SAN-272- / /7

SYSTEMS, SCIENCE AND SOFTWARE

SSS=R=-77=3068
Revision 0

83 FINANCIAL PROJECTION MODEL:
PRELIMINARY USER’S MANUAL AND SYSTEM OVERVIEW

by

Joseph F. Masso

TECHNICAL REPORT — TASK 1.3
CONTRACT E (04-03)-1171

Energy Research and Development Administration
San Francisco Orerations Office
1333 Broadway
Oakland, California 94612

Q41 . dH. s afre
fl“‘“ ""/8'2“ November 30, 1976

MASTER

OX 1620, LA JOLLA, CALIFORNIA 92038, TELEPHONE (714) 453-0060



DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



R-3068

FOREWORD

Concurrent with the software development activity
described in the preface to this report, specifications
were drafted for the various types of source data and con~
trol options required to operate the model. Preliminary
explanations of most of the special techniques employed in
the model as weil as certain key logical routines were also
drafted to provide a basis for later documentation. These
materials have been collected along with revised sections
from the documentation of other S3 software products to
form a set of "working" user instructions to assist in the
daily operation of the model. S

‘ This report is intended only to commit these working
papers to the project record. This first draft contains
elements that will contribute both to the system description
and user's manual for the model. It is not‘a finished
product and is not to be regarded as the completed model

software documentation.
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PREFACE

The current Versioﬂ of the S3 Finéncial Projection
Model ("JFM") that is operational on the S3 UNIVAC 1108
timesharing computer system is an end product of an ac-
celerated software development effort undertaken to con-
struct a pipeline economic model in order to satisfy the
requirements of the U. S. Energy Research and Development
Administration (ERDA) program "Energy Stidy of Pipeline
Transportation System". A brief outline of this develop-
ment process is described in Appendix A "Background on the
S3 Development of a Pipeline Economic Model". As a result
_of earlier activities for its business clients, S3 has
available in-house a repertoire of comﬁuter software
products, models, and data management systems. - A represen-
tative sample of such products is given in Appendix B
"Summary of.S3 Developed Economic Models". The current
version of JFM was constructed by incorporating the special
features characteristic of regulated industries with the
various accounting modules utilized in a general business
financial projection model.

The computerized S3 Financial.Projection Model is a
software product of Systems, Science and Software (S3).
The product consists of three compnnents:

1. Computer Source Programs

The software comprising the JFM model (version #6,
111976) is written in UNIVAC 1100 Series FORTRAN V program-
ming language (Reference 8) which is compatible with and
endbmpasses the American National Standard (ANS) FORTRAN
(ANSI X3.9-1966). As operational on the S3 UNIVAC 1108 time-
sharing computer system, the JFM source programs total 32
program units of over 7700 lines of symbolic code, including
one main program, 27 subprograms, and four Procedure Defini-

tion Processor (PDP) elements'with six FORTRAN PROCS. 1In
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addition, JFM utilizes eleven UNIVAC 1108 assembly language
subprograms residing in the S3 system library. These source
programs are represented by a set of compiter listings and

a copy in machine readable form.

2. Documentation

The software documentation includes: (a) a general
system description, (b) user instructions, and (c) program-
mer information.

3. Base Cases

The base cases are a set of source input and the cor-
responding projections and output reports generated by the
model for typical sample problems.

The purpose of this document is to facilitate the
use of the S3 Financial Projection Model. A general over-
view of the model is presented first to indicate the ratio-
nale underlying the model and to show the linkages between
the various submodels. An understanding of the basic ac-~
‘counting definitions and self-evident relationships between
line items in the general financial accounting reports is a
prerequisite for the effective application of the model.
Dixon's text, The Executivefs Accounting Primer (Reference 1),

provides a good introduction to the subject for the non-
accountant. Background information on financial planning,
management science techniques, and financial computer models
is offered by References 2-7. Particular attention has

been paid in this systém description not only to defining
the methods of calcqéygions utilized by the model, but also
-to describing the optional capital investment planning tech-
niques that may be exercised with the model. The mathe-
matical relationships underlying various planning techniques
are defined and the methods for applying these techniques '
are discussed with illustrations and sample input data
specifications. Decision tables are frequently used to
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illustrate how complex decision rules are applied within

the model to determine the logical flow of a particular com-
putational routine. The complete set of source data and
model options are described along with the procedures for
input data preparation and actual program operation.

Sample cases of iﬁput data and job control language are
~included. '
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SECTION 1

83 FINANCIAL PROJECTION MODEL — GENERAL OVERVIEW

The SB'Financial Projection Model is a software product
of Systems, Science and Software (S3). The model is designed
to be a key management tool for financial planning and re-
source utilization planning. As a computerized financial
model, it can assist in the entire business planning process
from projections of profits and cash generation to-~the evalua-
tion of the consequences of "what if" conditions and alternate
decisions related to resource utilization.

The priﬁary output generated by the model are financial
projections in the form of printed outputs showing data on line
items by time period over the planning horizon. The line items
are the details of the basic accounting statements:

l. Income and expense,

2. .Soﬁrce and application of funds,

3. Assets and liabilities,

4. Capital investment planning and financial per-

formance measures.

The latter statement includes measures of leverage, liquidity,
activity, and profitability. Variéus return on investment (ROI)
measures are calculated and two methods are applied in dis-
counting projected net cash flow:

1. The present value methéd, and
2. The discounted cash flow method using a calculated
internal rate of return.

The relationship between line items and between 4dif-
ferent planning periods within a line item are described by
a set of exact equations. These equations are essentially
derived from selﬁ—cvidcnt relationships and basic accounting
defipitions. -Judgmental data are not embedded within the
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model itself to define rélations between model variables,
but rather muét'be directly entered by the user in the
specification of model parameters and the source data such
as estimates 0f revenue, expenses, etc. |

4

While the model has been designed as a general busi-
ness financial planning model, special capabilities are
available to treat the requirements of specific regulated
industries. At the option of the user, the model can cal-
culate such quantities as operating inéome, rate base, “and
return on rate base, as prescribed by major federal and
state regulatory agencies. As an additional option, the
model can also automatically maintain conditions such that
the rate of return will not exceed allowable limits.

Special attention has been paid in developing the
model so that a full range of capabilities are available
for treating complex schedules of capital outlays and long-
term borrowing. For example, for each planned capital out-
iay, the model calculates the investment tax credit and
generates projections of both the financial and tax de-
preciation applying any one of the standard depreciation
methods. Specific expenditures, such as construction loan
interest and other charges during the construction period
.associated with each capital outlay, can be capitalized
and amortized for financial (book) purposes but expenséd
for tax purposes, as incurred. For each long-term debt
borrowing the model projects retirement payments and
interest charges according to any prescribed schedule. At
the option of the user, short-term borrowing can be handled
-automatically by the model, if cash requirements demand such
loans. In addition to calculating all line items required
for financial reporting purposes, the model Qenerates pro-
jections of taxable income, current and deferred federal
income taxes, tax losses, and investment tax credits. The
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latter two line items are carried forward and applied in
accordance with IRS regulations.

The model offers flexibility in the selection of
report content, the method of calculating reported quan=
tities, the specification of source data, and the general
control of financial planning options. The model can be
applied to an entire corporation or to an individual sub-
sidiary. It has been exercised for several different types
‘of business organizations from a partnership owning a group
of condominiums to mihing, manufacturing, and regulated
transportation companies. Portions of the model may be
exercised for special purpose planning studies, such as
individual capital investment projects, long-term debt
borrowing and equity requirement analyses, and comparative
return on investment studies.

The schematic diagram of the general system design
(Figure 1) illustrates the primary linkages between the
twelve component submodels that comprise the model:

1. Data Editing
2. Revenue and Expense
3. Capital Outlays
4, Debt
5. Tax
6. Profit and Loss:
7. Cash Flow
8. Balance Sheet
9. Regulated Industries
10. Discounted Cash Flow — ROI
11. Financial Analysis
12. Report Generator

While only the four major financial préjection reports are
indicated in this diagram, a series of supporting subschedule
reports can be generated by the Data Editing, Revenue and
Expense, Capitai Outlays, Debt, Tax, Cash Flow, Discounted
Cash Flow — ROI, and Report Generator submodels. These

ancillary reports supply more detailed informaéion that may
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be requested by the user for special operational or plan-
ning studies. A full range of diagnostic message are also
available for data editing and validation to ensure the
integrity of the financial data base.

AThe component models and their interrelationships
are described very briefly below.

Data Editing — The Data Editing model's primary

function is to accept (i.e., load into core memory) all
source data, including model options and parameters. ' In-
put data may be entered directly from the keybhoard of a
demand teletype-like terminal or read from a pre-existing
source data file. If an input data file has been created in
a prior run, selected bhanges in these data may be keyed in
by the user. An updated input file can also be generated..
A limited amount of pre-processing editing and validation
is performed.

Revenue/Expense — The Revenue/Expense model is used

to supply selected revenue and expense figures to the Data
Editing model that ére derived from a special calculation.
These figures may be calculated within the submodel itself
or read from a datafile. In the case of the Iatter,'the '
Revenue/Expense submodel can be used to establish a linkage
between the main financial model and the output from a
second computer prdgram that is exercised independently in
~ order to calculate selected varialbes such as revenues,
unit sales, or some segregated expense.

Capitail Cutlays — The Capital Outlays model provides
the Profit and Loss, Cash Flow, and Balance Sheet models

with.the required data regarding the impact of all additions
to property, plant, and equipment on the basic accounting
statements.

Debt — The Debt model provides the Profit and Loss,
Cash Flow, and Balance Sheet models with the required data
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regarding the 1mpact of both long-term debt and short- term
borrowing on the basic accounting statements.

Tax - ThlS component calculates taxable income and
current and deferred federal income taxes. Tax losses and
investment tax credits are carried forward and applled 1n
accordance with IRS regulations.

Profit and Loss — This componentlperforms the cal-
culations required tc produce’a complete profit and loss
statement. It uses the data from the above four models,
as well as many expense line items that were included in
the source data "loaded" by the Data Editing model but were
not the subject of additional processing. '

Cash Flow — This component calculates the net cash
generated based on the individual source and application
of funds as determined by the last four submodels. The net
cash generated is then applied according to user specified
options to increase working capital, to augment investment
funds, or to pay cash dividends. '

Balance Sheet — This component performs the calcula-

tions required to prepare the balance sheet using data from
the last five submodels, plus input on current assets and
liabilities at the time the calculation begins.

Regulated Industries — This component calculates the

rate base, operating income, and return on rate base as pre-
scribed by major federal regulatory agencies. As an option,
the model will automatically maintain conditions such that
the rate of return will not exceed allowable limits. This

is accomplished by a reduction in revenue and 'a. re-calcula-
tion of the Tax, Profit and Loss, and Cash Flow submodels.

Discounted Cash Flow — ROI — This component calculates

(1) the present value of the flow of net cash generated, at
a specified discount rate, and (2) the discounted cash flow
return on investment or internal rate of return using the
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. specified additions to equity as investment costs and the

" net cash generated as benefits received.

Financial Analysis — This component calculates a

variety of financial performance measures regarding leverage,
liquidity, activity, and profitability. Individual line
items that appear in the préfit and loss, cash flow, and
balance sheet statements are accumulated over the planning
period to derive totals and average values.

Report Generator — This component prepares report
headingé, formats the projection data and their corresponding
descriptive titles, and produces the primary computer output
reports for the model.

10
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SECTION 2

GENERAL PROCEDURE FOR DATA INPUT

The "input data" required to operate the model con-
sists of two types of information:

1. Model coﬂtrol options, parameters, and

specifications.

2. Primary financial source data.
The general input procedure utilized for entering all input
data into the model requires the assignment of values to
model "variables". This common FORTRAN procedure is referred
to as "NAMELIST" input and is generally described in the
section on Input/Output statements in FORTRAN manuals (e.g;,
see "Sperry UNIVAC 1100 Series FORTRAN V Programmer Reference',
UP-4060, Revision 2, or "IBM System/360 and System/370
FORTRAN IV Language" Form GC28-6515-9). NAMELIST is a common
extension to American National Standard FORTRAN X3.9-1966.
Throughout this report the convention will be.followed that
all model variables will be capitalized when referred to
in the text. Subroutine names will also be capitalized and
enclosed in a set of quotation marks, such as "CAP", repre-
senting the Capital Outlays model; in any case the distinction.
between variable and subroutine names should be apparent from

the context of the discussion.

The names of the model variables have been chosen
whenever possible so as to provide a mnemonic connection
between the variable name and the entity being represented.
For example, the variable "number of time periods to pro-
ject" is denoted by "NPROJ"; in the NAMELIST, a value would
be assigned to the variable by typing '

NPROJ = 20

on the remote terminal keyboard.

11
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The data manipulatéd by the computer model are
classified as arithmetic, logical, or Hollerith. Arith-
metic data are used in computations restricted to numbers.
The model uses two types of arithmetic data: integers and
real numbers. Logical data are used to indicate whether a
specific condition is "true" or "false". Hollerith data
are information to be used literally as a string of char-
acters; it may contain any character of the computer set
‘of characters including blanhks. The value assigned to any
NAMELIST variable must be of the same type as the variable
itself. The conventions to be followed are as follows:

1. Model control options are loyical variables and
are specified by setting the variable equal to
*7" or "F" for true or false; (e.g., PAYDIV = T).

2. Model parameters arxe either integers or real
numbers, according to their standard usayge;
an integer value is assigned by specifying a
whole number (e.g., NPROJ = 20) and a real
number is assigned by including a decimal
point in the number (e.g., PVRATE = 0.10).

3. Model specifications used for titles and headings
are Hollerith type: a Hollerith value is given
as the letter H preceded by an integer constant
which specifies the number of charactere follow-
ing the H that are part of the value (e.g.,
IDCORP = 16HABC CONSOLIDATED).

4, Financial source data corresponding to variables
specified in units of dollars (or thousands of
dollars) are real type. The unit for financial
data is arbitrary and at the option of the user,
as long as all consistency is achieved among
all input data.

5. Source data related to time periods are integer
type; for examPle, the "year in which a capital
outlay is made" (CAPY(2) = 8) or "the length of
the retirement period for a long=term debt item"
(LTDNYR(1) = 15) are both integers.

The FORTRAN language in which the programs are written

allows an indexing feature termed "subscripting”". This feature

is used in connection with "arrays". An array is an ordered

12
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set of values, each of which is called an array element.
The entire set of values is identified by the symbolic name

called the array name. The use of array elements in FORTRAN

‘corresponds to the use of subscripted variables in ordinary
algebra. For example, the variable array name correspondiné
to sales revenue is "SREV"; the sales revenue in the third
time period will therefore be represented by "SREV(3)".

The values to be assigned to sales in time periods 2 - 5

are entered by typing

SREV (2)
SREV (4)

1100.,
1300., etc.

1000., SREV(3)
1200., SREV(S)

However, the NAMELIST input procedure allows the following
abbreviation for the above consecutive series:

SREV(2) = 1000., 1100., 1200., 1300., etc.

In a similar fashion, values in a logical array LF may be

specified as
LF(10) = F, LF(l6) = F, T, F.

In thisAexample, values for array elements 11 - 15 have not

’

been changed.

Findlly, the input data must be entéred in a special
format in order to be accepted using the NAMELIST technique.
The first character in each input record (line) to be read

must be blank. The second character in the first record
(line) of the namelist input must be a dollar sign ($) or

an ampersand (&), immediately followed by the namelist name
INPUT. This namelist name must be followed by at least omne
blank. Input data values are next entered separated by
commas. The end of the data group is signaled by $END (&END).
As an (abbreviated) example, consider the following, where

the space indicates a blank:

13
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Column
12345678 ...

SINPUT

NPROJ = 5, 4
PRT10 = T, PRT20 = T, PRT30 = T,

PAYDIV = F, REINVF = T,
IDRUN(1) = 12HTEST CASE 38,
SREV(2) = 500., 600., 650., 700., 800.,

S$END

A few final observations regarding the NAMELIST input
technique:

l. The data items (variables) need not be entered
in the same order for every case; for example,
the fourth and fifth lines could be interchanged.
The namelist is essentially "free-form" with the
exceptions noted above so that data items can
be typed in anywhere on the line (except the
first column). An experienced keypunch operator
is not required. ‘

2. All variable names in the namelist need not have
a corresponding data item in the input; if a
particular variable does not appear in the input
data, the contents of the variable are unchanged
and are equal to the default values assigned by
‘the model. '

3. The data item to be read is identified within
the input record itself.

4. The acceptable forms of the data and the format

in which the data are to be stored is dictated
by -the type of the list item itself.

14
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SECTION 3

THE DATA BASE CONCEPT

In order to operate the model, values must be sup-
plied for the dozens of arrays and other variables that are
utilized. Many of these,variabléé, however, retain certain
assigned values during each "run" of the model. This fact
suggests that it would be desirable to retain this set of
values from one run to another,ﬁbhanging‘Only those few
variables which affect the particular calculation being per-
formed. ‘

The model is a financial planning and resource utili-
zétion analysis tool. Decision makers and planners apply
this tool to answer "What it?" questions. In order to study
the effects of a particular change in future market or finan-
cial conditions (e.g., "What if long-term rates are 12 per-
cent when we have to 6btain financing for the second stage
of capital project X?"), the planner utilizing the model
would usually make a run with a "standard" set of values
assigned to all variables (baseline case). Then, the small
subset of variables that represent the particular change
being analyzed would be adjusted and the model re-run with
these new values without changing the values of any other
variables. The &bility to retain the "standard" set of
variablé values or "baseline case" from the first "run",
changing only those variables which are necessary té change
for the second or successive runs, is an important opera-
tional feature of the model.

The financial model "Data Base" is the entity which
allows the retention of the baseline case. A "standard"
~value for every variable in the model is specified during
the initial»phase of each new planning study, and this set
of standard values is stored on some convenient form of
long-term computer storage, such as magnetic tape or disc
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pack. During the operational phase of any study, when a
series of computer "runs" are being performed routinely,
probably on a daily basis, the standard data base would
usually be stored for convenience on a mass storage device
having a fast access time, such as a high-speed magnetic
drum or a disc. Activation of the model during a typical
run will cause the data base to be read from mass storage
into the computer's core memory, where the data base re-
.sides during the model calculation. After the. data base

has been "loaded" (copied) into core memory, but before the
model calculation commences, the user is provided the op-
portunity:to change any of the variable assignments. In
this manner, the set of variable values is preserved on
mass storage from one run to another, with individual changes
in variable values for each case being made only to the data
base copy residing in core memory. The "standard" data base

\

itself remains unaltered in mass storage. -

The model also provides the capability to change the
primary data base stored in mass storage. After entering a
set of changes to the variable assignmenfs as described
above, the user may specify that this revised data base be
copied from core memory into a new mass storage area. In
such a way, several related data bases can be generated.
These may have many variable values in common with only
certain values differing from case to case.
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SECTION 4

_DATA BASE MANAGEMENT .

4.1 DATA BASE SECURITY

As a preface to a déscription of the major system
operatiOns that are available for data management, a few'
words will be directed to the gquestion of the security of
the data base generated and accessed by the model. The pro-
tection of the data base against unapproved access is pri-
.marily ensured through several levels of security-provided
by the computer operating system throﬁgh both hardware and
software facilities. It is beyond the scope of this docu-
‘ment to describe these facilities in any detail. The dis-
cussion here will, therefore, be restricted to those parti-
cular procedures which are immediately available to the user
in routine pperations. On a UNIVAC 1108 Time-Shared Com-
puting System operating under EXEC 8 OS, for example, the
following facilities are available for all data files re-
siding on fast access mass-storage devices (disc or drum):

1. Data files must be identified by a user-

specified file name; this designation may
be any l2-character alphanumeric string.

2. Data files can be restricted to a single valid
codename or qualifier representing a "project-
id". This codename is a second l2-character
string the user may specify when originally
cataloging (creating) each individual data
base file. If no specific designation is _
given, the qualifier's is taken from the @ RUN
statement's project-id field. For example, to
catalog ("assign") a new "public" data file
Unconditionally:

@ ASG, UP XYZCORP*DB.
@ ASG, UP MASSO-J*DB.
@ ASG, UP DB.

In order to access these data files at a later
date, the user must specify the qualifier and
data base name exactly as defined when the data
file was created.
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3. Data files can be labeled with special quali-
fiers and cataloged as "private" files so that
they can be accessed only by those runs having
the identical codename (project=-id) as the run
in which the file was originally cataloged.
Unlike "public" files, "private" files are ex-
cluded from the general listing of the master
file directory; consequently, their identity
is not available to another computer user
having access to the directory. For example,
to catalog a "private" file"

@ ASG, U XYZCORP*DB.

4, As a further precaution against unapproved
manipulation, each data file can be assigned
special "read" and "write" keys when cataloged
for the first time. These identical keys must
henceforth be specified in order to access the
file at any later data. Again, these keys are
not listed in the master file directory.

In addition to the security measures outlined above
for the protection of data files that are offered by the
computer time-sharing system, the model has a "built=-in"
optional "password" control facility. This password must
be entered correctly at the start of program execution in
order to operate the model and access a data base. ‘This
"password", of course, can be made to be unique to each user
of the model and an optional feature allows the user to de=
fine a different "password" for each of his own data files.
This can provide another level of protection to prevent a
user from incorrectly changiné his own files. If anyone
should attempt to operate the model and access confidential
data files — without supplying the correct "password" - a
series of expletives is printed at the terminal and the run
automatically aborts ("bombs").

4,2 DATA BASE IDENTIFICATION

A typical planning study will generally be concerned
with analyzing the economic consequences of a number of dif-

ferent alternate courses of action or projected conditions.

/
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To represent this series of cases will require generation of
a series of data bases or at least one or two baseline cases
with several sets of input data changes. In order -to assist
the user in distinguishing'these data bases, the model pro-

vides a convenient mechanism for file identification.

This data management faciiity is accomplished by
storing select data base identification information in the
data file itself. This facility allows the user not only to
access conveniently any one of a series of data‘bases, but
also to be alerted whenever a particular copy of a file is
not available (having been rolled out to long-term storage)
or destroyed, possibly due to misuse of the system or to a

failure of the computer system.

The data base, identification information stored in
the file includes the following: 4

1. File-id — a l2-character code or label used to
: identify the data base.

2. File description — a 60~character description
or title used to characterize the primary con-
ditions represented by the data base.

3. Creation date/time — the date and time at which
the data base was first created.

4. Last "access date/time — the date and time at
which the data base was last accessed. This in-
formation provides a means for reminding the
user when the data base was last updated or
otherwise altered; it is especially valuable
when more than one person frequently uses the
model. '

5. Model version #/date — the version # and compi-
lation date of the model used to generate the
data base. This information is useful sinc¢e the
model is developed in an evolutionary manner and
special features or submodels are frequently
added to meet specific requirements of individual
projects.
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Model program parameters — a series of para-
meters that characterize the computer program
for the model version # that created the data
base, such as the maximum number of tlme periods
that can be processed.

Password — a single 6-character label used as a
security feature to prevent unapproved access
to the data base. The model offers the user the
option of defining a special password that can
be unique for each individual data base, or
standard for all data bases proprietary to the
user's erganization.

4,3 DATA BASE SPECIFICATIONS

The model provides standard data management facilities.

The user

can first create a new data base and preserve it in

a mass-storage device; in a subsequent run, the user can up-

date an existing data base and also retain this new data base,

if desirable. The flexible qapabilities offered by the

NAMELIST

.input procedure allow the user to add, dhange, or .

delete any individual model control option or parameter as

well as the complete set of input source data in any given
data base.

The namelist input\variabfes that control data base

access are:

SAVEI =

LUNITO

DBID

DBDESC

DBPWD =

Logical variable used to control "saving" the data
base. If SAVEI = T, the input data set as it exists
after pre-processing by the Data Editing model "EDIT"
is copied from computer core memory to a mass-storage
device (Detault: ! SAVEI = F).

Logical unit number (integer variable) for the data
base file (Default:‘ LUNITO = 10).

2-word integer afray (12 characters) for data base
identification (Default: DBID = Blanks).

l0-word integer array for data base title or descrip-
tion (Default: DBDESC = Blanks).

Integer variable to represent a special password for
the data base.
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4.3.1 Creation of a Data Base

In the standard execution of the model, no data base
is created. The input data is acceptéd and loaded into core
memory.: The model generates projections and prints ‘the re-
ports requested. Since the default value for SAVEI_= F, the
input data are not copied or otherwise saved. To create a
data base, that is, to copy the input data from core memory
to a mass-storage file, the variable SAVEI must be set equal
to "T" or ".TRUE.". For e¥ample, - U

@ ASG, A BASElO. L l
@ USE 10., BASELO. ‘
@ XOT 'JFM. . Execute the model
SINPUT ‘ ‘
SAVEI = T, LUNITO = 10, DBPWD = 6H007 ,
DBID = 12HBASELINE 10,

SEND

In the above "runstream" or sequence of UNIVAC 1108 Exec 8
control statements, the first command "assigns" the cataloged
file "BASE10" to the current run; the second command links
this mass-storage file with logical unit number "10"; the
third, "executes" the model. Since SAVEI = T has been speci<
fied, the data base will be copied back to file BASEl0 after
pre-proéessing by the "EDIT" model.

4.3.2 Updating an Existing Data Base

Access to an existing data base is made possible by
means of an @XQT control s tatement option. Consider first
'the case where an existing data base 1is accessed and only
selected items are to be updated (add, change or delete);
the model is run, but no copy of the updated version of the
data base is desired. Simply uée the "2" execute option and
do not set SAVEI. For example,

21 .



R-3068

@ASG,A BASE10.
QUSE 10., BASE1O.
@XQT,Z JFM

$INPUT

ADEQ(l) = 1000., ...
SEND

In case the updated data base is to be saved — that is, a
| revised data base is to be generated = set SAVEI = T and
LUNITO to the desired logicéi unit number representing the
"updated" data base. For example,

@ASG,A BASE1lO0.
@USE 10., BASElO0.
@ASG,A BASEll.
@QUSE 11., BASEll."
@XQT,Z2 JFM
SINPUT
SAVEI = T, LUNITO = 11,
‘ADEQ(1) = 1000., ...
DBID = 7HCASE 11, ...
$END

In this example the model accessed the old data base "BASE1lQ"
and generated a new data base "BASEll". The original data
base "BASE1l0" was not altered in mass-storage. The changes
were made in core memory and the‘updated data base was copied
out to the file "BASE1l". The use of the @XQT control state-
ment option "2" introduced above is convenient, since the two
cases can be handled in the same manner. However, it would be
a very simple modification to replace this control mechanism
by using instead a special input data record to be accepted
by the model prior to processing the namelist input.
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Y

4.4 USE OF THE UNIVAC 1108 EXEC 8 SYSTEM IN DATA BASE
MANAGEMENT

v In the above section, procedures were described for
\creating and chaﬁging dataAbases by means of‘modél control
" options within the program itself. These facilities are
provided to make the model independent of the computer
operating system and available more generally to potential
users who may not be skilled in using the executive commands
or job-control language (JCL) offered by the.computer sys-
- tem. On the other hand, there are distinct advantages in
time ahd expense, and it is often most édnvenient to exploit
fully the facilities offered by the operating system for data
base management. For example, the UNIVAC 1108 Exec 8 Ope-
fating System provides:

1. File Utility Routines (FURPUR) — a set of file

utility routines that perform a variety of

functions for system and user data file main-
tenance.

