT VALUE =986

ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 409842
OPERATING COSTS .

TRAIN OPERATORS -=- ACTUAL DOLLARS 127682

_ -=- PRESENT VALUE 1762

SUPERVISORS -= ACTUAL DOLLARS 25536

-~ PRESENT VALUE 359

ELECTRICLTY -= ACTUAL DOLLARS 48327

-- PRESENT VALUE 663

JANITORS ~= ACTUAL DOLLARS 15752

-~ PRESENT VALUE 216

MAINT SUPPLIES -~ ACTUAL DOLLARS . 5586

-- PRESENT VALUE 76

‘TOTAL OPER. COSTS ~- ACTUAL DOLLARS 222803

-~ PRESENT VALUE 3057

SUM OfF AEC AND OPERATING COSTS 263545

N.P.V. Of ENTIRE PROJECT Y.T.D. 367225
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' SOUTHERN CALIFORNIA BdP1
. METRO RAIL L IF
CIN THOUSAN

D TRANSIT DISTRICT
LE COST MODEL
F DOLLARS)

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

TITLE Of ALTERNATIVE == Tan Car Stattfons

BASE YEAR 1982
FIRST YEAR OF OPERATIONS B 1988
PROJECT LAFE (YEARS:) . 48
ALTERNATIVE*S ASSUMPTIONS: '
INTEREST RATE (PERCENT) o 19.9
CAPITAL COST INFLATION RATE (PERCENT) 5.8
CAPITAL COST OUTLAYS IN 1982 DOLLARS! '

NAME LIFE  FIRST YR. LAST YR. AMOUNT SALVAGE

( YEARS) _ OF CAP. Of CAP. K$ Ks
QUTLAY OUTLAY

STRUCTURE 48 1984 1987 225009.08 P.09
FINISH 25 1987 1987 23090.00 .88
OPERATING & MAINTENANCE COST OUTLAYS IN 1982 DOLLARS!

NAME ANNUAL INFLATION

OUTLAY RATE
Ks X

TRAIN OPERATORS 3200.08 6.08
SUPERVISORS 600,00 g.00
ELECTRICITY 1190, 00 9.080
JAN1TORS 800 .08 7.08
MAINT SUPPLIES 429.00 6.00
MNET PRESENT VALUE OF ENTIRE. PROJECT 379417
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——

TITLE OF ALTERNATIVE

CAPITAL EXPENDITURES

STRUCTURE
FINISH

TOTAL CAPITAL EXP.

ANNUAL EQUIVALENT OF -

OPERATING COSTS
TRAIN OPERATORS
SUPERVI1SORS
ELECTRICITY
JANITORS

MAINT SUPPLIES:

TOTAL OPER. COSTS

CAPITAL COSTS (AEC)

Ten Car Stations

“ACTUAL DOLLARS

PRESENT VALVUE
ACTUAL DOLLARS
PRESENT VALUE

ACTUAL DOLLARS
PRESENT VALUE

- ACTUAL DOLLARS

PRESENT VALUE
ACTUAL DOLLARS
PRESENT VALUE

ACTUAL DOLLARS:

PRESENT VALUE
ACTUAL DOLLARS
PRESENT VALUE
ACTUAL DOLLARS
PRESENT VALUE.

ACTUAL ‘DOLLARS
PRESENT VALUE

SUM OF AEC AND OPERATING COSTS:

N.P.V. OF ENTIRE PROJECT Y.T.D.

IR R TR IR T I s I T R HH T H IR I I BH B HHI N R

SOUTHERN CALIFORNIA
METRO RAIL LIF
( IN THOUSAN

1982

D Sn DnEnnEonDnDDDm

"1983

n an aannannsonna®

ID TRANSIT DISTRICT
CLE COST MODEL )

D F DOLLARS)

RUN TITLE -~ EIGHT CAR VS TEN CAR TRAINS

1984

62016
61263
)
g

62016 .

51253
g

61263

41

n o5 moonanLnE®

65116
48923
a
[ )

65116
48923

m mn nannananann

188175

1986

68372
46699
a
[}

68372
46699

146875

IR I I A R iR A T H

m D nononnannmnan

1987

71791
44576
29354
18227

181145
62883

n nm Lmoannnoan®

209678

HE1HE N

1988

38240

5878
2866
952
537
1845
1941
1281
678
696
336

9671
8489

47912

215137

38248

5484
2814
1828
528
20811
1832
1285
659
632
324

10440
6357

48680

‘220494

382448

5923
2763
1111
518
2192
1822
1375
641
669
312

11269
‘5257

49519

‘228751
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. SOUTHERN CALIFORNIA ID TRANSIT DISTRICT '
METRO RAIL LIf CLE COST MODEL ,
(IN THOUSANDS OF DOLLARS?)

RUN TITLE =-- EIGHT CAR VS TEN CAR TRAINS
TITLE OF ALTEANATING

Tan Car Stations

1991 1992 1993 1994 1995 1996 1997 1998 1999

CAPITAL EXPENDITURES
STRUCTURE - ~= ACTUAL DOLLARS '] ] I ] g 4 ] ] o ']
: == PRESENT VALUE '] ] g ] ] L] g '] ]
FINISH ‘ -~ ACTUAL DOLLARS [} g '} g g g [} ] g
-~ PRESENT VALUE ] g 4 g ] I} g '] g
TOTAL CAPITAL EXP. -- ACTUAL DOLLARS - [} ' § [} 8 [} [} [} [} [}
~= PRESENT VALUE ] g '] ] ] ] ] ]
ANNUAL EQUIVALENT Of CAPITAL COSTS (AEC) - 38248 38248 38248 38240 38248 38248 38249 38248 38249

OPERATING COSTS
TRAIN OPERATORS -- ACTUAL DOLLARS 6397 69089 7461 80858 87983 9399 18151 18963 ° 11849
_ --: PRESENT VALUE 2713 2664 2615 2568 2521 2475 2430 2386 2342
SUPERVISORS =+~ ACTUAL DOLLARS 1199 1295 1399 1511 1632 1762 1993 2056 2229
-~ PRESENT VALUE 589 499 498 4p1 473 464 456 447 439
ELECTRICITY == ACTUAL DOLLARS 2389 2694 2838 3994 3372 3676 4887 4367 4768
: ~= PRESENT VALUE 1813 10084 99§ 986 977 968 959 950 942
JANITORS: -~ ACTUAL DOLLARS 1471 1574 1684 1882 1928 2063 22087 2362 2527
-=. PRESENT VALUE 624 687 598 574 558 543 528 514 500
MAINT SUPPLIES «= ACTUAL DOLLARS 219 752. 797 845 896 958 1987 1867 I3l
~= PRESENT VALUE 381 298 279 269 259 258 241 232 224
TOTAL OPER. COSTS =« ACTUAL DOLLARS 12166 13134 14180 16318 16531 17858 19275 29815 22478
-~ PRESENT VALUE 5159 5064 4978 4878 4788 4789 4614 4538 4447
SUM OF AEC. AND OPERATING COSTS 58486 51374 52428 53550 54771 56098 57515 59855 68719
N.P.V., Of ENTIRE PROJECT Y.T.D. 230911 235875 249944 ° 245823 258611 255311 259926 264455 268903
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TITLE OF “ALTERNATIVE

CAPITAL EXPENDITURES

STRUCTURE
FINISH

TOTAL CAPITAL EXP.

ANNUAL EQUIVALENT Of

OPERATING COSTS
TRAIN OPERATORS
SUPERVISORS
ELECTRICITY
JANITORS

'MAINT SUPPLIES

TOTAL OPER. COSTS

CAPITAL COSTS {AEC)

Ten Car Stations

ACTUAL. OOLLARS
PRESENT VALUE
ACTUAL DOLLARS
PRESENT VALUE.

ACTUAL DOLLARS
PRESENT VALUE

ACTUAL :DOLLARS
PRESENT VALUE
ACTUAL DOLLARS
PRESENT VALUE
ACTUAL DOLLARS
PRESENT VALUE

ACTUAL ‘DOLLARS

PRESENT VALUE

ACTUAL DOLLARS

PRESENT VALUE

ACTUAL DOLLARS
- PRESENT VALUE

SUM OF AEC AND OPERATING COSTS

N.P.V. OF ENTIRE PROJECT Y.T.D.

R I TN LI EE IR 3R 1 B

HEITHE IR IR hn t EER

SOUTHERN CALLIFORNIA
METRO RAIL LIF
{IN THOUSAN

2008

an s=aan

38249

12787
2309
2398

431

5189
933
27104

486

1199

216

24276
4366

62617

‘273269

1L HE AR RS

2891

oo Soawn

38240

1381%
22%8
2589

423
6656
925
2893
473
1271
298

26219
4287

644680

277556

ID TRANSIT DISTRICT
CLE COST MODEL

0¥ 0 DOLLARS)

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

2892

an aaan

‘38240

14915
2217
2797

416
6165
816
‘3896
468
1347
288

28319
4209

66568

281766

43

20893

Hl-l nTmEam

38Zap

16198
2177
3029

488
6728
988
3312
448
1428
193

3e509
4133

6882%

285899

I

2004

28 m=aas

38248

17397
2137
3262

491
7324
oy
3544
4386
1513
186

33941
4959

71282

289958

2095

an sonnn

38249

18789
2098
3523

393
7984

892
3792

424
1604
179

35692
3986

73932

293944

2006

asa®

am

38249

29292
2868
3885

386
87@2
aa3
4958
412
1781
173

38667
3918

76798

29785%

20807

nn ooan

38249

21915

2923
4189
379
9485
a7s
4342
481
1893
166

41654
3845

79895

381793

" 2898

an snon

38249

23668
1986
4438

372

19339

868
4646
399
1911
16¥

450892
3776

83242

395479




SOUTHERN CALIFORNIA. 1D TRANSIT DISTRICT
METRO RAIL LIF CLE COST MODEL
_ { IN THOUSANDS Of DOLLARS} : -
RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

P

TITLE OF ALTERNATIVE

Ten Car Stattons

_ 2089 2018 2811 2812 2813 2014 2015 2016 2017
CAPITAL EXPENDITURES
STRUCTURE == ACTUAL. DOLLARS '] | a '] I’ 9 g g ']
_ =- PRESENT VALUE L] g ] g I o g g g
FINISH L == ACTUAL. DOLLARS I’ '} I} 99408 I’} a @ g )
: -- PRESENT VALUE @ '] a 5697 a | q q a
TOTAL CAPITAL EXP. -- ACTUAL DOLLARS I ] I’ 994985 I’ I’ '] '] I’
== PRESENT VALUE '] a 5697 a a g ] o
ANNUAL EQUIVALENT Of CAPITAL COSTS (AEC) 38248 38248 - 36248 38248 . 46197 46197 46197 46197 46197
OPERATING COSTS
TRAIN OPERATORS -= ACTUAL DOLLARS 25562 27687 29815 32281 34777 37559 48663 43808 47313
_ , -- PRESENT VALUE 1959 1914 1889 1945 1812 1779 1747 1715 1684
SUPERVISORS: -- ACTUAL DOLLARS 4793 5176 5590 6938 6521 7042 7606 8214 8B7.1
_ == PRESENT VALUE 366 359 362 346 340 334 327 322 316
ELECTRICITY -- ACTUAL DOLLARS 11279 12284 13389 14594 15998 17340 18909 20681 224585
: -- PRESENT VALUE 860 852 844 836 829 821 gl14 806 799
JANITORS ~= ACTUAL DOLLARS 4971 5319 5691 6990 6516 6972 7468 7983 B541
. -- PRESENT VALUE 379 369 359 349 339 - 339 321 312 394
MAINT SUPPLIES == ACTUAL. DOLLARS 28256 2147 2276 2412 2557 2718 2873 . 3845 3228
: -~ PRESENT VALUE 154 148 143 138 133 128 124 119 116
TOTAL OPER. COSTS == ACTUAL DOLLARS 48621 52533 56762 61336 66278 71623 77483 83652 98499
== PRESENT VALUE 37089 ‘3643 3678 3818 3453 3392 3333 3274 3217
SUM OF AEC AND OPERATING COSTS 86861 98773 95883 99575 112475 117828 123688 129849 136606
N.P.V. OF ENTIRE PROJECT Y.T.D. 399188 212838 3164989 3256280 329973 332466 335798 339873 342290
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SOUTHERN CAL1FORNIA BAPID TRANSIT DISTRICT :
. METRO RAIL LIF CLE COST MODEL .
. (1IN THOUSANJWIDFf DOLLARS.)
RUN TITLE -- EIGHT CAR V5 TEN CAR TRAINS

T1TLE OF ALTERNATIVE

Yan Car Stations ‘ .
2818 2819 2p28 2p21 2822 2823 2024 2825 2026

CAP1TAL Exgsﬂulruncs
STRUCTURE =~ ACTUAL DOLLARS I} » g [ § I '] '] '] [}
© == PRESENT VALUE I | I | g I} 4 I} I} '} I
FINISH == ACTUAL DOLLARS a I} 8 [ I} T T '] ']
: : == PRESENT VALUE "] I o I "] '} I I 9
TOTAL CAPL1TAL ENXP. -= ACTUAL DOLLARS '] I} '] o '] '] '] I B
‘ == PRESENT VALUE '] I} 9 ' T I a
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) ° 48197 46197 46197 46197 46197 46197 46197 46197 46197

OPERATING COSTS

TRALN OPERATORS ~=. ACTUAL DOLLARS 51998 55186 69681 64369 - 69619 75980 81986 87673 94579
-= PRESENT VALUE 1663 1623 1593 1564 1536 1508 1481 1454 1427
SUPERVISORS == ACTUAL DOLLARS 9581 19347 11175 12869 13936 14878 15294 16420 17734
-- PRESENT VALUE 319 304 299 293 288 283 278 273 268
ELECTRICITY -- ACTUAL DOLLARS 24476 26679 29988 31698 345880 37660 41849 44744 48771
_ -~ PRESENT VALUE 792 785 777 rall 763 756 758 743 736
JANITORS =~ ACTUAL DOLLARS 9139 9779 12463 11196 11989 12818 13715 14676 15783
, -~ PRESENT VALUE 296 288 200 272 265 257 258 244 237
MAINT SUPPLIES =~ ACTUAL DOLLARS 3422 3627 3845 4875 4329 4579 4854 5145 5454
-~ PRESENT VALUE 111 187 123 99 95 92 89 85 82
TOTAL OPER. COSTS == ACTUAL DOLLARS 97717 186619 114166 123407 133493 144216 155999 168558 1822480
~=~ PRESENT VALUE 3161 ‘3106 - 3862 2999 2948 2897 2847 2798 2758
SUM OF AEC AND OPERATING COSTS 143914 181816 169362 169604 179681 199412 202106 214765 228438
N.P.V, OF ENTIRE PROJECT Y.T.D. 345451 348867 361609 354689 357566 360483 363389 366098 360848
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' SOUTHERN CALIFORNIA MAPID TRANSIT DISTRICT
. METRO RAIL L1r(EVCLE COST MODEL 0
CIN THOUSANDSDOF DOLLARS)

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS
= Ten Car Stations

TITLE OF ALTERNATIVE

2827
CAPITAL EXPENDITURES
STRUC TURE == ACTUAL DOLLARS [ §
‘ -- PRESENT VALUE s
FINISH. == ACTUAL DOLLARS = -82662
: -~ PRESENT VALUE . -1134 , :
TOTAL CAPITAL EXP. - == ACTUAL DOLLARS ~ -82662 U A o D o - )
( -- PRESENT VALUE -1134 '
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 46197
OPERATING COSTS
TRAIN OPERATORS == ACTUAL DOLLARS 182146
-~ PRESENT VALUE 1494
SUPERVISORS == ACTUAL DOLLARS 191852
== PRESENT VALUE 263
ELECTRICITY == ACTUAL DOLLARS 83168
== PRESENT VALUE C: 729
JANITORS == ACTUAL DOLLARS 18882
, ~= PRESENT VALUE 231
MAINT SUPPLIES == ACTUAL. DOLLARS g87e1
-« PRESENT VALUE 79
TOTAL OPER. COSTS -- ACTUAL DOLLARS 197041
-- PRESENT VALUE 2793
SUM OF AEC AND OPERATING COSTS 243238
N.P.V. .OF ENTIRE PROJECT Y.T.D. 378417
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Appendix C

OUTPUT FOR EXAMPLE 1 WITH 12%
WAGE INFLATION



SOUTHERN IFORN1A RAPID TRANSIT DISTRICT
METRO RAIL ‘LEFE CYCLE COST MoODEL
{‘IN THOUSANDS OF DOLLARS:)

RUN TITLE -- EIGHT CAR VS TEN. CAR TRAINS

TITLE OF ALTERNATIVE =-- Eight Car Stations

“BASE YEAR

FIRST YEAR OF OPERATIONS
PROJECT L1¥E (YEARS)
ALTERNATIVE*S ASSUMPTIONS1

INTEREST RATE (PERCENT)

CAPITAL COST LINFLATION RATE (PERCENT)

1982
1988
49

19.9
6.0

CAPITAL COST OUTLAYS IN 1982 DOLLARS!

NAME LIFE

({ YEARS)
STRUCTURE A9
FINLSH 28

FIRST YR, LAST YR. AMOUNT SAL::BE REPEATED

Of CAP.  OF CAP, Ks$

OUTLAY OUTLAY

1984 1987 200000 .00 .00 NO
‘1987 1987 20008 .09 v op.ee YES

OPERATING & MALINTENANCE COST OUTLAYS 1IN 1982 DOLLARS?

NAME' ANNUAL INFLATION
‘OUTLAY RATE
Ks X

TRAIN OPERATORS ITTINT 12.00
SUPERVISORS 880 .08 12.89
ELECTRICITY 1908 .89 9.80
JANITORS . 758.88 7. B0
'MAINY. SUPPLIES 4BB . B9 6.88
NET PRESENT VALUE OF ENTIRE PROJECY B54856
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‘SOUTHERN CALIFORNIA ID  TRANSIT DISTRICT
. METRO RAIL LIF LE COST MODEL .
(IN THOUSANDY®OF DOLLARS) : -

, RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS
TITLE Of ALTERNATIVE

- Eight Car Stations

1982 1983 1994 1986 1986 - 19@7 1988 1989 1998
CAPITAL EXPENDITURES
‘STRUCTURE == ACTUAL DOLLARS '] - [ 66125 57681 68775 63814 '] '] ']
. == PRESENT VALUE 8 8 45558 43487 41512 39624 '] ] [}
FINISH : . == ACTUAL DOLLARS ] '] ] '] # 26526 '] 8 9
o -- PRESENT VALUE 8 '] 8 8 8 15839 '] ] g
TOTAL CAPITAL EXP. ' -- ACTUAL DOLLARS '] ] 65125 ‘67881 68778 89348 '] '] ']
: -- PRESENT VALUE '] o8 46568 43487 - 41818 - - 58473 @ ] ']
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) ] ' ] @ ¥ ] 8 '] 33923 33923 33923 .
OPERATING COSTS
TRAIN OPERATORS ©°  =~- ACTUAL DOLLARS '] ] ] '] ] '] 7895 8843 9994
== PRESENT VALUE ] ] g ] '] '] 4457 4538 4628
SUPERVISORS -- ACTUAL DOLLARS a '] r' '] @ 8 1579 1769 1981
~- PRESENT VALUE '] '] ] '] 8 '] 891 998 924
ELECTRICITY == ACTUAL DOLLARS ) '] @ Y @ [ 1677 - 1828 1993
-- PRESENT VALUE a ] "] '] a ° 947 938 930
JANITORS ~- ACTUAL DOLLARS ] I} g 8 L'} [} 1126 1204 1289
=~ PRESENT VALUE 2 "] "] r] a '] 636 618 601
MAINT SUPPLIES == ACTUAL DOLLARS | @ '] '] '] @ 567 601 638
‘ -~ PRESENT VALUE ] I’} '] a4 g g 320 399 297
TOTAL OPER. COSTS -~ ACTUAL DOLLARS a ] 8 8 '] [} 12844 14245 16803
. == PRESENT VALUE a '] '] ' g 8 72598 73198 7372
SUM OF AEC AND OPERATING COSTS '] [} '] Y| o 8 46767 48168 49726

N.P.V. Of ENTIRE PROJECT Y.T.D. I} '} 46558 89445 130666 186028 193278  2pPp588 287961
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- SOUTHERN CALIFORNIA S#P1D TRANSIT DISTRICT
. METRO RAIL LIF{DCLE COST MODEL O
¢IN THOUSANDW®DF DOLLARS) '

, RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS
TITLE OF ALTERNATIVE -- Eight Car Stations

1991 1992 1993 1994 1995 1996 1997 1998 " 1999
CAPITAL EXPENDITURES

STRUCTURE . == ACTUAL DOLLARS '] I . # o ] ] ] L'} 9
_ == PRESENT VALUE ] ] ] o 2 ] ] | I
(FINISH ' , == ACTUAL DOLLARS '] ] I ] ] ] ] [} ]
: - == PRESENT VALUE 2 ] o ] I @ I} '} ']
, TOTAL CAPITAL EXP. ~=- ACTUAL DOLLARS ] : [ ] ] ] ] o g 2
) == PRESENT VALUE ‘ ' ] , ] @ ] ]
ANNUAL EQUIVALENT OF CAPITAL COSTS {AEC) 33923 = 33923 33923, 33923 33923 33923 33923 © 33923 33923

OPERATING COSTS _
TRAIN OPERATORS == ACTUAL DOLLARS 11092 12423 13914 15694 17454 19648 21894 . 24522 27464
~- PRESENT VALUE 4704 47980 4877 4966 8066 5148 5241 6337 - Ba3s
SUPERVISORS == ACTUAL DOLLARS 2218 2485 - 2783 3117 3491 3919 4379 . 4908 5493
- == PRESENT VALUE 941 ‘968 978 993 1911 1939 1848 - 1867 1887
ELECTRICITY ~- ACTUAL. DOLLARS 2172 . 2367 = 2B8@ 2813 . 3966 3342 3642 3978 4328
. , == PRESENT VALUE .921 ‘913 9ms - 896 88 1T 872 864 856
JANITORS: -~ ACTUAL DOLLARS 1379 1475 1879 - ‘1689 1887 1934 2069 2214 2369
_ -- PRESENT VALUE 685 669 563 © 539 524 889 498 482 469
MAINT SUPPLIES == ACTUAL DOLLARS 676 716 . 789 805 as3 994 969 1916 1877
== PRESENT VALUE 287 276 266 266 247 238 229 221 213
TOTAL OPER. COSTS -= ACTUAL DOLLARS . 17637 19467 21618 24007 26671 29638 32943 36626 49731
. ~= PRESENT VALUE 7438 7688 7876 7649 7726 78088 7886 7971 868
SUM Of AEC' AND OPERATING COSTS 61460 ‘83390 65538 67930 6AG94 63661 66866 706489 74654
N.P.V. OF ENTIRE PROJECT Y.T.D. 216398 222904 230480 . 238129 248868 263660 261546 269617 277678

*
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SOUTHERN CALIFORNIA D TRANSIT DISTRICT ' '
‘ METRO RAIL LIFE LE COST MODEL ‘
. : CIN THOUSAND DOLLARS } :
RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

"ITLE OF ALTERNATIVE

Eight Car Statiens

2000 2001 2892 2983 2004 2895 2006 2887 2998

APITAL EXPENDITURES
STRUCTURE -- ACTUAL DOLLARS I} I '] I} '] '] '] I I
: == PRESENT VALUE I} I} '] 8 I '} I '] I}
> INISH . == ACTUAL. DOLLARS I | I | '] I} I} g} '] I}
' -= PRESENT VALUE I B [ I I . . B '} "]
FOTAL CAPITAL EXP. '~ -- ACTUAL DOLLARS I} [ '] I} I} ] I} I} I
== PRESENT VALUE. I I I} ] '} "]
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 33923 33923 33923 33923 33923 33923 33923 33923 33923

OPERATING COSTS
TRAIN OPERATORS == ACTUAL DOLLARS 30760 ‘34451 38586 43215 = 48421 54209 6P7186 68099 76160
_ == PRESENT VALUE 56532 5633 5735 5849 5946 6054 6164 - 6276 6390
SUPERVISORS' -= ACTUAL DOLLARS 6152 6898 7717 8643 9688 19842 12143 13609 15232
~= PRESENT VALUE 1196 1127 1147 1168 1189 1211 1233 1255 1278
ELECTRICITY == ACTUAL DOLLARS 4717 5142 56084 6199 6659 7258 7911 8623 9399
_ -- PRESENT VALUE 848 841 833 825 818 811 883 796 789
JANITORS: == ACTUAL DOLLARS 25356 27112 2992 3105 3323 3555 3804 4871 4356
N == PRESENT VALUE 456 443 431 - - 420 499 397 386 376 36%
MAINT SUPPLIES -- ACTUAL DOLLARS 1142 1219 1283 1360 1441 1528 1620 1717 1820
-- PRESENT VALUE 2085 198 191 184 177 171 164 168 153
TOTAL OPER. COSTS == ACTUAL DOLLARS 45306 50406 66992 62433 69504 77392 86192 96811 196967
== PRESENT VALUE 8149 9242 . 8338 8437 8538 8643 ‘8761 8861 8975
SUM OF AEC AND OPERATING COSTS ‘79228 84328 9P 14 96355 193427 111315 128118 129933 140889
N.P.V. OF ENTIRE PROJECT Y.T.D. 2865724 293966 392393 3197489 319278 327921 336672 345533 354509
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. SOUTHERN. CALIFORNI 10 TRANSIT DISTRICT O
. METRO RAIL L1FQIVCLE COST MODEL
| (IN THOUSANDS Of DOLLARS? : .

RUN TITLE == EIGHT CAR VS TER CAR TRAINS

TITLE OF ALTERHNATIVE =- :E1ght Car Station»

20989 2018 201% 2812 2813 2014 2816 208186 2817

CAPITAL EXPENDITURES
STRUCTURE : -- ACTUAL DOLLARS o o o e 'R g g ¥ ']
== PRESENT VALUE '] [} . 8 8 2 ] o L'} ]
FINISH -= ACTUAL DOLLARS ] [ ] 86439 ] 8 '} Y| ']
: == PRESENT VALUE ] '] I 4964 ¥ '] '] o L'}
TOTAL CAPITAL €XP.,  ~- ACTUAL DOLLARS ] [} 4 86439 I} ] ) ] g
. -= PRESENT VALUE o [} ] 4964 I ] @ Y] o
ANNUAL EQUIVALENT Of CAPITAL COSTS (AEC) 33923 33923 23923 33923 40842 49842 48842 48842 49842

'OPERATING COSTS
TRAIN OPERATORS -- ACTUAL DOLLARS 85308 955356 187000 119840 134220 160327 168366 ‘188579 211198
" -- PRESENT VALUE 6506 6625 6746 6868 6993 7128 7249 7381 7618
‘SUPERVISORS -- ACTUAL DOLLARS - 17868 - 19187 20488 ¢ 23968 26844 ‘39065 33673 37714 42248
, == PRESENT VALUE 13091 1326 1349 1374 1399 1424 1450 1476 1503
ELECTRICITY -~ ACTUAL DOLLARS 19246 11167 12172 13268 14462 16763 17182 . 18728 20414
-- PRESENT VALUE ‘781 774 767 768 763 747 748 733 726
JANITORS -= ACTUAL DOLLARS 4668 4987 5336 6789 6199 6536 6994 . 7484 seg?
-= PRESENT VALUE 355 346 336 327 318 - 318 3g1 © 293 285
MAINT SUPPLIES -- ACTUAL DOLLARS 1929 2045 2167 2297 . 2436 2681 2736 2900 3074
-~ PRESENT VALUE 147 142 137 132 127 122 118 s 7:%:]
TOTAL OPER. COSTS -~ ACTUAL DOLLARS 119194 132841 148078 166982 184070 288273 ‘226952 2656397 284934
-- PRESENT VALUE 9992 ‘9212 9336 9461 9598 9722 9858 9997 19139
SUM. OF AEC AND OPERATING COSTS 163117 166764 181998 - 199986 224912 246115 269793 296238 326776
N.P.V. OF ENTIRE PROJECT Y.T.D. : 363600 372812 382147 396661 496151 4156873 428731 436728 445867
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| SOUTHERN CALISORNIA RAPID TRANSIT DISTRICT :

. METRO RAIL LIF@VCLE COST MODEL .
CIN THOUSANDWIOF DOLLARS) :
RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

TITLE OF ALTERNATIVE

Eiight Car Stations

2018 2819 2028 2821, 2022 2023 2024 2025 . 2826

CAPITAL EXPENDITURES
STRUCTURE ~= ACTUAL DOLLARS o I 0 I I I I [ ]
, ~= PRESENT VALUE I’ ' I I ] I 0 o [
FINISH ~~ ACTUAL DOLLARS ¥ 0 0 I ) P P [ P
: -- PRESENT VALUE P g 0 I’ 0 [ I I’ 0
TOTAL CAPITAL EXP. =-- ACTUAL DOLLARS ] o ) 8 o o 0 ] ]
_ -~ PRESENT VALUE ¥ I’ 0 I I’ I’ I g I
ANNUAL EQUIVALENT Of CAPITAL COSTS (AEC) 49042 - ABB4Z 49842 49842 49842 40842 49842 FTTTY: 49042

‘OPERATING COSTS
TRAIN OPERATORS == ACTUAL DOLLARS 236542 264927 296719 332326 372204 416868 466893 ° 522920 585678
-~ PRESENT VALUE 7652 7791 7933 8877 8224 8373 8526 8681 8838
SUPERVISORS -~ ACTUAL DOLLARS 47308 52985 59344 664665 74441 83374 93379 184584 117134
_ -~ PRESENT VALUE 1538 1558 1587 1615 1645 1675 1785 1736 1768
ELECTRICITY -- ACTUAL DOLLARS 22251 24254 26437 28816 31489 34236 37318 48676 44337
, , -~ PRESENT VALUE 720 713 787 700 694 688 681 675 669
JANITORS - -~ ACTUAL 'DOLLARS 8568 9168 9809 19496 11231 12817 12858 13758 14721
, -~ PRESENT VALUE . 217 278 262 266 248 241 236 228 222
‘MAINT SUPPLIES -= ACTUAL DOLLARS 3289 3454 3662 3sgl 4114 4361 4623 4980 5194
-- PRESENT VALUE 188 182 98 94 91 88 84 al 78
TOTAL OPER. COSTS =~ ACTUAL DOLLARS 317929 354789 3965978 441983 493399 550857 616078 686838 767857
~~ PRESENT VALUE. 192865 19434 18686 18742 10992 11066 11231 11482 11576
SUM OF AEC AND OPERATING COSTS. 3658771 396631 436812 482825 534241 591698 655911 727688 887898
N.P.V. OF ENTIRE PROJECT Y.T,D. 456161 466588 477171 487914 498818  ©5PgEse 621111 532613 544089
52
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SOUTHERN CALIFORNIA gEbk 10 TRANSIT DISTRICT : ,
.- METRO RAIL LI¥ CLE COST MODEL
{IN THOUSANOSPOf DOLLARS) . :
RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

"TITLE OF ALTERNATIVE -- Efght Car Stations

| 2027
"CAPITAL EXPENDITURES
STRUCTURE' . ~= ACTUAL -DOLLARS N #
_ -~ PRESENT VALUE I’}
FINISH -~ ACTUAL DOLLARS -71889
. » : -~ PRESENT VALUE . -986
.TOTAL CAPITAL EXP. ~-- ACTUAL DOLLARS = :-7188#
-- PRESENT VALUE -986
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 40642
OPERATING COSTS
TRAIN OPERATORS ~= ACTUAL DOLLARS: 655968
-~ PRESENT VALUE 8999
SUPERVISORS -- ACTUAL DOLLARS 131198
-~ PRESENT VALUE 1889
ELECTRICITY -~ ACTUAL DOLLARS 48327
‘ -- PRESENT VALUE 663
JANITORS -~ ACTUAL DOLLARS 16752
, B -~ PRESENT VALUE 216
'MAINT SUPPLIES -~ ACTUAL DOLLARS 5506
-- PRESENT VALUE 76
' TOTAL OPER. COSTS -~ ACTUAL DOLLARS: 856726
-- PRESENT VALUE 11764
SUM OF AEC ANO QPERATING COSTS . 897567
- Ni:P..V. OF ENTIRE PROJECT Y.T.D. ' 554856
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SOUTHERN CALIFORNIA S&P10 TRANSIT DISTRICT
.' METRO RAIL LIFEEYCLE COST MODEL .
, CIN' THOUSANDPDF DOLLARS) :

RUN TITLE ~- EIGHT CAR VS TEN CAR TRAINS
TITLE OF ALTERNATIVE -- Tan Car Stations

BASE YEAR : 1982 ' ,
FIRST YEAR OF OPERATIONS: 1988 . o
PROJECT LIFE (YEARS) 49 ' :
ALTERNATIVE'S ASSUMPTIONS:
INTEREST RATE (PERCENT) ' 10.9
CAPITAL COST INFLATION RATE (PERCENT) 5.9
CAPITAL COST OUTLAYS IN 1982 DOLLARS:

NAME CLIFE  FIRST YR. LAST YR. AMOUNT SALVAGE REPEATED

: CYEARS)  OF CAP. OF CAP... Ks Ks
OUTLAY OUTLAY

' STRUCTURE 8 1984 1987  225000.08 9.09 NO
FINISH 25 1987 1987  23000.98 9.88 YES
OPERATING & MAINTENANCE COST OUTLAYS IN 1982 DOLLARS:

NAME' ANNUAL  INFLATION

OUTLAY RATE
KS$ X

TRAIN OPERATORS 3200.00 12.09
SUPERVISORS 600,00 12.00
ELECTRICITY 1199.08 9.00
JANITORS- 808,88 7.00
MAINT SUPPLIES 420,08 6.89
NET PRESENT VALUE OF ENTIRE. PROJECT 518959
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, SOUTHERN CAL IFORNIA 1D TRANSIT DISTRICT
: METRO RAIL LIF CLE COST MODEL
: {IN THOUSANDS OF DOLLARS)

RUN TITLE -~ E1GHT CAR VS TEN CAR TRAINS
TITLE OF ALTERNATIVE

Tan Car Stations

1982 1983 1984 1986 1986 1987 1988 1989 1990
CAPI1TAL EXPENDITURES: _
STRUCTURE == ACTUAL DOLLARS 8 I} 62016 65116 68372 71791 I} I I}
_ -- PRESENT VALUE I L] 51283 48923 46699 44576 I I I
FINISH _ -~ ACTUAL DOLLARS I’ I P . "] '] 29354 I ] I
-~ PRESENT VALUE @ I’ '] '] I3 18227 I 2 I
TOTAL CAPITAL EXP. =- ACTUAL DOLLARS '] '] 62816 65116 68372 181145 '] '] ']
-- PRESENT VALUE '] T 51263 48923 46699 62893 9
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) I '] '] I '3 '] 38248 ° 30248 38249
OPERATING COSTS
TRAIN OPERATORS -- ACTUAL DOLLARS I’ '] '] '] '] '] 6316 7074 7923
, -- PRESENT VALVE @ '] I I’ I @ 3566 ‘3630 3696
SUPERVISORS ==~ ACTUAL DOLLARS I '] I '] o "] 1184 1326 1486
== PRESENT VALUE I I '] I’ I I’ 669 681 693
‘ELECTRICITY -~ ACTUAL DOLLARS "] I’ '} "] I '] 1848 2811 2192
-= PRESENT VALUE I I 'S '] I’ T 1941 1932 1922
JANITORS -= ACTUAL DOLLARS Y] I I "] ] '] 1291 12185 1376
== PRESENT VALUE ] '] I '] I I 678 659 641
MAINT SUPPLIES -= ACTUAL DOLLARS o @ I 2 I I 596 632 669
-~ PRESENT VALUE 9 '] I I I I’ 336 324 312
TOTAL OPER. COSTS -- ACTUAL DOLLARS: '] '] '] o o '] 11142 12328 13644
. -- PRESENT VALUE '] I I '] I’ I 6289 6326 6365
SUM OF AEC AND OPERATING COSTS I I '] I '] '] 49382 59568 51885
|
"N.P.V. OF ENTIRE PROJECT Y.T.D. '] I 51263 199176 146875 299678 215967 222293 2286568
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SOUTHERN CALJIFORNIA ID TRANSIT DISTRICT ‘

. METRO ‘RAIL LIF LE COST MODEL '
(IN THOUSAND f. DOLLARS)

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

TITLE OF ALTERNATIVE Ten Car Stattons

1991 1992 1993 1994 1996 1996 1997 1998 1999

CAPITAL EXPENDITURES
STRUCTURE -~ ACTUAL DOLLARS I I I '] I '] '] '] ']
-- PRESENT VALUE '] I g N '} "] I I 2
FINISH == ACTUAL DOLLARS '3 9 '] I I’ I} I} '} |
- =- PRESENT VALUE 9 9 '} '] I T I} I 4
TOTAL CAPITAL EXP.  -- ACTUAL DOLLARS I} I} '] I I [} '] a ']
_ == PRESENT VALUE I "] "] "] '} I I} ']
ANNUAL -EQUIVALENT Of CAPITAL COSTS (AEC) 38248 38249 38248 38240 382489 39240 38240 38240 38240

OPERATING COSTS
TRAIN OPERATORS -- ACTUAL DOLLARS 8874 9939 11131 12467 13963 15639 17515 19617 21971,
== PRESENT VALUE 3763 3832 3901 3972 4945 4118 4193 4269 4347
SUPERVISORS -- ACTUAL DOLLARS ‘1664 1864 2887 2338 2618 - 2932 3284 3678 4128
o -« PRESENT VALUE 7p6 718 732 745 758 772 786 8aR 815
ELECTRICITY == ACTUAL DOLLARS 2389 2684 2838 3p94 3372 3676 4pa?7 4367 4768
_ ==~ PRESENT VALUE 1813 1904 995 986 977 968 959 958 942
JANITORS ~-- ACTUAL DOLLARS 1471 1574 1684 1882 1928 2963 22097 2362 2527
-= PRESENT VALUE 624 687 598 574 558 543 528 514 508
MAINT SUPPLIES -- ACTUAL DOLLARS 718 762 797 846 896 950 1297 1867 1131
-~ PRESENT VALUE ‘391 299 279 269 2569 2589 241 232 224
TOTAL OPER. COSTS -- ACTUAL DOLLARS 15187 16732 18538 2P546 22777 25259 28029 31992 34509
‘ -- PRESENT VALUE 6487 6451 6497 6546 6598 6652 6708 6766 6827
SUM OF AEC AND OPERATINE COSTS 53348 54973 56778 58786 61218 63509 66260 69332 72758
N.P.V. OF ENTIRE PROJECT Y.T.D. ‘235066 241516 248014 254568 261158 2676810 274517 281284 288111
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' SOUTHERN CALIFORNIA ID TRANSIT DISTRICT
. METRO RAIL LIFYRCLE COST MODEL . .
(1IN THOUSAN f DOLLARS) .
RUN TITLE --  EIGHT CAR VS TEN CAR TRAINS

TITLE OF. ALTERNATIVE

Ten Car Stattions

2009 2891 2882 2093 2084 2885 . 2PP6 2007 2008

CAPITAL EXPENDITURES _ ‘ L -
STRUCTURE. == ACTUAL DOLLARS '] '] '] - I '] '] I I
: -= PRESENT VALUE I I I I '] # '] '] I
FINISH . == ACTUAL DOLLARS I I 9 a o '] I @ I
o == PRESENT VALVE '] I '] N I T I ) ] I
TOTAL CAPITAL EXP. ~~ ACTUAL DOLLARS '] '] '] N '] '] I '] ']
~= PRESENT VALUE I’ I I T
ANNUAL ‘EQUIVALENT Of CAPITAL COSTS {AEC) 38240 38240 308249 38249 30240 38240 38248 382489 38249

OPERATING COSTS
TRAIN OPERATORS == ACTUAL DOLLARS 24608 27661 3p8en 34572 38721 43368 48572 54408 60928
-- PRESENT VALUE 4426 4586 4588 4672 4757 4843 4931 5821 5112
SUPERVISORS ~= ACTUAL DOLLARS 4614 5168 5788 6482 72680 8131 - 9187 19208 11424
-= PRESENTY VALUE . 838 845 1] 876 892 998 926 941 959
ELECTRICITY =~ ACTUAL DOLLARS . 65189 ‘5666 6165 6728 7324 7984 8782 9485 19339
‘ ~= PRESENT VALUE 933 925 916 988 908 892 883 876 868
JANITORS == ACTUAL DOLLARS 27084 '2893 3096 3312 3544 37e2 4458 4342 4646
_ , ~~ PRESENT VALUE 486 473 460 448 435 424 412 481 3990
MAINT SUPPLIES =-- ACTUAL DOLLARS 1199 1271 1347 1428 1513 1604 1791 1883 1911
~- PRESENT. VALUE 216 200 2P0 193 186 179 173 166 168
TOTAL OPER. COSTS -~ ACTUAL DOLLARS 38313 42548 47264 52518 58363 64879 72139 80230 89248
-~ PRESENT VALUE 8891 6957 7925 7996 7178 7246 7324 7495 7480
SUM Of AEC AND OPERATING COSTS 76554 88789 85504 98755 96604 193120 119388 118471 127488
N.P.V, OF ENTIRE PROJECT Y.T.D. 295002 391959 398985 316481 323251 339496 337828 345226 352713
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SOUTHERN CAL1FORNIA Z&P1D TRANSIT DISTRICT .
. METRO RAIL LIF@YCLE COST MODEL .
1N THOUSANUWPOF DOLLARS )
RUN TITLE -~ E1GHT CAR VS TEN CAR TRAINS

T.ITaLE' OF ALTERNATIVE Ten Car Stations

2009 2019 2011 2812 29813 2814 2815 2816 2817

CAPITAL EXPENDITURES
STRUCTURE == ACTUAL DOLLARS -} ;] -} ] [ [ [} -} [
) == PRESENT VALUE o [ ] g [ g # # g
FINISH ~= ACTUAL. DOLLARS [ o ] 99485 » ] ] [} -]
== PRESENT VALUE o o o 5697 [ o o o )
TOTAL CAPITAL. EXP. -- ACTUAL DOLLARS [ [ ] 99495 ] g .| o -]
-~ PRESENT VALUE ] [ ] 5697 I | ] ] # g
ANNUAL ‘EQUIVALENT OF CAPITAL COSTS (AEC) 38244 38248 38248 38248 46197 46197 46197 46197 46197

OPERATING COSTS

TRAIN OPERATORS =~ ACTUAL DOLLARS 68248 76428 85688 95872 1867376 129262 134693 159856 168959
, == PRESENT VALUE 5285 5308 5396 B494 5594 5696 5799 59485 6812
SUPERVI1SORS ~= ACTUAL DOLLARS 12795 14339 16858 17976 2/133 22649 25255 28286 31680
== PRESENT VALUE 876 994 1812 1838 1849 1868 1887 1197 1127
ELECTRICITY == ACTUAL DOLLARS 112780 12284 13389 14594 is9s8 17340 19908 2P601 22455
. == PRESENT VALUE 868 852 844 836 829 82l 814 806 799
JANITORS -- ACTUAL DOLLARS 4971 5319 5691 6H98 6516 6972 = 7468 7983 8541
-~ PRESENT VALUE 379 369 359 349 339 339 321 312 304
MAINT SUPPLI1ES -= ACTUAL DOLLARS 2825 2147 2276 2412 2857 2719 2873 3@456 3228
‘== PRESENT VALUE ‘154 149 143 138 133 128 124 119 118
TOTAL OPER. COSTS == ACTUAL DOLLARS 99381 118589 123006 136944 152494 169833 189181 218771 234863
== PRESENT VALUE 7674 7663 7754 7848 7945 844 8146 8258 8367
SUM OF AEC. AND OPERATING COSTS 137541 148749 161247 175185 198688 216839 235379 256968 2810861
N.P.V. OF ENTIRE PROJECY Y.T.D. 369288 367951 375785 389258 397195 495238 413384 421634 429991
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: SOUTHERN CAL 1FORNI P1D ‘TRANSIT D1STRICT ‘ .
. METRO RATIL LIAGEVCLE COST MODEL \
. (IN THOUSANDS Of DOLLARS:)

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS
TITLE OFf ALTERNATIVE

Ten Car Stations

2818 2819 2020 2021 2022 2023 2824 2825 2826

CAP1TAL EXPENDITURES
STRUCTURE -- ACTUAL. DOLLARS P 8 # ) P P 0 o P
-- PRESENT VALUE g o 8 g o o 8 g g
FINISH - ACTUAL DOLLARS r 8 4 P 8 4 Y o g
-~ PRESENT VALUE Y g F g Y ' F i g
TOTAL CAPITAL ENP. == ACTUAL DOLLARS o P o -8 i P 0 P P
-- PRESENT VALUE 4 Y g P P 4 8 g g
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC)’ 46197 46197 46197 46197 46197 46197 46197 46197 46197

OPERATING COSTS
TRAIN OPERATORS: -- ACTUAL DOLLARS 189234 211942 237376 265868 297763 333495 373514 418336 468636
-- PRESENT VALUE 6122 6233 6346 6462 6579 6699 6828 6944 7071
SUPERVISORS -- ACTUAL DOLLARS 35481 39739 44508 49849 55831 62538 70034 78438 87851
-- PRESENT VALUE 1148 1169 1190 1212 1234 1256 1279 1382 1326
ELECTRICITY -- ACTUAL DOLLARS 24476 26679 29089 31698 34550 37668 41949 44744 48771
_ - -- PRESENT VALUE 792 785 777 778 763 756 758 743 736
JANITORS -- ACTUAL DOLLARS 9139 9779 18463 11196 11988 12818 13715 14676 15783
-- PRESENT VALUE 206 288 280 272 265 257 258 244 237
MAINT SUPPLIES -- ACTUAL DOLLARS 3822 3627 18485 4876 4320 4579 4864 5145 5454
-- PRESENT VALUE 111 197 193 99 95 92, 89 85 82
TOTAL OPER. COSTS  -- ACTUAL DOLLARS 261753 291766 325271 362678 494444 451982  SH3167 561338 6526314
-- PRESENT VALUE 8467 8588 8696 8815 8936 9061 9188 9318 9452
SUM: OF AEC AND OPERATING COSTS 397958 337964 371469 488875 468641 497279 549364 687535 672511
N.P.V. OF ENTIRE PROJECT Y.T.D. 438459 447839 455735 464558 473486 482546 491734 581853 519505
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09

L

O' . S8OUTHERN cu.xron!n RAPID TRANSIT .DISTRICY
METRO RAIL LIFE CYCLE CO6T MOOEL

CIN THOUSAMNDS OF DOLLARS)

RUN TITLE == EIGHT CAR V3 TEN CAR TRAINS

TITLE OF ALTERNATIVE o= Ten COr Statfons oo :
. 2027 !