2. ED Processor — a text editor which allows the
user conversationally to edit a symbolic file
or element. It allows insertion, deletion, and
replacement of text. .

FURPUR control statements can be usedlto save oOr! copy any
given set of input data. The text editor can be used to make
all of the changes in a set of input data necessary to pro-

. duce a "second" or updated version of the input data. ,

Input data for a given case can be stored either as a

. "data file" or as a symbolic element in a "program file".
Definitions of these terms and selected FURPUR statements-

are given in Appendix C, "A Short Description of Some

UNIVAC 1108 Executive System Functions". For further speci-

- fications consult "UNIVAC 1100 Series Operating System Pro-
grammer Reference," Sperry UNIVAC Report UP-4144, Rev. 3
(1973), viz Sections 1.4.2 on FURPUR and 18.4 on ED PROCESSOR.
Consider use of a symbolic element in a program file. Then,
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in order to prepare data input, proceed to build or create
the element "BASE10" in the program file "P" hy nse of the
text editor. For example,

@ASG,A P. . Assign file P to this run
@GED,I P.BASEl0. . Create symbolic element BASEl0
SINPUT

NPROJ = 20,

SEND
The end result of typing in the namelist input is a éymbolic
element P.BASE10, which is equivalent to a very abbreviated
version of the data base. The "EDIT" model can escalate
selected figures and otherwise "fill out" variable arrays.

In order to run the model, only a single command is
required once the input data has been prepared as explained
above. For example,

~

@XQT JFM . Execute the model
@ADD P.BASEl0. . Use input data for BASEl0

These two control statements are all that is required to
operate the model for case "BASE1l0". No data base is stored
except the abbreviated form of P.BASE1l0, which contains all |
of the source data and model control options/parameters neces-
sary to operate the model.

To update or otherwise modify the input data for case
"BASE10", use the text editor, e.g., '

@ED P.BASE1Q, .BASEll

where the output symbolic element is "BASE1ll". To run the
model for this case simply use the étatement @ADD P.BASEll
following the @XQT command. = Results for the "updated" case
"BASE1l" will be préduced. Both cases are stored permanently
in the file P. - |
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SECTION 5

REPORT DATA SPECIFICATIONS

The user must provide the following kind of informa-

tion:

e The duration of the reporting period and the
designation of the time periods.

e The reports requested to be generated and the
specific line items to be suppressed.

® Specification of model control options and
model parameters. '

e Data required to define capital outlays‘and
long-term debt borrowings.

e Specification of equity and working capital
additions and initial values of other assets -
and liabilities.

e Data required to specify revenues and expenses.

J
5.1 REPORTING PERIOD SPECIFICATION

The choice of the reporting period on which the model
will operate and generated projections is arbitrary and at
the option of the user. The étandard reporting period, how-
ever, is expected to be "years" and consequently, certain
report headings and default values have been made with this
in mind. In order to simplify much of the discussion in
this document the reporting period will be conventionélly
assumed rto be "years". The logical operation of the model
depends critically on the reporting period. All specifica-
tions regarding time such as fhe length of the debt retire-
ment period, the economic life of a capital investment, and
both short-term and long-term interest rates are dependent
on the time unit. Therefore, if a different time period,
such as quarters, months, or planning units, is desirable,
all input data relating to time units must be carefully
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examined so that they are consistent with each other. For
example, consider the choice of monthly reporting periods.
Revenues, expenses, equity additions, borrowing, capital
outlays, etc., must all be specified with regard to a monthly
period. Interest rates must be provided "per month". The
time limits on tax loss and investment tax credit carry-
forwards must be adjusted upwards by specifying twelve times
the legal limits in years. Similar modifications must be
made to other input data related to the time period.

Two model integer parameters are required to specify
the reporting period. A control option (logical variable)
is available for use when generating projections by month.

The number of time periods for which projections
will be generated, including an arbitrary number
of initial construction periods. '

NPROJ

‘YEARO

Numerical value to be assigned to the initial time
period (e.g., "YEARO = 0" or "YEARO = 1976"); this
‘assignment will be used only for reporting purposes.

Control option that allows input data for long-term
debt and capital outlays to be specified in years,
while model generates projections for montly report-
ing periods.

FLAGM

The parameter NPROJ must include not only the span or dura-
tion of normal operating time periods over which the projec-
tion is desired, but also the duration of any initial construc-
tion periods. The initial time period, however, is treated

as an exception and is not to be included in NPROJ. The -
rationale for this can easily be seen, if one considers the
normal interpretation of financial reports. The profit and
loss and cash flow statements present results that were
accomplished over a fixed time period - the accounting or
"fiscal" year. On the other hand, the financial position
statement presents the condition of all assets and liabilities
as of a particular moment in time, namely at the close of

business on the last day in the fiscal period or "at the close
i
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of the fiscal year". Before the model can generate a pro-
jection for the first year of operations, that is actually
the second year in the model, it must be "loaded" or
"initialized" at the close of the year preceding the "first"
(operational) year. In other words, line items in the
financial ppsition statement or balance sheet must be

- initialized; equity, working capital, debts, and possibly
capital outlays must be entered in the "0O" time period be-
-fore the model can generate projections for the "first"
time-period. Due to this requirement, the first reporting
period is not to be considered as an operating year. No
operational revenue, expense, or even interest on debts
should be entered for year "0". However, this "initializa-
tion period" can be used to represent a construction period
that precedes the operation of a facility.

The convention that is utilized by the model for
input reference purposes is to regard this initial time
period as year "0" and subsequent periods as years "1",

"2", "3", etc. irregardless of the specification of YEARO
which is only for reporting purposes. All of the source
data specifications requiring a year designation can then

be entered with reference to this series. At the end of
year "2", for example, the model will have generated results
for 2 operational years, etc.” The specification NPROJ = 20,
YEARO = 0, will generate projections for years 0, 1, 2, ...,
20. On the other hand, for a case where there are two
initial construction years followed by 25 years of operations,
set NPROJ = 26 and YEARO = -1, then projections will be re- -
ported for years -1, 0, 1, 2, 3, ..., 25. The initial
period is already available as one of the two construction
years. A capital outlay in year 14 (input reference) will
appear under the year 13 (report reference) in the projec-
tions. As another example, if NPROJ = 10 and YEARO = 1976,
fhen projections are reported for the periods 1976, 1977,
1978, ..., 1987. A capital outlay reported during 1978
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will be specified as in year "2" (input reference). On the
other hand, if the time unit were choseh as months, then
NPROJ = 60 and YEARO = 0 would generate a five-year projec-
tion with results reported for the 61 periods 0, 1, 2, ...,
60.

' When the control option FLAGM = T, the user is allowed
the simple convenience of entering (1) long-term debt
interest rates and the duration of the debt retirement
period in years; (2) economic and tax life, as weli as the ‘
tax depreciation rate for capital outlays in years. The
operation of the model, however, will proceed in monthly
cycles and all remaining input data must be entered with
reference to monthly time periods.

The basic convention regarding the "timing" of indivi-
dual sources and applications of funds can be stated as

follows: /

All sources of funds are received and all applications
of funds are paid out at the close of the fiscal year. The
opearation of ali of the submodels reflect this primary con-
vention. Therefore, it is recommended that the user follow

this convention carefully when specifying the timing at
which debt is incurred, retirement of debt begins, interest
charges begin, capital outlays are made, and additions are
made to equity or working capital. Depreciation of a capital
investment should begin no sonner than the year following

the capital outlay. The first year in which the retirement
of long-term debt begins and interest is charged should be

no sooner than the year following the year that the debt was
incurred. Attention to this "timing" convention should re-
sult in financial projections that are internally consistent.

On the other hand, the model does allow the user to
adopt different conventions for selected financial items.
For example, one can specify that interest is charged dur-
ing the year that the debt is incurred. This simply indicates
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that the borrowing was made on the first day of the fiscal
year rather than the last. In a similar way,‘the user may
apply the flexible specifications provided by the model in
order to represent in/a realietic mahner the situation at

hand.

While the model operates with.fupdamental_integral

" time periods, fractional periods can be s;puleted'in a
rstggightjforwarg.manner; A debt of X dollars that is incur-
red six months after the start of the figgal year N can be
represented by two depts, each in the amount of 0.5X, the
first incurred in the year N and the second incurred in '
year (N+l); the interest charge in year N will be equal to
that due for hald of year N. Other financial items can be
segregated in a similar manner to represent sources or
applications of funds being made at some point in time other
than the close of the fiscal year.

5.2 REPORT REQUEST AND RUN IDENTIFICATION SPECIFICATION

The list of output reports that can be generatedjby
the model and the corresponding line items that\are available
for printing in these reports is given in Section 6. The
report request and line item selection optlons are specified
by means of the following logical input variables (default
values for all report and line item requests are "FALSE"):

5.2.1 Financial Accounting Projection Report Requests

-~

PRT10 = Logical variable to control printing Report No. 10,
"Statement of Income - Profit and Loss Projection”

PRT20 = Logical variable to control printing Report No. 20,
"Statement of Changes in Financial P051tlon - Cash
Flow Projection" :

PRT30 = Logical variable to control printing Report No. 30,

"Statement of Financial Position - Balance Sheet
Projection".
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5.2.2

PRTO1
PRTO2

PRTO04

PRTO05

PRTOS8
PRT12
PRT16

PRT18

PRT35

PRT38

R-3068

Logical variable to control printing Report No. 40,
"Capital Investment Planning and Financial Perfor-
mance Measures"

Supporting Subschedule and Special Report Requests

Logical variable to control listing Report 01,
"Financial Accounting Reports, Titles, and Llne
Items".

Logical variable to control listiné Report 02,
"Date Base -~ Namelist Input". This report is
generated by the Editing Data model "EDIT". °

Logical variable to control listing Report 04,
"Capital Outlay Specifications and Tax Depreciation
Projection". This report is generated by the Capital
Outlay model "CAP",.

Logical variable to control listing Report 05, "Long-

- Term Debt Specifications and Interest, Retirement

Payments and Debt Balance Schedules". This report
is generated by the Debt model "DEBTS".

Logical variable to control listing Report 08,
"Revenue and Expense Model Projection". This report
is generated by the "IOSUBS" routine.

Logical variable to control listing Report 12, "Ap-
plication of Tax Losses and Investment Tax Credits"
This report is generated by the Tax model "TAX".

Logical variable to control listing Report 16, "Auto-
matic Short-Term Debt Borrowing Projection". This
report is generated by the Cash Flow model "CASHF".

Logical variable to control listing Report 18, "Dis-
counted Cash Flow Internal Rate of Return Calcula-
tion". This report is generated by the "DCF"
routine.

Logical variable to control listing Report 35,
"Maximum Return on Rate Base Constraint Calculation".
This report is generated by the Regulated Industry
model "RBASES".

Logical variable to control printing Report 38,
"Capital Investment Planning and Energy Conserva-
tion Impact Projection". This report is generated
by the "RPT38" routine.
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5.2.3

LF =

5.2.4
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= Logical variable to control printing Report 80,
"Purchase and Sale of Assets".

Report Line Item Specification

Logical array variable to print/suppress individual
report line items (Default value LF(J) = T, all J);
e.g., to print lines 107 and 110 while suppressing
lines 108-109, set "LF(107)=T,F,F,T" (see Figure 5.1).

Title and‘Run Identification

IDCORP = Ten word integer array (60 characters) to be used

IDRUN

' to provide a corporate title for printing with the
model headings; e.g., "IDCORP(1l) = 16H ABC
. CONSOLIDATED". (Default: IDCORP = Blanks).

Twenty word integer array (120 characters) to al-
low the user to specify a special run identifica-
tion in the form of a Hollerith string; e.qg.,
"IDRUN(l1) = 42HFISCAL 1977 BASELINE CORPORATE
PROJECTION, .

IDRUN(11) = 22HAPPROVED JULY 1, 1976".

(Default: IDRUN = Blanks).
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SECTION 6

MODEL OUTPUT REPORTS

6.1 _ REPORT lg, CON§9}IDATED STATEMENT OF INCOME - PROFIT
AND LOSS PROJECTION ' . -

Revénues

Net Sales and Operation Revenues ' ' (SREV)

Sales - Product A (REVA)

Sales - Product B . ' (REVB)

Miscellaneous Revenues _ ‘ (MREV)

Total ‘Revenues _ (TREV)

Costs and Expenses

Cost of Goods Sold (COST)

Operation and Maintenance Expenses (OMEX)
General and Administrative Expenses (GAEX)
Selling Expenses ~ (SEX)
Segregated Expenses - TYpe A (SEXA)
Segregated Expenses - Type B : (SEXB)
Segregated Expenses - Type C (SEXC)
Miscellaneous Expenses ' (MEX) '
Taxes, other than Federal Income (TOFIT)
Direct Labor Costs : _ (DLABOR)
Direct Materials Costs , (DMATR)
Overhead (OVERH)

Costs, Excluding Depreciation and

Interest , (PEX)
Gross Operating Income ‘ (GOINC)
Interest Expenses S " (INTEX)
Financial Depreciation : (FDEP)
Amortization of Financial Expenses (FDCIA)

Total Expenses _ | - (TOTEX)
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Investment Income, Net (IINC)
Net Income Before Taxes (INCBT)
Income Taxes
Tax Depreciation (FITDEP)
Taxable Income (FITINC)
Unused Tax Losses (FITUTL)
Tax Loss Carryforward (FITiCF)
Tax Loss Applied this Year , (FITTLA) g
Investment Tax Credit (FITITC)
Unused Investment Tax Credits (UTCR)
Tax Credits Carried Forward (TCRCF)
Tax Credits Applied this Year (TCRA) ¢
Current Income Tax (FITCUR)
Deferred Income Tax (FITDEF)
Total Income Tax (FITTOT)
Net Income (Book Profit) (NET) o
6.2 REPORT 20, CONSOLIDATED STATEMENT OF CHANGESVIN
FINANCI'AL' POSITION - CASH FLOW PROJECTIQN?_
Sources of Funds » e
Net Income (Book Profit) (NET)
Financial Depreciation (FDEP)
Amortization of Financial Expenses (FDCIA)
Deferred Income Taxes (FITDEF)
Provided by Operatiqns (TSOFOP)
Short~Term DBorrowing (STD)
Long-Term Borrowing (LTD)
Net Additions to Equity (ADEQ)
Miscellaneous Sources of Funds (MSOF)
Total Sources of Funds (TSOF)
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Additions to Plant and Equipment (CAPO)
Short-Term Debt Retirement (STDRET)
Long-Term Debt Retirement - (LTDRET)
Financial and Debt Expense (FDCIXY
Miscellaneous Application of Funds (MAOF)
Subtotal (TAOF1)
Cash Dividends Paid - (DIVP)
Nt Increase in Investments . (ADINVM)
| Total Application of Funds . (TAOF)
Increase in Working Capital (ADWC)

" Total Disposition of Funds (TDOF)
Cash Benefits Less Investment Costs (CASHO)
Net Cash Generated During the Period (CASHG)
Cumulative Net Cash Generated (CUMCG)
6.3 REPORT 30, CONSOLIDATED STATEMENT OF FINANCIAL POSITION

= BALANCE SHEET PROJECTION
Assets
Current Assets
Cash (CASH)
Accounts Receivable - Net (RECEIV)
‘Inventory (GOODS)
Prepaid Expensés and -Other Current Assets (PREPEX)
Total Current Assets (CURAS)
Property, Plant and Equipment
At Original Cost (CAPEO)
Less - Accumulated Depreciation (CAPED)
- Net Property and Equipment (CAPEN)
Investments | (INVM)
Goodwill and Other Assets (OTHERA)
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Unamortized Financial and Debt Expenses (DEFFDX)
Unamortized Construction Interest (CAPCI)
Other Deferred Charges (DEFC)
Total Deferred Charges (DEF)
Total Assets (TOTALA)
Liabilities and Shareholders Equity
current Assets
Accounts Payable (PAYABS)
Accrued Expenses (ACCEX)
Accrued ‘'raxes (ACCTAX)
. Notes Payable ‘ (NOTESP)
T'otal Current Liabilitics (CURLS)
Short-Term Unpaid Balance (STDBAL)
Long-Term Unpaid Balance (LTDBAL)
Total Debt Balance (DBAL)
Deferred 'Income Taxes (DEFTAX)
Deferred Credits (DEFCR)
Total Liabilities (TOTALL)
Stockholders Equity
éapital Stock at Par Value (STOCK)
Capital Surplus (STKSUR)
Total Paid-In Capital (CAPPD)
Retained Earnings (RETE)

' Total Equity Capital (EQUITY).
Total Liabilities and Equity (TOTALE)
New Working Capital (WORKC)
6.4 REPORT 40, CAPITAL INVESTMENT PLANNING AND FINANCIAL

" PERFORMANCE MEASURES '

Liquidity
Quick Ratio (RATIOQ)
Current Ratio (RATIOC)
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A}

Inventory to Capital Ratio = (RATIOI)

Working Capital _ - (WORKC)
Leverage
Long-Term (funded) Debt to Equity ~ (LTDEQ)
Long-Term (funded) Debt to Capital ' (LTDCAR)
Long-Term (funded) Debt to Assets (LTDASS)
Activity .
Annual Unit Sales (USALES)
Unit Price ~ (UPRICE)
Total Revenues . (TREV)
Profitability
Net Income (Book Profit) (NET)
Net Margin -~ Return on Revenue (NETM)

. _
Gross Operating Margin o (GROSSM)
Rate of Return on Paid-In Capital (%) (ROIC)
Rate of Return on Total Equity (%) (ROIE)
Rate of Return on Total Capital (%) (ROIT)
6.5 REPORT 38, CAPITAL INVESTMENT PLANNING AND ENERGY

CONSERVATION IMPACT PROJECTION

_Activitz '
Annual Throughput . . ‘ (THRUP)
Annual Throughput (MM Barrels) (THRUP)
Annual Throuéhput (MM Barrel-Miles) (THRUP)
Annual Throughput (MMMMCF-Miles) _(THRUP)
Annual Throughput (MM Gallon-Miles) | (THRUP)
Nominal Tariff - Unit Transp. Charge : (UPRICE)
Actual Tariff | . y (VARS) ,
Transportation Revenues - (SREV)
" Nominal Actual Total Revenues (TREV)
Revenue Reduction S (REVA)
. Total Revenues . (TREV)
Tariff Constraint Factor : " (TARF)'.
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Leverage

Long-Term (funded) Debt to Equity (%) (LTDEQ)
Long-Term (funded) Debt to Capital (%) (LTDCAP)
Long-Term (funded) Debt to Assets (%) (LTDASS)
Profitability.

Operating Income (ICC Rules) (OPINC)
Operating Income (FPC Rules) (OPINC)
Operating Income ‘ (OPINC)
Annual ICC Rate Base (RBASE)
Annual FPC Rate Base ‘ (RBASE)
Rate of Return on Rate Base (%) (ROIR)
Rate of Return on Paid-In Capital (%) (ROIC)
Rate of Return on Total Equity (%) (ROIE)

Rate of Return on Total Capital (%) (ROIT)

Energy Consumption

Annual Energu Usage in MM KW-HRS (ENERGU)
Annual Engrgy Usage in Gas (MMCF) (ENERGU)
Annual Energy Usage of 0il (BBLS) (ENERGU)
Annual Energy Costs (ENERGC)
Present Value of Energy Used (PVEC)
Discounted Value of Energy Used (€ ...) (PVEC (NT))
Unit Cost of Energy ($) ) (UCOSTE)
Unit Cost of Energy ($/MMCF) (UCOSTE)
Annual Energy Wasted in KW-HRS (M) (ENERGW)
Annual Energy Wasted Cost ($) (ENERGS)
Present Value of Energy Wasted ' (PVPS)
‘Discounted Value of Energy Wasted (€ ...) (PVPS (NT) )

Other Measures

Segregated Expenses - 'I'ype A (SEXA)
Preéent Value of Above Item (VV)
Discounted Net Cash Flow (@ ...) (suMl)
Total Annual Unit Costs ' ' (UCOSTS)
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Present Value of Average Unit Costs

Discounted Average (Annual) Unit Costs/
Long-Run Average Costs (@ ...)

Net. Income (Book Profit)

Present Value of Book Profits
Discounted Value of Book Profits (@ ...)
Net Cash Generated During the Period
Present Value of Net Cash Generated
Discounted Net Cash Flow (@ ...)
Discount Factor (@ N

Internal Rate of Retufn

DCF-ROI of $

(from year
over years)

Other Line Items

Operations and Maintenance Expense
Interest Expenses

Total Expenses
Unused Tax Loss
Unused Investment Tax Credits
Long-Term Borrowing
Net Additions to Equity
Additions to Plant & Equipment
Long=Term Debt Retirement
Plant & Equipment (@ Original Cost)
Net Property & Equipment ’
Total Debt Balance
Total Equity Capital
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(PVCOST)

(LAC)
(NET)

"(PVEBK)

(PVBK (NT) ) -

(ASHG)
(PVCASH)
(DNCG)
(PVF)

(OMEX)
(INTEX)
(TOTEX)
(FITUTL)
(UTCR)
(LTD)
(ADEQ)
(CAPO)
(LTDRET)

(CAPEO)

(CAPEN)
(DBAL) -
(EQUITY)

DROIA (M) ,DROIY1 (M),
DROINY (M) -
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SECTION 7

CAPITAL OUTLAY SPECIFICATIONS

The model provides facilities for handling complex
schedules of capital outlays with their corresponding tax
depreciation and investment tax credit allocations. After
the introduction of the input data specifications for capi-
tal outlays, a number of related subjects will be discussed,
including tax depreciation methods, carrying forward invest-
ment tax credits, and methods to capitalize items expensed
for tax purposes. .

7.1 CAPITAL OUTLAY INPUT DATA SPECIFICATIONS

The user must supply as source data a complete set of
capital outlay specifications for each addition to plant,
property, and equipment planned during the projection period.
These specifications are defined by assigning values to the
folldwing namelist variables:

CAPN = Number (integef) of capital outlay items.
Several individual items may be grouped to-

gether, if they are to be depreciated in the
same way.

CAPA (M) Amount (real) of outlay for the Mth capital

item ($).

CAPY (M)

Year (integer) in which the Mth outlay is made.
The full amount of the outlay will be treated
as an application of funds in this year.

CAPY1 (M)

First Kear (integer) in which depreciation of
the Mth outlay is to begin for both financial
and tax purposes. A full year's depreciation
will be reported four this year, which is nor-
mally set as the first year of operation of the
facility associated with the capital outlay.

CAPNYF (M)

Number of years (integer) estimated in the econo-
mic life for financial depreciation purposes of
the facility associated with the Mth outlay.

Only whole years are accepted. Fractional years
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CAPNYT (M)

CAPTDM (M)

. CAPTDR (M)

CAPTSY (M)

CAPSV (M)

R-3068

can be represented by separating the outlay into°
two components, one with a longer life than the
other. The financial depreciation in any given
year during the life of the facility will be
equal to the original depreciable amount (out-.
lay less salvage value) of ‘the outlay divided
by the economic life.

Number of years (integer) in the economic life
for tax purposes ("tax life") of the facility
associated with the Mth outlay. This is the
period over which the gacility is depreciated
for tax purposes according to the method
specified by CAPTDM (M) .

Code (integer) to indicate the tax depreciation
method to be applied to the Mth outlay (Default:
CAPTDM(M) = 0). The following methods can be
specified:

1. Straight line depreciation at a rate of
1/CAPNYT(M); it is not necessary to
specify the rate for this method since this
rate will be applied by default (CAPTDM(M) =
0). , A

2. Straight line depreciation at a given rate
(CAPTDM (M) = 1).

3. Declining balance depreciation at a given
rate (CAPTDM (M) = 2).

4. Declining balance depreciation at a given
switchover to straight line (CAPTDM(M) =
3). ‘

5. Sum of years-digits deprecition (CAPTDM(M) =
4).

Tax depreciation rate (real) to be applied to
the Mth outlay expressed as a decimal.

Year (integer) in which the tax depreciation
method applied to the Mth outlay is switched
for declining balance to straight line, this
variable is only applicable when CAPTDM(M) = 3.

Salvage value (real) of the Mth capital outlay
($). This is the amount recoverable on retire-
ment of the facility at the end of its economic
life. This value is not applied automatically
as revenue or as a source of funds by the model;
however, the procedure to use, if such an action
is desired, is described below.

A



CAPCIM (M)

CAPTCA (M)

CAPTCR (M)

CAPTY (M)

FITITC(N)

CAPTY1 (M)

CAPTNY (M)
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Construction interest and other charges (real)
during the construction period associated with
the MED capital outlay ($). ‘'hese amounts are
expensed for tax purposes as incurred, but
capitablized for financial (book) purposes and
amortized over the economic life of the facility
(see Section 7.3).

Amount (real) of the Mth capital outlay that is
subject to an investment tax credit ($). Usually,
this amount would be identical to the outlay, un-
less a portion of the outlay has to be excluded.
The value of the investment tax credit ($) it-
self is calculated as the product of the amount
CAPTCA (M) and the tax credit rate CAPTCR(M).

Investment tax credit rate (real) to be applied
to the amount CAPTCA (M) expressed das a decimal
(Default: CAPTCR(M) = 0.10).

Year (integer) in which the investment tax
credit associated with the Mth outlay is avail-
able to be applied in reducing current federal
income taxes (Default: CAPTY(M) = CAPY(M).

Amount (real) of additional investment tax
credits ($) available in the Nth time period
above and beyond those specified via the above
variables. The user has the option of entering
investment tax credits directly by assiging
values to the array FITITC. The user may select
this procedure in place of or in addition to
specifying the amounts subject to a tax credit
CAPTCA(M).

First vear (integer) in which the normalization

of the tax credit associated with the Mth out-

lay is to be taken for financial (book) pur-

poses. If normalization of the tax credit for
book purposes is not specified via assigning

a non-zero value to CAPTNY (M), the tax credit

will he applied in the same year for both financial
and tax purposes, namely, in the year specified

by CAPTY(M).