CAPITAL EXPENDITURES . :
STRUCTURE == ACTUAL DOLLARS : () :
_ == PRESERT VALUE 0 i
FINISH #= ACTUAL UOLLARS “52662 -
- == PRESENT VALUE =1134 !

I

TOTAL CAPITAL EXP, ==~ ACTUAL DOLLARS =52662 5
. o= PRESENT VALUE - -1134 i

ANNUAL EQUIVALENT OF CAPITAL LUSTS CAEC) 45197 !
: i

OPERATING COSTS . . , f
TRAIN OPERATORS == ACTUAL DOLLARS 824760 u
.- == PRESEHT VALUE 7199 i
SUPERVISORS == ACTUAL UOLLARS 98393 ;
o= PHESENT VALUE 1350 !

ELECTRICITY == ACTUAL DULLARS 53160 [
== PRESENT VALUE 729 :

JANITORS e= ACTUAL DULLARS 16802 . ’
_ -, == PHESERT VALUE 231 f

MAINT SUPPLIES == ACIUAL UDLLARS 5781 |
=~ PRESEHT VALUE 79 t

TOTAL OPER, COSTS == ACTUAL UOLLARS 698896 :
o == PHESENT VALUE 9888 :

SUK OF AEC AND OPERATING COSTS 745093 S

NET PRESENT YALUE OF ENTIRE PROVECY 510959



Appendix D

OUTPUT FOR EXAMPLE 1 USING
COST DIFFERENTIALS



BASE YEAR

FIRST YEAR OF OPERATIONS
PROJECT LIFE (YEARS)
ALTERNATIVE'S ASSUMPTIONS:

INTEREST RATE (:PERCENT)
CAPITAL COST INFLATION RATE (PERCENT)

CAPITAL COST OUTLAYS IN 1982 DOLLARS1

NAME LIFE  FIRST YR.
(YEARS) OF CAP.
OQUTLAY
STRUCTURE LY 1984
FINISH 25 1987

OF DOLLARS)

SOUTHERN CALIFORNIA ID TRANSIT DISTRICT
METRO RAIL LI CLE COST MODEL

CIN THOUSAN

. RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS
TITLE OF ALTERNATIVE =-- Eight car (Over)/Under Ten Car Stations

1982
1988
49
i
19.9
6.8
LAST YR, AMOUNT SALVAGE REPEATED
OF CAP. Ks Ks
OUTLAY
1987 25000, 08 g.00 NO
1987 3000.08 . YES

OPERATING & MAINTENANCE COST OUTLAYS IN [9B2 DOLLARS:

HAME ANNUAL INFLATION
OUTLAY RATE
Ks %
TRAIN OPERATORS -800 .08 8. 08
‘SUPERV1ISORS -208.00 8.09
ELECTRICITY 109 .08 9.09
JANITORS 50.08 7.08
MAINT SUPPLIES 20. 09 6.08

NET PRESENT VALUE OF ENTIRE PROJECT

I R R H R R N e s L I R HH B R R H U R E B R I

3193
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TITLE OF ALTERNATIVE

CAPITAL EXPENDITURES

STRUCTURE : -= ACTUAL DOLLARS
-- PRESENT VALUE

FINISH -- ACTUAL DOLLARS
: -- PRESENT VALUE

TOTAL CAPITAL EXP, -- ACTUAL DOLLARS
. =- PRESEHT VALUE

ANNUAL. EQUIVALENT OF CAPITAL COSTS (AEC)

OPERATING COSTS

TRAIN OPERATORS == ACTUAL DOLLARS
‘ -- PRESENT VALUE

SUPERVISORS ~= ACTUAL DOLLARS
== PRESENT VALUE

ELECTRICITY ~-= ACTUAL DOLLARS
== PRESENT VALUE

JANITORS == ACTUAL DOLLARS
== PRESENT VALUE

MAINT SUPPLIES = ACTUAL DOLLARS
== PRESENT VALUE

TOTAL OPER. COSTS -=- ACTUAL DOLLARS

-- PRESENT VALUE
' SUM OF AEC AND OPERATING COSTS

"N.P.V. OF ENTIRE PROJECT Y.T.D.

—_— P ey S N IR IR IR IR S C R F R R R R TR I B R I R T I

‘SOUTHERN CAL.IFORNI

: 21D TRANSIT DISTRICT
METRO RAIL LIF CLE COST MODEL
)

{IN THOUSAN

OF DOLLARS}

RUN TITLE ~- EIGHT CAR VS TEN CAR TRAINS

1982

Ti e aa bt EYNs 218 28, det. 1.0y Ty —re g ad ppg P atl

m an aasRonnAD

1983

n =mn muan

Etght car (Over)/Under Ten Car Stations

1984

5891
5695
']

6891
5695

62

1986

7235
5436

72386

5436

1986

7597
5189

7597
5189

)

n O nn nonnnnnRonEnn

16319

1987

7977
49863
3829
2377

11806
7338

23650

m an SnnnananRmD

-1269
-717
~317
-179

168
96
75
42
28
16

-1316
-743

3aa2

22987

-1371
-704
-343
‘1:75

183
94
a8y
41
39
18

-1421
=729

2897

22178

1998

431

-1481
-691
=370
-173
199
93

86

AQ
‘32
15

-1534
-716

2784

21462
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‘ SOUTHERN CAL1FORN1AGRAP1D TRANSIT DISTRICT
. METRO RAIL L1 'CLE COST MODEL :
(1N THOUSANB®POf DOLLARS) :

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

TITLE OF ALTERNATIVE

Edight car (Over}/Under Ten Car Stations

1991 1992 1993 1994 1996 1996 1997 1998 " 1999
CAP1TAL EXPENDITURES
STRUCTURE ‘ ~« ACTUAL DOLLARS 9 [} [} [} ] [} I [} g
~=" PRESENT VALUE ] g @ ] g g "] 0 ']
FINISH -~ ACTUAL DOLLARS '] L] I’ '] I I’ I’ I f
. -- PRESENT VALUE g g g ¥l [} a a ] ]
TOTAL CAPITAL EXP. -- ACTUAL DOLLARS o '] I g '] [} '] g ']
: -~ PRESENT VALUE ] [} @ 9 ] 'z 9 I "]
ANNUAL EQUIVALENT OF CAP1TAL COSTS (AEC) " 4318 4318 4318 4318 4318 4318 4318 4318 4318
OPERATING COSTS
TRALN OPERATORS -~ ACTUAL DOLLARS ~1599 -1727 -1865 -20185 -2176 -2358 -2538 -2741 ~2968
_ _ ~- PRESENT VALUE ~678B: ~666 ~654 ~642 -638 -619 -688 -595 -586
SUPERVISORS ~= ACTUAL DOLLARS -498 -432 -466 ~504 ~544 -587 ~634 ~-685 -740
-- PRESENT VALUE. -170 -166 -163 ~160 -158 ~-1B5 -152 ~149 -146
ELECTRICITY -~ ACTUAL DOLLARS 217 237 288 281 387 334 364 397 433
—= PRESENT VALUE 92 81 7 CT:] 89 as 87 1 86
JANITORS -~ ACTUAL. DOLLARS 92 98 195 113 120 129 138 148 168
& -- 'PRESENT VALUE 39 ‘38 37 36 35: 34 33 32 31
MAINT SUPPLIES -~ ACTUAL DOLLARS 34 36 a8 49 43 45 48 51 54
-- PRESENT VALUE 14 14 13 13 12 12 11 11 11
TOTAL OPER. COSTS -- ACTUAL DOLLARS -1656 -1788 -1938 -2084 -2258 -2429 -2622 -283@ ~3855
-— PRESENT VALUE ~792 -689 ~677 -664 -652 -648 ~628 -616 -685
SUM OF AEC AND OPERATING COSTS 2662 2639 2387 2234 2968 1889 ‘1696 1487 1262
N.P.V. OF ENTIRE PROJECT Y.T.D. 20768 28871 19394 18739 18078 17439 16811 16196 15591
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SOUTHERN CALIFORNIA ID TRANSIT DISTRICT
. METRO RAIL LIF CLE COST MODEL
¢ IN THOUSANUS OF DOLLARS)

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS

TITLE OF ALTERNATIVE Eight car (Over}/Under Ten Car Stations

2009 2001 2992 2993 2808 2995 2996 2997 2998

CAPITAL EXPENDITURES
STRUCTURE ~-~ ACTUAL DOLLARS '] ] ] @ 8 @ 9 '] 9
' -= PRESENT VALUE ] 2 ] ] f ] ] ] ]
‘FINISH ~~ ACTUAL DOLLARS . ] g ¥ [} ] ] g o ]
: ~= PRESENT VALUE '] @ ] [} ] @ I ] I’
TOTAL CAPITAL EXP, ~- ACTUAL DOLLARS g 9 o g ] @ g o g
-~ PRESENT VALUE I} ] ] @ ] @ @ @ I}
ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC) 4318 4318 4318 4318 4318 4318 4318 4318 4318

OPERATING COSTS
TRAIN OPERATORS © -=- ACTUAL DOLLARS -3197 -3453 -3729 4927 -~4349 " =4697 -5873 ~5479 -5917
_ -- PRESENT VALUE = - =676 -566 ~554 -544 ~-534 -525 -515 -506 -496
SUPERVISORS _ -~ ACTUAL DOLLARS -799 -863 ~932 -1007 -1087 -1174 -1268 -1378 . ~-1479
~- PRESENT VALUE -144 ~141 -139 -136 -134 -131 -129 -126 -124
ELECTRICITY -~ ACTUAL DOLLARS 472 514 568 611 666 726 791 862 948
: == PRESENT VALUE ‘86 84 83 83 82 81 8@ 80 79
JANITORS -~ ACTUAL DOLLARS 169 181 193 207 222 237 254 271 290
N , -~ PRESENT VALUE 30 3@ 29 28 27 26 28 25 24
MAINT SUPPLIES -- ACTUAL DOLLARS 57 61 64 68 72 76 81 86 91
' ~- PRESENT VALUE 18 19 18 9 9 9 8 g 8
TOTAL OPER. COSTS ~« ACTUAL DOLLARS -3298 -3568 ~3843 -4148 -4477 ~4832 ~5216 -5629 -6875
: -- PRESENT VALUE -593 -582 -571 -661 -568 ~548 -538 -528 ~518
SUM' OF AEC AND OPERATING COSTS 1819 757 475 178 -159 -515 -898 -1311 -1757
N.P.V. OF ENTIRE PROJECT Y.T.D. 14997 14416 13844 13284 12734 12194 11664 1:1:145 ‘18635
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SOUTHERN CAL1FORN1A 1D TRANSIT DISTRICT
.- METRO RAIL LIF CLE COST MODEL
(IN THOUSANUS™Of DOLLARS)

RUN TITLE -- EIGHT CAR VS TEN CAR TRAINS
Etght car (Over)/Under Ten Car Stationa

- TLTLE OF ALTERNATIVE

| 2099 2018 2811 2812 2813
CAP.ITAL EXPEND1TURES
 STRUCTURE ~- ACTUAL. DOLLARS 8 # g o g
| -~ PRESENT VALUE o 9 8 o a
FINISH =- ACTUAL DOLLARS 9 g ] 12966 9
: -- PRESENT VALUE 9 (4 8 743 8
TOTAL CAPITAL EXP.  =-- ACTUAL DOLLARS 9 9 8 12966 8
== PRESENT VALUE o g o 743 o
ANNUAL EQUIVALENT Of CAPITAL 'COSTS (AEC) 4318 4318 4318 4319 5356
OPERATING COSTS
TRALN OPERATORS -- ACTUAL DOLLARS -6390 -6982 ~7454 -8858 -8694
-~ PRESENT VALUE -487 -479 -470 -461 -453
SUPERVISORS -- ACTUAL DOLLARS -1598 -1725 -1863 -2813 -2174
o -- PRESENT VALUE -122 -128 -117 -115 -113
"ELECTRICITY -- ACTUAL DOLLARS 1825 1117 1217 1327 1445
_ ~-= PRESENT VALUE 78 77 77 76 75
JAN1TORS -- ACTUAL DOLLARS 311 332 356 381 407
_ -~ PRESENT VALUE 24 23 22 22 21
MAINT SUPPLIES -= ACTUAL DOLLARS 96 182 198 115 122
-- PRESENT VALVE 7 7 7 7 6
- TOTAL OPER. COSTS -~ ACTUAL DOLLARS -6556 -7876 -7636 -8248 -8892
-- PRESENT VALUE -600 -491 -481 -472 -463.
'SUM Of AEC AND- OPERATING COSTS - -2239 -2758 =-3318 -3923 ~3637
N.P.V. OF ENTIRE PROJECT ¥.T.D. 19135 9644 9163 9434 6978
65
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2014

na saa®

5356

-9398
~445
-2347
=111
1576
436
21
129

~9596
-454
~4248

Ty T T L R R LR B R EE IV B Bl A NI iRt o rEr.afttroalrrifatoet

2815

nm manmn

~19141
-437
-2535
~109
1718
74

466

137
~193565
-446
-4999

Ba?7Y

et P ltr by PRbE, B b4 §UYe ied {it.

2816

om mnaon

5356

~19952
-429
~2738
-187
1873
73

499

ze

145

~11173
-437
-6818

7633

2017

an maan

5366

-11828

-421
-2957
- 185
2041

534

19
15

-12856
~-429
-6781

7284



1 SOUTHERN CAL1FORNI 1D TRANS1T D1STRICT
. : METRO RAIL L1 CLE COST MODEL
(1N THOUSA OF DOLLARS)

“ RUN T1TLE -- E1GHT CAR VS TEN CAR TRAINS

Efght car (Over)/Under Ten Car Stations

TITLE OF ALTERNATIVE

| 2018 2019 2020 2021 2022 2823 2824 20825 ' 2026
CAP1TAL EXPENDITURES
STRUCTURE =~ ACTUAL DOLLARS '] o '] o '] I’ '] o g
. -~ PRESENT VALUE g g @ g 4 [’} ] [} ]
FINISH -- ACTUAL DOLLARS ] g "] P [} "] a L] g
: -= PRESENT VALUE "] g o [’} "] o L] g [}
‘TOTAL CAPI1TAL EXP. ~- ACTUAL DOLLARS [’} I} "] L' g '] g I} ]
-~ PRESENT VALUE g [} I Y] L] o P ") [}
ANNUAL EQUIVALENT Of CAP1TAL COSTS (AEC)  B53B6 5356 5386 5356 5356 5356 5356 5356 5356
OPERATING COSTS ,
TRAIN OPERATORS =~ ACTUAL DOLLARS ~12775 -13797 -149088 ~16892 -17308 -18778 ~20272 -21893 -23645
-~ PRESENT VALUE -413 -4086 -398 -391 ~384 -377 -378 -363 ~-357
SUPERVISORS -- ACTUAL DOLLARS ~3194 ~3449 -3726 -4823 -4345 ~46913 -5868 -5473  -=5911
~- PRESENT VALUE -183 ~181 -188 -98 -86 . -94 -93 -91 -89
ELECTRICITY -- ACTUAL DOLLARS 2225 2425 2644 . 2882 3141 3424 3732 4868 4434
~- PRESENT VALUE 72 71 71 78 69 69 68 68 67
JANITORS: ~- ACTUAL. DOLLARS 571 . 611 654 708 749 CT 857 817 981
_ -~ PRESENT VALVE 18 18 17 17 17 16 16 15 15
 MAINT SUPPLIES -~ ACTUAL DOLLARS 163 173 183 194 286 218 231 245 268
-~ PRESENT VALUE 6 5 5 5 B 4 4 4 4
TOTAL OPER. COSTS =~ ACTUAL DOLLARS ~-13989 -14036 -15146 -16340 -17629 ~-19828 ~-20519 -22137 -238491
-~ PRESENT VALUE -421 -413 -4886 ~397 ~399 -382 ~375 -367 -368
- SUM OF AEC AND OPERATING COSTS -7653 -8681 <9789 ~19984 -12274 -13664 -15164 -16781 -18526
- N.P.V. OF ENTIRE PROJECT Y.T.D. 6783 6378 5965 5568 . BI79 4797 4422 ig54 - 3694
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' SOUTHERN CALIFORNI ID TRANSIT DISTRICT :
‘ METRO RAIL LIFQEENCLE COST MODEL
' {IN THOUSANDS” Of DOLLARS?) '

RUN TITLE ~- EIGHT CAR VS TEN CAR TRAINS

= Eight car (Over)/Under Ten Car Statians
20827

TITLE OF ALTERNATIVE

¥

CAPITAL EXPENDITURES

STRUCTURE -« ACTUAL DOLLARS B

-« PRESENT VALUE I

FINISH -- ACTUAL DOLLARS -15782

- . -« PRESENT VALUE “148

TOTAL CAPITAL EXP. =~ ACTUAL DOLLARS ~1p702

( -~ PRESENT VALUE -148
ANNUAL EOUIVALENT OF CAPITAL COSTS (AEC)  B3BS

OPERATING COSTS

TRAIN OPERATORS -- ACTUAL DOLLARS -26536

S ) -— PRESENT VALUE -369

SUPERVISORS -~ ACTUAL DOLLARS -6384

~- PRESENT VALUE 88

ELECTRICITY ~- ACTUAL DOLLARS 4833

-~ PRESENT VALUE 66

JANITORS -- ACTUAL DOLLARS 1959

-~ PRESENT VALUE 14

MAINT SUPPLIES -- ACTUAL DOLLARS 278

<- PRESENT VALUE 4

TOTAL OPER. COSTS  -- ACTUAL DOLLARS -25762

~- PRESENT VALUE -353

SUM OF AEC AND OPERATING COSTS -205497

N.P.V. OF ENTIRE PROJECT Y.T.D. 3193
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Appendix E

COMPUTER PROGRAM
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o | 1

. 24=Jun=-1982 12:01116 VAX-11 FORTRAN V2.4-64 Page
24=Jun-1982 12:@1:92 ~DRB1:[SCRTDILCC.FOR 33 :
ge1 PROGRAM LCC
c
c SCRTD LIFE CYCLE COST MODEL
c
c WRITTEN FOR SCRTD BY SRI INTERNATIONAL, JUNE 1982
c
c THIS PROGRAM IS WRITTEN IN -FORTRAN-77 AND WILL NOT COMPILE
c ON .SYSTEMS SUPPORTING ONLY FORTRAN-66 (A.K.A. FORTRAN-IV),
c
C COST RELATIONSHIPS DEVELOPED BY: CLAIRE STARRY
g PROGRAMED BY: WILLIAM A. STOCK, JUNE 1982
o2 INCLUDE *LCCCOM.FOR’
3 c )
-: c COMMON BLOCKS --
* o
* C CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS:
ge3 = COMMON/CCHAR/CNAME(3,28)
pas  * CHARACTER*2@ CNAME:
*® C NUMER1C DATA FOR CAPI1TAL EQUIPMENT COSTS!:
paG * COMMON/CCOSTS/CYR1{3,28),CYR2{3,2@),CAMT(:3,28) ,CSAL(3,28),
» S REPEAT{'3,28), cLlFEt3 ,28),
» § CCOST(3, 25 sa) PVCC( 3,20, 6#),TCCOST(3,68),TPVCC(3,68),
L $ AEC(3, Gﬂb CNUM( 3),1C, NC., MAXNC
ug6 * INTEGER CYRI,CYR2,CLIFE., CNUM
ga7  * LOGICAL REPEAT
L~ CHARACTER DATA FOR OPERATING AND MAINTENANCE COSTS3
peg * COMMON/OCHAR/ONAME( 3,28}
gae = CHARACTER*2# ONAME
*® C NUMERIC DATA FOR OPERATING AND MAINTENANCE COST:
g1y * COMMON/OCOSTS/0AMT(3,28),01NF(3,28),
* $ 0COST(3,28,68),PVOC{3,28,68),TOCOST(3, 68),TPVOC(3,68),
* $ ONUM(3),10,NO, 'MAXNO
g11 = INTEGER ONUM
* C OTHER 1TEMS IN COMMON:
pl2 = COMMON/CHARS /ANAME ( 3) , RNAME'
P13 » CHARACTER*88 ANAME ,RNAME
gla = COMMON INTRT(3), cnurta) TLCCV(3,6#),LCCV(3), : )
" $ STRTYR,BASEYR,NYEAR,ENDYR, MAxuv 1A, NA ,MAXNA e : N
piIE * REAL INTRT,LCCV - . \
16 * INTEGER srnTvn.aassvn~EuDVR= : : .
® C
®C VARIABLE NAMING CONVENTION: .
* C VARIABLES WITH °,.YR..” CONTAIN AN ACTUAL CALANDER YEAR,
* C VARIABLES WITH ONLY *"..Y..® ARE RELATIVE YEARS WITH "BASEYR®
®C AS 1. ONLY THESE VARIABLES MAKE LEGAL SUBSCRIPTS.
3 c ) .
L7 INCLUDE *F¥ILCOM.FOR’
® C . ] )
% C FILES AND SUCH:
g » COMMON/F ILES/ISCRCH
®C
C
c SET MAXIMA
C: .
719 MAXNC=28"

120 MAXNO=20
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cC ' 24-!".-1932 12191116 VAX=11 FORTRAN V2. 4-64 Paga 2
24-Jun-1982 12191:02 —DRB1: LSCRTBILCC.FOR;33
g21 MAXNA=3
822 MAXNY =68
c PROCESS JNPUT
823 CALL INPUT
c PERFORM THE CALCULATIONS
g24 CALL CALC
c OUTPUT RESULTS
B25 CALL OUTPUT
826 STOP
a27 END.

ROGRAM SECTIONS

NHame Bytes Attributes
# -SCODE 62 PIC CON REL LCL SHR EXE RD NOWRT LONG
3 CCHAR 1200 PIC OVR REL GBL SHR NOEXE . RD WRT LONG
4 CCOSTS 32424 P1C OVR REL GBL SHR NOEXE RD WRT LONG
5 OCHAR 1200 PIC OVR REL GBL SHR NOEXE RD WRT LONG
6 OCOSTS 30744 PIC OVR. REL GBL SHR HOEXE RD WRT LONG
‘7 CHARS 329 PIC OVR REL GBL SHR NOEXE 'RD- WRT LONG
g SBLANK 788 PIC QOVR REL GSL SHR HOEXE RD- WRT LONG

FILES 4 PIC OVR REL GBL SHR NOEXE RD WRT LONG I

NTRY POINTS
Address Type WName

o-00RBRYeR LCC
ARTABLES

Addrass Type Name Addrass Typa Name Address Type HName _ Address Typa Name
B-9ppPRB2F8 1*4 BASEYR 8-PPRRY3eE - 1%4 ENDYR @-ooeeB3Ine I%4 IA 4-9RRBTERC 1*4 IC
G-ppRp7BAC 1%4 10 Q-gppoPRPE %4 ISCRCH 0-PP0PR31E 1"4 MAXNNA $-OP0R7EA4 ]1*4& MAXNC
6-00gR7814 1"4 MAXNO 8-apgeP3R4 J%4 MAXNNY G-PPPERIBC "4 NA A-PRURTEAE 1%4 NC
6-PP0E7818 1*4 NO 8-g08092FC §%4 NYEAR 7-00@908F8 CHAR RNAME 8-P0PEP2F4 I%4 STRTYR
RRAYS

Address Type Name Bytes ODimensions
4-00PB78CH R*4 AEC 720 (3, 68)
7-PPRRRRREY CHAR ANAME 248 (3)
4A-POBBPIES R*4 CAMY 248 (3, 28)
4-pPPBEEAS R*4 CCOST 14408 (3, 28, 68)
8-PEOREANC R*4 CINF 12 (3)
4-PPpoRsBE 1%4 CLIFE ' ‘ 248 (3, 2
3-9908808988 CHAR CNAME 1288 (3, 28)
A-UPRPIEOY 1%4 CNUM 12 (3)
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CC Il

24-Jun-1982 12181116 VAX-11 FORTRAN V2.4-64 Page 3
, 24-Jun-1982 12:91182  _DRBIZISCRTDILCC.FOR133 :
4-BPPEE2D8 R*4 CSAL 248 (3, 28)
4-PRRRBERY T1*4 CYRI 248 (3, 28)
4-PUPPBOFE 1%4 CYR2 249 (3, 20)
8-00PP0888 R*4 INTRT 12 {3)
8-90PPP2ES R%*4 LCCV Iz 3) ~
6-80RPPOEE R*4 OAMT 248 (3, 28)
6-APPeR1E8 R*4 OCOST 14408 (3, 28, 68}
6-BO0PPOFE Rw4 OINF 248 (3, 28)
5-9098088% CHAR ONAME 1288 (3, 28)
6-80897808 1%4 ONUM T2 €3) _
4-8PBP3DES R*4 PVCC T4488 (3, 20, 68)
6-00993A28 R*4 PVOC 14409 (3, 28, 68)
4-9@P003CH L*4 REPEAT 248 (3, 20)
4-BEPP7628 R¥4 TCCOST . 728 (3, 68)
8-9088PPI8 R*4 TLCCV 728 (3, 68)
6-20897268 R*4 TOCOST 728 (3, 68)
4-88BF78F8 R*4 TPVCC 728 (3, 68)
6-80PP7538 R*4 TPVOC 728 (3, 60}

UNCTIONS AND SUBROUTINES REFERENCED
ALC INPUT OUTPUT

otal Space Allocated = 66742 Bytes



73
282

83
g4

g5

o6
a7

oA
a9

Y

g11
@12
713
914

gl5
g16

17

a18
719
i29
ya1
y22

23
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N Noon

[g]

Ot O 600 Ooo00O00

n o000 o

AR R R R R R A R I R R R AR AR ERH R AR I RtV B 1S TR R SRR IR IR R LR R R R R PRI ERA T Y

. Zi-lun-lﬂﬁz 12191116

24-Jun-1982 12:91392

SUBROUTINE INPUT
ROUTINE TO MANAGE TNE INPUT OF ALL DATA

WILLIAM A. STOCK, JUNE 1982
INCLUDE *LCCCOM:FOR®
COMMON BLOCKS --

CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS:
COMMON/CCHAR/CNAME (-3,29)

CHARACTER*28 CNAME

NUMERIC. DATA FOR CAPITAL EQUIPMENT COSTS!
COMMON/CCOSTS/CYRI(3,28) ,CYR2(3,20) ,CAMT(3,20),CSAL(:3,28),
$ REPEAT(3,20),CLIFE(3,208),
$ CCOST(3,28,68) ,PVCC(3,20,60),TCCOST(3,68), TPVCC(3, 68),
$ AEC(3,68),CNUMC3), IC, NC . MAXNC

INTEGER CYRI,CYR2,CLI1FE,CNUM:

LOGICAL REPEAT

CHARACTER DATA FOR OPERATING AND MAINTENANCE COSTS:
COMMON/OCHAR/ONAME (3,29}

CHARACTER*208 ONAME

NUMERIC DATA FOR OPERATING AND MAINTENANCE COST:
COMMON/0COSTS/0AMT (3,20} ,0INF.(3,28),
$ 0COST(3,20,68),PVOC(3,20,60),TOCOST(:3,64),TPVOC(3,69),
$ ONUM(.3),10,NO,MAXNO

INTEGER ONUM

OTHER ITEMS IN COMMON:

COMMON/CHARS /ANAME ( 3 ), RNAME

CHARACTER*88 ANAME., RNAME

COMMON INTRT(3},CINF(3},TLCCV(3,68),LCCV(3),
$ STRTYR,BASEYR,NVEAR,ENOYR,MAXNY, 1A, NA, MAXNA

REAL, INTRT,LCCV

INTEGER STRTYR,BASEYR,ENDYR

VARIABLE NAMING CONVENTION:
VARIABLES WITH *..YR.." CONTAIN AN ACTUAL CALANDER YEAR,
VARTABLES WITH ONLY "..Y.." ARE RELATIVE YEARS WITH *BASEYR™
AS I. ONLY THESE VARIABLES MAKE LEGAL SUBSCRIPTS.

INCLUDE. 'F:ILCOM.FOR®

FILES AND SUCH:
COMMON/FILES/1SCRCH

LOGICAL FULL,ERROR,END;E0F ,KiLL
SCRATCH FILE FOR FREE~FJELD RE~READS:
JSCRCH=11

OPENCUNIT=ISCRCH,STATUS= "SCRATCH' )
FLAG TO KILL RUN IF ERROR

KILL=, FALSE,

READ RUN HEADER INFORMATION

CALL RHINPT{ERROR)

iii

VAX=11 FORTRAN V2.4-64
—DRB1:LSCRTDILCC.FOR;33

EEIRERE IR I IR IR LI ELH I

Page

ERIHIRISTREL 21 H1 B p—

4
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NPUT O 2&—!1"\-‘1932 12391116 VAR-11 FORTRAN V2.4-64 - Page &
24-Jun-1982 12181192  _DRBL:ISCRTDILCC.FOR}33

‘g *IF" LOOP OVER ALTERNATIVES
B24 1A=#
§25 187 1A=]A+}
226 IFCIA .GT. MAXNA)THEN
327 ' WRITE(6 ,6918)IMAXNA o
g28 6918 FORMAT(/' ERROR -- NUMBER OF ALTERNATIVES EXCEEDS LIMIT OF',14)
p29 STOP
238 . END IF
c ‘READ ALTERNATIVE'S HEADER INFORMATION
c
231 CALL AHINPT(ERROR) , ,
c SPACE OVER AS MANY DELJMITER RECORDS AS NEEDED
a32 CALL NEXGRP (EOF )
933 c IF(EOF)GO TO 989
c READ AND PROCESS CAPITAL COSTS
¢
€  “IF" LOOP OVER CAPITAL COST RECORDS
c
934 IC=#
g35 FULL=.FALSE. '
936 288 ICeJC+}
837 IFCIC 6T, MAXNC)THEN
438 FULL=.TRUE.
939 IC=MAXNC
1 END 1F
g4l (CALL CINPUT(FULL. ,CNAME(TA,1C),CLIFECIA, IC),CYRICIA,1C),CYR2CIA, 1C)
$ ,CAMT(IA,IC),CSAL(IA,IC),REPEATCIA, IC ) ERROR,END).
g42 IFCERROR ) THEN
@43 KILL=,TRUE.
g44 IC=IC-1
g45 END IF
046 IF(.NOT. END)GO TO 28%
947 NCs1C
g48 IFC.NOT. FULLINC=JC-}
rag CNUM( TA)=NC 5
c SPACE OVER AS MANY DELIMITER RECORDS AS NEEDED
950 CALL NEXGRPCEOF ) :
#51 IF(EQF)GO TO 988
c
c READ AND PROCESS OPERATING AND MAJNTENANCE COSTS
[ .
c “IF* LOOP OVER OPERATING AND EQUIPMENT COST RECORDS
852 108
B53 FULL=,FALSE.
754 300 10=10+1
955. IFCI0 ;GT. MAXNO)THEN
156 FULL=,TRUE,
57 10=MAXNO
158 END IF
759 \ CALL OINPUT(FULL ,ONAME(1A,10},0ANT(JA, 109 ,0INF(TA,10),
$ ERROR,END, EOF )
68 IFCERROR } THEN
361 KILL=, TRUE.
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24'l!n'1982 12181816 VAX-11 FORTRAW V2.4-64

n ‘ Page [
24~Jun-1982 12:1p1:92 —-DR81:LSCRTDILCC.FOR;33
P62 1o=10-1
g63 END IF
964 IF(.NOT. END)IGO TO 308
#65 NO=10 N
J66 IFC.NOT., FULL }NO=]0O~-1
@67 ' ONUM{:IA)=NO
‘ c SPACE OVER DELIMITER RECORDS TO FIND €-0-F OR NEXT ALTERNATIVE
268 IF{ .NOT., EOF )CALL NEXGRP(EOF)
a69 IF{ .NOT. EOF)GO TO 19@ .
e70 NA=TA ~
971 IF(KILL YTHEN
972 WRITE(6,6930) _ o N ‘
373 6930 FORMAT(/* NO RUN ON ACCOUNT OF INPUT ERRORS :DETECTED')
74 STopP
@76 END IF
@76 . RETURN
77 90% WRITE(6,6948) ) .
378 6948 FORMAT(/* ERROR -- UNEXPECTED END-OF-FILE WHILE READING °,
$ 'DELIMITER RECORDS*)
g79 STOP
17 END
ROGRAM SECTIONS
Name Bytas Attributes
2 SCODE a4 P1C CON REL LCL SHR EXE RD NOWRT LONG
1 SPDATA 172 P1C CON REL LCL SHR NOEXE RD NOWRT LONG
2 SLOCAL 140 PIC CON REL LCL NOSHR HOEXE RO WRT LONG
3 CCHAR 1268 Pic OVR REL 8L SHR NOEXE RO WRT LONG
4 CCOSTS 32424 PIC OVR REL GBL SHR NOEXE RO WRY LONG
% OCHAR 1209 P1C OVR REL GBL SHR NOEXE RO WRT LONG
6 0COSTS 744 PIC OVR REL G8L SHR NOEXE RD WRT LONG
7 CHARS 328 PIC OVR REL GBL SHR NOEXE RD WRT LONG
8 SBLANK 788  PIC OVR REL -GSL SHR NOEXE RD WRT LONG - g . : ‘ .
9 FILES 4 FIC OVR REL -GBL SHR NOEXE RD WRT LONG i N
NTRY POINTS \
Address Typa Name
o-PROPRORR INPUT
ARTABLES
Address Typa Nsme Address Type Names Address Type. lName Address Type HNane -
8-9PRAP2F8 1*4 SASEYR 2-PPPPRRAPB L*4 END S~-POPBER3INE 14 ENDYR 2-OPPRRRRAC L*4 EOF
2-PPROpBR4e L*4 ERROR 2-000000R8 L*4 FULL 8-PRORR398 14 1A - 4-0RPB7E9C 14 IC
G-PPREI8AC 1*4 10 S-gPoReAPR 1*4 1SCRCH 2-PRARPBLE L*4 _KILL S-00PBR31E I*4 MAXNA
4-O0BP7EA4 1*4 MAXNC G-oaeR7814 1*4 MAXNO S-DRROR3H4 J*4 MAXNY C-ooPPR3BC 1*4 HNA
A-OPRPTEAE 1*4 NC 6-0p907819 I*4 NO 9-0PP002FC I%4 NYEAR 7-0PPOPRFE CHAR RNAME



PUT

B-BBFAN2F 4

RAYS
Address

4-pPH78CH
7-980800080
A-BOPER1ER
4-PEPRASAR
B-P8988AHC
A-PO084B0
3-PEPANOR
4A-BOPB7E9R
4-BPP80200
A-PO0H0aBN
4-BOPB0BFD
8-9800 IR0
B-P9PPB2ED
6-28000880
G6-a0aa1ER
6-00PBAOF Y
S-900800ae
6-289087000
4-00P3DER
6-00PB3A20
4-g08803CH
4-B0807620
B-@0APAA1B
6-808087260
4-P8R07BFQ
6-00PA7530

ABELS
Address
g-ppappE29

1-98908866

INCTIONS AND

1INPT

I*4

Type

R*4
CHAR
R*4
R*4
R4
1*4
CHAR
1%4
R*4
14
1%4
R4
R4
R*4
R*4
R*4
CHAR
Ind
R*4
R*4
L*4
R*4
R*4
Rw4
R*4
R4

Label

100
6948 "

STRTYR

AEC
ANAME
CAMT.
CCOST
CINF
CLIFE
CNAME
CNUM
CSAL
CYR1
CYR2
INTRT
Lcey
OAMT
0COST
QI NF
ONAME
ONUM
PVCC
PVOC
REPEAT
TCCOSTY
TLCCV
TOCOST
TPVCC
TPVOC

P-9B8FEARSS

LEREREIES RN

Lab
209

SUBROUTINES REFERENCED

CINP

utT

FORSOPEN

ital- Space Allocatad = 67796 Bytes

Bytas

720
240
248

14480

240
1208
12
248
240
2A8

12
248

14400

248

1288

14480
14488
2408
‘728
728
728
728

728

NEXGRP

RN RN R RN ER R R R .

zAlIlvqsaz 12:01116

24=-Jun-1982 12+41+82

Dimensions
60)

208}
28,

28)
28)
28)

20)
28)

60)

28)
29,
20)
208

20,
28,
20)
68}
681
68 )
608)
68)

68
68)

) G G G0 G ) 0 ) G ) ) G ) ) ) ) G D

.- B e wee u % P npaan e Le ® we B g

Ll
w
-

3,

P
w
- -

Address Label

300

Address Label

A-pRBBRIEF B-g9aaa3a6 9pp

0INPUT RHINPT

VAX-11 FORTRAN V2.4-64
—DRB11 [SCRTDILCC. FOR; 3D

Address Label

1-gpppagel 6918’

Address

1-8880880937

Baga

Labal
6938°

1 R R AR R A R IR R NI AR LAt e m e R T AR AR R AR A1 ] RIRA IR RARELLLELE LR R R R LER RLET R

7 .
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. 2'4-!n-1982 123181116 VAX-11 FORTRAN V2,4-64 Page 8-

ZA4=-Jun-1982 12101102 —DRB13:LSCRTDILCC.FOR;33 ) A

a1l SUBROUTINE RHINPTCERROR) ) )
ROUTINE TO READ RUN HEADER 1INFORMATION

WILL1AM A. STOCK;, JUNE 1982
INCLUDE °LCCCOM.FOR’
COMMON BLOCKS --

AR2

OOO0 O00On

CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS:
COMMON/CCHAR/CNAME( 3,28}
CHARACTER*2# CNAME
NUMERIC DATA FOR CAP1TAL EQUJIPMENT COSTS1:
COMMON/CCOSTS/CYR1{ 3,28 ,CYR2{3,20),CAMT(3,20},CSAL(3,20),
$ REPEAT(3,280), CLIFEIS 25).
$ CCOST(3, 25 Gﬂ) PVCC(S 28,68),TCCOST(3,60),TPVCC(3,60),
$ AEC(3, 65) CNUH(3) IC, uc HAKNC

oQ3
po4

(2]

Ba%

»
]
]
»*
]
]
L
]
E ]
E ]
E ]
pPE * INTEGER. CYR1,CYR2,CLIFE, cuun
pR7 LOGICAL REPEAT
. CHARACTER DATA FOR OPERATING AND MAINTENANCE COSYS:
opg COMMON/OCHAR/ONAME ('3 ,29)
opg CHARACTER*2# ONAME
*» C NUMERIC DATA FOR OPERATING AND MALNTEMNANCE COST!
gy = COMMON/OCOSTS/0AMTY (:3,28) ,01NF(3,20),
- $ OCOST(3,29,68),PVOC{3, zn 69),TOCOST(3,60), TPVOC(3,68),
» $ ONUM(3),J0,NO MAXNO ,
W ANTEGER ONUM .
* C OTHER 1TEMS JN COMMON;
p12 = COMMON /CHARS /ANAME (3 ), RNAME
Z13 * CHARACTER*S8H ANAME ,RNAME
Bl14 = COMMON INTRT(3),CINF(3), TLCCV(3 ,68),LCCV(3),
» & STRTYR,BASEYR, NYEAR,ENDYR,MAXNY, JA.NA,MAXNA
a15 * REAL INTRT,LCCV
Bl * c INTEGER ‘STRTYR, BASEYR,ENDYR
]
* C. VARIABLE NAMING CONVENTION:
* C VARIABLES ‘WITH "..YR.." CONTAJN AN ACTUAL CALANDER YEAR.
* C VARIABLES ‘WITH ONLY *..Y..* ARE RELATIVE YEARS 'WITH "BASEYR"
: g- AS 1. ONLY THESE VARIABLES MAKE LEGAL ‘SUBSCRIPTS.
a7 LOGICAL ERROR,EOF
g1's CHARACTER*BE L INE
a19 ERROR=,FALSE.
20 CALL NEXGRP(EOF) ' -
p21 1IF(EOF)GO0 TO 918 N
c READ RUN TITLE :
22 READ(5,5888,END=918)RNAME
923 (Y01} FORMAT.( ABH )
024 ~ ‘CALL NEXGRP(EOF)
P26 IF(EOF)GO TO 918 . _
c RUN NUMERIC DATA
¥26 ‘READ(5,* ,ERR=988, END-QIGDBASEVR STRTYR,NYEAR . \
@27 .ENDYR=STRTYR+NYEAR-1 .
@28 'RETURN
929 saa BACKSPACE 5
o308 ‘READ{(B ,BA@@ )L INE

g3l EJNBLNKL(LlNE)
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HINPT . 24“[—1982 12:01:516 VAX-11 FORTRAN V2.4-64 . Page 9