Number of year (integer) in which the normaliza-
tion of the tax credit associated with the Mth
outlay is taken for book purposes. The default
value, CAPTNY(M) = 0, which represents the
condition where normalization of the tax credit
is not desired, corresponds to "flowing through"
the full amount of the credit in the year speci-
fied by CAPTY(M). Normalization is specified
by assigning a non-zero value to CAPTNY(M).

For example,
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CAPTY(M) = 0 .
CAPTY1 (M) = 1
CAPTNY (M) = 5

represents the condition where the full tax

credit is taken for tax purposes in year 0,

while one-fifth of the tax credit will be sub-

tracted from the deferred federal income tax

for years 1 through 5.

By appropriate specification of the above variablés

a large number of possible conditions can be represented.
A few non-stand#d casés will” be described in order to il-
lustrate how the above namelist variables can be manipulated.
For additions to-p:operty, plant and equipment that are not
to be depreciateq, for example, items fully depreciated be-
fore the time period covered in the projection, simply do not
assign any values to CAPNYF (M), CAPNYT (M), CAPTDM(M), etc.
for this "outlay”". By default, these variables will be zero
and no depreciation will be charged for financial and tax
purposes. To charge financial but not tax depreciation,
enter the depreciable amount as CAPA(M) and the economic
life remaining as CAPNYF(M); no tax depreciation will be
charged, but the asset will be depreciated for book purposes.

Note that calculations concerning investment tax
credits proceed independently of those for capital outlays.
Consequently, the user may segregate a number of tax credit
items in a manner that may differ from the list of capital
outlay items. The only provisio is that CAPN musﬁ represent
the "larger" number of the two lists. This condition may
obtain when a particular capital outlay may have two dif-
ference tax credit rates applicable according to IRS regula-
tions, due to the nature of the individual item, while only

a single "financial" and "tax" life.

While the model deces not automatically take any ac-
‘tion atAthe end of the economic life of any capital outlay,
the retirement of a facility can be specified by the user.
At the end of a facility's economic life, the balance sheet

recognizes a depreciated value equal to the salvage value

/
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originally specified. To represent recovery of this amount
when the facility is actually sold, an extra capital outlay
item may be specified, with a value equal to the negative
of the salvage value and the year the outlay is made equal
to the year the facility is sold. Entering such an "extra"
capital outlay will remove the depreciated value of the
vacility from the books in the year it is sold without any
additional depreciation being taken since CAPNYF (M*) = 0
for this M*th cutlay. The salvage value recovered will be
reported as a negative application of funds for the year
specified. If the actual price received exceeds the salvage
value, the book profit on the transaction should be entered
as miscellaneous revenue in the year of the transaction.
Other types of transactions affecting the plant, property,
and equipment account can be handled in a similar manner.

As an example of capital outlay specifications, con-
sider four outlays of $180, 5.6, 17 and 3.7 million.in years
0, 1, 3 and 6, respectively, with an economic life of 36
years for the first outlay, but 30 years for the last three.
Assume a tax life of 22 years for each outlay. Use double-
declining depreciation with automatic switchover to straight-
line for outlays 1 and 3, but straightline depreciation
for outlays 2 and 4. Also allow for construction interest
~ associated with the first outlay of $8.5 million in year 0,
and interest of $800,000 for the third outlay in year 3.
Assume a salvage value of $12 million of the first outlay
and $1.2 million for the third outlay. Take ten percent
investment tax credit for each outlay. Specify.in the name-
list $INPUT the following:

CAPN = 4,
CAPA (1) = 180000., 5600., 17000., 3700.,
CAPY(1l) = 0, 1, 3, 6,

CAPY1 (1) =1, 2, 4, 7,
CAPNYT (1) = 4%*22,

CAPTDM (1) 3, 1, 3, 1,
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CAPCIM(1) = 8500., 0.0, 800., 0.0,

CAPTCA (1) 180000., 5600., 17000., 3700.,
CAPTY(1) =0, 1, 3, 6,

CAPTY1(1l) =1, 2, 4, 7,

CAPTCR(1) = 4%*0.10,

CAPSV (1) = 12000., 0.0, 1200., 0.0. -

7.2 TAX DEPRECTIATION METHODS

A variety of investment depreciation methods are of-
fered by the model to apply in computing facility depreciation
for tax purposes. The original tax depreciable value for any
outlay is taken to be the original outlay amount (cost) less
the estimated salvage value specified with the exception of
cases where one of the declining balance methods is applied.
In the case of the "declining balance" method, the total:
depreciable value is the original cost (excluding salvage).
The following methods may be specified. ]

i

7.2.1 sStraight Line Method

In this method, the adjusted basis for depreciation,
less the estimated salvage value, is recovered evenly over -
the useful life of the asset. The tax depreciation in any
given year is calculated as the lesser of:

a. The product of the original depreciable value

and the tax depreciation rate for the outlay,
. and,

b. The undepreciated balance.

The depreciation rate is specified by'assighing a value to
the namelist input variable CAPTDR(M). If no rate is speci-
fied, the rate will be taken by default as the inverse of .
the life of the facility for tax purpuses, 1/CAPNYT (M).

7.2.2 Declining Balance Method N

Using this method, the tax depreciation in any given

year is given as the product of the underpreciated balance .
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of the asset and a uniform rate of depreciation.  This rate,
which may not exceed twice the straight line rate, can be
specified by the user. If no rate is given, by default a
rate equal to. twice the straightline rate will be applied.
To be elegible for this method, the asset must have a useful
life of three or more years. Since the salvage value is
excluded from the original depreciable value, there is an
unrecoverable value at the end of the assets useful life.

at

7.2.3 Declining Balance with Switchover to Straight Line
Method o ' '

‘ The declining balance method is applied up to the _
year specified as the "switchover" year CAPTSY or up to the
year for which the undepreciated balance divided by the num-
ber of years remaining in the tax life of the asset is
greater than the declining balance depreciation in that
year (automatic switchover). Salvage value is not factored
in until the switch to straightline depreciation. At this
time the expected salvage value is subtracted from the re-
maining asset value and the remainder is divided by the
residual life in years. Straightline depreciation is re-
quired to depreciate fully the asset during the switchover
year and the remainder of the tax life. The year of éwitch-
over may be specified by the user via CAPTSY, otherwise the
switchover is made automatically.

7.2.4 Sum of Years' Digits Method

The depreciation rate under this method for any given
year is a fraction, the numerator of which is the remaining
tax life of the asset at the beginning of the year, and the
denominator of which is the sum of the digits representing
the years of the estimated tax life. The original outlay
must be reduced by estimated salvage value before computing
depreciation. As with the declining-balance method, eligible
assets must have a life of three or more years.
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’

Over the’ total life 6f the asset the totél amount of
depreciation is equal to the original depreciable value and
is independent of the method applied in calculating the
allowances for each year, with the exception of the declining ™
balance method without switchover. For financial (book) pur-
poses, however, may be calculated using accelerated deprecia-
tion. The acceleration of the allowance is, in effect, an
interest-free loan of an amount given by the product of the
tax rate and the difference between the accelerated and the
étraightline allowance during the period for which it is
accelerated. This amount is iﬁclﬁded'in-the reported de-
ferred taxes for each year, which increase the deferred tax
account that appears under "deferred credits" on the balance
sheet.

7.3 CAPITALIZING EXPENSE ITEMS

The model provides facilities for capitalizing an item
for financial (book) purposes and expensing the item for tax
purposes. Three different quantities of this Eype are
handled routinely by the model:

l. Financial and debt expenses associated with
long-term borrowing (LTDFX).

2. Construction interest and other charges asso-
ciated with a capital investment during the
construction period (CAPCIM).

3. Capital outlay items which due to some special

allowance have a tax life of only one year, but

a useful life of more than one year (CAPA).
In each case, the item is expensed for tax purposes in the
year in which the funds are applied, but for book purposes
the item is capitalized and subsequently amortized over a
much longer time period. The difference between the cor-
responding amounts charged against taxable income (i.e.,
expensed for tax purposes) and the amounts charged against

pre-tax income (i.e., expensed for financial purposes) times
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the federal income tax rate contributes to the deferred in-

come tax in any given year.

In order to iilustrate how the model handles such
items, a general method will be outlined here for expensing
an item for tax purposes that is capitalized for financial
purposes. The following quantities must be specified by the

user:
FX = Amount of the expense item ($).
" XY = Year in which the expense FX is incurred.
XYl = First year in which FX is to be amortized.

NYX = Number of years in the amortization period.

The amount of amortizatioén charged against pre-tax income for
| financial purposes for each year in the amortization period
will be equal to the expense amount divided by the number of
years in the.amortization period,

AFX(N) = FX/NYX.
where

XYl

i A

N < XY2
and
XY2 = XYl + NYX - 1.

The unamortized amount or capitalized value of the expense

item is
DEFX(N). = FX, for XY < N < XY1;
N
DEFX(N) = FX = E AFX(T),
J=XY1
for XYl <N < XyY2:
DEFX(N) =

0, for N > XY2
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On the other hand, for tax purposes the amount to be ex-

"pensed will be

FDX (XY) = FX,

where XY is the year in which the expense FX is incurred.

The effect of the expense item FX on the profit and

loss statement for flnanc1al reporting purposes is 1nd1cated

explicitly in three reported quantltles-

l.

Financial Depreciation or Amortization - AFX(N)
will be expensed for financial purposes each
year during the economic life,

XYl < N < XY2;

that is, the annual amortization, AFX(N), will
be reported as a financial expense reducing net
income before taxes.

Taxable Income - FDX(XY) will be expensed only
for tax purposes; that is, in calculating the
amount of taxable income, the full amount of the
item FX will be charged against (subtracted from)
taxable income only in the year XY in which the
expense was incurred. The annual amortization
amounts AFX(N) will not reduce taxable income.

Deferred Federal Income Taxes - the amount of
deferred federal i1ncome tax will be calculated
as

FITDEF (N) = (FDX (M) - AFX(N)) X TAXR,

where XY < N < XY¥2 and TAXR is the income tax
rate; deferred taxes in any given year represent
the tax effect of the difference in expenses
between "tax" and "financial" accounting for
that year.

The,effeet of the expense item FX on the flow of funds is

indicated explicitly in the following reported quantities:

1.

Financial Depreciation and Amortization - AFX(N)
is a source of funds 1n year N, where XYl < N <
XYz,

Deferred Income Taxes - FITDEF (N) is a source of
funds in year N, for XY < N < XY2.
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3. Capitalized Expense - FX is an application of
funds 1in year XY only.

The effect of the expense item on the balance sheet is indi-
cated by the following reported quantities:

1. Unamortized Expenses or Net Capital Account -
DEFX (N), the deferred charge or unamortized
value of the capitalized expense item, repre-
sents an asset. When the expense is incurred
(cash paid out),

DEFX (XY) = FX

first appears in year XY as a deferred charge
among the assets. This represents the value of
the capitalized expense. As each year in the
amortization period passes, this asset is re-
duced by the amount AFX(N) starting in year XY1
until the value is reduced to 0 in year XY2.

2. Deferred Income Taxes - the accumulated sum of

’ the deferred tax line item FITDEF (N) up to and
including the given year N represents a liabi-
lity. ‘

The model offers the facility to capitalize three
different types of expense items via the namelist input
variables:

1. LTDFX(M) = Financial and debt expenses.-

2. CAPCIM(M) - Construction interest and other
related expenses.

3. CAPA(M) - A capital outlay.

The first two expense items LTDFX and CAPCIM are capitalized
by the model in a similar manner. Values assigned to these
variables represent the full amount of the expense to be
capitalized.' The amortization period is determined by the
economic life of the facility associated with the construc-
tion in the case of CAPCIM or by the variable LTDNYX in the
case of expenses associated with a loﬁg-term borrowing. For
both cases the value of the amount capitalized'will be re-

ported under the line item "Financial and Debt Expenses" in
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Report 20 (FQCIX); the annual amortization charge will be
reported under the line item "Amortization of Financial
Expenses" in Report 10 and Report 20 (FDCIA); deferred values
will be reported-in Report 30 under "Unamortized Financial
and Debt Expenses" (DEFFDX) for debt related expenseé and
under "Unamortizéd Construction Interest" (CAPCI) for capital

outlay related expenses.

On the other hand, an item can be capitalized for book
purpdses and expensed for tax purposes by means of a "capi-
tal outlay"‘in which the tax depreciation rate is 100 percent
in the year the item is expensed and the tax life is one
year, while the financial or economic life is greater than
one. The appropriate namelist input variables that must be
specified by the user in order to capitalize an expense- item

¢

are given in the table below for all three cases.

TABLE 7.1

INPUT VARIABLE FOR CAPITALIZING AN EXPENSE ITEM

Debt Construction Capital
Quantity Expense Expense Outlay
FX LTDFX (M) CAPCIM (M) CAPA (M)
XY .LTDY (M) CAPY (M) " CAPY (M)
xyl LTDY1 (M) CAPYL (M) CAPY1 (M)
NYX LTDNYX (M) CAPNYF (M) CAPNYF (M) -
CAPNYT (M)
CAPTDR (M),

In order to illustrate how these variables can be
specified, a single example will be discussed in which the
same item will be capital;zed according to the three types
of expenses. Cohsider the case where, in géneral terms,
an expense item of ten thousand dollars is to be amortized
over a five-year period beginning in year 1 while expensed

for tax purposes in year 0, when incurred; namely,
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FX = 10, XY = 0, XY1 = 1 and NYX = 5.

Then the annual amortization will be 2.0 in years 1 through

5. The namelist input would include one of the following:

1. LTDFX(l) = 10.0, LTDY(1) = 0, LTDXY1l(l) = 1,
LTDNYX (1) = 5. ' ‘
2. CAPCIM(1) 10.0, CAPY (1) = =1,

0, CAPY1(1l)

CAPNYF (1) 5.

3. CAPA(l) = 10.0, CAPY(l) = 0, CAPY1(l) =1,
CAPNYF (1) = 5, CAPNYT(l) = l,“CAPTDR(l) = 1.0,
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TABLE 7.2

EXAMPLE OF CAPITALIZING AN EXPENSE ITEM

Year

PROFIT/LOSS STATEMENT

Operating Inccme
Financial Depreciation
Net Incarme Before Taxes
Tax Depreciation
Taxabie Incame

Current Taxes

Deferred Taxes

Total Taxes

‘Net Incame (Book Profit)

SOURCES OF FUNDS

Net Incame

Financial Depreciation
Deferred Taxes

Net Additions to Equity
Total Sources

APPLICATION OF FUNDS

Catezalized Expense
Increase in Working Capital
Total Applications

BAIANCE SHEET .

Current Assets
Unamortized Expenses
Total Assets
Deferred Taxes
Capital Paid-In
Retained Earnings
Total Equity and Liabilities

o 1 2 3 . 4 5
0. 10 10 10 10 10
0o 2 2

0

0 10 |

0 0 10 10 10 10
0O 0.5 5 5 5
0 4 (1) @O (1) (1)
0 4 4 4 4 4
0 4 4 4 4 4

o N D

10
10 10 5 5 5 5

10 0 0 0 0 0

10 10

10 8 6 4 2 0
10 18 21 24 27 30

10 10 10 10 10 10

10 18 21 24 27 30
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50
10
40
10
46
20

20
20

20
10

10
40

10
30
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SECTION 8

DEBT SPECIFICATIONS

The model provides facilities for handling complex
schedules of long-term debt, as well as short-term loans.
Since the procedures for specifying long-term debt differ
from those pertaining to short-term borrowing, the manner
in which a debt is defined and entered into the model will
determine whether a given bofrowihg is classified"as "long-
term debt" or "short-term debt". There is no distinction
between "long-term" and "short-term" debt based on the
amount of the borrowing, the interest rate charged, or the
retirement period. For example, a short-term debt could be
carried for twenty years.

8.1 LONG-TERM DEBT SPECIFICATIONS

The user must supply as source data a complete set
of long-term debt (LTD) specifications for each individual
borrowing planned during the time periods spanned by the .
financial projection. The LTD specifications are defined
as follows:

LTDN = Number of LTD items (integer).

LTDA (M) . = Amount borrowed (real number) in the Mth LTD ($).

LTDY (M) = Year (integer) in which thé Mth LTD is incurred.
The full amount borrowed will be a source of
funds in this year. As a convention, the LTD
may be considered as being 1ncurrcd on the last
day of the flscal yvear.

LTDYR1 (M) = Year (integer) in which the first retirement

payment is to be made for the Mth LTD. Usually
the retirement period will not begin until at
least the year following that in which the debt
was incurred; that is, LTDYR1 (M) > LTDY(M) + 1.

, Since the convention adopted by the model is that

v funds are received at the close of the fiscal
year in which they are borrowed, it is consistent
to assume they will not be paid back for at least
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a year. While a warning message will be
printed, the model does permit the user to

specify that funds are borrowed and retired

in the same year.
Number (integer) of years in the debt retire-~
ment period for the Mth LTD item. :

Code (integer) to indicate the debt retirement
method (Default: LTDRM(M) = 1l). The following
methods may be specified: :

1. Equal Principal Payment Method (LTDRM(M) = 1).
The principal reduction in each year of the
retirement period equals the amount borrowed
divided by the number of years in the retire-
ment period, that is, ' '

LTDA (M) /LTDNYR (M) .

2. Equal Mortgage Payment Method (LTDRM(M) = 2).

The sum of the principal payment and interest
on the unpaid balance is the same in all years-
of the retirement period. The level payment
amount is expressed as

PAYM = A x R x (1+R) Y/ (+r)N - 17,

where A = LTDA(M), R is the interest rate and
N = LTDNYR(M).

Annual interest rate (real) charged on the unpaid.
balance of the Mth debt expressed as a decimal
number. The interest charge for a given year is
normally the product of this interest rate and
the unpaid balance at the end of the preceding
year. There is an exception in the case where
interest is charged in the same year the debt was
incurred; this case represents borrowing on the
first day of the fiscal year and so the interest
charged is the product of the rate and the amount
borrowed.

Year (integer) in which the first interest pay-
ment is to be made on the Mth LTD. This year is
usually specified as any year following the year
the debt was incurred; if interest payments are
waived for a certain period, LTDYI1l (M) will specify
the first year interest payments will begin. ‘If
interest payments are deferred beyond the first
year 'after the borrowing, the model assumes that
there is no interest accumulation in the inter-
vening period. If interest does accumulate, the
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amount can be éntered directly via namelist
variables (see below). Interest cannot be
charged in year 0. The user may specify that
interest payments begin in the same year as

. the debt was incurred. This represents a case
in which the borrowing was made on the first
day of the fiscal year and so the funds were
available throughout the full year; if retire-
ment payments also were specified as beginning
in the same year, such a payment is assumed to
be made on the last day of the fiscal year.

LTDFX (M) = Financial and debt expense (real number) associ-
ated with the Mth debt (§). The financial and
debt expenses associated with a borrowing in
year N are likewise assumed to have been in-
curred in the same year N. These expenses are
expensed for tax purposes in year N and are
therefore an application of funds in year N;
that is, LTDFX(M) is charged against taxable
inc¢ome in yea&ar N. 0Un the other hand, financ¢ial
and debt expenses are capitalized for financial
(book) purposes and amortized over the period
defined below. These amortization charges,
which are charged against net (book) income be-
fore taxes, are a source of funds in each year
during the amortization period. The sum of all
individual deferred tinancial and debt expenses
(unamortized amount) appears on the asset side
of the balance sheet under "deferred charges".

LTDXY1 (M) = Year (integer) in which the amortization for
financial (book) purposes begins on the finan-
cial and debt expense associated with the Mth
debt. Straight line amortization is applied.

= Length in years (integer) of the financial and

LTDNYX (M) A
. debt expense amortization period for the Mth
debt.

By following the "timing" convention and other sug-
gestions outlined under the above LTD specifications, the
user should be able to define most complex debt conditions.
A number of non-standard conditions, which the model was not
designed to handle automatically, can also be specified.

Any additional interest, above and beyond that calculated
on the basis of the LTD specifications, can be entered via

the above namelist variables by introducing an additional
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debt item in which the amount‘bgrtowed is set equal to the
interest required, the rate is set as unity and the timing

. specifications are given such that the amount borrowed is

retired in the same year.

‘As an example of LTD debt specifications, consider a
borrowing of $16 million at 8 1/2 percent interest incurred
in year 0 with a 20-year retirement period starting in the
third year; debt is to be retired using the level principal
payment'method." Interest payments begin in year 1. The
financial and debt expense incurred arranging the debt was
$750,000, which will be amortized over 25 years starting'in
year 1. Include in the namelist input,

LTDN = 1
LTDA(1)' = 16000.,
LTDY (1) = 0,
LTDNYR(1) = 20,
LTDRM(1) = 1,
LTDPER(1) = 0.085,
LTDYI1 (1) = 1,
LTDFX (1) = 750.,
LTDXY1(1) = 1,
LTDNYX (1) = 25,.
8.2  SHORT-TERM DEBT SPECIFICATIONS

The model offers two procedures for treating short-
term borrowing. In the first, the model will handle short-
term borrowing and retirement automatically. In the second
procedure, the user specifies the short-term debt (STD) in-
curred and retired in each year. In either case the model
calculates the interest charges. The namelist variables
provided for STD specifications are: '

STD (N) = ShortQterm debt (real number) incurred in Nth
year ($). ~
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STDRET (N) = Short-term debt (real number) retired in the Nth
year ($).
STDPER(N) = Short-term interest rate (real number) for the Nth

year expressed as a decimal.

Only total values can be entered, so that if short-term loans
were made at different interest rates, these must be combined
and the average rate entered. As an example of short-term
borrowing, consider loans of $800,000 and: $400,000 in years O
and 1 at 9 1/4 percent,-which are paid off in years 2 - 5 at
the rate of $300,000 per year; specify as follows:

STD(1) = 800., 400.,
STDRET (3) = 4*300.,
STDPER(1) = 6*0.0925, .

8.2.1 Automatic Short-Term Borrowing Option

A special feature provided by the model allows for
automatic short-term borrowing. The namelist variable STDPER
must be entered and ' '
AUTOB = Logical control option to apply automatic short-
term borrowing (Default: AUTOB = F). If .
AUTOB = T, short~term debt is incurred in a given
year in order to maintain working capital at a
minimum level by avoiding deficits in the cumu-
lative cash generated. The amount borrowed, if
any, under this option in a given year will be
the amount required to maintain a zero cumula-
tive net cash generated in that year.

The net cash generated in any year can_be negative, but as

long as the cumulative net cash generated is positive, no

borrowing is made. STD loans are also automatically paid

off in any given year when the net cash generated is positive.

As much of the unpaid balance is paid off as possible in any

year. The interest is calculated based on the values assigned

to the array STDINT.
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SECTION 9

REVENUE AND EXPENSE SPECIFICATIONS

9.1 GENERAL

The model offers two general prOcedures'for acquiring
revenue and éxpense source data. On one hand, the user may
directly enter all specific revenue and ekpense source data
requi;ed for the model to generate the desired P/L, cash
flow, and balance sheet projections. Complete source data
may be entered; that is, all revenues and expense line items
may be specified explicitly via namelist input by assigning
numerical (dollar) values to each revenue and expense array
variable for all time periods included in the projection
span. Partial source data may be entered, such as "initial
values" for the revenue and expense input variables and
escalation tables may be utilized to generate the complete
set of required source data. This latter procedure will be
discussed below in Section 9.4.

On the other hand, as a second proéedure for data
entry, the user may specify that a special revenue/expense
model "REVMOD" will be utilized to generate selected revenue
and expense line items, whilelthe remaining required items
are entered directly via the namelist input variables. One
example in which this general procedure has been implemented
is discussed in Section 14, "Pipeline Transportation Systems
- Regulated Industry Model." The namelist input variable
or control option for invoking this special revenue/expense
model for pipeline systems ("P38REV") is READP for "reading
the PEP output data file", where PEP is an independent model
that generates projected transportation revenues and other
selected volume and expense line items. Two considerations
shouid be pointed out when using a separate submodel to
generate revenue and/or expense source data. First, values

generated in the special model will replace (i.e., "override")
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any values assigned via namelist input. Secondly, even though
values are generated in a revenue/expense submodel, escalation
tables may still be used to "£fill out” or "extend" selected
line item arrays. In other words, if the revenue/expense
model calculates or otherwise acquires values for operating
years, say 1-20, by means of escalation tables the model may
calculate values for time periods 21-30, in order to complete
the data requirements for a 30-year projection. '

The primary revenue and expense source data specifi-
cations are given below. Each individual line item may be:
specified by means of a corresponding namelist input array
variable. Expense data related ﬁo either capital outlays
or debt.such as depreciation, interest, financial'and debt .
expense amortization, etc. have been described in Sections
7 and 8, respectively.

9.2 REVENUES

The model offers the user the following revenue
variables:

SREV = Net sales and operating revenues; this primary reve-
nue item may be escalated by utilizing the escalation
array ESCR (see Section 9.4).

REVA = Segregated revenues from "product A" or "operation
A", .

REVB = Segregated revenues from "product B" or "operation
B". As one example of the utility of the REVA and ‘
REVB variables, to represent the sale of capital
asset3 (property,; equipment, ctc.) thc depreciated
(taxable basis) cost of the asset sold may he
specified by assigning a negative value to REVE,
while the sales amount may be specified as REVA;
the correct taxable gain (i.e., sales less cost) on
the transaction will consequently be included in
the reported total revenues, sincc REVA and REVB are
added together in calculating total revenues.
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MREV = Miscellaneous revenue from secondary sources, such
as the sales of capital equipment or property.

IINC

Net investment income. As described in Section 12,
the user may specify the option (REINVF = T) such
that all excess net cash generated is re-invested at
a given rate of return. The amount of revenue
generated in a given year is calculated by the "PAL"
model as the product of the specified net annual
rate of return (REINVR) and the total amount of re-
investment funds available ‘at the start of the year.
Any re-investment income calculated by the model is
accumulated with any additional net investment in-
come specified by the user via IINC and is reported
~as "Net Investment Income".

) N . .
The sum of SERV, REVA, REVB, and MREV are reported
under the line item "Total Revenue" (TREV) .

9.3 OPERATING EXPENSES

The model offers a collection of expense items from
_ which the user may select those individual items that are
most convenient for the case under study. On one hand, if
a breakdown of operating expenses is not available, or not
required for the projections being made, one may simply
aggregate all such expenses under a single variable, say
OMEX ; on the other hand, if a detailed comparative analysis
of individual expenses is called for, any or ail of the
twelve items defined below may be used to specify and re-
port these segregated expenses. Any of these variables may
be used arbitrarily to represent any specific expense item
of interest in the case at hand, whether the»éitle of the
line item seems appropriate or not. For some studies the
user may prefer only the three variables for direct labor,
direct materials, and overhead. 1In other words, the selec-
tion of expense items is whatever best suits the user for
the case under study. The principal operating ekpenses
are specified via the following variables:
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Operations and maintenance expenses, including all
direct operating costs that are not otherwise
segragated; operating expenses may be escalated via
the escalation array ESCO.