) 24-Jun~1982 12:91182 ~DRB11ISCRTDILCC.FOR;33
p32 WRITE(6,690@)LINEC{sL)

933 6988 FORMAT{(/®' ERROR -~ RUN HEADER NUMERIC DATA INCOMPREHENSIBLE OR °,
'$ ‘MISSING"/
g " LAST RECORD READ:*/
‘ § IX,ACLY)
934 ERROR=.TRUE.
@35 RETURN , ‘
g36 918 WRITE(6,6918) o e PR
337 6919 FORNAT(I‘ ERROR -- ‘UNEXPECTED END-OF -FILE WHILE READINGIRUN e o T " o
$ “HEADER INFORMATION-') T ' e T
338 STOP
@39 END

ROGRAM SECTIONS

Name Bytes Attributes
# $CODE 296 PIC CON REL LCL SHR° EXE' RD NOWRT LONG
1 SPDATA : 184 PIC CON REL LCL  SHR NOEXE. RD NOWRT LONG
2. SLOCAL 128 PIC CON REL LCL NOSHR NOEXE RD WRT LONG
3 CCHAR 1209 PIC OVR REL GBL -SHR NOEXE RD WRT LONG
4 CCOSTS 32424 PIC OVR REL GBL SHR NOEXE RD WRT LONG
5 OCHAR 1289 PIC OVR REL GBL SHR NOEXE RD WRT LONG
6 OCOSTS 38744 PIC OVR REL GBL ‘SHR NOEXE RD WRT LONG
7 CHARS 328 PIC OVR REL GBL ‘SHR NOEXE RD WRT LONG
B $BLANK 788 PIC OVR REL GBL SHR- NOEXE RD WRT LONG

NTRY POINTS
Addreas Type HName

-gpoppeee RHINPT
ARIABLES ‘

Address Type HName Address Type Name ) Address Type Name ’ Address Type Name
B-PPQYBP2FB [*4 BASEYR B-PPPPI3AE 1%4 ENDYR 2-gaBFARsSE L*4 EOF AP-OP00PRO40 L*4 ERROR
8-pe@PA3A8 I*4 1A A-gRBR7ESC 1*4 I1C 6-ppPP788C 1*4 10 ' 2-0000PP64 1*4
2-09990PF8 CHAR LINE O-FPFAP31E 1*4 MAXNA A-gPBB7EA4 1*4 MAXNC " 6-HAAB7B14  1%4 HAXNO
8-00FA3EE 1*4 MAXNY a-popPE3aC 1*4. NA ' A-GEFAIEAR ]1*4 NC . 6E-00PA7B1@ 1*4 NO
8-900PP2FC I*4 NYEAR . 7-90P00BF8 CHAR RNAME . B=PUPAP2F4 1*4 STRTYR

RRAYS

Address Type . Name Bytes Dimenstons
4-goEE78CH R*4 AEC 7280 (3, 68)
7-90P8888 CHAR- ANAME 24 (3)
4-PPFP0PIES R*4 CAMT : 248 (3, 2@)

A-gAGZPBAE R*4 CCOST t44088 (3, 28, 6P)



HIENPT

8-HEYAEHIC
4-GP980480
3-gU000Ba8
A-ABBP7E9R
4-9888P200
A-PARpARO0
A-DOOBRRFH
B-AUPH0R0H
B-9MOPAZES
6-BAPBARNE
6-8HBEA1ED
6-088808F 8
5-AopIRRRN
6-00007800
T LE
6-90883A28
4-29PBAICH
4-90007628
8-2888AH18
6-BHBAT260
A-DOEUTOFH
6-FBPATE30

ABELS
Address.
F-pPEABPAL

UNCTIONS AND SUBROUTINES REFERENCED

BLNKL -

otal Space Allocated = 67284 Bytes

L A AL |

R*4 CINF 12
1*4 CLIFE 248
CHAR CNAME 1200
1%4 CNUM 12
R*4 CSAL ‘248
I*4 CYR1 249
1*4 CYR2 240
R*4 INTRT 12
R*4 LCCV 12
R*4 OAMT . 248
R*4 OQCOST 14400
R*4 OINF 249
CHAR ONAME 1200
I*4 ONUM. 2
R*4 pPVCC 14 400
R*4 PVOC 14400
L*4 REPEAT 240
R*4 TCCOST 720
R*4 TLCCV 728
R*4 TOCOST 7209
R*4 TPVCC 720
R*4 TPVOC 7208
Label Address Label
17 /-poeegIBe 91f

NEXGRP

28)
28}

28)
28)
28)

28
28, 60)
28)
28)

I SN SN STL ST GRS SN ST PN N Sme G S
W WWLDROWLOWWWWWWW
. mpt * P S e ¢ ¢ ae B b

28, 68)
28, 60)
28)
68)
68)
), 68)
(3, 68)
3; 68)

.~
Wwhw
- % w &

b
w
-

Address Label

1-gPoBBPRAE ‘6RRP’

Pedilasds-d i et 2 R st s tagabiirqives e dran iy gl ddedipit srp i btls 220 203 3392 TRRG SRRD DR

24-&-!'932 12181t16

24-Jun-1982 12:M1:@2

Address
1-PPPRBRR3

Label
17 M

LELER AL R R RS ]

VAX-11 FORTRAN V2.4-64
—DRO 15[ SCRTDILCC. FOR; 33

Address Label

1-98809P6D 6919"

18 dbeteded d e B r] LETR-IFRT AT RE TERTIITE AR AESE

e AR PRl aa 300 RAD AN I e

' Page 18



el

an2

g3
ooA

e85

PA6
o7

1L
o9

211

P12
#13
g4

g5
16

17
g1e
a1re

IR RN B N I

o2p

g21

022
A23
024
726

926
827
828
429
¥3g
g3l

I E R R R R N NN EEE

o000 onnn

[ 2]

aoooon

AR BIRAE ]

:. 24‘!“1932

-24-Jun-1982
‘SUBROUT INE AHINPT(ERROR") _
“ROUTINE TO READ AN ALTERNATIVE'S HEADER INFORMAT1ON
WILLIAM A. STOCK, JUNE 1982
INCLUDE "LCCCOM.FOR*
COMMON BLOCKS --

CHARACTER DATA FOR CAP1TAL EQUIPMENT COSTS®H
COMMON/CCHAR/CNAME (3,2#8)

CHARACTER"Z2# CNAME

NUMEREC' DATA FOR CAPITAL EQUJPMENT 'COSTS:
COMHONICCOSTSICVRI(S 28 ,CYR2(3,,28} ,CAMT(3,2#) ,CSAL(3,28),

$ ‘REPEAT(3,28), CLIFE(S’ZB).

$ CCOST(3, 25 6@),PVCC(3,20,68),TCCOST(3,68), TPVCC(3 55).

'$ AEC(3,68), CNUH(3) 1C, NC HAKNC

INTEGER CYRI CYR2Z, CLIFE CNUH

LOGICAL REPEAT

CHARACTER DATA FOR OPERATING AND HA‘NTENANCE COSTSt
COMMON/OCHAR /ONAME (3 ;28)

CHARACTER*20 ONAME

NUMERIC DATA FOR OPERATING AND MAINTENANCE COST:#
COMMON/0OCOSTS/0AMT(:3,2®) ,OINF (3,20},
$ OCOST(3,20,68), PVOC(3 25 68, TOCOST(3 60),TPVOC(3,69),
$ ONUM(3),10,H0, HAXNO

1NTEGER, ONUH

OTHER ITEHS IN COMMON:

" COMMON7CHARS/ANAME (3} ,RNAME

5pRR

: 10

CHARACTER*B# ANAME, RNAME

COMMON INTRT(3), CINFI3D TLCCV(3,60),LCCV(3),
$ STRTYR,BASEYR, NYEAR ENDVR HAKNY IA‘NA ‘MAXNA
REAL INTRT LCCV

INTEGER STRTYR BASEYR,ENDYR

VARIABLE. NAMING CONVENTIONl
VARIABLES WITH "..YR..®” CONTAIN AN ACTUAL CALANDER YEAR,
VARIABLES WITH ONLY *..¥.;" ARE RELATIVE YEARS WITH "BASEVR"
AS 1. ONLY THESE VARIABLES MAKE ‘LEGAL. SUBSCRIPTS.

LOGICAL ERROR, EOF.
CHARACTER*89 LINE
ERROR= ,FALSE..
CALL NEXGRP(EOF)
IFCEOF }GO TO 81@
ALTERNATIVE'S TITLE
READ(:5 6089, END=g 18 JANAME(1A)
FORMAT(ABS )
CALL NEXGRP (EOF')
IF(EOF GO TO 919
READ ALTERNATIVE NUMERIC DATA '
READ(G ,* ;ERR=900 ,END=918)INTRTCIA) ,CINF(IA)
RETURN
BACKSPACE 6.
READ(E, BHGHDLINE
L=NBLNKL (L INE:
‘wRITE(B sonabLluaitlt»

12141416

12191382

VAX-11 FORTRAN V2,4-564

CRIEL SRR BRI R DR AL T P RS st B PR 1 B n e H UL R T L bbeiesfedec i 2 23 S 1L 303 200 E N 03 R SRR RO R 03 s HERTTRLARER R ED pha gl s baapiat it in it e

. Iiage 11



HINPT

232

833
634
#36
936

837
&38

$ "INCOMPREHENSIBLE OR MISSING'/

s L}

$ IX,ACLD)

ERROR~,

RETURN

LAST RECORD READ:'/
TRUE-.

918 WRITE(G ;691@)
6918 FORMAT(I'

“ALTERNATIVE HEADER INFORMATION')

STOP
END

ROGRAM SECTIONS

~-$CODE
‘SPDATA
SLOCAL
CCHAR.
CCOsSTS
OCHAR.
0COSTS
CHARS
‘SBLANK

[ RNV ¥ P AT

NTRY POINTS

Address
o-pePRPERY

ARIABLES
Address
8-POAPRR2FG

8-000pQ308
2-PR00BoRe

8-9Pa0a384

9-gPBRA2FC

RRAYS
Addreas

A~QRARTIBCYH
1-00BBPRAY
A-0papRIED
;-EEUHBSAB

-gppePppcC

Type

Type

LY
I%4
CHAR
LY
1=a

Type

R*4
CHAR
R*4
R*4
R*4

Name

AHINPT

BASEYR
IA,

LINE
MAXNY
NYEAR

AEC
ANAME
CAMT
CCOST
CINF

Bytes
328

208

128

1200

32424

1289

30744

328

‘788

Address

G AT kT T
4~ T7ESC
8~pRRER3 e

B-PIPA3INC

7-8B00B8F 9

Bytes

728
248
240
14400
12

Type

Attributes

PIC CON
PIC CON
PIC CON
PIC OVR:
PIC OVR
PI1C OVR
PIC OVR.
PIC OVR
PIC 'OVR

1%
1*4 Ic
14
104 'NA

CHAR :RNAME

Dimensions

3, 68)

{3, 20}

REL
REL
REL
REL
REL
REL
REL
REL

‘REL

l3 28, a9

LCL

LCL
LCL
GBL
GBL
GBL
GBL
GBL
GBL

ERROR ~~ UNEXPECTED END-OF-FILE WHILE READING °*,

EXE
SHR NOE XE

NOSHR NOE XE

SHR NOEXE
SHR NOEXE
SHR NOEXE
SHR NOEXE
SHR NOE XE
SHR NOEXE

Address
2-9PPYaRSH

G-pAPR78OC

4-BPPFTEAL
4-BOPYTEAD

B8-PAPIB2F &

24-Jun-1982. 121013182
6999 FORMAT(/* ERROR -- ALTERNATIVE HEADER .NUMERIC DATA °,

Type

L4
1%4
1%4
1%4
1%4

24-!un-1982 12:081:16 VAX-I1 FORTRAN V2.4-64

—PRBI:ISCRTDILCC.FOR}; 33

-RD NOWRT LONG
‘RD NOWRT LONG

‘WRT LONG
WRT LONG

‘WRT LONG
WRT LONG

WRT LONG
WRT LONG
WRT LONG

MHame
EbF
o
MAXNC

NC
STRTYR

Address

AP-B8BPBEB40 L*4
2-90000064 1%4
6-PHBETEI4 1%4
6-80087819 14

Type

‘ERROR
MAXNO

NO
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HINPT . 24-!1'1-1982 12181116 VAX-11 FORTRAN V2.4-64 . Page 13

24-Jun~1982 12t81:02 —~DRB1 +{SCRTDILCC,FOR;33

4-000004B8 I*4 CLIFE 248 (3, 29)

3-900000888 CHAR CNAME 1200 (3, 28)

4-PBORTESE I*4 CNUM 12 (3}

4-PO0PA208 R™4 CSAL 248 (3, 28)

4-poBPaBPE I"4 CYR1 248 (3, 28)

4-00P00RFY 1I*4 CYR2 . 248 (3, 28)

8-g000088d R*4 INTRT 12 43

B-PPPRA2EE R™4 LCCV 12 {3}

G-OPRPAAAE R™4 OQAMY 248 {3, 28)

6-APRAPLIES R“™4 OCOST 14408 (3, 208, 68)

6-oPBePAAFY R*4 OINF 248 (3, 28)

6-voedpaygd CHAR ONAME 1208 13, 28)

6-08807888 I*4 ONUM 12 {3)

A-QBPRRA3DEA R™4 PVCC 14480 {3, 208, 68}

G-POPA3A28 R™4 PVOC : 14408 (3, 20, 68)

4-9PPPB3CA L*4 REPEAT 248 (3, 28}

4-P0RB7628 R™4 TCCOST 728 {3, 6@}

8-PoPpAA18 R™4 TLCCV ‘728 (3, 6A)

6-PPAFT268 R"4 TOCOST 728 (3, 6@}

4-900078FF R™4 TPVCC 728 3, 68)

6-0980753% R*4 TPVOC 728 (3, 68}
ABELS _

Address Label - Address Label Address ‘tabel Address Label Addreas Label

f-ApopERAC]l 988 I-gpeRR128 91p 1-gP0PPagd Boge* 1-gPe988A3 6999 1-90PPEA?6 6918'
UNCT-IONS AND SUBROUTINES REFERENCED ~

BL NKL . NEXGRP

otal Space Allogotad « 6733 Byteo



24-Jiin~1982- 12101316 VAN-11 FORTRAN V2.4-64 Page 14
24~Jun=-1982 12101192 ~DRB1:tSCRTDILCC.FOR;33

gL SUBROUTIHE CIHPUTLFULL ,CNAME,ICLIFE, ICYRY,1CYR2,CANT ,CSAL,REPEAT,
$ ERROR,END)

c THIS ROUTINE PROCESSES INPUT RECORDS FOR CAPITAL EQUIPMENT COSTS
g ON A FREE-FIELD BASIS,
¢ WILLIAM A. STOCK, JUNE 1982
c
Q2 CHARACTER*2@ CNAME
g3 'LOGICAL. FULL ,REFEAT,ERROR,END
T.]] : CHARACTER*8# LINE
gos INCLUDE “FILCOM.FOR'
LI
* C FILES AND SUCHs

ge6 = COMMON/FILES/ ISCRCH
* C .

go? END=.FALSE.

R ERROR=,FALSE.

1.4 READ{(5,5008 ,END=92 JL INE

s 5089 FORMAT(AB®)

c ‘FIND START (I1) OF EQUIPMENT TITLE

38} 11=NBLNKI1(L INE)

g12 IF(11 .EQ. BITHEN

413 WRITEL6,6900)

g4 6988 FORMAT( /" ERROR ~~ ALL 8LANK RECORD IN CAPITAL COST DATA')

g15 ERROR=. TRUE .

a6 RETURN

a17 ‘END IF

c CHECK FOR END OF CAPJTAL EQUIPMENT COST RECORDS DELIMITER

g18 IF(LINE{I1:11) .EQ, '#')THEN

@19 END=. TRUE.. _ -

az2e ‘RETURN

@21 END IF

i FIND ACTUAL LINE LENGTH (L)
g22 L=NBLNKLC(L'INE) _
c FIND END (12) OF EQUIPMENT TITLE : ‘ : , '
p23 ICOLON=INDEX(LINE, s ) :
a2y IFCJCOLON .EQ, BITHEN

A26 WRITE(6, ssaa)Lluatch)

26 6908 FORMAT(I' ERROR '-- THE FOLLOWING CAPITAL COST RECORD cONTAlus' : ‘ -
$ ‘NO COLON TO DELIMIT TITLE:'/ ) - : -
$ lx ALLY) , : -

27 ERROR= . TRUE.,

P28 RETURN

29 END IF

g3 c 12=1COLON-)

¢ AFTER EASTBLISHING THAT CAPITAL EQUIPMENT .COST ARRAYS HAVE ROOM,
g- WE CAN START LDADING THEM

P31 JFCFULL JTHEN

@32 WRITE(6,6987 JLINEC L)

#33 6907 FORMAT(I' ERROR =-- CAPITAL EQUIPMENT COST ARRAY S12ES ENCEEDER',

§ * AT RECORD:I'/IX,A<L>

o34 ERROR~, TRUE,

P36 RETURN

736 END IF

c CAFITAL EQUIPMENT NAME
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LNPUT 24-Jun-1962 12191:16 VAX-11 FORTRAN V2.4-64 Page 16
‘ 24-Jun-1982 12191382  _DRB13{SCRTDILCC.FOR;33

937 IF(12 .EQ. 11)THEN
530 CNAME=" '
§39 ELSE
1] CNAME =L INE( 11312}
941 END IF _
' c ESTABL1SH WHEVHER REPEAT CODE "R* EXISTS AT END OF LINE
g42 REPEAT=(LINE{LiL) .EQ. 'R' .OR. LINE(LIL) .EQ. 'r*)
c SUBTRACT 1 FROM °L® IF LAST CHARACTER IN LINE 1S ®"R® (REPEAT)
543 LM=#
B44 IF CREPEAT )LM=1 o ,
c L1NE(1COLON+13L-LM)SHOULD iBE NUMERIC: ONLY AND SHOULD HAVE
c SUFFICIENT CHARACTERS
g45. IFCCL~LM)-C ICOLON+1)+1 .LE. 8)THEN
103 _ WRITE(6:,6918IL INECIaL)
547 6918  FORMAT(/' ERROR -- NO NUMERIC F1ELD IN FOLLOWING CAPITAL COST',
$ ' RECORD:" /1X,A<L)>)
@48 ERROR=. TRUE..
a49 RETURH
g58 END IF
c WRITE NUMERIC PART OF INPUT RECORD TQ SCRATCH FILE SO WE CAN
c: RE-READ AS L1ST DI1RECTED
951 REWIND 1SCRCH
852 WRITE(C1SCRCH, 1898 )LINE( 1COLON+11L-LM}
953 1888 FORMAT(ABS)
954 REWIND 1SCRCH
965 READ(:1SCRCH, ¥, ERR=988, END=918 )CL1FE,CYR1,CYR2, CAMT,CSAL
956 1CL.IFE=CL IFE
957 1ICYR1=CYR1
158 1CYR2#CYR2
g5 9 RETURN . -
360 988 WRITE(6,6920)L INECL3L) :
961 6929 FORMAT(* ERROR -- THE FOLLOWING CAPITAL COST RECORD HAS °,
$ " INCOMPREHENSIBLE NUMERIC DATA®'/1X,A<L))
962 - ERROR=..TRUE .
363 RETURN
964 918 WR1TE(6,6938)L INE(1:L)
¥66 6938 FORMAT(/® ERROR -- THE FOLLOWING CAPITAL COST RECORD CONTAINS',
$ ' INSUFFICIENT DATAt* /1N, ALY
766 ERROR=. TRUE.
67 ‘RETURN
768 928 WRITE(6,6948)

¥e9 69489 FORHAT(I' ERROR == UNEKPECTED END-OF-FILE WHILE READING CAPITAL®,
§ ' COST RECORDS, )
’ $ ' EXECUTION HALTED.‘!
e ‘ STOP
71 END
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-24=Iunr|902 12191316 VAX-11 FORTRAN V2.4-64 Page 16

‘24=-Jun-19682 12:191:92 ~DRB1$ESCRTDILCC.FOR;33
ROGRAM SECTIONS:
Name : Bytas Attributes
# SCODE - 694 PIC CON REL LCL SHR. EXE RD NOWRT LONG
1 SPDATA 689 FIC CON REL LCL ‘SHR NOEXE: RD NOWRT LONG:
2 SLOCAL 176 PIC CON REL LCL NOSHR NOEXE RD WRT LONG
3 FILES & PIC OVR REL GBL ‘SHR NOEXE. RD WRT LONG
NTRY POINTS
Addreas Type Name
B-0uBdBBEE  CINPUT
ARIABLES
Address Type Name Address Typa Name Addreas Type HName Address Type HName
Aﬂfﬂﬂﬂﬂﬂﬂlso R"4 CAMT . 2-OPAAARG64- ‘R"4 .CLIFE AP-QPRPRREBO CHAR CNAME APfﬂﬂﬂﬂﬁﬂlCC R*4 CSAL
2=-0gpPRP6R R"4 CYRI1 2-9PAPPA6C: R4 CYR2 AP-pOODRR28@ L4 END AP-OPPRBA240 L*4 ERROR
AP-90PDP040 L8 FULL 2-HEPRORSY. 1%4 11 2-gO0RBRRC. %4 12 AP-APPOPINCA 1*4 ICLIFE
2-APO0PRPER 1%4 1COLON AR-QOOARR1EG I%4 ICYRI1 AP-ROPRPR140 %4 ICYR2 . -3-0000PPR8 1%4 1SCRCH
2-000PB64 ™4 L T 2~POBPURRE CHAR LINE 2=-pORRRLEeRN %4 LM AP~O0PPPH209 L*4 REPEAY
ABELS . . ,
Address Label Address Label Address Label ' Address Label . Address - ‘Label Address ~ Label
I-PPPPR23A 9SOP o-pPPBR264 9B P-0pPPR20E. 928 I1-OPPRN12E 1008° 1-00pP0pan Sepl’ 1-PPOPAPR3 6999"

1-PeREPR36 6995° 1-000PRR94 63087° 1-PPPRRRES 6919 1-g0pPP131 €929° 1-0pppe18D. 6938’ 1-PPPPF1IEY  6940!

UNCTIONS AND SUBROUTINES REFERENCED
I1BSINDEX NBLNK} NBLNKL

ota)l Space Allocated = 1454 Bytes



Ji

081 -

g2

a3

1L )
7.1

ane

a7
1.}

289

g1p
11

12
213
ata
a16
]
#17
a1e

a18

@32
P34
¥36

LEL]
#37

*RREW

onO0O0O0

o0

Hi

589

‘698

69086

o000

‘6987

c

HHOHRR R HISH I HERTHE R IR
24=-Jun-1962 12191116

24=Jun=-1982 12:981:92

SUBROUTINE OINPUT{FULL ,ONAME-, OAMT,OINF,ERROR ,END,EOF}
THIS ROUT.INE PROCESSES INPUT RECORDS FOR OPERATING & MAINTENANCE
O & M) COSTS ‘ON A FREE-FIELD BASIS..

WILLIAM A. STOCK: JUNE 1982

CHARACTER®*28 ONAME

LOGICAL FULL,ERROR,END,EOF
CHARACTER*8S LINE
INCLUDE 'FILCOM.FOR'

FILES AND SUCH:
COMMON/F ILES/:1SCRCH

END=,FALSE.
EOF =, FALSE.
ERROR=.FALSE.
READ(S ;65009 ,END=928 )L INE
FORMAT(ABE'):
FIND START (11} OF O & M TITLE
FE=NBLNKT (L INED,
IFCT1 .EQ, BITHEN
WRETE(6,6989)
FORMAT(/! ERROR -- ALL BLANK RECORD IN O & M COST DATA" )
ERROR® , TRUE.,
RETURN
END IF
CHECK FOR END.OF O & M cosr RECORDS DELIMITER-
IFCLINECEI®11) .EQ, ‘*@*)
END~=.TRUE,
RETURN
ENO IF

‘FIND ACTUAL LINE LEWGTH {LY
L=NBLNKLCLINE)
FIND END (12) OF O & M TITLE

ICOLON=INDEX(LINE, 't}
JFCICOLON .EQ, #ITHEN
WRITE(B,,6985 ILINEC11L) .
‘FORHAT(I ERROR -~ THE FOLLOWING O & H €osY RECORD CONTAINS',

$ ‘NO COLON TO DELIHIT TITLE:'/

IK ALL>)
ERROR-.TRUE.
RETURN
END IF
12={COLON-1

AFTER EASTBLISHING THAT O & W COST ARRAVS HAVE RQOM, . Co
WE CAN START LOADING THEM .

TFCFULL THEN
WRITE(G,6987 LINE(1sL)
FORMAT(/' ERROR -- O & M COST ARRAY :SIZES: EXCEEDED'
' AT RECORD:'71X,A<L>)
ERROR=.TRUE"
RETURN
END IF
0 & M NAME

AT

VAX-11 FORTRAN V2,4-64
~DRB1#{SCRTDILCC.FOR;33

Page
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INPUT . 24""!“0'1.992 1281316 VAX-1] FORTRAN V2.4-64 Page 18
24-Jun-1982 12191192 ~DRB}ISCRTDILCC.FOR;33
g3e 1F112 LEQ. 11)9THEN
339 ONAME="' !
Y] ELSE
J41 ONAME=LINE(11:12)
942 END IF , ,
C LINECICOLON+1tL )SHOULD BE NUMERIC ONLY AND SHOULD ‘HAVE
C SUFFICIENT CHARACTERS
843 IF(L=-( 1COLON+1)+1 .LE. BITHEN
Y ‘WRITE(G ,6918)LINE{ JtL)
45 6919 FORHAT(/' ERROR == NO NUMERIC FIELD IN FOLLOWING O & M COST',
$ ' RECORDt'/1X,A<L>)
J46 ERROR=.TRUE,
847 RETURN
248 ‘END. IF
C ;VRITE NUMERIC PART OF INPUT RECORD TO SCRATCH FILE SO WE CAN
) c ‘RE=READ AS LIST .DIRECTED
49 ‘REWIND 1SCRCH
1) WRITE(1SCRCH, J@PPILLINECI1COLON+11L)
251 1988 FORMAT(ABP)
252 ‘REWIND 1SCRCH ‘
253 READ( ISCRCH ,* ,ERR=90% ,END=9 L& IOAMT ,OIN¥F
854 RETURN
256 999 WRITE(6,692@)LINE(1LL)
a56 69289 FORHAT(' ERROR =-- THE FOLLOWING O & M COST RECORD HAS ',
$ 'INCOMPREHENSIBLE NUMERIC DATAS'/IX ALLY>)
867 ERROR=. TRUE..
g58 RETURN.
g59 918 WRITE(6,6930)LINEC]11L) .
g6p 6939 FORMAT(/' ERROR ~-- THE FOLLOWING O & M COST RECORD CONTAINS',
$ ' INSUFFICIENT DATAI'/IX A<L>) -
861 ERROR=,TRUE.
062 RETURN
P63 928 END-.TRUE.
p64 : " EOF=/TRUE.
365 RETURN

P66 END



1NPUT . -zc,n-waz 12:913.16 VAX-11 FORTRAN V2.4-64 : . Page 19

24-Jun-1982 12181182  _DRB1: {SCRTDILCC.FOR;33
ROGRAM SECTIONS

Name : Bytes Attributes
# SCODE 6§72 PIC CON REL LCL SHR EXE RD NOWRT LONG
1 sPDATA 463 PIC CON REL LCL . SHR NOEXE RD NOWRT LONG
2 sLOCAL 168 P1C CON REL LCL NOSHR NOEXE RO WRT LONG
3 FILES 4 PIC OVR REL GBL SHR NOEXE. RD WRT LONG

NTRY POINTS
Addreass Type Name

B-0PRRRERR OINPUT
'AR1ABLES
Address Type HNane Address Type HNeme Address Type Name Address Type Name
AP-POBRRR1IBS L*4 END AP-OQPPRA1CO LA EOF AP-PPREPREP140 L*4 ERROR AP-BBEBBEEG"L'ﬁ FULL
2-PROpRaBE I1%4 11 2=-OPuPARSC: %4 12 - 2-PRePRPEe I%4 ICOLON 3-0oPoeeRe 1*4 [ISCRCH
2-PPRARABA  I%4 L 2-0poppaR® CHAR LINE AP-Q0OEEAAHCe R*4 OAMT AP-PRPORR1IPR R*4 OINF
AP-PRRRRARA® CHAR ONAME ‘ :
ABELS .
Address Label Address Label Address Label ‘Address  Label Address Label Address. iLabel
P-0pPeR1DS 90N A-PURBBLFF 91@ o-poeRR229 929 1-9PAPR11C. 1009°* 1-PPPPPERE GARR* 1-PRPRPRB3 6990’
1-0P0PRP34 6906 1-90000098 6987* 1-99P008P03 6919° 1=-PRPOP1IF 6928 1-PPRRAP1T79 6938 :

UNCTIONS AND SUBROUTINES REFERENCED
IBSINDEX NBLNK1 NBLNKL

otal Space Allocated = 1199 Bytea
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‘ 24-!._:1-1932 12181116  VAX-11 FORTRAN V2.4-64 Page 29
24-Jun-1982 12181182  _DR812LSCRTOILCC,FORy33 _
981 SUBROUT INE NEXGRP (EOF ) _ , _ : : \
c THIS ROUTINE READS FORWARD THRU ALL COMMENT/DELIMITER RECORDS
<. {RECOADS WITH 1ST NOW BLANK CHARACTER A “@*) UNTIL ELTHER A END
c OF FILE OR- A DATA RECORD IS FOUND. IN FORMER CASE, LOGICAL :
¢ FLAG “EOF* IS SET TRUE, IN LATTER CASE, A BACKSPACE A
c 1S PERFORMED TO READY INPUT FILE FOR NEXT DATA READING ROUTINE.
£
C " WILLIAM A. STOCK, JUNE 1982
c
902 CHARACTER*88 LINE
883 LOGICAL EOF
884 EOF=.FALSE.
885 19 READ(S,5008 ,END=100)LINE
806 5888 FORMAT(ABH)
807 I1=NSLNKL(L INE}
9088 IFCLINECI1111) .EQ. '©°')60 TO 19
89 8ACKSPACE §
818 RETURN
311 188 EOF=.TRUE,
912 RETURN
913 END

ROGRAM SECTIONS

Name Bytes Attributes
8 SCODE 86 PIC CON REL LCL SHR. EXE RD NOWRT LONG -
1. SPDATA 3 PIC CON REL LCL SHR NOEXE RD NOWRT LONG
2 SLOCAL 198 PIC CON REL LCL NOSHR NOEXE RD WRT LONG

NTRY POINTS
Address Type Name

A-BORPEROR NEXGRP
'ARTABLES

Address Type Name Address Type Name Address Typs Name
AP-PPPPPPP4G L*4 EOF 2=-PooeeRse 1*4 11 2-PORRRRRE CHAR FINE
ABELS

Address Label Address Labal Address Label

p-oppaaBRC 18 B-gPRRRRE1 190 1-PRRROREE SHED'
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IEXGRP . — 2‘&\'1‘982 12181116 VAX-11 FORTRAN V2.4-64 . Page 21

24-Jun=-1982 12181182 —ORB11 ESCRTDILCC.FOR; 33
UNCTIONS AND SUBROUTINES REFERENCED
IBLNK1

‘otal Space Allocated = |89 Bytes
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281 ¢ 'FUNCTION NBLNKI{LINE)
C
g WILLIAM A, STOCK, JUNE 1982
282 ‘ CHARACTER"BP LINE
-] L IFCLINECI2I) .NE. ' *)GOD TO 2¢
-] 1 18 CONTINUE
206 NBLNK1=g&
agy RE TURN
ope 28 NBLNK1sT
209 RETURN
218 END

ROGRAM SECTIONS
Name
8 SCODE
2 SLOCAL
NTRY POINTS
_Address

NBLNK1 |

Type
I-peRRpRes 1%4

ARIABLES

Address Typs HName

2-pPPPRERe 1%4 1

ABELS

Address Label .Addreas

B-pRORBBIF 18

ota) Space Allocated = 72 Bytes

Address

Type

2‘9!1"1982 12:81116 VAX-11 FORTRAN V2.4-64

24=Jun=1982 12191:92

Attributes

PIC CON REL LCL SHR  EXE
PIC CON REL LCL NOSHR NOEXE

AP-pRREPpRE4e CHAR LINE

Label

A-0P0RRR2F 28

-DRB1:ESCRTDILCC.FOR ;33

‘FUNCTION TO SEARCH FOR 1ST NON~BLANK CHARACTER IN' AN INPUT RECORD

RD NOWRT LONG
RD WRY LONG

Page

22
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‘ : zcgn-,l-ssz 12101116 VAX-11 FORTRAN V2.4-64 Page 23
- : 24-Jun-1982 12191182 ~DRBI:1 LSCRTDILCC.FOR {33

o91 FUNCTION NBLNKL(LINE)
¢ FUNCTION TO FIND LAST NON-BLANK CHARACTER IN AN INPUT RECORD
g- WILLIAM A, STOCK, JUNE 1982

g2 CHARACTER* 89 L INE

203 CALL STRSTRIM(LINE,LINE,N)

984 NBLNKL =N

895 RETURN

7 END

ROGRAM SECTIONS

Name Bytes Attributes
2 SCODE ' 34 #IC CON REL LCL SHR EXE RD NOWRT LONG
2 SLOCAL 32 PIC CON REL LCL NOSHR NOEXE RD WRT LONG

NTRY POINTS
Address Type HName
o-gRoRPPRe 1*4: NBLNKL

ARIABLES .
Address Type Name Address Type Name
AP-POPROPI4® CHAR LINE 2-PEROAPORs  1%4 N

UNCTIONS AND SUBROUTINES REFERENCED ‘
TRSTRIM

otal Space Allocated » 66 Bytes
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.I _ '24&1'—!932- 123011186 VAX-11 FORTRAN Vv2.4-64 I Page 24

‘24-0un-1982 1291192 —DRB131LSCRTDILCC.FOR; 33
Pt ‘SUBROUTINE CALC ) ~
c .
g THIS ROUTINE PERFORMS ALL COST CALCULATIONS
c WILLIAM A. STOCK, -JUNE 1982
: C
go2 INCLUDE- 'LCCCOM:FOR!
. m L
* C COMMON BLOCKS --
s C )
*C CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS:
pe3 * COMMON/CCHAR/CNAME(.3,28)
pe4  * CHARACTER*28 CNAME
*C NUMERIC DATA FOR CAPITAL EQUIPMENT COSTS:
ges * COMMON/CCOSTS/CYR1(3,28) ,CYR2(3,28),CANT(3,28), CSAL(3,20),
» $ REPEAT(3,20),CLIFE(3,28),
" $ CCOST(3,28,68),PVCC(3.28,608),TCCOST{3,68),TPVCC(3,60),
" S AEC(3,68),CNUN{3),1C,NC MAXNC
e * ‘INTEGER CYRI,CYRZ,CL IFE,CNUM
gp7 * LOGICAL REPEAT
*C CHARACTER DATA FOR OPERATING AND MAINTENANCE COSTS: ‘
pes  * COMMON/OCHAR/ONAME( 3, 28) . R
pEg * CHARACTER*22 ONAME _ \ -
* C NUMERIC DATA FOR OPERATING AND MAINTENANCE COST: :
gle » COMMON/OCOSTS /OAMT (3,201 ,0INF(3,20), !
" $ 0COST(3,29,68),PVOC(3,29,68),TOCOST(3,68),TPVOC(3, sa». _ ,
» $ ONUM(3),10,NO, MAXNO | -
g1l » INTEGER ONUM | K
* C OTHER 1TEMS IN COMMON: . /
g1z * COMMON/CHARS/7ANAME (.3 )., RNAME , .
g13 '~ CHARACTER*GE ANAME.,RNAME ‘ : \ ./
aLs * connou INTRT(33,CINF{31,TLCCVI3,60),LCCV(a), : //
» $ STRTYR,BASEYR, NYEAR ,ENOYR, MAXNY, 1A, NA , MAXNA : Y.
g15 * REAL INTRT,LCCV t Y
gl * INTEGER ‘STRTYR, BASEYR,ENDYR 1 P
* C. | .
- C VAR1ABLE NAMING CONVENT1ON: ‘
* C VARTABLES WITH ®. .YR.. " CONTAIN AN ACTUAL CALANDER YEAR, | - .
LI VARTABLES WITH ONLY "..Y.." ARE RELATIVE 'YEARS WITH "BASEYR" | . .
»C AS 1. ONLY THESE VARTABLES MAKE LEGAL ‘SUBSCR1PTS. \
*C
c ZERO ACCUMULATIVE ARRAYS '
c
717 CALL ZERO{CCOST,MAXNA*MAXNC*MAXNY )
¥18 CALL ZERO{OCOST ,MAXNA*MAXNO*MAXNY } : )
#19 CALL ZEROUAEC,MAXNA*MAXNY? :
[~ oo . ;
c :REPEAT FOR EACH ALTERNATIVE . f
c . .
520 00 698 1A=1,NA :
¥21 LCCV(IA)=0..
c .
C PETERMINE YEARLY COSTS ~--
c
c FIRST FOR CAPITAL COSTS--ANNUAL EQUIVALENT COST (A.E.C.)
C CALCULATION 1S ALSO DONE HERE, SINCE RATHER COMPLEX LOOP
C CONTROL LOGIC IS THE SAME.
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822

g23
a24

g25 -

p26
827
#28
229
a3g
P31
832
833

934

35
836
037
238
a39

aaQ
241
a42
a43
244
45

246
aar

[LY:]
g49
25
851

852,

54
855

56
o857
058
59
L1
61

B62

963
864

non o

o0

2@

49
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‘ 24.|‘I982 12101:16

24-Jun-19502. 12:91::82

NC=CNUM( 1A)
00 88 1C=1,NC
1CYR1=CYR1(1A,1C)
1CYR2=CYR2(1A,1C)
1LYR1=STRTYR
1LYR2=STRTYR+CL1FE(1A,1C)~-1
ICYR2X=1CYR2
IFCICYR2 ..GY.. ENDYR)1CYR2=ENDYR
ILYR2X=1LYR2
1FCILYR2 .GT. ENDYR)ILYRZSENDYR
CY=1CYRZX-1CYRI+1
CAMTP=CAMT (1A, 1C) _ B o
IFCILYRI+CLIFE(1A,1C)=1 .GT, ENDYR)CAMTP=CAMTP*FLOAT(ENDYR-1LYR1+
$ 1)/FLOAT(CLIFE(1A,IC))
CSALP=CSAL(.1A,1C)
1FCILYR1+CLIFE( 1A, 1C)=1 .GT. ENDYRICSALP=CSALP*FLOATCENDYR-1LYRI+
S 1)/FLOAT(CLIFE(IA,1C))
SUMMAT10N VARIABLES 'USED IN DETERMINING A.E.C.
CSUM=#.
18X=8
DO 48 1CYR=ICYR1,1CYRZ
1CY=1CYR-BASEVYR+1
CCOST(1A,.1C, 1CY )=(CAMTP/CY)*( 1, 4CINF(1A) /188, )**(1CY=1)
A.E.C. SUMMATION VARIABLES AGAIN
CSUM=CSUM+CCOST(1A,1C, 1CY)*( 1.+ INTRT(1A)/10%.)**(1LYR1~-1CYRI- 18X)
1BX=18X+1.
CONT 1NUE
SALVAGE VALUE
ILY=1LYR2-BASEVR+1
CVSAL=CSALP*('1.+CINF(1A)/180.9%(ILY-1)
CCOST(1A,1C, 1LY )=CCOST( 1A, 1C, JLY)-CVSAL.
VALUE OF REMAINING LIFE, IF ANY
LREM=MAX(®, 1LYR2X-ENDYR)
CVLREM=( CAMTP~CSALP ) *FL-OAT{ LREM}/FLDAT(CLIFE(1A,1C))*(1.+
$ CINF(1A)/189. )**(ENDYR-BASEYR)
CCOST(1A,1C,1LY)=CCOST(1A,1C, IL ¥)-CVLREM
A.E.C COSTS ARE COMPUTED AT THIS POINT FOR CONVEN1ENCE
AE.C. SUMMATION
CSUMsCSUM-(CVSAL+CVLREM)/Z(1,+INTRT(1A)/199. )**(1LYR2-1LYR1)
snggv-csun*(|NTRT(1A11155 3/{1.=C1.+INTRT(1A)/180. )**( 1LYR1-1LYR2-1
00 68 1LYR=ILYRI1,1LYR2.
ILY=1LYR-BASEYR+1
AEC(1A,1LY)=AEC(1A,1LY)+AECY
CONT 1NUE
REPEAT LOGIC
IFCREPEAT( 1A, 1C ) )THEN.
ILYR1=1LYR1+CL1FE(1A,IC)
1LYR2=1LVR2+CL1FE(1A,1C)
ICYRI=1CYR1+CLIFE(1A,IC)
1CYR2=1CYR2+CL1FE(1A,1C)
IF(1CYR2 .LT. ILYRI-1)THEN
1CYR2=1LYRI-1
1CYR1=1CYR2-(CYR2(1A,1C)-CYRI(1A,1C))
END IF
IFCICYR1 .GT. ENDYR .OR. ILYR1 .GT. ENOYR)GO TO 5@

VAX=-11 FORTRAN V2.4-64
~DRB13:LSCRTOILCC.FOR;33
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966
466
967
068

H6q

870
271

872

873
D74

87%

g76

a7

are

a79
a8e
g81
g2
83

g8
285
/B6
287
g8
gBY
1]

g9 1
992
393
894
895
296
297
g98
999
189
191
182
183
194
185
186
197

onOnOoOn 00

ono

606

6
8y

108
129

149
169

188

2e0

228

249

268
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GO TO 20
END 1F
CONTINUE
CONTI1NUE

NOW COMPUTE YEARLY COSTS FOR. O & M

NO=ONUM{ 1A)

DO 128 10=1.,NOD

IOYRI-STRTYR

DO 18# 10YR=10YR1,ENDYR

10Y=10YR~BASEYR+1

OCOST(1A, IO 10Y)=0AMTC 1A, 10)%(1 . +0OLNF(1A,10)/180.)%"(10Y=1)
CONTINUE.