General and administrative expenses, including over-
head, insurance, and other indirect operating ex-
penses not otherwise segregated; G&A expenses may

be escalated via ESCG.

Taxes other than federal and state income taxes;
these taxes may be escalated. via ESCT.

Cost of goods sold.
Selling and marketing expenses.

Segregated expenses - "Category A"; this variable
allows the user to segregate any arbitrary expense
item of special interest for analytical studies.

Segregated expenses - "Category B".

Miscellaneous expenses not included in the categories
defined above. The model offers the option of having
additional miscellaneous expenses calculated as a
fixed percentage of sales revenues via the special
namelist input variable MEXF. If the user specifies
a non-zero value for this factor (e.g., MEXF = 0.02)
the "REVMOD" model calculates an additional expense
given as the product of MEXF and the sales revenue
SREV; this calculated expense is added to any
miscellaneous expenses explicitly specified by the
user via MEX and the total is reported under
"Miscellaneous Expenses".

Direct labor expenses.
Direct materials expenses.

Overhead expenses.

The specifications for non-operating or financial

expenses such as (1) interest charges on short-term borrow-

ing and long-term debt (Section 8); (2) amortization of

financial and debt expenses (Section 8); (3) financial (book)

depreciation of capital assets (Section 7); and (4) amortiza-

tion of construction interest and other related expenses

(Section 7) have been discussed above.
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The individual operating expenses defined here are-
aggregated and reported under the title, "Costs, Excl
Deprec and Interest" (PEX). The difference between Total
Revenue (TREV) and the sum of operating expenses (PEX) is
reported as "Gross Operating Income" (GOINC). The sum of
all financial expenses is added to the subtotal of all
operating expenses to yield the line item "Total Expenses"
(TOTEX). The definition of taxable income and the related
taxable expenses are given in Section 10. An additiocnal
liné item "Unit Costs" (UCOSTS), which is defined as the
ratio of total expenses (TOTEX) to pnit sales (USALES), is
. also computed for each year in the projection span. -

9.4 ESCALATION TABLES

The model offers the user the option of entering only
partial source input data for selected items with the re-
maining data.entries being calculated utilizing an appropriate
escalation table specified by the user. If ARRAY represents
a namelist input variable array, ESC represents an ‘escalation
array, and NTOTAL is the number of time periods in the pro-
jection span, the automatic escalation routine in "REVMOD"

proceeds according to the following prescription:
if ARRAY (N) = 0.0,
then ARRAY (N) = ARRAY (N-1) x ESC (N),
for N =2, 3, ..., NTOTAL.

Notice that the escalation factor for any given time period
ESC (N) is not necessarily a fixed value; rather, each time
period may be given a different factor. Any data entries in
the'array that are not assigned a value by the user will be
"filled" by the escalation routine, so that the array will
always be complete for the entire projection span. Zero
values may be defined, however, for any given time period M
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by assigning ESC (M) = 0.0 for the M time period.' The

default value for all of the escalation arrays used in the

model is 1.0, so that unless otherwise specified, any array
that has a series of zeroes for certain time periods, corre-
sponding to the data elements that were not explicitly assigned
non-zero values, will be "filled-in" by assigning the value
corresponding to the last non-zero value to each data element
in the series. The result of such a case is a level or con-
stant véiue for these time periods. A few siméle examples

will illustrate how the excalation tables may be used.

If the line item éorresponding to the variable ARRAY
is to escalate at a fixed rate of five percent over a ten-
year span and the user specifies an initial value of $1,000
in the first year of operations (i.e., year "1" or the
second time period), specify in the namelist S$INPUT

ARRAY (2) = 1.0, ESC (3) = 9 % 1.05;

this is equivalent to giving the following complete specifi-
cation '

ARRAY (1) = 0.0, 1.0, 1.05, 1.103, 1.158, 1,216,
. 1.276, 1.340, 1.407, 1.477, 1.881.

As a second example, let the initial value be $10,000 and
apply an escalation factor of seven percent for years two
through four, five percent for years five through nine, and
let years 10 through 15 be level, specify

'ARRAY (2) = 10.0, ESC (3) = 3
| ESC (6) = 5

which is equivalent to the specification

ARRAY (2) = 10.0, ESC (3)

1.07, 1.07, 1.07,

1.05, 1.05, 1.05, 1.05,
1.05, 1.0,

1.0, 1.0, 1.0, 1.0, 1.0

As a third example, let the user specify.explicitly values

for the first five years of operations and then use a de-

tailed escalation table for the next five: for example,
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ARRAY (2) 10.0, 11.67, 12.29, 14.23, 1607,
ESC (7) = 1.048, 1.061, 1.063, 1.071, 1.088.

The model provides the following escalation arrays as

namelist input variables:

ESC =

ESCR

ESCO

ESCG

ESCT =

General escalation factor applied to the variables for
unit sales (USALES) and unit cost of energy (UCOSTE).

Revenue escalation factor applied to the variables
for sales revenues (SREV) and unit price (UPRICE) ¥

Operating expense escalation factor applied to OMEX.

G and A escalation factor applied to general and
administrative expenses (GAEX).

Other taxes escalation factor applied to TOFIT.

An additional variable is available for generating miscellaneous

expenses as a percentage of revenues:

MEXF =

9.5

Miscellaneous expense factor expressed as a decimal
fraction (Default: MEXF = 0.0). Additional operating
expenses for every: year.in the projection span are
calculated as the product of MEXF and sales revenues
SREV for each year. These calculated expenses are
added to miscellaneous expenses entered explicitly
via the MEX variable; for example, MEXF = 0.05 will
calculate additional operating expenses equal to

five percent of sales revenues for every vyear.

The model offers the user a variety of convenient

options for generating sales revenue projections via the two

namelist input variables:

USALES (N) = Unit sales (real) in any arbitrary units for the

UPRICE (N)

Nth time period (Default: USALES(N) = 0.0).

Unit price (real) in dollars.for the Nth time
period (Default: UPRICE(N) = 0.0).

The mathematical relationship between these two quantities

and the primary sales revenue variable SREV is expressed as
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SREV (N) = USALES(N) x UPRICE (N),

where both SREV and UPRICE must be given in identical dollar
units, such as thousands or millions.

The "Decision Table for Unit Sales and Unit Price
Options" illustrates the logical relationship between the
three variables SREV, USALES and UPRICE and how the user can
control the operation of the "REVMOD" model by means of his
selection of input specifications. In other words, which
quantity (or quantities) will be c¢alculated by the model de-
pends on the combination of input values assigned to the
variables SREV, USALES and UPRICE. The default value for
each of these variables is zero. For example, if USALES (N)
and UPRICE(N) are specified for N = 2 to N = NPROJ+1, then
SREV(N) is calculated as the product of these two quantities;
on the other hand, if SREV and UPRICE are specified, USALES
is calculated.

As an additional convenience, the use of escalation
tables are available as input variables to simplify further
data entry for each of these three variables. The revenue
escalation array ESCR can be used to escalate either SREV
and/or UPRICE, while the general escalation array ESC can be
used to escalate USALES. The default value for each array
element in both escalation tables ESCR and ESC is 1.0.

Whenever the revenue submodel REVMOD is utilized to
geherate SREV and/or USALES, the same set of rules are ap-
plicable. Such calculated values simply replace whatever
values may have been assigned to these variables via name-
list input. In other words, values calculated by REVMOD
take precedence. However, by manipulating the variable UPRICE,
the user can control the final revenue projection. This fea--
ture is convenient when an elaborate revenue submodel must
be exercised in order to generate unit sales projeqtions;
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TABLE 9.1

DECISION TABLE FOR UNIT SALES AND UNIT PRICE OPTIONS
(Default Values: SREV(N) = USALES(N) = UPRICE(N) = 0.0)

[

SREV USALES UPRICE Calculated variable(so

INPUT 0.0 0.0  USALES(N) = 1.0
' UPRICE (N) = SREV (N)
INPUT - INPUT 0.0 UPRICE (N) = SREV (N)/USALES (N)
INPUT 0.0 INPUT = .USALES(N) = SREV (N)/UPRICE (N)
INPUT INPUT INPUT SREV (N) = USALES (N) *UPRICE (N)
0.0 INPUT INPUT SREV (N) = USALES (N) *UPRICE (N)
0.0 0.0 .  INPUT SREV (N) = UPRICE (N)
' USALES (N) = 1.0
0.0 INPUT 0.0 SREV (N) = USALES (N)
r - UPRICE(N) = 1.0
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The final dollar sales revenues can then be re-calculated
according to alternate inflation/price scenarios represented
by alternate values assigned to the variable array UPRICE.

In the case where only USALES is generated by the revenue
submodel, SREV is calculated as the product of USALES and
UPRICE, if UPRICE has been specified, or set equal to USALES,
if UPRICE has not been given. On the other hand, in the
case where only SREV is generated by the revenue submodel,
then USALES and/or UPRICE are calculated depending on which
variable has been specified according to the rules summarized
in the Decision Table.
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SECTION 10

INCOME TAX SPECIFICATIONS

The combined federal and state income tax-rate to be
applied in the calculation of income taxes is specified by
the user via the namelist input variable

" TAXR = Income tax rate (real) expressed as a
-deqimal number (Default: TAXR = 0.50).
‘This rate is assumed to be uniform over the reporting period.
The second primary model control option to be specified by
the user is

INDEP = Logical variable that controls the "carry-

forward" of both tax losses and investment

tax credits (Default: INDEP = T).
Set INDEP = T, when the financial projections aré to .be
generated and reported as for an independent corporation.
In such a case, tax.losses will be carried forward to off-
set future géins and investment tax credits will be carried
forward to offset future tax liabilities. For an indepen-
dent concern, the current income taxes calculated for any
given year will always be non-negative.

On the other hand, set INDEP = F if projections are
desired for an organization or project in which the results
are not to be reported separately but to be included in the
consolidated results of another enterprise.' This latter
condition (INDEP = F) can be spec{fied when the organization
(project) is a subsidiary of a parent corporation. In such
a case all tax losses and credits will be reflected directly
in the reported results of the model as they are incurred.
Current income taxes may be negative, reflecting possibly
a loss for the period or an excess of tax credits over the
calculated tax liability. The parent cdrporation‘is assumed
to be able to absorb such tax credits without restriction.
There are never any non-zero tax loss carry-forward amounts

in such a case.
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10.1 CURRENT INCOME TAXES

If the user has specified INDEP = F, then tax losses,
which result whenever the calculated taxable income is
negative, are reflected directly in the current income taxes
reported as a negative tax.or "credit" in the year in which
the loss occurs. The current income tax in this case for
any given year is the product of the specified combined
state and federal income tax rate (TAXR) and the taxable
income in that year, which is definéﬁ in the model as

FITINC(N) = INCBT(N) - TAXDIF (N)

where

TAXDIF (N) = FITDEP(N) - FDEP(N) + FDCIX(N) - FDCIA(N),

INCBT(N) .. = Income before taxes or pre-tax book profit in
year N.

TAXDIF (N) = Difference in expenses charged against'“taxable
income" and "financial (book) pre-tax income"

_in year N. ‘

FITDEP (N) = Tax dépreciation in year N.

FDEP (N) . = Financial depreciation in year N.

FDCIX(N) = Sum of financial and debt expenses and construc-
tion interest and associated charges during the
construction period incurred in year N.

= Sum of the amortization of financial and debt

FDCIA (N)
“ expensee and construction interest and asso-

ciated expenses charged in year N.

If the taxable income is negative in any given year, current

income taxes will accordingly be reported as negative, i.e.,

as a credit.

10.2 TAX LOSS CARRY-FORWARD OPTION

.The user may specify that tax losses be carried for-
ward by setting INDEP = T as described above. The time limit
on carrying forward tax losses is specified by '
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NYTLC = Maximum number of years (integer) that a tax loss
may be carried forward (Default: NYTLC = 5).

The model assumes that a tax loss in any given year can be
carried forward from that year up to a maximum of NYTLC
years>tb offset subsequent gains. If losses occur in more
than one yéar, the tax losses carried forward are applied
to offset gains on the basis of first-in, first-out (FIFO)
accounting. In other words, the 61dest losses are used

o L~ - e -

first. - )

10.3 INVESTMENT TAX CREDIT CARRY-FORWARD OPTION

At the option-of the user, investment tax credits can
be reflected directly as a credit against the income tax liabi-
lity in the year in which the tax credit is allowed, or the
credits can be carried forward to offset gains. The former
option is specified by assigning the value "F" or "FALSE"
to the logical model control option "INDEP"; this option rep-
resents the case when income from the project is to be re- '
ported on a consolidated basis with the parent organization's:
income. If the project is to be represented as an indepen-
dent enterprise, the variable "INDEP" is assigned the value _
"T" or "TRUE". This latter method provides that tax credits
be carried forward, if they cannot be fully applied against
current income taxes in the year in which they are first
allowed. The tax loss carry-forward option and the tax credit
carry-forward option must always be used together, with or
without normalization of the investment tax credit for book

purposes.

In any given year there is a limit on how much of the
sum of all investment tax credits available can be applied
against current income taxes. The credit may not exceed the
tax liability. If the tax liability exceeds $25,000, the tax
credit may not exceed $25,000 plus 50 percent of the tax
liability in excess of that amount. Any part of the invest-

ment tax-credit which is not applied as a credit against
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the tax because of such limitations (or due to the lack of
a positive taxable income) may be carried back three years
and carried forward over seven years (according to IRS regu-
lations applicable in 1975). In order to accomodate furture
Congressional changes in the limits -on investment tax credits,
not only is the rate at which each individual credit is '
calculated, CAPTCR(M), defined as a user specified input
variable, but also the time limit on carrying-forward such
.credits. The limit on carry-forward tax credits is specified
via the namelist variable '
NYTCC = Maximum number of years (integer) over which an in-
vaestment tax credit can be carried forward (Default:
NYTCC = 7).
There is a span of NYTCC years over which any tax credit can
be carried forward beyond the year in which it becomes ‘
available. Note that credits associated with construction
of a facility do not become available until the year speci—
fied via the variable CAPTY, which will usually be the first
year in which the facility is operational, Tax credits are
applied to offset the tax liability on a "first in - first
out (FIFO)" accounting basis. In other words, the‘oldest
credits are used first.

The input procedure for specifying the normalization
of inyestment tax credits has been presented above in Section
7.1,

-~
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SECTION 11

ASSET AND LIABILITY SPECIFICATIONS

Careful attention must be paid to any source data
specification which may directly impact balance sheet line
items. This is due to the fact that the Balance Sheet model
"BALS" is at the center of the operation of the financial
projection model. All financial flows calculated in either
the Profit and Loss model ("PAL") or the Cash Flow model
("CASHF") culminate in a credit and/or debit to a balance
sheet line item. There are four ways in which a balance
sheet item may be adjusted:

1. By explicit specification of a limited number of

selected source or application of funds namelist
input data variables, such as those representing

"additions" to some balance sheet item rather
than the item itself (e.g., ADEQ or ADWC);

2. by explicit specification of individual asset
and/or liability variables;

3. by standard operation of the P/L, Cash Flow and
Balance Sheet models;

4. by incorporating into the Balance Sheet model
special purpose computer routines that utilize
some additional.relationships between individual
balance sheet items; that is, a more complex
and elaborate "model" of the balance sheet than
is represented by the general "BALS" model.

For most projection studies, the use of the first method, in
which only a very few items must be specified, will suffice
along with computations of the general Balance Sheet submodel
"BALS". Un the other hand, the model ofters a full range of
variables that allows the user to represent more complex
financial relationships either by specifying a large number
of asset and liability items or by supplementing the general
model with one or more subschedule models. In this document

only the first approach will be fully described.
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11.1  CAPITAL STRUCTURE SPECIFICATION ’

The primary namelist input vgriables used to define

the capital structure and the basic financial policy of the

enterprise under study are few in number, including the

following source and application of funds variables (i.e.,

each represents an "addition" to some balance sheet account):

EQPER

ADEQ (N)

ADWC (N)

ADINVM(N)

DIVP (N)

MSOF (N)

MAOF (N)

Percentage of initial capital to be represented

by equity, expressed as a decimal fraction; e.g.,

specifying EQPER = 0.40, will make the model
calculate the initial equity ADEQ(l) such that
it will be 40 percent of total initial capital

. requirement with long-tgrm-debt being 60 per-

cent.

Net additions to equity capital in the Nth time
period. All injections of equity capital will
increase the paid-in capital account (CAPPD).

Additions in the Nth time period to working
capital required to maintain normal operations;
such additions will increase the cash accé¢ount
(CASH) .

Additions in the Nth time period to the invest-
ment funds account (INVM) that are available for
re-investment at a net annual rate of return
specified by REINVR. Negative values for ADINVM
represent the withdrawal of funds from the ac=
count.

Cash dividends paid or distributed outside of the
enterprise in the Nth time period; such distri-
butions decrease the retained earnings account
(RETE) . A |

Miscellaneous sources of funds in the Nth time
period.

Miscellaneous applications of funds in the Nth
time period.

The model options that are available for control of the

net cash generated are described in Section 12. Specification

of these model options and, if desired, the variables ADWC and

DIVP, represent the financial policy of the enterprise regarding
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dividends and re-investment of excess cash generated. In
short, the user may select one of a range of options so that
automatically excess cash will be fully or partially re-
invested, dividends will be paid out in an amount given as

a specific percentage of net profits, and/qr additional cash
distributions will be made constituting a "return of capital".

The initial capital structure of the enterprise is
determined on one hand by the amount of capital outlays ;pd
long-term debt incurred in yéar 0 -(for the appropriate input
specifications seé Sections 7 and 8), and on the other hand
by the specification of equity ADEQ(l), initial working
capital ADWC(l), and short-term borrowing STD(l). An exami-
nation of the principal items in the source and application
of funds for the initial period will determine initiél '
capital requirements. Sources of funds will include the

following:
1. Initial equity ADEQ(1).

2. Long-term debt LTD(l), which is the sum of all
long~term borrowings incurred in the initial
period.

3. Short-term debt STD(1l).

Since the initial year is .a non-operating period, there are
neither revenues nor expenses for book purposés and the net
profit (loss)iis the negative of the deferred income tax.
The application of funds in thé initial period includes:

1. Capital outlyas (CAPO(l)), which equals the sum
of all additions to plant and equipment in year 0..

2. Financial and. debt expenses incurred in year 0
including construction interest and related ex-
penses (FDCIX). This item is the negative of:
the taxable income, since all such charges are
expensed for tax purposes as incurred.

3. Net additions to working capital ADWC(l), as
specified.
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The initial period capital requirement can be expressed as

XINVO

LTD (1) + ADEQ(1l)
CAPO(l) + FDCIX(l) + ADWC(l) - STD(L)

‘ The user has the option of (1) specifying the initial
equity via ADEQ(l) and the long-term debt via the specifica-
tions described in Section 8, or (2) specifying EQPER and the
long-term debt input data for the first bbrrowing, namely,
LTDYR1 (1), LTDNYR(1l), LTDPER(1), LTDRM(l), and LTDYI1l (1),
while leaving LTDA(l) = 0.0 and LTDY(l) = 0. In the latter
case, the "REVMOD" model will calculate the following two

input data items:

ADEQ(1l) = EQPERXXINVO

LTDA (1)

(1.0 - EQPER)XXINVO.

Note that since only the dollar amount (LTDA(1)) of the first
long-term debt is calculated, the user must specify the re-
maining details such as the year in which retirement of the
debt begins, the interest rate, etc. This automatic feature
is convenient when performing studies assuming various debt
to equity ratios, since only the single input variable EQPER
need be adjusted, |

11.2 ASSET AND LIABILITY VARIABLES

The model offers the user the option of explicitly
specifying any of the balance sheet line items defined below.
This may be necessary to model an enterprise that is already
in operation at the start of the projection span. The name=
:list input variables include the following balance sheet

arrays:

CASH = Cash.

MKTSEC = Market;ble securities and cher cash equivalents.
RECEIV = Accounts receivable (net).
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GOODS = Inventories at cost.

PREPEX = Prepaid expenses and other current assets not
otherwise segregated.

CAPEO = Capital equipment, plant, and propérty at original
cost.

CAPED = Capital equipment — accumulation depreciation.

INVM = Investments, including re-investment funds and sub-

sidiaries.

OTHERA = Other assets not otherwise segregated, including
goodwill, patents, mineral rights, leases, etc.

DEFFDX = Deferred (unamortized) financial and debt expenses.

CAPCI = Deferred (unamortized) construction period interest
and other related expenses. -

DEFC = Other deferred charges.
PAYABS = Aécounts payable.

ACCEX = Accrued exﬁenses.

ACCTAX = Accrued taxes.

NOTESP‘= Notes payable.

DEFTAX = Deferred income tax credits.
DEFCR = Other deferred credits.
STOCK = Capital stock at par value.
‘STKSUR = Paid-in capital surplus.
RETE = Retained earnings.

The current version of the general Balance Sheet model
"BALS" does not conEain the mechanics for automatic adjust-
ment of MKTSEC, RECEIV, GOODS, PREPEX, DEFC, PAYABS, ACCEX,
ACCTAX, NOTESP, DEFCR, and STKSUR. The user may change these
variables only by assigning appropriate values to each of the
individual array elements. As discussed above, special
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routines can be incorporated into the model to represent

the relationship between these variables expected over the
projection period for a given enterprise. For example, if
accounts receivable, inventories, and. other items are ex-
pected to be a certain percentage of sales revenues, this

fact can easily be reflected in the model.
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SECTION 12

MODEL OPTIONS REGARDING CONTROL OF THE NET CASH GENERATED

Since a complete financial model is provided, including
a balance sheet submodel in which financial line items af-
fecting the source and application of funds must credit and/or
debit the appropriate balance sheet account, where the net
cash generated is to be applied, must be specified. The
model offers the user a flexible set of options, so that the
net cash generated can be applied in a variety of ways, which
may even differ from year to year. The key to the determina-
tion of how the net cash generated is to be applied,‘that is,
which balance sheet accounts will be affected, is provided by
the interplay between two model control options. -
REINVF = Logical control option that allows the user to

specify that all of the "available" or ekcess net

cash generated should be automatically re-invested
in the investment account (Default: REINVF = F).

PAYDIV . Logical control option that allows the user to
specify that the excess or "available" net cash
generated should be paid out in the form of cash

dividends (Default: PAYDIV = F).

There are two additional model parameters that are closely re-
lated to the above options, namely:

REINVR = Annual net rate of return on re-invested cash in
the "investment account" INVM: e.g., REINVR = 0.06
({Default: REINVR = 0.0).
" DIVPER = Percent of earnings (net profits after taxes)

to be paid out as cash dividends; e.g., DIVPER =
0.50 (Default: DIVPER = 0.0). .

The interplay between the two control options and the
" consequences of any set of user specifications is summarized

in the decision table illustrated, where
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INVM (N) = Investment account at the close of the Nth time
period; re-invested cash goes into this account.

ADINVM(N) = Net addition to the investment account INVM dur-
ing the Nth time period; ADINVM can also be nega-
tive to represent a withdrawal of funds.

CASH (N) = Cash account at the close of time period N.
ADWC (N) = Net additions to working capital during period
N; unless otherwise specified, net additions to
~ working capital will go into the cash account.
DI1VP (N) = Cash dividends paid out during time period N.

The decision table illustrates how the logical flow in the
Cash Flow model "CASHF" is controlled not only by the options
REINVF and PAYDIV, but also by the values assigned to ADWC,
ADINVM, or DIVP via their input data specifications. The
model first computes the nét cash generated and then deter-
mines if there is any "excess" cash that will then be "avail-
able" for dispersal according to the two user specified con-
trol options. If non-zero Valﬁes'have been specified for
ADWC, ADINVM, or DIVP, as the case may be, these amounts must
first be subtracted from the net cash generated. Only when
there is excess cash are funds diverted into the cash, divi-
dend, or investment account.

In Case 1 (REINVF = F, PAYDIV = F) all cash generated
less specified increases in investments and dividends goes
into working capital. This represents the default situation,
which will obtain with no special action required on the part
of the user. The additional working capital is computed by
the Cash Flow model and goes into the cash account in the
Balance Sheet model, unless otherwise specified. Note that
the net cash generated can be either positive or negative;
likewise the change in working capital ADWC can also be posi-
tive or negative. In the latter case, cash will be withdrawn
from the cash account in order to pay out the dividends or to
augment the investment account.
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Case

REINVF

False
False
True

True

PAYDIV

False

True

False

True

TABLE 12.1

All Cash Generated
Less Specified ...

ADINVM and DIVP
ADWC
DIVP and ADWC

ADWC

CASH FLOW MODEL DECISION TABLE

_Goes Into

'CASH

DIVP
INVM

DIVP
{and INVM)

The Cash Flow Model
Calculates

ADWC
DIVP
ADINVM

DIVP
(ADINVM)
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In Case 2 (REINVF = F, PAYDIV = T) all cash generated
less specified increases in working capital goes into paying
out cash dividends. If there is no excess cash genérated, no
dividends will be paid out. However, when the cash generated
is negative, either the cash or investment account must be
reduced. The Cash Flow model chooses to withdraw funds from
the investment account, when the net cash generated is nega-
tive under this set of options. MNote that since there is no
restriction on the amount of dividends, cash dividends in ex-
cess of the net profits — or even in excess of retained
earnings — could be paid out in this case. Such a circum-
stance corresponds to a return of capital as well as earnings.
Use this set of options, if it is desired to minimize the
amount of cash left as assets of the business or, in othef
words, to maximize the return of both profits and other funds

invested.

In Case 3 (REINVF = T, PAYDIV = F) all cash generated
less specified increases in working capital and cash dividends
goes into the investment account. ADINVM is computed. If the
'cash generated is negative, the investment account is auto-
matically reduced. Use this set of options if it is desired
tu re-invest all excess cash generated within the business.
'By also specifying a non-zero value for REINVR, 'these invest-
ment funds will generate investment income in subsequent time
periods. In this manner, the overall return from both
operating profits and investment income will be maximized.

If no dividends are specified, all funds generated will in-
crease the net worth of the business. |

In Case 4 (REINVF = T, PAYDIV = T) a number of dif-
ferent financial strategies can be projected. All net cash
generated less specified increases in working capital and
calculated dividends goes into the investment account. If
the cash generated is negative, funds are withdrawn from the

investment account. Consider two alternate strategies.
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DIVPER = 1.00. This specification will cause
earnings (book profits) of 100 percent to be
paid out as dividends. All remaining excess
cash will be available for re-investment at the
rate prescribed by REINVR.