CONT1NUE

DETERMINE PRESENT VALUE FOR EACH COST STREAM --
FIRST FOR CAPITAL COSTS

NC=CNUM({ IA)

DO 168 1C=1,NC

1CYEND=ENDYR-BASEYR+1

DO 14# 1CY=1,1CYEND

PVCC(1A,1C,1CY )=CCOST(1A,1C, 1CY}/( 1.+ INTRT( 1A)/188. y**(1CcY-1)
CONT INUE

CONTINUE

NOW PRESENT VALUE FOR O & M. COSTS -~

NO=ONUM( 1A}

10YEND=ENDYR-BASEYR+1

DO 288 10=1,NO

pO 188 10Y=1,10VEND

PVOC(1A, 10, 10Y.)=0COST(1A,10,10Y /¢ 1.+ INTRT(1A)/ 188, )% (10Y=1)
CONTINUE

CONTINUE

TOTAL UP COSTS

DO 268 1YR=BASEYR,ENDYR

1¥=1YR-BASEYR+1

TCCOST(1A,1Y)eq,

TPVCC( 1A, 1¥)=g,

DO 228 1C=1,NC . , ‘
TCCOST(1A,TY)=TCCOST(:1A, 1Y) +CCOST(1A,1C, 1Y)
TPVCCCIA, 1Y )=TPVCC(:1A, 1Y )+PVCC( 1A,1C, 1Y)
CONTINUE

TOCOST(1A,1Y)=8,

TPVOC(1A,1Y)=@,

DO 248 10%1,NO

TOCOST( 1A, 1Y)sTOCOST(IA, 1Y )+0COST(1A,10,1Y)
TPVOCC1A, 1Y)=TPVOCCTA, 1Y Y¢PVOC( 1A, 10,1V )
CONT 1NUE

LCCVUTA }=LCCV{ TA)+TPVCCUTIA, 1Y 1+ TPVOC( 1A, 1Y)
TLCCV(:1A, 1Y )=LCCV(1A)

CONT INUE

VAX-~11 FORTRAN V2.4-64
~DRB11ISCRTDILCC.FOR;33
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198 689 CONTINUE
189 . RETURN o '
119 END :
ROGRAM SECTIONS
Name Bytes Attributes
# $CODE : 2856 PIC CON REL LCL SHR EXE RD NOWRT LONG
2 SLOCAL : 186 PIC CON REL LCL ‘NOSHR- NOEXE RD WRT LONG
3 CCHAR . 1208 PIC OVR REL GBL ‘SHR: NOEXE RD WRT LONG
4 CCOSTS 32424 ch OVR REL GBL ‘SHR NOEXE RD URT‘QONG_
5 OCHAR 1268 PIC OVR REL GBL SHR NOEXE RD  WRT LONG
6 O0COSTS 3744 PIC OVR REL GBL SHR NOEXE RD WRT 'LONG
7 CHARS 328 PIC OVR REL GBL SHR. NOEXE. RD WRT .LONG
8 SBLANK 788 PIC OVR REL GBL SHR. NOEXE RD WRT LONG
NTRY POINTS
Address Type Nanme
f-pEee AR CALC
A
AR1ABLES '
Addrass Type Name Address Type Name '~ Address Type Name Address Type HName
2-pPe0OpPR44 R4 AECVY 8-980@02F8 [*4 BASEYR 2-99988FIC R4 CAMTP 2-P@@REE28 R"4 CSALP
2-00998824 R™4 CSUM 2-g0ARAP48 R™4 CVLREM 2-99PaA@38 R"4 CVSAL 2-PeePRE18 R™8 CY
G-0000P38F [I*4 ENDYR 8-pPPPR388 I%4 |A 2-gPaee28 1*4 IBX 4fﬂﬂﬂﬂ?£9€' I4 [C
2-pPPRpPe38 I*4 ICY 2-90PPPR58 [%4 ‘ICYEND 2-0090A82C 1%4 ICYR. 2-0opPeEee I*4 ICYRI
2-0000200 4 l*}: ICYR? 2-gPPeRp1e 1%4 [ICYR2X 2-90PAA38 I*4 ILY 2-gaopRpAe8 I%4 ILYR
‘2-9APOAARS [*4 ILYR1 . 2-8889888C [*4 TLYR2 2-980908814 [*4 ILYR2X 6-g@pp780C 1*4 10
2-0990PP54 [*4 IOV 2-PPpRaasC l‘ﬁ TOYEND . 2-0oaepRes5e I*4 JOYR 2-gpeppp4c 1*4 JOYRI o
2-ApPPPR64d ("4 1Y 2-gooeeR6l I*4 |IYR 2=-0PPP3C ["4 LREM S-pppaa3le I*4 MAXNA A
 4-POPBT7EA4 I™4 MAXNC 6-0APA7814 I%4 MAXNO S-PPRAPA3P4 I*4 MAXNY 8-gPPPR38C [*4 HNA J
4-88BA7EAB %4 NC 6-98887818 [*4 NO 8-089882FC 1*4 NYEAR 7-BHOBPAFE CHAR RNAME :
8-8988A2F4 [*4 STRTYR \
RRAYS ‘ - v
Addresas Type Name 8ytes Dimensions
4-@EPA7BCH R*4 AEC 72 (3, 68)
7-9908808888 CHAR ANAME 248 ()
4-FPPPBLIER R™4 CAMT 248 (3, 2M)
4-g900@5A8 R4 CCOST 144090 (3, 29, 68)
S-ppaaEARC R*4 CINF 12 (3
4-poPP@4B8 I*4 CLIFE 248 (3, 28)
- 3-pPoPRPPRERE CHAR CHAME 1208 (3, 28)
4=@PPRA7ESR I™4 CNUM 12 (3)
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24-Jun-1982 12191102 —DRB13[SCRTDILCC.FOR;33 N
A-000@0208 R*4 CSAL 248 (3, 28)
A-gRpppeee I»4 CYRI 248 (3, 24)
A-PPABPAFA 14 CYR2 248 (3, 28)
B-MOAAAAOE R*4 INTRY 12 (3)
8-PRAHN2EE R*4 LCCV 12 (3)
G-ogaPaaRe R*4 OAMT 240 (3, 28)
6-BPOAPIEN R*4 OCOST 14498 (3, 29, 68)
£~Q83aaaFE fA*4 OINF 288 13, 28)
6-oPPeRARE ‘CHAR ONAME 1288 ° (3, 28)
6-0EpA7888 I*4 ONUM 12 (3)
A-@P@A3DEA R*4 PVCC 14488 (3, 29, 6F)
6-@PFA3A2F R*4 PVOC 14489 (3, 28, 68@)
4-BEPAA3CHE L*4 REPEAT 249 (3, 2@)
4-BBPA7628 R*4 TCCOST 728 (3, 6F)
8-88P88F18 R*4 TLCCV ' 728 (3, 68)
6-#A8a7268 R*4 TOCOST 729 (3, 68)
A-pRAB78FE R4 TPVCC 728 (3, 6A)
G-PPPA7638 R™4 TPVOC : 728 (3, &)
ABELS
Address Label. Addreaas Labe) Address Label Addrass Label Address Label Addrass Label
- @-9RPPR13E 20 p-9peep298 4P o-00PBaA7F GO ] f-~9PPA0N588 GO P-gaRpaS88 8o g-9PPaR674 188
A-gPRPN67D 128 g-gPFAA764 148 A-paepa76d 168 P-gePepeEd 188 P-geeeassd 289 P-gaRaa9?F 229
B-PHBRPATT 240 p-gPEReB12 268 g-geeeeEBlB ©cAF

UNCTIONS AND SUBROUTINES REFERENCED
'ERO

ota) Space Allocated = §9728 Bytes
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081 SUBROUTINE ZERO{ARRAY,N)
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c
c ROUTINE TO ZERO A CONTIGUOUS AREA OF STORAGE {DESIGNATED AS
, c *ARRAY” ). NUMBER OF ELEMENTS TO BE ZEROED IS "N*,
#02 DIMENSION ARRAY{N)
203 DO 1g I=1,N
284 12 ARRAY(I)=g,
a05 RETURN
496 END

ROGRAM SECTIONS

Name Bytes Attributes
# $CODE 62 PIC CON REL LCL SHR EXE RD NOWRT LONG

2 SLOCAL . 48 PIC CON REL LCL NOSHR NOEXE RD WRT LONG

NTRY POINTS:
Address Type Name

o-PROPRROR ZERO
ARIABLES
Address Type Name Addrass Type HName
2-PopeoPRE 1*4 1 AP-0OPPRAABY 1*4 N
RRAYS
Address Type Name ' Bytes Dimansions
AP-g@O0BPO4@ R*4 ARRAY ' an (w)
ABELS

Address Label
A-AeepRRe2s 1M

otal Space Allocated = 117 Bitas



981

g2

o83
o84

111

AP6
ae7

098
989

LAY

LB

912
913
14

L A%
1916

a7
If18
g19
{Fd )
21
@22

OoDOGHO

HESRE R R RN RN IRE RN

o000 o000

[g]

SUBRQUT.INE OUTPUT
ROUTINE TO CONTROL PRINTING OF ALL OUTPUT REPORTS

WILLIAM A. STOCK, JUNE 1982
INCLUDE ‘'LCCCOM. FOR

COMMON BLOCKS -~

CHARACTER DATA. FOR CAPITAL EQUIPMENT cosrs:
‘COMMON/CCHAR/CNAME { 3, 28

~CHARACTER*28 CNAME

NUMERIC DATA FOR CAPITAL EQUIPMENT COSTS!:
COMMON/CCOSTS/CYR1(3,28),CYR2(3,20),CAMT(:3,20) ,CSAL(3,20).
$ REPEAT(3,298),CLIFE(D,28),
$ CCOST(3,28,68),PVCC(3,28,60),TCCOST(3,68),TPVCC(3;68),
$ AEC(3,68),CNUM(3), IC,NC ,MAXNC

INTEGER CYR1;CYR2,ELIFE,CNUM

LOGICAL REPEATY

‘CHARACTER DATA FOR OPERATING AND MAINTENANCE COSTS:
‘COMMON/OCHAR/ONAME ( 3,20 )

CHARACTER*28 ONAME

NUMERIC DATA FOR OPERATING AND MAINTENANCE COST:
COMMON/0COSTS/0AMT(3,28) ,0INF(3,28),
$ OCOST(3,28,68),PVOC(3,28,68),TOCOST(3,68), TPVOC( 3,681,
$ ONUM(3}, 10,NO, MAXNO

INTEGER ONUM

OTHER ITEMS IN:-COMMON:

COMMON/CHARS/ANAME ( 3)., RNAME

CHARACTER*88 ANAME,RNAME ‘

'COMMON .INTRT(3),CINF(31},TLCCV(3,68),LCCV(3),
$ STRTYR,BASEYR,NYEAR,ENDYR ,MAXNY, 1A, NA , MAXNA

REAL INTRT,LCCV

INTEGER STRTYR:, BASEYR,ENDYR

VARIABLE NAMING CONVENTION::
VARJABLES WITH "..YR.," CONTAIN AN ACTUAL CALANDER YEAR,
VARITABLES WITH ONLY *.,¥,,"
AS 1. ONLY THESE VARJABLES MAKE LEGAL GUBSCRIPTS.

DO 20 IA=1,NA

CALL TABLE1l

CALL TABLE2
2@ CONTINUE

RETURN

END

AR R LR R e R F R R R R R AR R R RR I T R RN IR A RO T s B e

24-!un-l_982 12191116

24-Jun-1982 12:91182

ARE RELATIVE VEARS WITH *BABEVR®
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VAX=11 FORTRAN V2.4-64
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'ROGRAM SECTIONS

Name o Bytaes Attributes
@ SCODE 66 PIC.CON REL LCL SHR EXE RD NOWRT LONG
.2 SLOCAL : 4 PIC CON REL LCL NOSHR NOEXE RD WRT LONG
3 CCHAR 12868 PIC OVR REL GBL SHR NOEXE RD WRT LONG
4 CCOSTS : 32424 PIC OVR REL GBL SHR NOEXE RD WRT LONG
5 OCHAR 1209 PIC OVR REL §BL SHR NOEXE RD WRT LONG
6 OCOSTS 30744 PIC OVR REL GBL SHR NOEXE RD WRT LONG
7 CHARS ' 329 PIC OVR REL GBL SHR NOEXE RD WRT LONG
'8 SBLANK 788 PIC OVR REL GBL SHR ‘NOEXE RD WRT LONG

NTRY POINTS
Address Type Name

\
-8R 0p0RY oUTPUT
AR IABLES
Addresa Type Name Address Type .Name Address Type HName Address Type HName
8-0PPPA2FB ‘1*4 BASEYR 8-poaRR3AR 1*4 ‘ENDYR 8-000PH3IRS I1*4 1A 4-PPRPIESC I*4 IC
6-908P788C 1*4 10 8-PAAEBI1E 1*4 MAXNA 4-BUEPTEA4 1*4 MAXNC G-=PPeR7814 1*4 MAXNO
S-gPBRA3IBE 14 MAXNY 8-gEPPE3IBC 14 NA 4-@RPBTEAR 1*4 NC 6-g0eA7818 1*4 NO
8-90P@F2FC 1*4 NYEAR 7-000PBYFE CHAR RNAME 8-9EPPE2F4 1*4 STRTYR
RRAYS
Address JYype HName Bytes Dimensions

A-PEARTBCE R*4 AEC 728 3, 64)
7-0PREABEY CHAR ANAME 248 13)
A-PRABPIES R*4 CAMYT 248 (3, 29)
A-PPRPASAS R*4 CCOST 14408 (3, 20, 68)
8-PUOPORAC R*4 CINF 12 t3)
4-00PPR4BE 1*4 CLIFE 240 (3, 29) i -
3-PAAEREEE CHAR CNAME - 1208 (3, 24) : . : .
4-POOPTESD 1*4 CNUM 12 13) :
A-gPpPE2D08 R*4 CSAL 248 (3, 298) ' i
4A-pgpopeeEd 1*4 CYR1 248 (3, 28 : : i
A-BUBBPAFE 1*4 CYR2 - ‘ 248 (3, 20) :
B~00000E8T R*4 INTRT 12 13}
8=0PQON2ES R*4 LCCV 12 {3)
G-PPPPAAPA R*4 OAMT 248 (3, 2R)
6-gPFPPIES R*4 0OCOST : 14408 (3, 28, 68)
6-800800F8 R*4 OINF 248 (3, 20)
S-g0a0aPPR CHAR ONAME 1208 (3, 2@)
6-900A8788F T*4 ONUM A2 (3)
4-908@3DEF R*4 PVCC 14488 (3, 29, 68)
6-80PB3A26 R»4 PVOC 14408 (3, 2p, 68)
4-PpAPpA3CH L*4& REPEAT ‘240 r3.=§se

3, 68

4-pPEP7628 R*4 TCCOST 728



UTPUT

8-PuPAPELB
G-PRPAT260
4-gB0076F
6-FRABT53N
ABELS
Address

P-BEROP2E

R*4
R*4
R*4
R*4

‘Label

28

TLCCV
TOCOST
TPVCC
TPVOC

UNCTIONS AND SUBROUTINES REFERENCED
TABLE2

ABLEL

otal Space Allocated = 66735 Bytes

128
128
728
128

e
W w

CIRR LI R R R RIS RIERRIFE NI S SO N

[ RN R
mmann
-

HEFRTRTR R RS TERiE

2‘-!n-1932 12:81116

24=Jun-1982 12:91:92

VAX-11 FORTRAN V2.4-64
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c
c THIS ROUTINE PRINTS OUTPUT TABLE 1 (MAINLY AN ECHO-BACK OF INPUT
c DATA) PLUS THE "LCC" VALUE (MAIN MEASURE OF EFFECTIVENESS) FOR
c EACH ALTERMNATIVE.
c
c WILLIAM A, STOCK, MAY 1982
p2 . INCLUDE 'LCCCOM.FOR"®"
c !
: g COMMON BLOCKS --
" CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS!
g3 COMMON/CCHAR/CNAME('3,28)
7 T CHARACTER*2/ CNAME
*«C NUMERIC DATA FOR CAPITAL EQUIPMENT COSTS:
gas W COMMON/CCOSTS/CYRY(3,28),CYR2(3,20),CAMT(3, zna CSAL(3,28),
" $ REPEAT(3,28), CLIFE(3 20,
» $ CCOST(3, 28, 681 ,PVCC(3,20,68) ., TCCOST(3, 68), TPVCC(3 601,
" 3 AEC(3, sa) CNUM(3), 1C,NC, MAXNC
pR6 INTEGER ‘CYR1,CYR2,CLIFE,CNUM : N
poyT * LOGICAL REPEAT : :
LI CHARACTER. DATA FOR OPERATING AND MATNTENANCE COSTS: N
pas » COMMON/OCHAR/ONAME (:3,28) _ : , .
ge9 CHARACTER®28 ONAME & oo i
LI NUMERIC DATA FOR OPERATING AND MAINTENANCE COST:
g1y COMMON/OCOSTS/0AMT(3,28) ,0INF(3,20),
" $ 0COST(3,208,68),PVOC(3,28,60),TOCOST(3, 689, . TPVOC(3,60),
. $ ONUM(3),10,NO, Haxuo
g1l * INTEGER ONUM
LI OTHER JTEMS IN COMMON: -
g12 » COMMON/CHARS /ANAME( 3 ) , RNAME
g13 CHARACTER*88 ANAME., RNAME
gI4 COMMON INTRT(3),CINF(3),TLCCV(3,68).LCCV(3),
» $ STRTYR,BASEYR,NYEAR, ENDVR MAxnv TA L NA  MAXNA.
Bl * REAL INTRT,LCCV
g16 -:‘ INTEGER srgrvn BASEYR,ENDYR
*C '
" C VARIABLE NAMING CONVENTION:
. C VARIABLES WITH ", .YR.." CONTAIN AN ACTUAL CALANDER YEAR,
.« C VARIABLES WITH ONLY *..Y.." ARE RELATIVE YEARS WITH "BASEYR"
: c AS 1. ONLY THESE VARIABLES MAKE LEGAL SUBSCRIPTS. .
c : L
p17 CHARACTER*3 YESNO ‘ , o,
F18 IRND( X )=INTCX+STENC.6,X)) : .
c : : ‘ .
c HEADING . , ‘ k
s e
719 CALL PTITLE >
y28 WRITE(7, 7ﬂlBlANAMElIA) ) oD
¥2.1 78180 FORMAT(/* TITLE OF ALTERNATIVE. -- ',A88) hY
§22 WRITE(7 ,7929)BASEYR,STRTYR,NYEAR i
¥23 7028 FORMAT(/' BASE YEAR: ,T47,18/ - SR )
$ ' FIRST YEAR OF OPERATIONS',T47,.18/
- 8 % PROJECT LIFE (YEARS)',T47,18)
124 WRITE(7, 7533)INTRTCIA):CINF(IA)
y28 7930 FORMAT(/' ALTERNATIVE''S ABSUMPTIONS:'//

$ ' INTEREST RATE (PERCENT!',T47 F7.1/
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' : $ ! CAPITAL COST INFLATION RATE (PERCENT)',T47.F7.1)
g26 : . MRITEL7 7S48 1BASEYR

az27 7840 FORHAT(I' CAPITAL COST OUTLAYS IN',I5.' DOLLARS:’//
8" NAME LIFE FIRST YR. LAST YR. AMOUNT SALVA
$GE  REPEATED'/ ,
s . (YEARS) OF CAP.  OF CAP. Ks K$
'Y , OUTLAY ~ OUTLAY'/)

828 NC=CNUMCIA)

829 DO 28 IC=1,.HC

930 YESNO='_ NO"

931 IFCREPEAT( IA,/IC } )YESNO=* YES

832 WRITE(7,7868)CNAME(1A,1C),CLIFECIA,IC),CYRI(IA,IC),CYR2(IA,IC),
$ CAMT(IA,IC),CSAL(IA,IC) ;VESNO

g33 7058 FORMAT(IX, A28, 14, 118.111,F12.2,F9.2,6X,A3)

o34 28 CONTINUE

935 WRITE(7, 7qsa»nassvn o A _

936, 7068 53RHAT(I‘ OPERATING & MAINTENANCE COST OUTLAYS IN',16,' DOLLARS:®
s
g NAME ANNUAL  INFLATION®/
s , OUTLAY ‘RATE " /

, 5" . KS X* /')

#37 NO=ONUM( 1A )

#38 © DO 48 10=1,NO

#39 WRITE(7,7070)ONAMECIA, 10) ,0AMT( 1A, 109 ,0INF{ 1A.10)

g48 7078 FORMATC 1N,A28,F8.2,F 1.

g4l 43 CONTINUE

242 . WRITE(7,7888) IRND(LCCV(IA) )

843 7699 :2%::;"”" NET PRESENT VALUE OF ENTIRE Pnoascr'.r4a )

g486 END
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ROGRAM SECTIONS

$CODE
‘SPDATA
SLOCAL
CCHAR
CCOSTS
OCHAR
0CO3TS:
CHARS.
SBLANK

CNOANRWN =g

NTRY POINTS
Address Typa

o-DRRPABRY

Name
TABLE1

TATEMENT FUNCTIONS

Addrass
S-gRPBEI3IAA

Type
1%4.

ARIABLES
Address

8-PRERO2FB 1%4
6-gP08788C I1%4
8-8808304 .