DIVPER = D, where 0 < D < 1.00. This is similar
to the above case except only a portion of earnings
are paid.out. If the excess cash generated is less
than the amount given by NET (N)*DIVPER, only the
excess cash is distributed. This circumstance may

‘occur whenever substantial capital outlays or debt

In o

retirement payments are made. Nd&te that if divis
dends in excess of the amount allowable under the
last strategy are demanded, the user can apply
Case 2. .

rder to describe more fully the manner in which the

above control options are applied, it is necessary to define

the relationship between the financial line items involved,

namely:

where

TDOF
TDOF
TAOF
TAOF

TSOF

TSOF

TAOF

TAOF
TDOF
NET

FDEP

FITD

TSOF,

TAOF + ADWC,

TAOF1 + ADINVM + DIVP,
1 = CAPO + LTDRET + STDRET + FDCIX + MAOF

= NET + FDEP + FITDEF + LTD + STD + ADEQ + MSOF
+ FDCIA,

o= Total sources of funds.

1 = Total application of funds less increases in
investments and cash dividends. :

= Total application of funds.
= Total disposition of funds.
= Net profits after taxes.

= Financial depreciation.

EF = Deferred income tax.
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LTD = Long-~term debt borrowing.
STD = Short-term debt bLuriuwing.
ADEQ = Additions to equity.

MSOF = Miscellaneous sources of funds.

MAOF = Miscellaneous application of funds.
FDCIA = Amortizat%on of deferred credits.
o FDCIX = Deferred credits expensed for ﬁax purposes,
LTDRET = Long-term debt retirement paymeqts.
STDRET = Short-term debt retirement payments.
CAPO = Capital outlays.

The above set of equations simply represent generally accepted
accounting principles. The Cash Flow model uses the following
definition of the net cash generated:

CASHG = TSOF - TAOFl - ADWC
= TSOF - TAOF - ADWC + ADINVM + DIVP,

where ADWC is the specified increase in working capital. A
critical assumption that is implicit in the above definition
is that if ADWC is specified by the user as part of the in-
put data, then such an increase in working capital is con=-
sidered as equivalent to a required investment in operations

and as such it reduces the net cash availabhle for other pur-
poses. In other words, if a specific amount of additional
working capital is needed to sustain normal operations, it
really is no different than an investment of the same amount
that is made in some fixed piece of capital equipment. Neither
is available for paying out dividends or for retirement pay-
ments on a long-term loan. Consequently, such an amount re-
duces the net cash generated from operations and is therefore
not "available" or "excess"; it cannot be diverted to another
application of funds.
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SECTION 13

CAPITAL INVESTMENT PLANNING TECHNIQUES

Capiﬁal investment involves making commitments for.:
expenditures now and at various times in the future in the
expectation of receiving benefits during future time periods.
Capital investment planning'requires the application of tech-
niques that can provide a capablllty for evaluating the finan-
cial consequences of proposed capltal expendltures. By
generating a complete set of financial accounting statement
projections the model offers the planner a powerful tool for
analyzing the full economic impact of a capital investment.
In addition to these reports, however, the model provides
several of the more common techniques for evaluating the

economic advantages of proposed capital investments.

13.1 ROI MEASURES

The first major technique provided for analyzing the
relationship between income and investment is a set of return
on investment (ROI) measures: '

1. Rate of return on paid-in capital..

2. Rate of return on total equity or net worth.

i

3. Rate of return on total capltal (long-term debt
and equity).
Average values over the total planning horizon for each of
these ROI measures are generated, as well as values for each
time period feported in the projections.' One major’ dis-
advantage of these methods for computing ROI is that they
fail to take into account the different times at which cash

flows occur.
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13.2 NET PRESENT-VALUE METHOD

Since the valuc of costs and benefits paid or received

at different times cannot be compared directly, different

methods are used to bring these cash flows to a single point

in. time.

This process is called discounting the flows to

their present value. Two basic techniques for discounting

cash flows are provided by the model, namely the net present- -

value method and the discounted cash flow method.

The Net Present-Value method consists in the calcula-

tion of the present value of the net cash benefits received

at a specified rate-of-return given as input. Specifically,

the net present value (NPV) of an investment is given as

n (b. - c.)

NPV(r,n) = . }E: i B S

where
n
r
h.
J
C.
J
The above
the total

=% @+’

Life of the investment project (years).

Discount rate per annum,

Nanafits recejived at the eud of ywar j.

Costs paid out at the end of year j.

equation can be expressed as the difference between
discounted income (returns or savings) and the total

of the discounted expenses (capital expenditures or investment -

costs)

NPV(r,n) = PVB(r,n) - PVC(r,n)

where the

array a is

present value of any arbitrary cash flow given by the

a.

PVA‘(r,n) = S .

5=0 (1 +rr)J
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The value at the end 6f n periods of a benefit b;

received now is
b (1 + " .

The value, Fn’ at the end of n periods of a series‘of bene-~
fits bj'réceived‘at'the end of each of the n periods is
P, =b (1 + o)L b (1 + S A

n

)

. - N 3 . l
+ bn—l(l + r)” + bn .
This manner of expression shows that the same fixed rate of
return (r) is assumed for all funds received during the n time
periods. The present value of Fn to be received n periods

from now is therefore,

2

1 n

n + oee. bn(1+r)f ,

P=F (l+r) = = b (l+r) ~ + b (l+r)
n 1 2

which is simply PVB(r,n) with bo = 0. If r is the effective

annual rate and i is the nominal rate which is to be com-

pounded m times per year (m > 1), then

(L +1r) = (L +i/m™, or

r=(1+i/m™ -1 .

Often the present value of the future income stream
generated by a capital investment. is compared with the initial
cost of the investment. Another use of this technique is to
calculate the present value of a sequence of specific dollar
savings that can be expected to accrue, if a certain action
is taken. The net present value in such a caée-represents '
the "capitalized" value of the future savings flow, which may
be useful in comparing with the cost of alternate capital ex-

penditures that would produce the savings.
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13.3 INTERNAL RATE OF RETURN

A majof question that arises when applying the Net
Present-Value method is the choice of a discount rate; a
preferred answer is the appropriate cost of capital to the.
firm. In any case, the discount rate depends on conditions,
such as interest rates, which are externally determined.
Consequently, the evaluation of alternate investment projects
is seriously affected by the choice of this one parameter.
One of the alternatives to the-present value method is the ~
discounted cash flow (DCF) or internal rate of return (IRR)
method. ' '

In the IRR method both cash inflows and cash outflows
are compared at common points in time from the time of incep-
tioh of the capital project until its completion,‘ The IRR
technigque consists in finding the rate of return.that dis-
counts the cash inflows so that they exactly equal the dis-
counted costs of the project,

The IRR can be found by iteration and is an especially.
suitable task for a computer. The internal rate of return r*
is the solution of the equation

PVA;r*,n) 0, or

PVB(r*,n) = PVC(r*,n)

where
aj = bj - cj = net cash benefit at énd of year j.

b. = cash benefits (cash received) generated at the
end of year j.

c. = investment costs paid out at the end of year j.
n = life of the investment project (years).
r* = internal rate of return.

In particular, co and bo'denote the cost and benefits at the
end of the 0th period, or at the very beginning of the first
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period. Usually, bo = 0 so that the a° represents the total
initial investment in the project, ‘that is

~

a = =C .
0 o .

In order that the above equation have a real solution for r¥*,
.1t is necessary that

(L) PVA(r=0,n) > 0; and
. (2) PVA(rm,n? < 0, for someerm,'

such that 0 < r* < rﬁ. The first cdndition implies that the
cunmulative sum of the cash benefits bj must exceed the cumu-
lative sum of investment costs cj. There are projects which
‘more than one solution r* for the IRR. The value for r* is

- . called the "internal rate" or "yield" because it depends

solely on costs and benefits associated with the project and
not on any interest or other rate determined by conditions
outside of the capital investment itself.

The discounted-cash~flow technique is preferred because

of three primary considerations:

1. It makes the appropriate allowance for dif-
ferences in the time at which investments are
made and cash is generated.

2. It gives the true rate of return offered by a:
new project. The calculation of ROI in the DCF
technique is based on the investment actually
outstanding. The other measures merely given an
approximation of the return, since they base their
calculations either on the original investment or
some averadge investment during the life of the
project. -

3. It gives figures which are meaningful in rela-
tion to those used throughout the financial
world in quoting interest rates on borrowed
funds, yields on bonds, etc. It thus permits
direct comparisons of the projected return on
investment with the cost of borrowed money or
equity capital. The DCF technique is sometimes
referred to as the "yield" method. .
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The discounted cash flow pfocedure can be seen to give
the rate of return on the balance of the investment actually
outstanding from time to time over the life of the project,
as illustrated ih Table 13.1. In this example the original
investment is $30,000; the net cash flow shown in column 3
is $10,000 per year over the five-year lifetime of the project.
Some part of this must be set aside to recover the original
capital outlay over the five-year period, as shown in column 5.
The remainder given in column 6 represents true earnings. The
balance (undepreciated amoﬁnt) of the original capital in-
vestment that has not yet been recovered at the beginning of
each year is shown in column 7. The ROI or ratio of earnings
to this outstanding investment is 19.857 percent throughout
the life of the project. The present value of the net cash
flow discounted at thié‘rate 18 given in column 4. Note that
the present value of the net cash flow over the five-year
period equals the capital investment made in year 0. In this
particular case the conventional procedure for computing a
return on the original investment would have given a figure
of 13.33 percent. A calculation based on the average invest-
ment over the life of the project would have given 26.67 per-
cent assuming straight-line depreciation and zero salvage ’
value in both cases. - N

13.4 DISCOUNTED CASH’FLOW CALCULATION

The Discounted Cash Flow Routine ("DCF") calculates

the following quantities:

NTOTAL

(1) PVA = Z PV (N)

N=l ) 7/

(2) PV(N) = A(N)x*PVF (N)

(3) PVF(N) = l/(l+PVRATE)N-l ,
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o ® p ®
TABLE 13.1
Present Replacement Available .
Capital Cash Value of for Investment Return on
Year Outlay Flow (@19.857%) Investment Earnings Outstanding Investment
0 $30,000
1 0 $10,000 .S 8,343 $ 4,043 $ 5,957 $30,000 19.857%
12 0 10,000 6,961 4,845 5,154 .25,957 19.857%
3 0 10,000 5,808 5,808 4,192 21,111 19.857%
4 0 10,000 4,845 6,961 3,039 15,303 -19.857%
5 0 10,000 4,043 8,343 1,657 5,343 19.857%
$30,000 s$50,000 $30,000 $30,000 $20,000 0
Original Investment ='$30,000
Life of Investment = 5 years
- Annual Net Income after Taxes = $ 4,000
‘Annual Depreciation (straight-line) = $ 6,000
Annual Net Cash Flow = $10,000
' o ‘ _ $ 4,000
Return on Original Investment = $30,000 13.33%
$ 4,000 '
A I = e 26.67
Return on Average Investment $15,000 6 %
Return by Discounted Cash Flow Method 19.857%

890€-4
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where
PVA = "discounted cach flow" or present value of
the cash flow stream given by A(N), N=1,2, ...
NTOTAL.
PV(N) = present value of the cash flow A(N) received

at the end of the Nth time period.

PVF (N)

discount factor for the Nth time period.
The input variables to the DCF routine include:

AEN),- = cash flow received at the end of the Nth
. time period (N = 1,2, ... NTOTAL).

PVRATE = discount rate per time period.

I

NTOTAL

total number of time periods to be processed
(i.e., to be included in the summation); ®
NTOTAL = NPROJ+1, where
NPROJ = number of time periods in the pro-
jection (years in the reporting-
period).

YEARS (N) = integer‘désignation for the Nth time period ®
used to label column headings when listing
present values.

The correspondence between the quantities calculated by the
"DCK" routine and the variables in the present value expres-

. ®
sion, .
pvAa = ""'"*—'1——5' r .
j=o0 (L + r)
is given by
A(N) = a, where N = j+1
3 _ ®
PVF(N) = (1 + r) J Where N = j+l
PVRATE = r
NTOTAL = n+l. .
. : - ®

Note that N=1 corresponds to year 0, N=2, year 1, etc.
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The model uses the "DCF" routine to calculate the
present value of several "cash flows":
1. 'Discounted net cash flow, DNCG, where A(N) is

the net cash generated in the Nth period; i.e.,
CASHG(N). Specifically,

NTOTAL
DNCG = Z PVA(N) ,
N=1 .
e ~ (] CASHG(2) !
= CASHG(1) + T137g5
. CASHG (NPROJ+1)
(l+R)NPROJ N
PVA (N) = CASHG (N) XPVF (N) ,
BVF(N) = 1/(1 + R)V 1,
R = PVRATE.

Note that the net cash generated as defined by the
model includes equity additions, working capital
additions, borrowing, and debt retirement, as well
as all other cash inflows and outflows; moreover
by convention for year 0, CASHG(l) = 0.

2. Discounted net income (book earnings), where A(N)
is the net income after taxes reported for the Nth
time period; i.e., NET(N).

3. Capitalized value of some accounting line item,
where A(N) is the "savings" or "expenses" segre-
gated according to user-specified instructions
for special purpose reports.

13.5 PRESENT VALUE SPECIFICATION

The discount rate to be applied in calculating the
present value of the net cash generated and other discounted
cash flows is specified via the single namelist input '
variable:

‘PVRATE = annual discount rate (real) to be applied in present

value calculations expressed as a decimal number-
(Default: PVRATE = 0.10).
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Reports 18 and 40 list the discounted cash flow, the present
value of the net cash generated each year PVCASH(N), and the
discount factor PVF (N). '

The present value for any given cash flow sequence can
be obtained very simply without a standard run of the model.
Two examples are given here.

1. To calculate the present value of a cash flow
stream‘bj (j=1,2, ... n) set REVB(j+l) = bj:

SINPUT

NPRQJ = 9, PRTIR = T, TAXR - n.n,

REVB(2) = 5., 10., 25., 40., 50., 50., 50., 25., 25.,
PVRATE = 0.12,

SEND

2. To calculate the present value of a cash inflow

b- and a cash outflow c5 at a discount rate of
8 "percent, set REVB(j+1; = b4y and REVA(j+l1) =

Q-Cj: '

SINPUT

NPROJ = 9, PRT18 = T, TAXR = 0.0,

REVB(2) = 5., 10., 25., 40., 3*50., 2%325. ,
REVA (1) = -100., -30., 0.0, -20.,

PVRATE = 0.08,
SEND \

The income tax rate TAXR is set to zero so that the "revenue
from product B" REVB will flow through and become cash gene-
rated. Report 18 will then list the results of the calcula-
tion.
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13.6 INTERNAL RATE OF RETURN CALCULATION

The Internal Rate of Return, routine ("IRR") calculates
the discounted cash flow-rate of return, DCFROI, given as in-

put variables

B (N) = Cash benefits received at the end of the Nth time

period, N = 1,2, ... NTOTAL; it is assumed that
B(l) = 0.0. : ' 7
C (N) = Investment costs paid out at the end of the Nth time

perlod N=1,2, ... NTOTAL.

4

DELIRR Minimum difference from zero for the net present

value acceptable in defining an approximate DCFROI
solution.

RMAXRI = Maximum value tested for DCFROI.

The routine first.calculates the difference between the cash
inflows B(N) and cash outflows C(N) for N = 1,2, ... NTOTAL,
where NTOTAL = NY+l. A binary search techﬁique is then applied
to derive a solution to the equation defining the internal rate

of return R¥*,

PVA (R* ,NTOTAL) = 0,
where
NTOTAL o
PVA = A(l) + z A(N)N_l | .
*
£~ (1 + R¥)
and ' , . : .

.A(N) = B(N) - C(N).

‘The minimum value for R* is taken as zero. A solution may
exist only if (1) the cumulative sum of the cash inflows.B(N)
exceeds the sum of the cash outflows C(N), that is

PVA (R*=0, NTOTAL) > 0;.

and (2) if when R* = RMAXRI, PVA(R* = RMAXRI, NTOTAL) < O.
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When these two conditions obtain, the routine finds an ap-

proximate solution, such that
| PVA (R*, NTOTAL)| < DELIRR.
The output value R* = DCFﬁbI.is'thus derived.

The "IRR" routine is used to compute the internal rate
of return when two arrays are defined corresponding to cash
benefits (inflow) and cash investments (outflow).

A second routine oalled "IRRI"™ is usecd to calculatc
the internal rate of return when only a singleé initial invest-
ment c° is made in yéar 0 and only one array A(N) 'is given de-
fining the net cash-generated for N = 2,3, ... NTOTAL. This

routine derives a solution of the equation

NTOTAL

gé; (1 + R*) )

" Note the following conditions in this particular formulation:

A(l) = =CO

B(l) = 0

c(1) = co

A(N) = B(N), for N > 1.

The capital investment CO is made at a single time, namely at
the end of the 0th time period (year 0), (which is equivalent
to the start of year 1). The net cash generated (which may be
positive or negative) begins in year 1., These conditions are
somewhat different from those assumed in the "IRR" routine,;’
which accepts equity investments C(N) at the end of any time
period — not just at 'the start of year 1.

The concepts of cash henefits and investiment costs
introduced above and used in the equations defining the in-

ternal rate of return will now be related to the quantities
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reported by the model. The Cash Flow model "CASHF" cal-
culates the projection of CASHG, the net cash generated in
the Nth time period, as the difference between cash inflows
and cash outflows, ' '

CASHG(N) = TSOF(N) - TAOF1l(N) - ADWC(N),
where |

TSOF (N)

NET (N) + FDEP(N) + FITDEF (N)
-+ FDCIA(N) + MSOF (N) -
+ LTD(N) + STD(N) + ADEQ(N),

TAOF1 (N) CAPO(N) + FDCIX(N)

+ MAOF (N) + LTDRCT (N) + STDRCT(N).

The various sources of funds (cash inflows) contributing to
TSOF and the applicatioﬁs of funds (cash outflows) contrib-
uting to TAOFl are defined in Section 12.. Specified addi-
tions to workiﬁg capital, which are equivalent to a required
investment in operations, are represented by ADWC. With the
exception of the quantity ADEQ representing additions to
equity, TSOF is seen to identify total‘"cash benefits" gene-
rated by the capital investment. On the other hand, the sum
of TAOFl and ADWC is seen to identify the total "investment
costs" required. Hence, one can deduce the following relation-
ship between "cash benefits" (B) and "investment costs" (C)
and net cash generated as calculated by the model (CASHG) and
equity investments (ADEQ); by definition,

B(N) = TSOF(N) - ADEQ(N),

C(N) TAOF1 (N) + ADWC(N):;
the difference between cash inflow and cash outflow is thus,

A(N)

B(N) - Cc(N),

CASHG(N) - ADEQ(N).
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These equations illustrate the exact relationships between
the primary quantities CASHG and ADEQ reported hy the mndel
and the three arrays A, B, and C that enter the internal

rate of return calculation. Moreover, one observes that
whenever only the difference A is required, identical results
cén be derived by simply taking CASHG as the "cash benefits"
(B) and .ADEQ as the "investment costs" (C), irregardless of
the more complex nature of both of the actual variables

N

represented by "B" and "C". o

In summary, it has been demonstrated that to compute
the internal rate of return

1. The "IRR" routine can be applied by specifying
the two arrays
B(M) = CACHG(N), and
C(N) = ADEQ(N);

2. The "IRR1" routine can be applied by specifying
the initial investment C(1l) = €0, which is

usually also equal to the first addition to
equity ADEQ(l), and.the array

A(N) = CASHG(N).

The former method must be used whenever equity additions at
times other'than at the start of the project. Furthermore,
it can be seen that adding equity, beyond the amount required
to maintain a condition such that the cumulative net'ca#h
generated be at least equal to zero, will have no effect on
the. computation of the internal rate of return, The increase
in ADEQ will be exactly balanced by the increase in CASHG.

13.7 DISCOUNTED CASH FLOW — ROI SPECIFICATIONS

The discounted cash flow — return on investment
(DCFROI) or internal rate of return is calculated according
to user specifications via the values assigned to the fol-
lowing namelist variables:
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Number (integer) of DCFROI calculations to
be performed. The user may specify several
different investment costs and/or different
time spans in a single execution of the model
in order to analyze the advantages of alter-
nate strategies (Default: DROIN = 0).

DROIN

I

Initial investment (real) in the project made
at the end of year 0 on which the Mth DCFROI

- : calculation is based. When a non-zero value

is assigned to DROIA (M), only this original
investment is considered and the "IRR1" routine
is used to compute the DCFROI taking the CASHG
array as the net cash inflow. If DROIA(M) =
0.0, then the sequence of investments is taken
from the array ADEQ and the "IRR" routine is
used to compute the DCFROI, taking CASHG as cash
inflow (Default: DROIA(M) = 0.0).

DROIA (M)

DROIY1 (M) First year (integer) to be included in the cash
flow span for the Mth DCFROI calculation (De-
fault: DROIY1(M) = 1l). This variable identifies
the first operational year in which cash flow may
occur using the convention of calling the years
0, 1, 2, ... . Note that DROIY1 (M) > 1, since no

cash can be generated from operations in year 0.

DROINY (M) Total number (integer) of years to be included in
-the cash flow span desired for thw Mth DCFROI cal-
culation. If a value is not assigned to this
variable, the model will set DROINY (M) = NPROJ,

i.e., the number of years in the reporting period.

DELIRR = Minimum difference (real) from zero for the net
present value of cash benefits less investment
costs acceptable in defining an approximate
DCFROI solution (Default: DELIRR = 1.0).

RMAXIR = Maximum value (real) tested for DCFROI expressed
as a decimal; e.g., RMAXIR = 2.0 corresponds to
200 percent (Default: RMAXIR = 4.0).

PRT18 = Logical variable to control -printing Report 18,
which lists details of the DCFROI calculation in-
cluding (1) projections of the net cash generated;
(2) present values of the net cash inflow, PVCASH(N);
(3) the discount factors, PVF(N), at the discount
rate PVRATE, and the discounted cash flow, PVA, for
all discount rates tested, as well as projections
of present values and discount factors at the
DCFROI rate derived (Default: PRT18 = F).
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ADEQ (N) = Equity investment (real) made at the end of the
Nth time period; this array must be entered when
the alternate form of the DCFROI calculation is
to -be applied. The value of the initial equity
investment is assigned to ADEQ(l).

As described above, the user has the option of Selecting
either one of two procedures for the DCFROI calculation. 1In
the first method, an initial investment is specified by as-=
signing its value to DROIA. The "IRRLl" routine then is applied
to find the rate of return that will discount the series of
net cash generated (CASHG) to a present value equal to this
initial investment. This method represents the standard DCFROI
approach. In the second method, values for all equity invest-
ments are assigned to the variable ADEQ; however, since this
latter assignment is a basic input requirement for operation
of the model, no additional specification is demanded. In
either case, because of the application of default routines,
the only values that usually must be supplied are those
specifying DROIN and DROINY. Examples of specifications for
DCFROI calculations are given below.

The first three examples illustrate the specifications
that muet be included in the complete set of input data re-
quried to exercise the model in a standard run.

1. To derive the DCFROI for an initial investment of

$10,000,000 over a 10, 15, and 20 year span
(methoéd 1): -

'DROIN = 3, DROIA(1l) = 3*10000.,
DROIYL (1) 3*]1,
DROINY (1) 10, 15, 20,

2. To derive the DCFROI for an initial investment of
$10,000,000 over a 10, 15, and 20 year span
(method 2):

DROIN = 3, ADEQ(1l) = 10000.,
DROINY (1) = 10, 15, 20,
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To derive the DCFROI for
.ments $6,000,000,
made in year 0, 2, and 7
10, 15, and 20 year span

-DROIN = 3,
ADEQ(1l) = 6000., 0.0, 0.0,
- DROINY (1) = 10, 15, 20.

R-3068

‘a sequence of invest-
$3,000,

000, and $1,000,000
respectively, over a
(method 2):

3000., ADEQ(8) 1000.,

The model also offers the facility to calculate the DCFROT

without supplying a complete set of
run. "The neit cash*generatedAcan be
SREV and the income tax rate can be
consequence, all revenues will flow

as cash inflow.

set equal to zero;

input data for a standard

‘specified as sales revenue

as a

through and be identified

\

To calculate the DCFROI given a sequence of cash

i inflows and an initial investment (see Table 13.1):
SINPUT
NPROJ = 5, TAXR = 0.0, PRT18 = T, DELIRR = 0.001,
SREV(2) = 10., 10., 10., 10., 10.,
DROIN = 1, DROIA(L) = 30., |
SEND

5. To calculate the DCFROI given a sequence both of
cash flows and cash investments:
S$INPUT
NPROJ = 9, TAXR = 0.0, PRT18 = T,
SREV (1) = 0.0, 5., 10., 25., 40., 50., 50., 50.,

25., 25.,

ADEQ(}) = 100., 30., 0.0, 20., ADEQ(1l0) = -50.,
ADWC(1) = 100., 30., 0.0, 20., ADWC(1l0) = -50.,
DROIN = 1
SEND

6. To calculate the DCFROI given a sequence of capital

investments during the construction period consist-
ing of years 0 - 4 followed by a sequence of cash

inflows during years 5 -

14 (this example is given

in Steiner (1969), p. 381, Reference 2):
$INPUT |
. NPROJ = 0.0, PRT18 = T, DELIRR =

14, TAXR =
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'ADEQ(1) = 0.0, 5., 10.5, 8., 110.,

aADwWc(l) = 0.0, 5., 10.5, 8., 1l10,,

SREV(6) = 40., 40., 40., 55., 50., 45., 15.,
5., 5., 5., ,

DROIN = 1

SEND

Samples of Report 18 genérated for cases 4, 5, and 6 defined
above are illustrated in Table 13.2.

o0
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EXA4PLES OF DISCOUNTED ca5#u FLOw INTERNAL ROI

[ XXX N N

vevee INTERNAL RATE OF RETURN caLCULATION
INITIAL INVESTHENT 30,000
CuMuLatlve INVESTHENT 30.000
CUMULRTIVE BENEFITS 50,000
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~
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PRECENT VALUE OF NET CASH GENERATED
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[
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[ XXX N]
sesss  INTERNAL RATE OF RETVURN CALCULATION Y
INTTILL INVESTRENT 100,000
CUMULITIVE INVESTMENT 100,000
CCUMULATIVE | BENEFITS 28C.000
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SECTION 14

PIPELINE TRANSPORTATION SYSTEMS — REGULATED INDUSTRY MODEL

14.1 THROUGHPUT AND TARIFF SPECIFICATIONS

The primary namelist input variables provided by the
model to specify transportation volume, revenues, and tariff
projections are:

Numeric (integer) 'code specifying the type of
pipeline (Default: PMODE = 0).