8-09GRARFC
2-39030023

Type

RRAVS
Addraas

4-pEPA7BCH
7-99BBBRRR
4-900RB1ER
4-DPBOB6AR
B-990988HC
4-900884B0
3-00809000
4-00p07E90
4-RENRA200
4-pBO3RBBAR
4-BEROBAF B
B-890008088
8-900882E8

Name
IRND

Name
BASEYR

MANNY
NYEAR
YESHO

AEC
ANAME
CAMT
CCOST
CINF
CLIFE

- CNAME

CNUM
CSAL
CYR]
CYR2
INTRT
LECY

Bytes Attributes
961 PIC CON REL
738 PIC CON REL
48 PIC CON REL
1288 PIC OVR REL
32424 PI1C OVR REL
1288 pPIC OVR REL
39744 PIC QVR IREL
328 PIC OVR REL
788 P1C OvR REL
Address Type Name
B-OPRARING 1%4 ENDYR
B-PRBERILY 1%4 MAXNA
B-pROBA3IRC 1%4 NA
7-PP0R0OFY  CHAR RNANME
dytes Dimensions
72080 (3, &@)
248 (3)
2498 (3, 28
V44008 (3, 29, 68)
12 () .
248 (3, 28)
iepg (3, 28)
12 (3)
48 (3, 2m)
248 (3, 20)
248 (3, 24)
g2 13)
12 3

LCL

LCL

LCL
GBL
GaL
GBL
GBL
GBL
GBL

IRTR S
i

it

24-Jun=-1982 123181116
24-Jun-1982 12:81192

SHR  EXE RD NOWRT LONG
. SHR NOEXE RD NOWRT LONG
NOSHR NOEXE RD  WRT LONG
SHR NOEXE RD WRT LONG
SHR NOEME RD WRT LONS
SHR NOEXE RD WRT LONG
SHR NOEXE RD 'WRT LONG
SHR NOEXE RD  WRT LONG
SHR NOEXE RD WRT LONG
Addrass Type Name :Addreas
0-pRARE3EE 1%4 1A 4=-0RRARTESC
4-PRPR2EAL 1"4 MAXNC 6-0ePa7814
4-PPPOTEAY "4 NC 6~00087818
I1*4 BTRTYR AP-S00000849 R 4

B-AEBBI2F 4

HIH

vAX-11 FORTRAN V2.4-64.
~DRB13LSCRTDILCC.FOR:33

L L EH{&ZH HE -

Page 36

Name

MAXNO
NO
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L R

ABLE 1 VAX~11 FORTRAN V2.4-64
24-Jun—1982 12:81192 _DRBIBLSCRTDILCC.FORy33
6-900Pa08P R*4 OAMT 248 (3, 28)
6-PPPPMIEF R*4 OCOST 144908 (3, 28, 68)
G-IOPPgRFE R*4 OINF 240 {3, 28)
S-epPgPes CHAR ONAME 1208 (3, 28)
G-Popa78008 1*4 ONUM 12 3}
4-90903DES R*4 PVCC 14400 (3, 2P, 68)
6-PAFR3A28 R*4 PVOC 144398 (3, 28, 6M)
4-Pogea3Cy L*4 REPEAT 248 (3, 29)
4-998R7628 R*4 TCCOST : 728 (3, 68)
8-0PoPPW18 R*4 TLCCV 728 (3, 68}
6-00067269 R*4 TOCOST ' 728 (3, 68)
4-P8PB7BFP R*4 TPVCC 728 (3, 6@)
6-PPP@763F¢ R*4 TPVOC 728 (3, 68}
ABELS
Address Label Address Label Address Label Address Label Addreas Label Address Label
o-gPRER26F 28 A-BRABRA3IGE AP 1-000gaaey 7Tele’ 1-pppRpElF 7o28° 1-00pAPRGD 7930’ 1-980800DB 7048°
1-99PE1ChD 7068 1-00BPBIE2 TR6R* 1-00RgaeeE 7078 :

1-PORPP2AD 7%08'

UNCTIONS AND SUBROUTINES REFERENCED
THSSIGN PTITLE

otal Space Allocated = 68423 Bytes
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I zc-!un-lssz 121981186 VAX=-11 FORTRAN V2.4-64 ‘Page 37
24-Jun-1982 12381192 _DRB13.tSCRTDILCC.FOR; 33
. N - \.
aa1 c SUBROUTINE TABLE2 '
g ROUTINE TO -PRINT OUTPUT TABLE 2
¢ WILLIAM A. STOCK, JUNE 1982
92 . INCLUDE 'LCCCOM.FOR'®
c
: c COMMON BLOCKS --
c
- CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS:
a3 = COMMON/CCHAR/ZCHAME( 3,289
ges CHARACTER®28 CNAME \
LN NUMERIC DATA FOR CAPITAL EQUIPMENT COSTS: ' ‘
g8 » COMMON/CCOSTS/CYR1(3,28),CYR2(3,20),CANT(.3,29),CSAL(3,28),
" $ REPEAT(3,20), CLIFE(D. zs».
" $ CCOST(3,28, 6@),PVCC(3,20,68), TCCOST(3,68),TPVCC(3,68),
" € AEC(3, sa) CNUM{ 3, 1C, NC., MAXNC
oG " INTEGER CYR1,CYR2,CLIFE, cuun
gR7 » LOGICAL REPEAT
»c CHARACTER DATA FOR OPERATING AND MAINTENANCE COSTS:
gen " COMMON/OCHAR/ONAME(3,20)
g9 CHARACTER®*28 ONAME
LI NUMERIC DATA FOR OPERATING AND MAINTENANCE COST:
g1y = ‘COMMON/OCOSTS/0AMT(3,2%),0INF(3,28),
L] s 0COST( 3,28,68),PVOC{ 3, 29, 898, Tocosrta 68),TPVOC(3,60),
" $ ONUM(3),10,NO), ‘MAXNO
g1y INTEGER ONUM
. OTHER ITEMS IN COMMONI
g12 » COMMON/CHARS/ANAME ( 3) , RNAME
g13 » CHARACTER®89 ANAME , RNAME
gl14 » counon INTRT(3), ‘CINF(3), TLCCVS 3,68 JLCCVE3), ' i ~
" 8 STRTYR,BASEYR, uvsnn.euova MAXNY, 1A ,NA,MAXNA
g1 » 'REAL INTRT,LCCV
g16 * c INTEGER srnrvn BASEYR,ENDYR
LIS VARJABLE. NAMING CONVENTION:
LIS VARIABLES WITH *..YR.." CONTAIN AN ACTUAL CALANDER YEAR,
ac VARIABLES WITH ONLY *,.¥.." ARE RELATIVE YEARS WITH “BASEYR"
: g AS: 1., ONLY THESE VARIABLES MAKE LEGAL SUBSCRIPTS,
g17 IRNDCX )= INTCX+SIGN( ,6,X)) : , . f
818 NPYEAR=ENDYR-BASEVR+] ' : : !
219 NPARTS={ NPYEAR+8)/9 X :
g2p IYR1SBASEYR=-9
821 IYR2=BASEYR+8~-9 ‘ '
822 1¥1=1-9 , : : . >
823 1¥2059-9 .
824 00 508 1PART=1,NPARTS
8286 IYRI®IYR1+9
P26 1YR2=MIN( IYR2+9,ENDYR)}
027 IY1=1Y1+9
@28 1v2=MIN(1Y¥2+9,NPYEAR)
229 CALL PTITLE
kT WRITE(7, 7810 JANAMEC 1A}
#31 1818 FORHAT(I’ TITLE OF ALTERNATIVE -- ',AB@)
@32 WRITE(7,7028)( 1¥R,IYR=]YRI, IVRZ)

%33 7020 FORI'IAT(T‘Z a11#)
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ABLE2 ‘ .24-‘un-l982 12181416  VAX=-11 FORTRAN V2.4-64 Page 38
| 24-Jun-1982 12191182  _DRB}t LSCRTDILCC.FORy33 .

934 WRITE(7,70838)

TEL 78308 FORMAT(/' CAPITAL EXPENDITURES®/)

1936 NC=CNUM{ TA)

937 DO 48 ICe1,NC

TRy . WRITE17.,7840)CNAME( IA, IC), ( IRND(CCOST( 1A, |c TV, IY=1¥1,1¥2)

3839 7848 FORMAT( IX.A28,' -- ACTUAL DOLLARS ',9118

1940 WRITE(7, 7055)(;Ruuirvcc(|A IC, 1¥)) Y= 1YL, IVZ)

941 7958° FORMAT(21X,' '~- PRESENT VALUE *,8118)

842 . 48 CONTINUE

943 WRITE(7.,7868)C IRND{TCCOST(IA,1Y)),1Y=IY1,1Y¥2)

844 7968 FORMAT(/' TOTAL CAPITAL EXP. -- ACTUAL DOLLARS ',9118)

845 WRITE(7.7878 ) IRND(TPVCCCIA, 1¥)), 1¥=1¥1,1¥2) ,

1946 7978 FORMAT(21X,' .- PRESENT VALUE ',9118)

1047 WRITE(7,78B8)(1RNDCAECLIA, IY D), I¥=lY1,1¥2)

848 7088 FORMAT(/' ANNUAL EQUIVALENT OF CAPITAL COSTS (AEC)*,911d)

3949 WRITE(7,7098)

958 7898 FORMAT(///°' OPERATING COSTS'/)

051 - NO=ONUM(TA)

1062 ° PO 68 10=1,NO.

1953 WRITE(7,7188)ONANEC [A, 10), CIRND(OCOST(IA, 10, IV)),1¥uIV1,I¥2)

1954 7180 FORMAT(1X,A28,' -- ACTUAL DOLLARS. ',9118)

1955 WRITE(7, 7asnnclnuu(pvoc¢|A 10, 1Y), 1¥=1¥1,1vy2)

1956 68 CONTINUE

95 7 WRITE(7,7128)( IRND(TOCOST( 1A, 1Y), 1¥=1¥1,1¥2)

858 7128 FORMAT(/' TOTAL ORER, COSTS _ _ =- ACTUAL DOLLARS ',9118)

969 WRITE(7,70B8)C IRNDCTPVOC(IA, 1Y), IV=1YL, I¥2)

868 - WRITE(7,7148)CIRNDCAEC(IA, 1V)+TOCOST( JA, 1Y), I¥=1V¥1, 1¥2)

1961 7140 FORMAT(/' SUM OF AEC AND OPERATING COSTS',T42,9118)

1962 WRITE(7,7.168) CIRNDCTLCCV(IA, IY)), IVYaIY],I¥2)

963 7168 FORMAT(////* N.P.V, OF ENTIRE PROJECT ¥.T.D.',T42,9118)

1064 508 CONTINUE _

1966 RETURN

D66 ) END
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'ABLE2 I _ ;24qlun-1902 12191116 VAX-11 FORTRAN v2.4-64 Page 39

24-Jun-1982 12:p1:82 —DR81:1[SCRTDILCC.FOR$33

HE NI HHEHEH

ROGRAM SECTIONS

Name ' Sytas Attributes
# $CODE 1676 PIC CON REL LCL SHR: EXE RD NOWRT LONG
1 SPODATA ) ) 444 PIC CON REL LCL ‘SHR: NOEXE RD NOWRT LONG
2 SLOCAL 89 PIC CON REL LCL NOSHR NOEXE RD WRT LONG
3 CCHAR . : 1208 PIC OVR REL GBL ‘SHR: NOEXE RD WRT LONG
4 CCOSTS ) L 32424 PIC OVR REL GBL SHR. NOEXE RD WRT LONG
6 OCHAR ., 1208 PIC OVR REL GBL -SHR NOEXE RD WRT LONG
6 OCOSTS . 39744 PIC OVR REL GSL ‘SHR NOEXE RD WRT LONG
; CHARS : 329 PIC OVR REL GSL SHR. NOEXE. RD  WRT LONG

SBLANK : C 788 P1C OVR REL G8L SHR: NOEXE. . RD  WRT LONG

'NTRY POINTS _
Address Type Name
P-PAPRRR O "~ TABLE2

 TATEMENT FUNCTIONS
Address Type HName
J-PRRAR676 1%4 IRND

'ARTABLES _ B
Address Type HName Address Type HName Address Type thel Address Type Name
8-PPPPOH2FB 1*%4 BASEYR 9-PPPee3ee 1%4 ENDYR B-oRePR3Re 14 1A 4-QPRA7ESC 1%4 1IC
6~geAR788C 1%4 JO 2-0opPP¥18 1%4 IPART 2-0RpPPR28 14 1Y 2-0pPPoa1E %4 1Y1
2-gpepepLd 14 IvY2 2-99pPpp1IC  1*4 JN¥R 2~PPPARARA8 1%"4 IYRI 2-0ppPoeRC 1*4 IYR2
8-PRPPB318 1%4 MAXNA A-BOFBTEA4 1%4 MAXNC G-OPRR7814 I%4 MAXNO S-oRpER3M4 I%"4 MAXNY
8-PRPRAR3AC 1%4 HNA A-QOPBTEAR 1%4 NC 6-200Q7810 1%4 NO 2-PoPeRee4s 1*4 NPARTS.

2-peegarPr 1*4 NPYEAR 8-PPAUA2FC 144 NYEAR 7-0P0PBAFH CHAR RNAME 0-pROPP2F4 I*4 STRTYR
AP-OPPRPRRR4Y R*4 X ' ‘

\RRAYS

Addrass Type HNanme 8ytes Dimensions
4-PRAR7BCH R*4 AEC 728 (3, 68) .
7-0PRPPEEe CHAR AMNAME 249 (3) :
4-PORPPIES 'R*4 CAMT 248 (3, 20)
4-00IPR5AE R"4 CCOST 14480 (3, 20, 68)
8-PRAPRARC R*4 CINF 12 (3)
4-PPPBE4BP 1%"4 CLIFE 248 (3, 28)
3-pPPRERBR CHAR CNAME 1208 (3, 29)
4-PRPRTESR 1%4 CNUM 12 (3)¥
4-PPPPP20F R"4 CSAL 248 (3, 28)
4-PRPRBARR 1%4 CYRY 2408 (3, 28)
A-POPPRAFR 1%4 CYR2 . 248 (3, 28)
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ABLE2
B-9PP0APAR R*4 INTRT 12
8-PAPPP2EB R*4 LcCCV 12
C-PPaePRaPE R*4 OQAMT 2R
G-IOIFBIES R*4 OCOST 14408
C-oPPPARFE R*4 OINF 240
5-~F00P0FEE CHAR ONAME 1289
‘6-@8aa7B88 J*4 ONUM 12
A-BOBB3DEN R*4 PVCC 14489
6~ga@a3AZ2E R*4 PVOC. 14408
A-@0@8B3CH L*4 REPEAT 240
4-PBOB7628 R*4 TCCOST ‘728
g-peegaelB R*4 TLCCY T28
G-900a7268 R*4 TOCOST 128
4~-gOHE78FE R*4 TPVCC 728
6-@P@87538 R*4 TPVOC 728
ABELS
Address Label Address Label
o-PAPBH2SC. AP P-POe08ADE 6O
1-o0papRAl 7P48" 1-90P9005F 706H"
1-gpggpIl2 7189° 1-g0088131 7128°

UNCTIONS AND SUBROUTINES REFERENCED
THSSTGN PTITLE

otaill Space Allocated = GBB76 Bytes

e it bt i e
WHRWWWWRRWWWW W W

S S e B B U B e g P B B e

20}
20, 68}
28}
28

28, 60)
28, 60)
28}
68}
113
68
68)
68)

.Address

F-HePEP66C
1-900PEE7C
1-99Pa@F162

Labeal

508
7868
7148°

L R e D I

ZJ"EL-IQBZ,IZ:BIilB

24=-Jun-1982 12:81192

Address

1-goepepeny
1-g9p0apAD
1-99PQ@F180

dast bl T At TS B Y My Ll b dd S T

Labe)

1818

878"
7168

TR R rRSS AP VN IV IPINYRNN SN IRRG SN ls sk bR LY AR —

VAX-11 FORTRAN V2.4-64 Page 48
—DRB13LSCRTDILCC.FOR;33
Address Label Address Label
1-88egagly 7828° 1-9HRPRA2E 70830°
1-9R8HBOCA 7068" 1-00POPaFR  7H98*

L ,/
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282

283
IIr

1805

986
en?

11
89

19

ol

812
213
14

g1e
816

17

'a1B8
g19
a2y
'B21

'g22
923

o224

o258

0000 0000

o

O O000O00
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. 24'!1-1982 12181316

24-Jin-1982 12181102

SUBROUTINE PTITLE
ROUTINE TO PRINT A PAGE HEADING ON A NEW PAGE

WILLIAM A, STOCK, JUNE 1982
INCLUDE 'LCCCOM.FOR’
COMMON BLOCKS --

CHARACTER DATA FOR CAPITAL EQUIPMENT COSTS!
COMMON/CCHAR/CNAME(3,2@)

CHARACTER*28 CHNAME

NUMERIC DATA FOR CAPITAL EQUIPHENT COSTS)
COMMON/CCOSTS/CYR1(3,20).,,CYR2(3,2#),CAMT(3,208),CSAL(3,20),
$ REPEAT(3,20), CLIFEI3 Zﬂ).

-8 CCOST(3, ZH 65) PVCC(3 29,68),TCCOST('3,6#),TPVCC(3,60),

$ AEC(3, 69! CNUH(S) Ic. NC NAXNC

INTEGER CYRI +CYRZ2, CLIFE CNUH

LOGICAL REPEAT

CHARACTER OATA FOR OPERATING ANO MAINTENANCE COSTS:
COMMON/OCHAR Z/ONAME( 3, 28)

CHARACTER™ 28 ONAME

NUMERTIC DATA FOR OPERATING AND MAINTENANCE COST!
COMMON/OCOSTS/0AMT(3,28) ,0INF(3,281},

$ OCOST(3,298,68), PVOCI3 Zﬂ Gﬂl TOCOST(3 68),TPVOC(3,60),
$ ONUM(3),10,NO, HAXNO

INTEGER ONUM

‘OTHER -ITEMS IN' COMMON:

COMMON/CHARS /ANAME( 3 ), RNAME

CHARACTER*BA ANAME ,RNAME

COMMON INTRT(3), CINFISD TLCCV(3,68),LCCV(3),
$ STRTYR,BASEYR, NYEAR ENDYR HAXNY TA . NA ,MAXNA

REAL INTRT LCCV

INTEGER STRTYR,BASEYR,ENDYR

VARIABLE NAMING: CONVENTION:
VARIABLES WITH "..YR.." CONTAIN AN ACTUAL CALANDER YEAR,
VARIABLES WITH ONLY *..Y.." ARE RELATIVE YEARS WITH °®"BASEYR"
AS 1. ONLY THESE VARIABLES MAKE LEGAL SUBSCRIPTS,

CHARACTER*13# OUTLIN

CENTERING LOGIC FOR RUN TITLE
L=HBLNKLC(RNAME )+13

LOVER={132-L)s2

OUTLIN{ 1:LOVER)=" °*

OUTLINLLOVER+11138)«'RUN TITLE -- '//RNAME

PRINT THE TITLE
WRITE(?7,788@ JOUTLIN

7008 FORMATI'I'.T‘?.‘SOUTHERN CALEFORNIA RAPID TRANSIT DISTRICT'/

$ T47,5X,"METRO RAIL LIFE CYCLE COST MODEL'/
$ T47, BX.'IIN THOUSANDS OF DOLLARS)'//
$ 1X.AI359

RETURN

END

VAX-11 FORTRAN V2.4-64
—DRB1+{SCRTDILCC.FOR:33

AT IS ENIR PTRE R AR IR TR TE AR A

. Page 41
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TITLE . ' 249:1-1932 12101416 VAN-11 FORTRAN V2.4-64 Page 42
_ : 24-Jun=-1982 12181192 —DRB1:{SCRTDPILCC.FOR33
'ROGRAM SECT10NS >
Name | Bytes Attributes
# SCODE 132 PIC CON REL LCL SHR EXE RD NOWRT LONG
1 SPDATA 142 PIC CON REL LCL SHR NOEXE RD NOWRT LONG
2 SLOCAL 164 PIC CON REL LCL NOSHR NOEXE RD WRT LONG
3 CCHAR 1288 PIC OVR REL GBL. SHR NOEXE RD WRT LONG
4 CCOSTS : 32424 PIC OVR REL GBL SHR NOEXE RD WRT LONG
5 OCHAR 1208 PIC OVR REL GBL SHR NOEXE RO WRT LONG : N
‘6 O0COSTS 39744 PIC OVR REL GBL SHR NOEXE RP WRT LONG ;
7 CHARS 328 PIC OVR REL GBL SHR NOEXE RD WRT LONG
8

‘SBLANK 788 PI1C OVR REL GBL SHR NOEXE RD WRT LONG

NTRY POINTS
Address Type Name

G-PPAF3A28 R*4 PVOC 144808 2@, 6@}

F-Papeppae PTITLE
'AR1ABLES
Address Type Hame Address Typa Name Address Type HName Address Type Name

B-POPPA2F8 1*4 BASEYR B-peAea38d 1*4 ENDYR. 8-g@oe@388 14 1A 4-PPBAT7EIC 1*4 1C

G-PRPE788C 1*4 10 ' 2-0P0pPAB4e 1*4 L 2-90P@PABE 1*4 LOVER 8-g080R318 . 1*4 MAXNNA

A-@RBHTEA4 1*4 MAXNC G-P@PB7814 1%4 MAXNO B-@AAgA3A4 1*4 MAXNY 8-PEAPA3AC. 1*4 HNA ,

4-gB0PT7EAR 1*4 NC 6-9PPA7818 1*4 NO 8-99@PB2FC 1*4 NYEAR " 2-Aaapeeed CHAR OUTLILN

7-P8888BF® CHAR RNAME B-0FABO2F4 1*4 STRTYR

RRAYS
Address Type MName Bytes Dimensions

4-PPPA7BCHA R*4 AEC 728 (3, 6@)

7-000aPeEd CHAR ANAME 248 (3}

4-PRPAPLIER R*4 CAMT 248 (3, 28)

A-pARAESAR R*4 CCOST 14480 (3, 28, 69)

8-9F88888C R*4 CINF 12 (3}

A-PABPBABE 1*4 CLIFE 248 (3, 28)

3-00PAAgR8  CHAR CNAME 1288 (3, 28)

A-POPBTESR 1*4 CNUM 12 (3)

4-99PBA2DF R™4 CSAL : 248 (3, 28)

4-PopaaREd 1*4 CYRL . 248 (3, 20)

4-POAPBAFY 1*4 CYR2 . 248 (3, 28)

B-go@PPRED ‘R*4 1INTRT 12 (32}

8-J9PPH2EB R*4 LCCV 12 (3}

G-9PIIAAEE R*4 OQAMT . . 248 (3, 28)

6-PEPPNIER R*4 OCOST 14408 (3, 28, 68)

6-9F8PAAFd R*4 OQINF 249 (3, 28)

5-gepPReed CHAR ONAME 1208 (3, 28) _

G-P8PP7B88 1*4 ONUM 12 (3) ’ o ‘ EEN

4-89@@3DEA R*4 PVCC ' 14408 (3, 20, 68) . 0
(3, ’ o
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TITLE .

2,4-!“!1-1'_982 12:81116 VAX~11 FORTRAN V2. 4-64 - Page 43
24-Jun=-1982 121911982 ~DRB1: [SCRTDILCC.FOR;33

4-pEOAR3CH L*4 REPEAT ‘ 248 (3, 28) i
4-9PPO7620 R*4 TCCOST 728 (3, 68)
8-PPEPPF18 R*4 TLCCV 728 (3, 69)
6-90PP7268 R*4 TOCOST 728 (3, 68)
4-PPBP78F8 R*4 TPVCC 728 (3, 68)
6-89397538 R*4 TPVOC 720 (3, 69)
ABELS

Addresas Label
1-0PORARRR 7080

UNCTIONS AND SUBROUT.INES REFERENCED
BLNKL

otal Space Allocated = 67114 Bytes