PMODE
PMODE =
PMODE =
PMODE
PMODE =
PMODE =

PMODE

Liquid Petroleum Products Pipeline
Crude 0Oil Pipeline
Natural Gas Pipeline

A U s W N

Coal Slurry Pipeline
Fresh Water Pipeline
Waste Water Pipeline
READP = Logical control option to link the model with

the Pipeline Energy Program (PEP) (Default:
‘ READP = F).

LUNITS = Logical unit (integer) number for the datafile
generated by the PEP program (Default: LUNITS8 =
8).

THRUM = Numeric (integer)icode representing the mode
(liquid or gas) and the corresponding unit of
throughput (Default: THRUM = 0).

THRUM
THRUM
THRUM
THRUM

I

0 Million barrels

Million barrel-miles.

1 .
2 Thousand MMCF-miles of natural gas
3 Thousand gallon-miles

THRUP (N) = Throughput (real) or annual transportation volume
that can be supported by mdrket demand and trans-
ported by the facility for the Nth time period in
arbitrary units of volume-distance. While the
units of throughput are arbitrary (e.y., bbls=mi,
MMCF-mi, etc.) they must be consistent with the
units selected for the tariff (THRUP(N) = USALES(N)).
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Tariff (real) or unit price ($) per arbitrary -«

UPRICE(N) =
. volume-distance unit in the Nth time period.
SREV (N) = Transportation revenues (real) in the Nth time
: period ($). N
MEXF = Product loss factor (real) expressed as a decimal

fraction. The product loss expense for any year
is calculated as the product of MEXF and the
transportation revenues for that year; e.g., if
MEXF = 0.025, then product losses would be cal-
culated as 2.5 percent of transportation revenues.

<. v : .
In general, there are two different modes of operating

the model for'pipeline transportation systems, namely

1. Stand-alone operation (READP = F) in which all
- throughput and tariff (or revenue) projections
are entered directly as input source data esti-
mated by some independent means; and

2, linking the model (READP = T) with the Pipeline
Energy Program (PEP), a fluid dynamics model repre-
senting the physical operation of liquid pipelines
(petroleum products, crude oil, coal slurry, fresh
water, and waste water).
In this latter case "linkage" between the model and PEP is ac-
complished by means of a datafile that is generated by an inde=-
pendent execution of PEP and processed by the model in a sub-
sequent run. In short, the datafile is written as an output
file from PEP and then read as an input file by the médel.
Identical routines for input and output are contained in the
subroutine "IOSUBS"; the entry point for reading the datafile
is "PEPIN", while the entry éoint for writing the datafile is
"PEPOUT". The special revenue submodel for pipeline trans-
~portation systems is "P38REV"; this submodel calls the "PEPIN"
routine and thereby acquires values from PEP for the through-
put mode (THRUPM), throughput (THRUP), transportation revenues
(SREV), energy usage (ENERGU), energy costs (ENERGC), energy
wasted (ENERGS), segregated expense data (SEXA), and a header
that identifies the PEP run that generated the datafile (IDPEP).
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Throughput and energy usage projections are the primary data
generated by PEP. All of the remaining variables such as
revenues, energy costs, etc. are optional, inasmuch as they
can usually be derived from these two key "unit" measures of
throughput and energy usage. In particular, the user can
override the transportation revenues and energy costs data
supplied by PEP simply by entering 'UPRICE and UCOSTE data
directly as namelist input source data; in such a way, the
user can analyze many alternate economic conditions- based:
on a single set of throughput and energy usage projections.

The mathematical relationship between the last three"
variables is

SREV (N) = THRUP (N) xUPRICE (N),
where
THRUP (N) = USALES(N).

The manner in which the user can control the opefation
of the model by means of his selection of input specifications
for these three variables is discussed in Section 9.5 "Unit
Sales and Unit Price Options", and illustrated iﬁ Table 9.1
"Decision Table for Unit Sales and Unit Price Options".

The tariff is the transportation revenue generated per
unit volume transported a unit distance by the pipeline facil-
ity. The monetary unit used to express the tariff (dollars,
thousands, millions, eté.) must be consistent with the units
used to expfess all of the other accounting line items in
the model. The tariff may be either calculated by the model
itself or supplied explicitly by the user for each year of the
reporting period (via UPRICE). In the latter case the general
escalation table, ESC can be utilized to assist in generating
a tariff projection.-
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The user has the option of allowing the model to
determine the tarlff The namelist 1nput variables that
control this optian are:

RBASEF

Logical control option that allows the user to
have the tariff calculated by the model as that
required for the rate of return on rate base not
to exceed a user-specified value in a given year -
(Default: RBASEF = F).

RBMAX (N) Maximum allowed rate gf réturn on .xate base for

the Nth time period expressed in percent (De-

fault: RBMAX(N) = 9.99 x 1031),
The default condition describes a case in which there are no
limits placed on the rate of return on rate base; in such a
case the tariff (or revenues) must be supplied by the user.
On the other hand, when values are assigned such as RBASEF =
T and RBMAX(2) = 20 * 10.0, a tariff (or operating revenues)
must still be supplied by the user; however, the model will
not allow the rate of return to exceed the maximum allowable
of 10 percent in this case. The manner in which the model
reduces the tariff for each year of operations is as follows:

1. Operating income is calculated based on the
revenues and/or tariff originally spec1f1ed

2. The rate of return on rate base is compared to
the maximum allowable.

3. If the rate of return exceeds the maximum, reve-
nues are reduced by an amount equal to the dif-
ference between the calculated and the maximum
allowed operating income. -

4. The above procedural'steps are repéated until the
rate of return on rate base equals the maximum
specified.

5. The amount by which the original revenue projec-

tion must be reduced to satisfy this condition is
reported as REVA in Report 10.
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6. A "Tariff Constraint Factor" defined as the ratio
of the calculated (actual) tariff to the original
(nominal) tariff as specified or

TARF(N) = 1.0 + REVA(N)/SREV (N),
where SREV is the original revenue projection
specified or calculated by the "P38REV" submodel
.and REVA is the (negative) revenue reduction.
Three special reports for pipeline transportation sys-

tems are available via the following namelist control options:

PRT08 = Logical variable to control printing Report (08 "Trans-
portation Revenue, Throughput, and Energy Costs Model
(PEP) Projection" (Default: PRT08 = F).

PRT35 = Logical variable to control printing Report 35 "Maxi-
mum Return on Rate Base Constraint Calculation"
(Default: PRT35 = F).

PRT38 = Logical variable to control printing Report 38 "Capital

Investment Planning and Energy Conservation Impact
Projection" (Default: PRT38 = F).

14,2 OPERATING INCOME AND RATE BASE CALCULATIONS

For pipeline transportation systems there are two model
options that control the application oflsﬁecific regulatory
agency definitions in the calculation of operating income and
rate base. These are requested Vvia thé two namelilst input
variables:

ICC = Logical variable to control calculation of operating-

income and rate base according tn rules of the Inter-
state Commerce Commission (ICC) (Default: ICC = F).

FPC = Logical variable to control calculation of operating
income and rate base according to rules of the Federal
Power Commission (FPC) (Default: FPC = F).

These two options are exclusive. If one is selected, the other

is non-operable.
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14.2.1 ICC Rate Base Specifications.

According to the U. S. Interstate Commerce Commission
(ICC) regqulations for interstate "common carrier" pipelines,
operating income is calculated by the model (under the ICC
option) as

OPINC(N) = NET(N) + FITDEF (N),

where NET (N) and FITDEF (N) are the net income (book profits)
after taxes and deferrerl income taxé&s, respectively, for the

Nth time period.

The annual ICC Rate Base is calculated by the model
using the following user-specified namelist input variables:

RBICO

ICC valuation (real) of the existing line or facili-
ties for depreciation purposes prior to adding
capital improvements or new construction ($) (De-
fault: RBICO = 0.0).

RBICC Total initial ICC property and equipment valuation
(real) of the new facilities for depreciation pur-
poses ($) (Default: RBICC = CAPO(l) + LTDFDX(1l)

+ CAPCIX(l) + ADWC(l)). ‘

RBICY1 First year (integer) in the year which depreciation
of the above valuation is to begin; the depreciation
normally begins in the first year of operation of the

new facility (Default: RBICY1l = 1).

RBICR

Annual ICC depreciation rate (real) expressed as a
decimal., This is a composite rate established by
averaging the dollar amounts of the various age

groups (Default: RBICR = 1.0/CAPNYF(l)).

If the user desires that the model automatically reduce tariffs
in order to maintain a condition such that the operating income
does not exceed a specified percentage of the annual ICC rate
-base, the user must supply this ICC rate limit via the namelist

input variable RBMAX defined previously.

The ICC rate base is reduced annually by the amount of
accrued depreciation on a cumulative basis. Any capital addi-
tions in later year increase the rate base. For the Nth time
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period the ICC rate base can be expreésed as

N

RBASE (N) = RBICO + RBICC + E CAPO (J)
' J=2 "
N-1
- RBICR X { RBICO + RBICC + E CAPO (J)
J=2

where’

N > RBICYl + 1 and

CAPO(N) = additions to plant property and equipment in

‘ the Nth time period.

The total initial ICC valuation RBICC for a new facility is
usually given as the total capital assets (equity investment
plus long-term debt) required in year 0. Note that if the
user specifies ICC = T, but does not supply information on the

ICC valuation, first year, and depreciation rate, the model
will calculate the default values defined above. '

14.2.2 FPC Rate Base Specifications

According to the U. 8. Federal Power Commission (FPC)
regulations for natural gas pipelines, interest on debt as
well as amortization of both financial and debt expenses and
construction period interest and other related chéf@eé.are
not included as income deductions. Operating income is cal-
culated (under the FPC option) as

OPINC(N) = NET(N) + INTEX(N) + LTDAFX(N) + CAPCIA (N),

where NET is the net income after-taxes, INTEX is the total
interest charge on all borrowings, LTDAFX is the annual amorti-
zation of financial and debt expense, and CAPCIA is the annual
amorﬁization of construction interest and related expenses

allowed during the construction period. 'If the user. desires
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that the model should reduce the tariffs so that the operating
income does not exceed a specified percentage of the FPC base,
the user must assign a value to REMAX.

Since interest is not an allowable income deduction
under FPC rules, the capital structure of a gas pipeline has
~a critical bearing on the amount of income and ROI that can
be generated. A highly leveraged capital structure will re-
"sult in a much smaller net income after taxes, when the
operating lnCSEe reaches izs maximum allowed as a percentage
of the rate base. Since the ROI involves net income and not
operating income, a less leveraged structure with reduced
interest charges will increase the ROI for a given return on

rate base.

The annual FPC Rate Base is calculated by the model
using the following namelist input variables:

Additions (real) to working capital required to

ADWC (N) =
maintain normal operations in the Nth time period.
FILL = Value (real) of the gés line fill to be used in the

rate base calculation ($); this value is assumed
to be uniform over the projection period.

The specifications for capital outlays supply the remaining
input source data required for the calculation.

The FPC rate base for the reporting period is computed
as the sum of:

1. The undepreciated capital balance (book wvalue) at
the start of the period. -

2. One-half of the capital outlays less one-half of
the financial dcprcciation for the period.

3. The cumulative sum of required working capital
- additions for all perlods up to and including the
current period.

4., .The user-specified value of line £fill.
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The rate base for the Nth time period may be expressed as

RBASE(N) = CAPEN(N-1) + 0.5 x {CAPO(N) - FDEP (N) }
N
+ Z ADWC (J) + FILL ,
o=

where the undepreciated capital property, plant and equipment
account gs the .start of’ the periodvis

L

N=-1
‘CAPEN (N-1) = Z {(capPo(J) - FDEP(J)} ,
J=1

FDEP(N) is the financial depreciation in the Nth period,
CAPO(N) is the total capital outlay for the Nth period,
ADWC(N) is required addition to working capital in the Nth
period, and FILL is the line fill,

Since additions to working capital affect the FPC
rate base, it is critical that the user control the model in
such a manner that excess cash generated will not go into the
cash account and théreby increase the working capital beyond
the specific¢ requirements of the business. This can be con-
veniently accomplished via the model control options REINVF
and PAYDIV as discussed in Section ‘12, "Model Options Regard-
ing Control of Net Cash Generated". In particular, setting
REINVF = T will cause the model to accrue all excess cash
generated in a special_investmént account which is not in-
cluded -among "current assets" and so does not affect working
capital. Note that under the default conditions (REINVF = F
and PAYDIV = F) all excess cash will be allocated to the
"cash" account and thereby increase working capital. Some
other selection of these control options must be made in
order to simulate the economic operation of a gas pipeline

under FPC regulations.
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14.3 ENERGY CONSERVATION IMPACT

Energy conservation impact projections are dgenerated

by the Energy Conservation Impact Model "P38REV" utilizing

the following namelist input variables: -

ENERGM

*ENERGU (N)

ENERGC (N)

ENERGW (N)
ENERGS (N)

UCOSTE (N)

v ENERGM

Numeric code (integer) representing the mcde and
corresponding unit of energy .consumption (Default-
ENERGM = 0). .

ENERGM

0 1000 kilowatt-hours of electric: energy

1 3,000, 000 cubic feet (MMCF) of
natural gas

ENERGM = 2 1000 barrels of diesel oil

Energy usage (real) in the Nth time period in
units specified by ENERGM.

Energy costs (real) in the Nth time period ($);
energy costs are included in segregated expenses -
type C and reported as such in the profit and

loss report. ) '
Energy wasted (real) in the Nth time period in
units specified by ENERGM.

Cost of eneréy wasted (real) in the Nth time
period ($).

14

Unit cost (real) of énergy\consumed in the Nth
time period (Default: UCOSTE(N) = 0.0).

At the option of the user, the unit of cost of energy UCOSTE
can be escalated via the namelist variable ESC, the general

-

escalation factor. The relationship between the above varia-

bles can be

ENERGC (N)
ENERGS (N)

The basic
bles are:

expressed as
UCOSTE (N) XENERGU (N) ,

UCOSTE (N) XENERGW (N) .

rules governing the calculation of the energy varia-

1l9



R-3068

1. If ENERGU, ENERGW and UCOSTE are specified via
namelist input or generated by the "P38REV" sub- -
model, then ENERGC and ENERGS are calculated,
irregardless of any values orlyinally assiyned
to these two variables or generated by the sub-
model.

2. If ENERGU and ENERGC are spebified or generated
by the "P38REV" submodel, but UCOSTE is not given,
then UCOSTE is calculated by

UCOSTE (N) = ENERGC (N)/ENERGU (N) .

In short, whenever UCOSTE is specified, then ENERGC and
ENERGS are calculated or readjusted; when UCOSTE has not
been specified, it is calculated.

The variables ENERGU, ENERGC, ENERGW, ENERGS, and
UCOSTE are reported as line items in Report 38, "Capital In-
vestment Planning and Energy Conservation Impact Projection"
along with the present value of energy costs and the present

value of energy wasted.
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SECTION 15

PROGRAM/SUBPROGRAM LINKAGES

‘ The JFM model (version #6 111976) software is com--
prised of 32 program units totaling over 7700 lines of
symbolic source code. There is one main program, 27 sub-
programs, and foﬁr PDP elements. A synopsis of these pro-
gram units is presented in Table 15.1 under the four sec-
tions: ’

1. Directory of JFM Program Units
2. Program/Subprogram Linkages

3. FORTRAN Procedure Table

4, Directory of JFM Reports

The first section gives a directory of all JFM'program uﬁits.
The main JFM program listing is followed by three PDP ele-
ments, which define the data bases on which the model operates.
The next item (0.4) is a FORTRAN PROC ("REF") that contains
Table 15.1. The twelve major submodels in JFM are listed as
1.0, 2.0, ... 12.0; related routines are grouped with one of
these major submodels.

The second section of Table 15.1 presents the inter=
faces or linkages between all of the 28 program units in the
model. The table illustrates that a program unit, which is
separately compiled, may contain more than one routine. Both
the subroutines which call a given routine and the sub- .
routines which are called by the routine itself are indicated.
- The name of each subprogram unit is listed under the titleh
"LINK" in the second column. The individual'routines within
a given subprogram unit are named after‘their corresponding
"ehfry points" which are listed in the first column. The
routine which calls a given subroutine (entry point) is listed
in the last column under "CALLED BY". The third column titled

"EXTERNAL REFERENCES" lists the routine (entry points) called

121



R-3068

by the routine named in column 1. For example, the Capital
Outlays Model "CAP" calls the subprogram "TAXCR"; "CAP" it~
self is called by the main program "JFM". If a program unit
uses a labeled common block to transmit arguments, the name
of the corresponding common block is given in parentheses.
Specifications for all of the labeled common blocks (JFMDB,
P38DB, and P81COM) are given in the FORTRAN PROCS listed in
the third section of the table under FORTRAN PROCEDURE
TABLFE. g

The following UNIVAC 1108 assemhly language routines,
which reside in the 83 system library, are also utilized by
thc models '

1. S3XOPT

2. S3DAY1

3. S3DAY2 \
4. S3DAY3

5. S3ETIM

6. S3TICK

7. S3MOVE

8. S3SET

9. S3MCHR

10. S3DINP
11. BLOCKA
12. NS3CSF
13. NS3ELT
14, NS3PF

These routines provide required utility functions, such as
acquiring the run time and date, monitoring the execution
time for selected parts of the model, manipulating characters
in formatting headings and titles, setting up block printing,
interactive communication facilities, accessing program file

contents, etc.



R-3068

i

- Finally, a directory of JFM reports is given in the
fourth section of the table. The routine which generates
each report is listed in the first column.
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QEBT MODEL
TAX w»ODEL
UNUSED INVESTMENT .TaX CREDITS MODEeL.
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CASH FLOW MODEL
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FORTRAN PROCEDURE TaBLE

CRQPQEG LI B RNRRB 0RO O RPEODIOREIRERNRRINGPIORQPESEP PP VORsPBORNEBORERISIEDRD
NAME LINK

JFMCOM  PROCS

JFMOBD  PROCS

P3BCOM - PROCSP

P380BO  PROCSP

JFM038 PROCS!

REF REF.
..lO.‘t‘......lIji‘l‘.!l.ﬂi“0.|§.‘ﬁ‘ﬁ.*‘-0'.6‘.‘....'...‘lﬁ.bﬁ..ﬂ.
sseves  DIRECTORY OF JFu REPORTS.  *esese

[ E X N SN E R R RS N R NN R RN E RN FRE ERERRA R NEE R FEFE N EREFY TSNS EN TS NR RN N KN ]

'

PRINTED REPURT TITLE:

8Y NOo

ROUTINE.

RPTOI o1 FiluaNClalL AGCOUNTING REPURTS, TITLES, AND LINC (TENS

gE0IT 02 DaTa BASE = NAMELIST INPVT

caP 04 CaeiTAL OUTLAY SPECIFICATIONS aND TaX DEPRECIATION
PRN.JECTION ‘

0EBTS U5 LONG=TERM DEST SPECIFICATIONS AND INTEREST,
RET{REMENT PAYMENTSs AND DEBYT BaLANCE SCHEDULES

P38REV 08  REVENUE ANU EXPENSE MUDEL PROJECTION

TaX 12 APPLICATION OF TAX LOUSSES aNU [NVeESTMENT CREODITS

CasmHF 16 AUTOMATIC SHORY~TERM DEBT BORROWING SCHEDULE

oCF 18 UISCOUNTED CASH FLUW = RETURN ON INVESTHMENT

RBASES 35 RETURN ON RATE BASE CONSTRAINT CALCULATION

RPT38 is CapTAL INVESTMENT PLANNING AND ENERGY COUNSERVATION

IMPACT PROVECTION
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SECTION 16

EXAMPLES OF INPUT DATA AND OUTPUT REPORTS FOR BASE CASES

l6.1 PETROLEUM PRODUCTS PIPELINE REFERENCE SYSTEM - BASE1l0 -

.The first base case represents a newly=-constructed
petroleum products pipeline operating under ICC regulations.
Throughput, transportation revenues, and energy cost figures
are entered explicitly as source data. The financial structure
is highly. leveraged with equity contributing only 10 percent
of the initial capital. After operations commence, all ex-
cess cash generated is left to accumulate in an internal in-
Vestment account, but no net return is assumed on these
funds; also, no cash dividends are paid. There is a series
of fifteen capital outlays made. The double-declining bal-
ance method with switchover to straightline in year 1l is
used for the tax depreciation of the first two capital out-
lays; straightline depreciation is used for the remaining out-
lays.

This example represents a case in which all source
data are entered as namelist input, which is given as the
symbolic element P.BASE1l0. Twenty year projections are il-
lustrated in Reports 10, 20, 30, and 38. The throughput mode
THRUM = 1 corresponding to a unit of one thousand barrels.

16.2 PETROLEUM PRODUCTS PIPELINE REFERENCE SYSTEM LINKED
WITH PEP DATAFILE E PROD1 — BASEL

This example is based on the same products pipeline
reference system as in BASEl0; capital butlays and debt
specifications have not been changed. However, the PEP pro-
gram has been exercised in order to generate values for
throughput, revenues, énergy usage, energy costs, and energy
wasted due to the dissipation of excess pressure produced by
the constant velocity pumps installed at pumping stations
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along the line. The throughput mode in this case is

6 barrel-miles.

THRUM = 1 corresponding to a unit of 10
The revenue/expense model PEP has thus been linked to JFM.
. The source data is listed as P.BASEl. Reports 8 and 38

are illustrated.

16.3 NATURAL GAS REFERENCE SYSTEM — BASE310

"This example reéresents a natufal gas pipeline. All
source data has been enteréd as namelist input, which is
listed as symbolic element P.BASE310. Reports 10, 20, 30,
and 38 are illustrated. FPC rules have been applied in
calculating operating income and the rate base. A maximum
.0f 10 percent has been taken as the limit on the allowable.
return on rate base. The initial equity required has been
computed by specifying that the capital structure during the
- construction period should be 40 percent equity and 60 per-
cent long-term debt. Excess funds are reinvested at a net
return of 6 percent; dividends equal to 100 percent of net
profits are paid out each year. Only initial values have
been specified for (1) the nominal tariff or unit transporta-
tion charge UPRICE and (2) the unit cost of energy UCOSTE.
Escalation tables are used to calculate subsequent values

of these source variables.
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TAX LUSS CLNRYIORWaARG . o QU0 ®1B7454000 =255724899 <35864¢8F5 «251624627 =)28684005 s0uld
TAX LUSS aPPLILD T41S YEAR «000 «Q00 «000 =30702¢24% =}2294+022 ~lclbBob60S +000
INVESTHMENT TAX CREDIT LT 25960700 000 600,600 195520 465,200 000 45,100
UNUSED INVEISTMINT TaXl CKEDITS 12971101 «000 «000 030 . «200 +000 *000
Yas LHgI]TS CLuRIED FNARWNARD «00Q 255804700 255804700 -263419320 265560799 27021999 261464852
TaX CREDITS A22L1ED TmlS YEAR «G0Q «Q00 2000 «02J0 Q00 67541440 56334590
CURRENT [ NCOME TaX : ’ «00Q +000 «000 «030D «0GU 8754148 56334590
JEFTAKED [NCOME Tax 9372¢500 51974334 95644201 6p6Be83; 66984499 55104142 44200867
TOTalL INCOMT TaXx ’ o 9372500 51§7,334 96564,201 8065832 66984499 6385.360 100544457
4ET INCUME 300K PROFIT: =9372¢500 ~316500565 “7274776 38771e13: 18992¢52] 210340260 213210630

|ll?76

1783

72893463
U0

«200
72893443

19¢)eGo0

3879.000

GUo

5843000
14800+Co0

'58pY3063)

18082470
751890639

T2490087
414500775

305700 " 77

<000

31242855

1568771 4
24323+447
2000
W00
wWoa
" 2374200

WJ3g
208580362

€0800807¢
€360sBb2
34590704
§5404564

2170229¢

890¢€-4



SET

J7W REPORT wde 19D

[ XXX ]

PROQUcTS FIPELINE SYSTEN

SYSTEMg,
JFM FINANCIAL PROJECTION MODEL
PIPELINE TRANSPORTATION SYSTEMS

TIME. PERI10OD

REVENJES

NET SaLrS anD OPCRATION REVENUES
SALES « PROTUCT a v
MISCELLANEOUS REVENUE

TCTaL REVEWNVE ’

COST 4ND ExPENgEg

CPZ24TIOY aND MAINTENGNCE EXPENSES

GENERAL AND AdMIN|STHATIVE EXpeNSES

SES2EIATEY EXPENSES = TYPE ¢

MESCELLANZOUS EXPENSES

TALESs DTHER Twivy FEDTRAL INCOuE
€osTSs ExCi DEPREC & INTEREGQT

GRO0SS OPENATING INCOME

INTEREST EXPENSES

FindNCpa DEPIECIAT OV

AMJIRATITATIONS IF FINANCIAL EXPENGSES
I2TaL EXPENSES

INVESTHMENT IVCIME. WNET

SET 1NCOUWME BEFORC Taxgs

INCOME TAZES

Ta& DEPRECIATION
Tasrd g jNCQve
UNJSEZD TaL 35S )
Tax L0SS CORIRYFOINARD
Tas 0S5 aPPLIED TWIS YEAR
INTISTHENT Ths CKEDLT
UNYSED INVESTHENT YvaX CREDITS
Tad Cg21Ts CaRRIED FORAARD
Tak CRELITS 4PPLIED TalS YEAR
CULRENT INCOME ToX
JEFEX~ED [NICKE T4y

TOTaL INZOME TYax

NEY INZOWE 1302K PHOFIT)

BASELINE CASE u©aSElDd

SCIENCE aAND SOFTwWaRE

CONSOL13aTED STATEMENT OF INCOAE

1944

81672399

«000
+0030

T 81673499

20454000
31v0.0062
4582,000
+000
62654000
16U82+000

65591990

168230234
75840694
124946067

41739395

+000

399344602

140450650
346830312
+ 000

«J00

.e 002
827,100
#0030
17444,200
25714300
14770e35%6

26254045
173964001

22538460

DATE
RUN 10

1985

8580870419

«000

+000
85887419

2142.000

" 3315.000

5226,000
«000
66200000
17303.000

68584419

147694583
78149e444
124940667

9[]36.69;

«000

447500227

129464488
40B68 e 49
+000
« 00U

000 -

277,500
«000

«000
277.500
201564575
19416289
220974464

226524863

0ATE 112376

ENERGY (ONSERVATION STUDY

NOVEMBER 239 }970
ThE LIQUID PETROLEUM PRODUCTS REFERENCE SYSTEM
BASELINE CASE

19686

8636849469

«000

«000

853844969

2279000
34504000
56684000
«000
70224000
186394000.

66745969
127160331
78910528
1249.667
404964325
«000

e bBBeb4S

117304402
4229%44)37
+000

«000

«000
456,100.
«000

«000
45641090
206934639
12940604
219884222

229004422

1987

87?87'04@

+000
+000

87987048

£44%¢000
36830000

65114000

"s 000
73824000
20120030

67867048

1066200679

80160222
12490667

400500567

000

4793648

71985¢924
492180446
«000

+ 000

+0U0
534200
+000

+000
$3¢200
24556023
“640¢982
23915404}

24021244

RYRIEH L

sewe  PROFIT AND LOSS PROUgcVION seece

1968

_86185.024
«000
«000
“861850024

2545.000
37334000
749044000
2000
78354000
21517309

646680024

9090367

8033000
12499468672
;959Q.03;

000

4629499

8040130
47567548
«000

+000

«000
5344600
«000

+000
S34.600
232*90]6*
vb3be 2068
226124896

2368200%

1989

85200588

«000 7

. +000
8520588

2752+000
38874000
8329.000
+000
82964000
€3264+000

T 619370588

70044839
831810500
12494667
3970g+005

«000

8253373
46679378
+000

«000

000
941,400
«000

»000
441,500
246980288
5884097
22309.392

231924194

46501563

[T

1990

8474300608
' "+ 000

+J00
847430608

4940.000
4055.000
¥352,000

+ 000
83200500
25167.000

"59576+608

8540447}

8304.111

1249.007

4026} 4548
+000

4448243460

44544209

49580726
«000

«000

«000
6Y0.%00
«000

+000
690,400
"32100e406N
*549.784
31550.680

229310480

1991

.BH15)r056
' +000

. «000
8415106508

31634000
" 42254000
104674000

004 7

93294000
27184000

S696700686%

3413079

8495089
12496007
403430274

+U00

4383836

8768434}
447850594
2000

WJuo

Uy
8314900
o

0300
431900
219604898
~4880607
2l87244%2

22336407

890€-4



9¢T

$ves  PRODVUCTS PIIELINE SYSTEM BASELINE CASE 84ASElD O4TE 112376 PAGE ER)

SYSTEMG, SCIENCE AND SCFIWaRE
JFN FINQANCIAL PROJECTICN MODEL
PIPELINE TRANSPORTATION SYSTEMS ~ ENERGY CONSERvATION STUDY

DATE NOVENBER 23s 1975 bistdsoy L) 111976
RUN 10  THE LIQUID PETHO.EUM PRODUCTS REFLRENCE SYSTEM T
_ . .BASELINE CASE

JFM REPORY NJe I8 CONSUL1DATZD STATEMENT OF INCOME swse  PROFIT _-AND LOS3 PROJECTION eose

. TyME PER1OD 1992 1893 1994 1995 1996 TOVaAL AVERAGE
REVENJES o o oo
NET SaL:ZS AND OPERATIOM REVENUES 81786¢732 B0OIY74746 812804020 606439366 79780¢418152324948449 761620492
TTTT OSALES <+ PIQDUCT 2 o T T o o000 «000 ™ 000G T T w2007 77T T sd00 T L6007 T Tegoo T T T
MISCELLANEOUS REVINUE ) 000 «000 «00C » 200 GO0 + 000 «000

1074 REVENUE 81786732 'BOANTW746 B12B0eD2C 8064303EL 79780418 1524249.644 T 761620492

COST AND E(PENSES T . |
0PERATIIV AND AAINTENAMCE EKPENSES 33614000 3503.000 36524000 37660200 3883000 490384000 2451900

. GENERAL AND A2wINISTRATIVE €XPeNSES 7 4391300 ~ 4566,000 4749.00C, 49420300 51940000 71473.000 35584650 T 7T °
STREGArED EA®ENSIS = TYPE C 11671,000 13C55,000 14691,00C 15095,2C0 §5499,000 144165,000 72084250
MISCELLANCOUS EXPEZNEES o +000 © +000 e00C 2360 +G00 «000 «000 " T
TALESs JITHER ~wan FEQERAL [NCOWC 97954000 102854000 10799.00C. 1133963050 . 119060000 1498538000 74260900
€IST5, EXTw DEREC & INTEREST ) 292184000 31409.,000 33u9!l,00C 351424950 36437,000 412914,000 20645,700
GR0S5S 0PERATING INCO4E T 52548732 493384746 473BYe020 45501 ¢BE6° 433430418)110335.659 555164793 T T -
INTEREST EXPE-SES ) 12860767 11150604 9v2e478 8690252 TH690226 23934904468 117174024
FlaanC ey JDEPSECIATEON 8815486 6615006 8615480} B415e84) 861586} 15526834305 77644165
AMIRTILAYION ZF FINBONCIAL EXPENSEIS 524,833 »000 «000 «BCO 0030 1b7%94.999 937+250
TOTat EXPENSES T 397450460 411900464 434994338 496270242 457794086 8232824781 930644)29
INVESTHMENT INVCOME. NTT . T TrrommTm o [:1°1 B »000° T e0Q0Q T T eBG0 T 77T e00G T T T 4000 T8 000Q T T
© NET IYCUME BEFORZ Taigs Co 4204910272 JI9&D79282 377806682 360160:74 339010332 701967.094 2I50F84254
INCORE TA4ES .. e . . I . T, L . R e m e e
Tad JEPRECZJATION 8764¢B56 89541856 89644854 8944856 89640356 2669019040 1270940611
TAxadLg [NCOME T T 423700 392580287 374310487 356674 79 336320337 S$90348e547 2B} FJe835 T Tt o
JNJSED Tar (O€S ¢G50 »000 +000 +8C0 +000 «000 +000
TaX LUSS CARRIF0R443%D +000 »000 «Q00 o3G0 « 000 +000 «000
Tad U35 APPLIED THIS YEAR «OUO +000 2000 +8(0 2030 =35664e87b *}P07485])
INVESTHLNT TRa CREINET : - T T 4000 000 «00Q »8C0 T «J00 3I017.098 © 14374005 ° T 7
UNJISED INVESTYENT Tak CREDITS 000 +000 «000 Y It} «QU0  12971.101 6174671
- Tax CHEITS CaRRIZD FORWARD «000 «+000 +00Q «8C0 ' 000 «000 «J00
Tad CREIIVS AFPLIED THIS YEaR « 000 »000 +000 »8G0 «000 1uyd4s5,v99 8594333
CURRENT [WNCOMEe Tads ' 21158555 196290144 87154843 }7833¢56Y 1868)60168 277128¢277 131564565
JEFERREN INCCOE T w1 374949 LT49,498 1744498 1744458 17490498 55809270 £657 504
TOYAL INCU-E Tax T T T 210204636 9603,64)1° 1889043417 180004067 16990666 332937,5493 15864.169 0
NEY“INCUME (800K PROFIfF) - T T T 210200036 1980306407 18890341 180080087 697000666 I6Y029539 76724835 0 v -
P 4

890¢€-4



LET

JFM REPIAT NDe 20

eoss FRVIUCTS PIPELINE SYSTEM

SYSTENS,

TIME PERIOD
SQUIZES OF FUNDS

NEF IncOME 1390< PROFITI
FinanCla, OTP=EClavion o
ASATIZATI0ON 37 FlvanClabL EXPENSES
JEFERSEDN INCINE ThK

2R04717€2 Sy OPELRATJONS
SHIRTSTEIq BITHOWNING
LYULTTEIM BORSONING
NET AUTIYIONS TO EQvlTY
MISZELLANEDJIS SOURCES OF FUNDS

TI1aL” SOURCES JF FUNDS

BASELINE CASE

1976

«9372¢500
* 030
« 000
‘93744300
«000

300 -

25426240699
282504300
«000
2825024996

BASELD

SCIENCE AND SOFTWaARE
JFM FINANCIAL PRUJECTION MODEL
PIPELINE TRANSPORTATJION SYSTEMS

DATE
RUN D

1977,

~16304565

35504097
624,633
51974334
77414700
000
+J00
+090
000
77434700

OATE 112376 PAGE

ENERGY CONSERVATION STUDY
. e
NOVEMBER 23+ | 978 NREE ) #é
THE LIQUID PETROLEUM PRODVUCTS REFERENCE SYSTENM
BASELINE CaSE

céNSOLioAYEo STATEMENT OF CAANGES IN FINaNClaL POSITION ®e0e (CaSH FLOWN PROJECTION oeoeee

1962

1978 1979 1960 1984
=727.776 1977190131 189Y2+52] 2|0304%2060 213214636
7100194 73224583 73764889 7506111 75061t}
1249,667 249,087 12494667 12494067 1249,667
¥564%4201 80680882 6698499 535106212 442048487
171660287 3549120263 234317575 35270+250 344984280
0000 0000 0000 QUDD 0000
72054400 «000 +000 «000 000
«000 ~ 7 77 000 7777 eD0Q T 4000 T 4000

+000 «000 «000 «000 «000
243910687 3549320263 " 343174575 35270250 IN498.280

32

11976

1983
21702429
75184839
124940087
3859704
339300299
«009
V00

+000

7339300299 e

o.--iv-o-o-.-o-...n.-.o.c-no-ooo..o.-ucmoc..---o.cc.--ooooocooo.coo.c-oac-c.o.lnoaqo-oo.ocoo0001ooooo.taco.oonoo.oo"o'tio"0'°00'O

APPLILATION 3F F,udg
L3I1TICHS T ®LaNT & EJUIPHENT -
$+433T=Tgau 0E3T KEYIWKLHENT
LIONG=TE34  DEST RETIRTMENT
FlwasCiaL and ODEBT EAPENSE )
MISCELLANTOUS APPLICATION GF FunDS
SJETSTAL
CASH TIVINENDS Paln
NET [NMCREASE IN JNYESTMENTS
TOlaL «PPLICATINN 2F FUNDS

INCREa5E Iy wDACING CaPITAL

TOTay 61S2051710N OF FUNDS

CasS4 SENEFIYS LESS IwyESTHENY COSys - - -

NET CasH GENERATZD OURING THE PERIOD

CUmMJULATIVE NET CASH GENERATED

2556074009
«000

«300
187454000
«000
274352,0C0
«GOQ

000
27493520000

81514000

282503000 -

~282503+000

«000

000

2000
«00Q
«000
«000
«000
« 000
«000

77410700
774914700

«000
77414700

77410700

77414700

77414700

"B006+000 19550000 *° 46524000 D00 4534000
. +000 «000 «000 «000 +000
480,360 200384260 2003842460 200350260 20038,260
+000 2000 2000 «000 + 000
«000 «000 +000 +000 «000
BY664360 219934260 246904260 4003g.25%0 204p9.260
«000 +000 000 2000 000
159050327 }3419+003 96470315 152314990 . 1400%ep2)
243914487 35412e253° 34317575 52704250 'IY498.280
«000° +000 « 000 0000 «000
243910687 354129263 34317575 352700250 344984280
91800287 - 334570263 - 296650575 -352700250 340470260
159050327 lJ*i96003. 9827316 1523109Y0 J9Q0Y.021
236474027 370660030 - 466730346 619254335 75934355

T 237800
000
1200384260
+000
0000
2241 6,260
e 000
115144039
339304299

s0UO

315524299

11519039

o000 "

3393Qe2vy- -

874480395 - - -

g890€-¥



8ET

PROOUCTS PIPE_INE SYSTEM

RASELINE CASE tEASELD

3YSTEMSy SCIENCE anD SOFTWARE
JFF TINANCIAL PRUJICTION MODEL
FIFELINE TRANSPCRTILTION SYSTEMS

DATE 112376

ENERGY CONSERVAT: ON STUDY.

JFK REPCRT NIe 20

TI4E PER10D 19as 1982 1vde 1987 1968 1789

SQURCES 0F FJNDS
NET INZamE (300K PROFET) 225364801 22695803 - 729000422 24021494) 23662.0%0 231924191
TOFINANCIaL DEPREZIATICN TTUTTTT 75850894 781Reqd44 T 78914528 6018222 80330000 7 81814600
AMISTILZaTiON OF FINaAMZla. EXPENSES 124%.207 12454657 1¢d9e5667 124Y 0647 12490667, 2490867

T OJEFERRED INCOME TaAX TTOTTTITTOTUTTT T 262%e885 7 T 194Ee239 7 12994604 T C6400FB2 T Ted3begbb T Te5850897 7

PIOvIacE) 3y DPERATIONS 339984806 3365&.252 33336,220 26433497 32348449949 32034,461
SAJAT-TERY BLRRIWNING «009 +0D0 «000 300 «000 +000
LO%G=TERM BIIRDWING 74434202 GO0 +»000 «JCa 48114400 ¢«00Q
ET 4321TIONS TD gadlry ) «300: «GI0 000 .gau o 2000 +000
MI3CELLANEIUS SOURCES OF FUNDS +209 0020 «00d +0CGQa 000 «000
TUTA&, SIURCES 0F FUNDS THI4420506 336580262 133350220 826489347 371394694 320340461

Datg
RLN 1D

NOVEHMBER 230 1976 11313399

THE LEQUlS PETROLEUM PRODUCTS REFERENCE SYSTEM

_ BASELENE CaSE _

CONSOLvpaTEr STAYEMENT OF CHANGES [N FINaNClalL POS{~ION seve  CASH FLIW PRDJECTloyn sece

1990 179}
22934480 2213007
G304 }) 84954869
12490007 1299067
*549¢784 T *4880007
31935,423 31%93.040
«000 «000
62134800 000
' 300 7 T 7 4000
«0U0 «000
381494073 3132930040

SPOI L0400 0000000000000 000000080000 00~0000a00 0001000000000 00000 :000000000n0 00008 0RENROCUEO0IOtEOOIOEAIOETtEEtILastti ot olinnentotonetetasn

APPLICATION 3F Fywudsg

4001TIINS TO PLANT ¢ EQUIPHENT 827..300 . 277%.Q00 4561000 ° 534964003 7 44144000
5A40”T=Tg3y CEAT REVIZEMEINT 800 + 000 «000 0CO 00 2000
LING-TER4  IE4T REVIZEMENT' 20534,520 20534,520 20534,520 05344520 20855:279 208554479
FleANClayL eND DE8T CLPENSE »3030 «000 «000 «0CO «00D +300
RISCELLANTOUS &PPLICLTION OF FunNDS «300 «0D0 «000 *0CG. 003 +QUO
SU3TITAL 28E(5,520 2330%,520 250954520 200604520 262040279 25269,279
CTASH DIVIIENDES Paic +00Q «000 «000 «0L0 «00W «300
NET INCREASE 1IN INVESTMENTS 126554706 103484743 B240+700 11581857 0g%38eoin 67654182
TOTaL 4PPLICATIGN JF FUNDS 41442,306 33654,262° 33336,220 '32644.3%7  I7139.89% T32034.46)
INCREWSE Iy 4ORNING CaPITAL v0C «000 +000 . e000 +000 +000
-Y0TaL 21SPOSITION OF FUNDS Tt et 41462506 336530262 “333366220° 3269803870 371394694 7320340460

CaSd 3TNEFIYS LESS INCESTHENY COSyS - - - - 267274306 3086884262 287750220 " 321169347 269820494 -2762q46) -
NET CASn GEVERATEC OURI4G THE PER10G 126354786 1D0343.74) 82404700 315810827 09364614 67654182

CIMULATIVE MET C4SH GUNEKATED

100085438

110434323

532¢0C0

IRB674823 1302560650 14911950264 J4796Q0445 |

‘69044000 43190000
«000 ¢JJ0
21269519 242694519
+000 +000
+000 «900
29173,519 2538845]9
2000 *300
99754554 6304520
3g149.073 315934040
«000 +000
381490737 315934040

250310473 272740443

§9754554 6034820

57935.996-163740°5]8

890¢€~¥



. a®

esss PROQJICTS PIPELINE SYSTEM BASELINE CASE BASELO ' ’ OATE 11237¢

SYSTEMS,
JFN FINANCEAL PROJECTION MQOEL ) ’
PIPELINE TRANSPORTATION SYSTEMS ENERGY CONSERVATION STUDY

JEMR REPIAT NJe 28

TIME PERIOD
s:uiccs G FUNGS
NET INCawg (300K PROFIT)
FinaC1AL DEPRECIATION
AJT[ZatiON CF fliANClAL EKPEMSES
QEFERAEY INCSWE Tax
PRIVINGED By OPERATIONS

SHIRT«TERW BIIRKOWNING
LING"TER%  305R0mING
NEZT AJLITIONS TO EQUITY
MISCELLANTOJD SIURCES -OF FUuos

6€T

APPLIZATION OF FunDS
£221TIUNS TO PLANT ¢ EQVIPRENY
SHURT=TERM DERT RETIREMENT
LUNGeTESM DERT RETIREWINT
FlwadNCial 4Ny DEBT EXPENSE
HISCELLANTOUS 4PPLICATION OF FunDS
SvsT3T2L
CASH DIVIDENDS PalLG
HEY INCREASE 3N INWESTHENTS
STal’ APPLICATION QF FUNDS

INCREASE 14 «ORSING CeplTAL
FOYaAL J4SFOSITIOWG OF FUHDS
CLS4 dENTFITS LERS IWyESYTMENT COSysS
wET CaSH GENERATZID QURING THE PEK10D

CumytaylyE NEY CaSHA GENERAYED

ToTay $303CES OF FUNJS o

SClenCE AND -SOFTWARE

Darg NOVEMBER 23» 1976 1iil3:i09

PAGE

sb

RUN 1D Tt LIQUID PETROLEUM PRODUCTS KEFERENCE SYSTEM

BASELINE CASE

e e e N

1992 1993 1994 1995 1996 TOTAL

210200036 19803+541 18890e341 |BOQBe0B7 69Y0cbbo J69029539
861540841 86150861 - B85)5486)  Bo|5e8b)  B6)5e86) 1552834305

6244833 0007 +000 +000 e 000 157494,999
©137.919 1749498 179498 . 7 17498998 7 (74498 533090270
JOL23e4ll 285934999 276804699 267980445 257810024 S90b674109
«000 +000 «000 «000 +000 + 000
«000 «000 »000 000 e000 2799264792

TTT w800 T L4000 77 7,000 TUUTTT Te000° T 7 4000 232504300

+000

«000 + 000 +000 «000 0000
30323411 285930999 2706800699 207930445 257034024 YD70440375

T 301230411 23593.999 27680.699 ° 267980445 257814024 B96093,383

/

«003 - 2000 T «000 " © 0 «000° "7 “e000 310171.000
«000 Q00 2000 *000 «000 + 000
Tl711e632 0 12314260 12310260 12314260 " 12310260 $73695,988 °
000 «000 «0L00 +000 «030 1074%54000
«000 +0G0 «000 " <030 »000 +000

173114632 1231.260 Vedle260 12314260 12314260 602614909

«000 «000 «000 «030 ¢000 000

B4 1779 273624739 264494439 25567185 24549764 29062810414

000 «000 +000 «000 000 88514000

301230411 285934999 276804699 26798¢445 257810024 90/044e375 -

30123401 2685920999 276800699 267980445 257910024 2618000117
284010779 273624739 264494439 255870185 245494764 2902010414

x’z:sgozvs 2197150033 24616947 2717310652 296281091 4263721844156

CDNSDLIDATtD S'afsnzur OF CHANGES IN FINANCIAL POSITION  eeee (CASH FLOW PROJECTION eoes

AvERAGE

175724835
77644165
937,250

3

111976

4.

C6374584 T

235174481
«000
133290057

«000
43192.589

li??OnDQB‘”

00U

‘130334142

6924019
2000
23695,508
+200
1410806239
42809947
3684143
431924589
12466400672
143084039

]255600‘97

1345,25¢

SO0 0008000000t 000000 a0 0000000000000 00000000 000000000 000000000000 0060000000000 0008000000 TCET 000000000000 000000 0enieneeatecesios

890€-d



ovt

sese PRIDUCTS PIPLLINE SYSTEM BaStiLINE CaSE BasElD DATE»llZl?b PAGE i5
SYSTEMS, SCIENCE aND SOFTWaARE
JFM FINANCJAL PROJECTIOM HMOOEL
PIPELINE TRANSPORTATIGN S5YSTENS ENERGY CONSERVAT)ON STUQI

CATE NOVEMBER 23 19704 11343:09 ¢ (1] .l!}97§ o
RUN 1D THE LIGUID PETROLZUM PRODUCTS REFERENCE SYSTEN
BASELINE CaSE

o e e - . - - e A VR U

JFM RE{PORT 4D« 30

CONSOL10ATED STATEMENY OF FiNANClAL POS)TION seee  BA_ANCE SHEET PROJECTION o

T!ME PER10D ’ 1976 1927 1976 1979 1980 1984 1982 1933
A55E7S ’ ' :
CYRRENT A3KETS

B TSTal CURRAEST ASSETS élsl-oao 31519000 815).000 ~ B8)519030° 7 81514000 61514000 8151000 " EI54v000 -

.. PaopcaTY' ’L‘"" 4N0 z.;U]’"E:NT PN P e e e - . . . - . - . PO } . . . .
9 UUaiNaL cOs§° 2555074090 2556C74000 263613000 2655650070 270220000 270220+000 270671000 2730499000

LE3S =~ LICUMJLaTEO DEPRECIATION s030 3550e097 106504292 179720875 28359¢763 3.955¢8749 4016]e985 478BQeb624
NET PROPERTY & fullP. 2555074000 252026,904 2529620711 2475954129 2448700233 237364,129 23U309.016 225168,379
INVESTMENTS 030 77410700 236474027 370664030 466930345 619250335 759344355 8724484395
CEFENIED CHAGES
VoM SRTIIZED Fire & DEST EXPENSES ' 18745000 1391300167 168700500 156200834 143730167 13121500 11871834 JCO22+)67
UNBMDRTIED CONSTRJICA[ON JNTERESY «0J2 + D00 «000 020 +04J0 +000 +000 000
TOTalL DEFERFED ZHARGES : T 15745,008  13120,1%7° 16370,500 15520434 4371 e087 T J3E21,500 118714839 JGO224167°
TITAL aSgEYg ot 282533020 2880694766 3016310234 20849320938 314085746 3I20556)¢96) 3202660203 331387737 -

PO 05000000 d 000000t atRttlteries sitibonItoestttntotniditcdotntodotninidststedotorotncidstesnonnvitnecetoetgseettstidtsseocttlorrontoten

L1ASILTITIES AND graREMODERS EQUlTY
CJR=ENT L1a31LIT1ES

LINS"JEBT  JUKPaln BalLanNzE 2542520679 25425244699 2609774738 2409390430 2207010221 2008624963 }B08244705 1607Bbe44S

10T64, JE37 34, ax5CE . 2542620899 25425245699 2609774738 2409390430 220%01°22) 2008624963 10808244705 1607860445
QEFERED FEDTal 1~CONE TaXES 93724530 14569,334 24139036 3220209;8 389030417 H4494]105628 48832495 522924199
TIT&L LlagluisiiEs 263625309 268822053 2BS| ) 1773 731429398 2598020637 2452740590 2296570199 2130780645

T R N N R N I I L R R R R R R Ny R N N R N T Y N Y N Y NN P Y R N Y RN Y N

STICCADLOERS EIVINY

TITaL Pald= N CaPlITaL’ 28250320 28250+300 282504300 202500300 282500300 282504300 &62500300 282504300
RCTAINES CARNINGS *9372¢523 *11003.064 =) 17304840 7040027] 26032812 47037.073 683564708 9@000+597

TOYaL E€34UITY CEPITAL 18UT7¢BI0 172497236 165194460 352902591 54282112 752874372 98460%.008 1183114297
TOTAL L IR3ILITIES & EqUETY 2825020976 2800674766 3016310230 384320938 340857406 izngl.ve; 3202064207 33)38%e9y,

o000 RIORLOE0RIIPNU ORI EORPEOIDINIOIIENIOIPIORDIEOEROECIPIOOCRNINENINOIEISIDENORIGIOINRTITROIINERTGRee00B0ROIVEERORGQIORIRTORIERYS

NEY &2RK1ING CaPlyaL : : © B1S1+230° 6151000 8451000 ° 8150000 81519000 81514000 . 81540000 - 1510000
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seso PxLDUCTS PIPELINE SYSTENM BASELINE CASE BASELD ‘ . DATE 112376 PAGE )

SY5Tenmsg, SCIENCE ANV SQFTWaARE
JFM FINANCTAL PROJECTION MODEL ' : o
PIPELINE TRANSPORTATION SYSTENS LNERGY CONSERVATION STUDY

‘

. Dave NOVEMBER 230 1976 11513509 L1 131976
. ’ ] RUN J0 ThE LIQUID PETROLEUM PRODUCTS REFERENCE SYSTEM
BASTLINE CASE

JFPM4 REPORT &92s 30 CONSOLIATED STATEMENT OF FINANCIAL POS]ITIUN eeoe  SALANCE SHEET PROJECTON sose
TINE PERIGO 1984 1965 1986 1987 . 19488 1989 1990 199}
L5SETS ; -
CURRENT ASSETS ' . :
TOVT4&i, ZURRENT a8SETS 8151+000 831514000 81514000 81514000 ¢ 8151000 81510000 8151000 B15}e00Q
i
PRIPERTTs PLANT aND EQUIPMENT S . S : : -
.8 J2Rk15INaL COST 2813204000 2840954000 288056+000 2891680000 294534¢G00 298948.000 3058524000 3104710000
CESS = ACIUMULATED DEPRECIAT)Qu 554650317 63279e76% 711710288 79|895]0 87222509 954904008 J0370084138 1220490006
7’ NET PHIPERTY 6 EQUILP, 2258549.68Y4 2208154242 2174984715 209996¢%92 2073110992 20354934992 2023434883 J9796b4V98
INvVESTHENTS 100085033 11043%¢143 1186744623 1302569650 1411950264 1979600445 1579350998 | 63940458
JEFERRTT (HeRGES N ) :
VNAMIATIIED FiNe & QEaT EXPENSES 937250¢ 81224834 68730167 5623053 4373834 24067 18724+501 6249e834
JeAMIRTZ2ED CyNSTRUCT[ON [NTEREST «200 + 000 2000 i «000 «000 +000 +000 W00
TUTal DEFERRED CMANGES : T 93724501 8122,g34 68734187  5s234504 93734834 7 3129167 T 18749501 ° 62445134
TOTAL &3SETS . 3434639562 J47523¢195 35158344899 3549029964 36303586 364779.902 3701050379 370663344

P UL PPN 00ttt IRa00tEt e lt ettt erdotaelt ettt etetotostotssetedtoaietstelotnrensentotostestictesadoiotetoretssovrentancees

Lla3ielTlics aAND gHaREXCLUERS EQUITYY
CUIHINT L1a3ILITIES

LING=JEET  UNPaln BALANCE ' - 47699826 12716010310 106626079] ©6D920271 70048392 49193+¢312 341374192 28670673

TLT4. JEQT BhLanNCE 1478950826 1271610310 10662679 8060920271 700480392 47193312 343374192 1286740673
OEFERED FEHERAL INCOME TaXES. S49)7eB4y 568390132 581534736 575120753 568760485 502874589 557374805 55249399
TOTAL L1AGILITIES 2026130670 1840200491 1647804525 1436050023 12692499877 105480701 BY8T4e997 68]16087)

M R N N R L N N N N R N N Ny N Ny N R Ny NN AR AN NN

STICCAGLIERG EauNTY ! .

TaTaL PaloeIN CAPITALT . 282504300 282504300 262504300 282504300 26250300 28250.300 202504300 282500300

IETEINED TARNINGS : 1125990598 135252eub) 1581524883 1821740322 2058564438 2290984609 2519Y560008b 2743400478
TOTAL ESullY capital’ 140B49.8%6 16352207460 1864903182 2104290621 234106717 2572984900 2802304387 302566473

ToraL (U341 17156 & EqulTY 343963506 3475234179 3511830707 3590290645 3610310594 3627794607 370105:383 3706630344

0000080000000 00000000 008000040000 uRP0OREtoLEOtetREITDEQERIRC Rt oPPOIRIIRRtOREREsNItlOc eUINOItIt R IRR NI RRRE0lPEROeeetuoRtR ROt Rdedse

- N ! '
’QE! wJ3CING CAPITAL 8151+000 8151+000 8151+000 81519000 8151000 6151000 d15] 0000 8151000
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(A AN

PROQULTS PIPELINE SYSTEM

sess BASELINE CASE HASEILD atTE 112376 PA§Ev
§*STEAS, SCIZNCE AND SUTTW4ARE i
- JIM FINANCIAL PXUJECTION HMODEL
PIPELINE TRAJSPORTATION SYSTEMS ENERGY CONSERVATION STUDY
JATE NOVEMBER 23y 1976 1is1309 Ll
RUN D THE LIQUID PETROLEJH PRODUCTS REFERENCE SYSTEM
e A o . _BASELINE €aSE . . e e e

JFH- REPIRT wOs I CONSOL10aTED STATEMENT OF FINANCIAL PGS{TION soee BALANCE SHEET PROJECTION  o0¢o

ran?PEilon 1992 1993 1994 1995 1996 T6TaL AVERAGE

ASSETS ’

CUKRENT 45S€TS B . |
T T T0TAaL CUKRENT aSSETS TOTTTTTTTT 8lele000 T 81519000 81514000 6151+000 91510003 731710000 6153000
*-PROPERYY, PLANY AND EQUIPMENT = C e e e [V . [

8 diGINay cOsT 310171000 3101740000 3101710000 240170000 3333710000602083744000 287055.902
LESS = ALCCumVi&TED OgPRLCIRTION 1208394866 [294935e727 p3B8351e586 J46667e445 155208303051530523e¢906 731674605

HET PHOPERTY ¢ EQUIP,

1893E1e137 1807354273 E721194414

1635034555 1598u7.6954491649,612

2138884086

INVESTHENTS

OEFERAEYU CHRIGES
UnemORTIZED FinNe & JEBT EXPENSES
UNAHURTIIED LonuSTRICTIOR [MTIREST
TUTAL DEFEIRED -HERGES

TaTAL ASSETS . [

1923524295 25970150033 246164e47) 2173100652 292203 045926371844156

«00! o001} 200} «00] «00; 1593324500 715874262
«000 «000 »000 «000 Qo +000 «000
«001 D01 7 " 2001 "«0DI 001 15Y332,.500 ° 7587.262

389859+430 4036010305 4264390883 4433869207 46%TI20¢10%749593374437 355206592

1255800197

37

1!197§A_A

000060000000 ,000300000 0000080800000 BBRINCRRICEINETILVCRCt tERORIlOIIORRIRIteORROPItBRNEQORIRIRPO R0 ets Rttt etindioscettetqln

L14a3ILITIES ANO GHAREWO.VERS LQUirYY
CURAENT LIs3ILITIES
LOnG=oE8T  UNPATD BalLancE
TOvaL JFA7 BAL_anCE
- OEFERED FEOERAL INCOnT FaXgs

SY0TAL LIABTLITIES - : e

00.".00ll'll.llO!Oll‘0»-'00!0..!'...40l'l.o.'.l'.'l'Clo...C.‘l'.lll.l.'..ll.l....'.O'lll...l...'.l.."ll...'..ll.'..'!........'.l...

STOCKADLOERE ETULTY
TOTAL PRIJ-EN CaPITAL’
RETAINED EARNINGS

TOT&L EILITY CaPITAL

TOTAL LiaBILITIEG & EQuU!TY

0060000000800 00008080000830000000aP BP0 00000RETR R0 IPCEtOR Q000138000000 0BPE0R0ROERNCEORIRE000 0000003300000 00300000000000080000

NET WwIRKING CaPlyal

€231e0082451G87+906 10784872

11156e04) 99244781 6693452} 74620261
111560098 7 992978 T B693e52] 74620261 Te23160012951087906 Jjo7184472 777 1
551:1e2b0 552854777 554604275 B55634¢772 SES0VeZI¢ YPi6124898 4731490900

" 6626742320 6521045858 54153¢795 630976033 " 6ZGY0°27- 134447000781 16403303069

2625%3,300 2825D.300 282500300 282500300
2953359309 315140849 3349030789 3520380875
3235674105 349339D.746 3522814086 3302394172

282500300 5932560258 262504296
369029¢539342)380.4006 1629224875
39727983640146364694 1711734170

36965444925 YOB4000301 4B6434e879 N433860203 4593200 0574593374437 3552060543

8lE1.000 81584000 8151.000 8151+000 81514000 4711714000

81514000

890€-4
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P38 RcPORT NOW I3

#e00  PI0IJCTS PIPELINE SYSTEA BASELINE CASE

8astlD

- SYSTEMS, SCIENCE AND SUFTwaRE
’ LAC PROJECTION HODEL

PIPELINE. TRANSPORTATION SYSTEMS

TINE PERI1QD 1926
ACTIViTY
ANNUAL TRIOUGHPUT (MM BARRELS) +000
NIMINAL TARIFF (UNIT TRANSPe LNaRGE! «000
ALIukL  Tax|Fs «000
NUSINSL TIANSPORTATION REVENVES +000
ACTualL  TITAL HEVENUES «000
LEvERLGE
LUNG=TERW (FUNDED) JEBT T0 CAPITAL & '~ 93,088
LIM3TERu (FUNJED) OEST TO ASSETS @ 90.000
PRIFITA3ILITY
CPZAaTING INCAME LICC RULES) +000
AvwUdL ICC RATE BaSE e000Q
RaTg 2F RITUAN Oy QATE JASE (¢ +000
RATE JF RETJRN ON PAJO=N Cﬂ?[IAL(K: +000
Rele CF RETURNY ON TOTAL CaPITar (%) +»000
CNERSY LONguePTInN
AUAL ENTRRY LSAGE IN MM KW"4RS 300
A3 ENERSY COUSTS «000
P<I3ENT VALUZ UF ENERGY USED +000
T C3ST OF ENERGY (B) «000
AynJAy ENERGY wASTEQ iN Ka=WRS (M) «003
LNNJAL ENERGY #4STED COST (3) «00Q
PRESENT vALUE OF ENERGY WASTED + 0G0
OTHER MEASJARES
TITRL ANNUAL uAIT COSTS . 200 -
PRESINT VALUE OF QVENRAGE UN[T FoSTS +000
NET INCSME (BLIC PwIFLT) «93724500
PRISENT vaiLuZ OF 809k PROFITS =9372.500
NET CaS4 SENERATED JUAING THE 2gRIOD ©009
PRESEINT vaLUE OF NET caSH GENERATED +003
VDISCIUNT FoCTNAR (§l104200 &) = : " 14000

DATE
RUN 1D

CAPITa) INVESTHENT PLANNING AND ENERGY

1977

S40Y3.000
456
s456

2465664335

246664335

934647
88.878

3566.770
2825034000
1e263
“54772
=o601

«000
3564000
323,436

030

200

000

«000

390

«355
16304565
=1482433)
774314700
7037.909
+9CY

DATE 112376 PAGE
ENERGY CONSERVATION STUDY
NOVEMBER 239 1976 [REE A "o
THE L1QUID PETROLEUA PRODUCTS REFERENCE SYSTEM
BASELINE CaSE |

CONSERVATION INPACT. PROJECTION (DOLLARS IN THUUSANDS)

1978 1979 1980 1984 1962

551744860 B0733e000 839074520 873264250 906194300
o948 e898 [X-XT'} 814 ’ 0815

948 «898 o838 1k 818
523324096 724934036 703384522 7,077e519 73995068
5235324096 724930036 7033803522 71077.619 73995.]6¢
9,047 T 874224777 80,278 72473777777 654478
B86+522 Tuel )7 - 700332 6200660 550422
88360425 206840¢D)4 25671020 265144472 257424503
2827400168 27267060172 2733150434 2651440727 257425003
© 34125 0 97007 944007 ° ° 104000 104000
=2.576 sbetys 670229 740351 7156474
»e262 69795 7777 64902 7T 74606 77 740685
+000 +000 o000 + 000 + 000
708+000 2179+000 25024500 29844500 349674000
8349.711 16374415 17990680 18524829 19574031
000 «000 - ° QOO0 " +300 «U00

«000 000 «000 «000 «000

«000 «000- «000 + 000 2000

000 «000 +000 +000 2000
e788 0568 e532° 77 500 eN69

0652 o425 0363 sail 0265
“727e776 187730138 189924521 210049+260 2)321.638
*601e487 14103029 329720197 J32430¥93 20454508
159050327 134194003 — 96274315 - 152314970 ° 19007021
13144+898 10081+8986 65754586 V4570667 79070727
826 Y1 A Y3 564

2751

38

111970

1963

P48520 145
0772
v772

72693003,

72893631}

574609

48¢54 9

25161 Y94
2506190947
T 10000
Téen2]
70278

(DI h]
3979+000
209185

«UD0

+000

V00

«0UQ0

(R LD

0426
217024290
11136706
11514029
5906523
- 513

890€-y
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seee PRIDUCTS PIPEL:INE SYSTEM BASELINE CASE 345E10 . DATE. 112376 PAGE. J?

5YSTENSs 5CIeCE AND SOFTHARE
-AC PROJVECTION MIOEL
2IPELINE TRANSPOXTATION SYSTE4S ENERGY CONSERVATION STupy

DATE NUVEMBER. 23s 1976 [RRA R} ¥ _111976 .
RUN 10 THE LIQUEID PETROLEUH PRDOVCTS REFERENCE SVYSTEM o
BASELINE CASE

P38 WNEPIRT NOo 19 CAPIT 41" INVESTAENT PLaNMING aND ENERGY CONSERVATION IMPACT PROJECTION (DOLLARS IN THOUSANDS)
' TIHE 2ER19D L98Y 1985 1986 1987 1968 1989 1990 1993
ACYLIVLTY - : . g . o
ANWUAL TwROUGKPUT [uw BARRE.S) 982320260 102;5%¢465 10522443901 J0638D+F|0 1119320330 1449814570 l]su;ocszo 121983473 -
TTTTONGATwAL TERIFE (WNIT TRANSPe CHARGE) T LT Y L Y T ¥ Y- 1+ 2RS¥ Y L)} o716 1699
ACTUAL TeRJFF - TEL 0841 o811 v 812 0772 o791 o710 0890
T T KO4INAL TRANSAORTATIOn REVENUES® TTTTT T 816734967 B5BBTeq1? 853840949 87987-048 T66.850024 852010588 B4PN34608 TBYSfess5s T T
ACTUAL TOTVAL REYEWUES 816731976 85887s4l? B85304.969 B7987+048 B86.850024 852014588 647434608 BHI5leese
LEVERAGE
CINS=TERM (FLNOED) OEGT TG ZAPITA. & 77 777 BR,1B& 77 43,789 777 36,388 7 29.03577 7 T723,030 1640507 7T 10485 T T 4,079
LONG=TERn (FuNDEG) DEdT TO RBSSETS % 43,002 36459} 10362 24-2)8 19402 134560 96224 U LA RS
PRGFITAZILITY
0P72IaTING INCOME LfCC RULESD h 231699245 245994152 249195026 233800458 230459827 226030295 223814696 2184744565
AvivAL I1CE RETE BasE 2566420461 245941 e54) 2419504270 233804-590 235458428 226032¢Y57 2239764248 29 4uveoidp
RLTE OF RETURN 0% ATE 3ASE (%, o 12,009 10,000 10,000 10.000 " 104000 ° 10,000 9,993 9,969 77
A0Te 0F RETUSN O4 28IC=IN CAPpTALIE) . 79.782 80e186 §le063 85031} 863+830 42095 81173 79+065
RiTE 04 RZTURN ON TOTalL CaPITar- (&)~ 7 7.810 7 Te293 ° 7Te815 o101 777 70788 T T 74567 7 T 2e2%9% 77 7 74081 -
ENERGY COXSUaPTION )
ANNUYAL ENEZAGY USLGI IN MM KN*4RS »00 +000 000 M [o]1] «000 «000 «Qou V00
AgNJYAL £%ERGY COSTS ) 45825000 ~ 5226.000 5888.0000 6611-00D 7404000 ° 8329.000 93520000 104670000
PRESewT valUE OF E<ERIY VUSED 2137,537 21464334 22704079 23174115 2059143 24124015 24624674 25054747
JALT cuST OF englgr (#) o 1000 +000 7 40000 T 7700 7T 000 T 7 4000, 777 4000 T T eG00 T
ANNJAL ENTRGY WASTED IN KW=4RS iND 2000 2000 « 000 ~000 «900 +000 +000 2000
ANWUALL ENTRGY waSTEQ COST (#) »000 «000 « 000 «Goo «000 " 4000 «000 ’ «020
PRESEN" vaLUE OF ENERLY #ASTEQ 000 « 000 «000 +G00 «000 000 +000 _ sboo0 )
OTHMER HMEAaSIUNES . :
T TATAL ANNJAL UNIT CZOSIS Tt 249257 77T TTe403 7 T $3BS 7T 93700777 7 @3S7TTT T 7 w345 77 W340 7 033} T
PRESENT veLUT OF &vwERGGE UNIT ¢35TS 198 o171 e 148 » 4§30 elly «}100 090 079
... _NET 14COWET (E0DK PSOFIT) +2i528,601 223524963  22900,422 24021,991 23582096 " 231924191 22931,480 22236409)
TPREYENT VaLUE OF 530K PROFITS 12514424 $507.026 B62Ye105 bY4)9r2469 7595484¢ 67174952 0038576 $S347+083
NET Casy ZENERATCU UUNING THE PfRIGO 156369936 103434743 8280700 115812827 " 10738eb)y - 6765482 99755954 6004520
PRESENT walUE OF YET CASH SENERATEQ z@895,2498 4383.877 31374147 405943460 k5380 1959.032 4626,875 143724436

OISCOUNT FACINR :¥wL0CI0 %) = ' o vN&7 - 424 0 ¢38&7 A0 T T e 39 T 0290 0263 T 0239

890€-¥



SPT

235 R:PIRT wOe 38

PRIJQUITS PIPELINE SYSTEM JASELINE CASE BASEYD

SYSTEMS, SCIgNCE ANU SOFTWaARE
LaC PROJECTION MODEL.

PLPELINE TRANSPORTATION SYSTENS

DATE
. RUN J0O

CaP{Tai" INVESTHENT PLANNING AND ENERGY

TINE PER10D ’ 1992 1993
ACTIVEIYY - .
ANNULL THRIIDUDHPUT (mM 3JARRELS) 1256430220 1294124575
NGAINaL TARIFF (Y4IT TRANSPe CNARGE) - 0651 0624
AlTuay TaRrlFs 065 0624
NOSINaL TIANSPLAITATION REVENVES : T 817864732 8J74T 746
ACTUAL  TOTAL REVENUES 817860732 80747.746
LEVIAASE
: LONG®TERIM (FUNDED) DESRT TO CAPIYAL & 7~ ™ 3,333 7 2,809
LING=TZRY (FUNGED) DEST TU ASSETS @ 24802 24429
PRCFITa3ILITY
UPEILTING IMCOHE tige RYLES! 208824717 199784139
byyudl 1CC RATE BASE 209875¢333 2006054996
XaTg Q0F RITURY ONn XaTe BASE (& ) : 9+¥50 94959
RATE OF RITURY 0% Pafd=IN CaPpraLls) 7404079 700101
Raleg v Revuly on_TOTalL CaPilar (#i ’ 6,280 5,605
ENERGTY {345JuxPllay
AMVIAL E%NERAY USAGT 1% MM KA=4RS « 003 « 000
AywUAL ENIRGY COSTS 11671003 130534000
PRISENT VAL UE OF EnNERSGY USED 2539,959% 2582,862
D13CYJ5TEDY VAILUE 3F ENERGY USEn ‘d 10,00 %) = 914150371
UNIT CUST OF E~NERSY () 0003 +300
ANNUAL ENTRGY WASTED IN Ka=HRS (M) 300 «000
byyvarl ENERSY WASTED CosY (8) «000 «000
PRESENT vulUE OF ENIZRGY W#aSTED : «000 «300
D15COUNTEDY VALUE OF ENERGY WASTED §3 104,00 %) = «000
ITHER MZaS JRES
T3TaL wNNJAL UNIT CUSTS 3 I 2318
PILSENT vaLuUE OF AVERAGE UNIT rQST3 «069 0063
P30JUWTED 4vEKLZGE (AVNUAL) UNIT COSTS
LLLv3eRJIN  AVERAGE COSTS) (39 12,00 2) = el9s
NEY 15Cavf (Bosk PRofFIT) 2102008636 198030841}
PxESENT VvALUE OF 300K PROFITS 45744703 39184045
915CIUNTEd VA UE U5 BOIK PROFITYS (3 10400 ) = 1322)12.824
NET CaS5~ GENTRATED DUKING THE SERINDD 2849116779 27362,73¢
PRESENT valUL OF NET (aS+H GENEwATED 61683¢23) 54434573
D15CUYNTED NET CdSw FLOWN (3 10.00 6) = 141327.927
IISCVUNTY FACTAR (610,000 8) = 213 «198

ceeces INTERNAL RATE OF RETURN ssesee

NOVEMBER

BASELINE

23 1976

CasSE

DA

ENERGY CONSERVATJON STUDY

TE 112376

‘-

[ REREH A
THE LIQUID PETROLEUM PRODUCTS REFERENCE SYSTEM

CONSERVATION IMPACT PROJECTION (DOLLARS IN

1994

1332954080
610

04610
81280.020
81¢80.020

24342

20039

190640838
1913360654
o964
664668

5,092 7

«000
146910000
26Q2.306

«000
«000
«000

«000° 7 7

0326
»059

186890034}
3397594

26449,43¢
47574164

«180°

1998

1372930654
' 587
2587
"8064)e386
8064336

1e924
o683

16182¢584
1820679312
o 94987

83¢745

2000
150954000
. 24484153

«000
0000
+000
+000

0325

+053

180089087
29440468

255674185
43800440

olbY

"Heb4y T T

1956 TOTAL
L93412031492094965,0328
0564 14e791
+564 140794
T797800418152324940844
79760+41615232490844
T L 544 " 37,909
10357 J2e559
. -
171650164 4248334501
V7279797 )147190884437
9934 9003
60143 624204
$e211,77 §¢707
«000 «000
154Y¥+000 14941654000
23034828 414164371
«000 +000
«030 +000
+00U 2000
TTTT T T .000 T «000 "
0324 80451
+O4b Je¥17
1697006656 3670294539
2525554 }322124824
24954990764 29062810414

J6NTe3 66 113327927

(FR 1

o

+000

PAGE

0o

AVERAGE

1087325606
o760
¢ 740
761620492
T6lo24e492

37,909
3240859

T 212414940
23595444228

7.003 "~

624204

«002
72084259

Se707

40

THOUSANDS)

R «0G0

+000
« 000
«000
T <000

4]
8 X

175724635
0610064}

1410800639
3560603%0

+000

111976

890€-4
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eepe  PRIOUCIS PIPELINE SISTEH BASLLINE CASE BASELD . DATE. 112376 PAG; _A*l_

©OSCF = RO1 CJ3F B 2825043030 (FRaM YCAR 1 OVER 12 YEARS) s 4033 &

23CF = Rl 0F b 25250.300 (Fanm YEAR | OVEA I3 YEARL) ® 42,28 % L e
0Cs = RD1 0F 5 282504300 -(FRom YEAR 1 OWER 23 YEARS) = 4le?l & .
L3
-

890€-¥



PRIVUCTS REFERENCE SYSTEM aaSELINE CASE LINKED WITH PEP «PRODI

MASSJdeyoPBASE)

LYT

O O NV EW N~

FINPUT
PHDOE®) \APRO 220, READPST, JCCT RBASEF®T REMARK]1 D0 4pRT0OB8T ,AUTOBsT ,THRUPHSE],
PRTIAsT PRYIUSFI\PRTZOwF ,PRTIOSF,

1DUNI14)830~ LINKED &iTH PEP ePROD} »

AuTOBeY PaYDIVEF REINVFST,REIVRB0.0,TAXR=Q S

IREX(1)eQ, o.ezJ..]Juq..l:aa..)le..l759..|338..192...20¥b..2}%2.-22790|N'___
IMEX N 12)82449¢04545002752¢029400031630933619935030436520037660133880¢,
GAEXI1)®0¢0+ 11750 0248100260%¢12749340284004294340305709319000 R
3115..JNED.936530-373\..3687..“055-.42250143910u“sbbon“7“9-o“9q2-|
3148, ,
TOFIT12)82358¢04447044700¢450090052590455294056434,0265¢40620¢04
7022..7352.-7833-032940133100|9429:097950310255-0l079900113390.__“__

OATE 112270

119360,

L10Nes, . . P
LTDAL1181271264350  1971264350° 72054, 794349, 4811e%s 621346,
LTOY 1)), 0, 2y By 124 14
LTINYRUL)Ea134134015%0105.15419
LT0YR) (1183030248082, 14,
LTORMtEIs b el alalaly,
CTOPERIB)I®Qe1040elaodsoloaloal,

LTOYI1 (11 mlodo2sbslZetue .o e e Rt U O

1LTOFX11189372e549372,45,
LTOXYLi b=t s2edatbalels
LTONYZ(E1)s15, l5|l$l|5-|50]5!

CEPNu13, . e e © et 4 e e 4 e

CamAL|)®127803+5s 12760345, 8006es 1955¢4s 465244
CRPALSISHS 002378048271 0027750,45600,
CEPALLLIEE3200539600441900650%00431%,,

SAPY L1080, 00¢030%96607.8.9:1000840208307 14015
SAPYLLLDI® 10203040507 0Re®010010al2033414,15416, .
CaPNYFli)a36s 369 3bs 3o 364 36 364 36 3bs 360 3be 364 364 360 3b6»
CePNYTI11822, 22, 22, 22y ¢24 225 22, 224 220 220 220 220 220 22s 22,

carTadlidlsdedelolabolatabobolotobalotod, o e

CAPTARCLI®el 1400l 1490e94554004550004551004550004550404554404560004660

Je0455,¢3455,004953,00455403455,

CaPTEY(Eldall ol

CAPCIM(])a0ei), . :

CaPTCat1)ul27803¢5, 127803¢5, 8006es 19550, 48524,
4519237300827 1002775004561 655320453460 0441400690400 431%0%
CapTCHiLIIaQol ool ooloaloalooloolooloolooloolsetoclsalonls
CAPTYI1I®M0,0e20304004748a90300t1082013519,18,

CAPTYLI1 8000020308364 74849300e10012003,14,415,

CDSCI11=5160ss .. e e e i s

LCEGEI 182825043,

LFL3VeF  LF I oF  FaF v LFISbIBSeF LF(7})®¢eF, o oo e

LFLO1aF  F  F . F, LFileb)ar LF16B)aF,LF(B80)aF,LF(B82)82eF,
PYRATERTe 10,

381CCa2825034RBICY )| RBICOSU.0+RBICYD=] ,ROICR®040275:FILL06¢0

JROINS3,JR01A(1)52825043,2825043,40ROIYI{11ml, 1 DROINY(1)®L0415,20, = 777 "

JROJ4tI1#2825043, OROIVLIII)=},

BEND . . . e e e e e e

Figure 16.2. BASE1l
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JFM REPORT NOs 8 ‘

PROOUCTS REFLRENZE SYSTEH

YEAR

- -

-

B o= e e g B
O ONMNOUVLW

.-
-

N O OB N U SN

ENERGY US5€D
THOUSANG
KJLONaTT=4RS

2449594642

e 4B 980810

T12964)e862
1454392801
1566080459
1763120136
191498+1319)
2157820,72
2333369197
453366588
26923148136
2938140160
32179389
AN 304096

13737374948 °

4117978eqgsb6
4476780554
4843730568
530832773

308024773

IJ0PEP SREFERENCC SYSTEM ~

CCST OF ENERgY

EHOUSe 5774,

611490
13204266
3736465¢
H¥371e84¢
4870524
5647.82¢
631843313
7339995

- 81574059
0260582
P9Te942

11236032

12677582

13869+463%
156.9¢438

177364803

" 198300807

421224} ;3

4969804

5718899

SYSTEMS, SCIENCE AND SOFTWanE
J7A FINANCIAL PROJECTION MOCEL
FIPELINE TRANSPORYATION SYSTENS

"PEP QUTPUT FILE ®PEPOUTe READ FROM UNIT 8

ENENGY WASTED CQAST wASEED ENG»

THOUSAND

__xILOmaTT=uRS

+200
000
«000
+000
000

«000.

60730
30923
2640675
« 000
167415}
21e782

6360126

21740
1496693
5454531

79754

279725 7

274725

151285 77

DATE
RUN 1D

PNUDE & |

e 06724076

__THoUSs /YR,

" e000
«000
+000
«000
«000
¢000
0222

, 0133

NEIY Y
+000

60207
0832

450061

0882

430465

30642
10304

Ledna

60257777

ST geTge T

AASE.INE CASE. LINKED wlTH PE? ePRODI

DATE 132376

ENERGY CONSERVATION 5TUpDY

NOVEMBER 220

BaSELINE CaSE

103465101

109768454} 65

1130770681
L1130720684

10658605627

1976

18842:¢€6
THE LIQUID PETROLEUM PRODUCTS REFERENCE SYSTEN

) paA~svaatq7xoy REVENVE) THRCUGHPUT, AND ENERGY COSTS. WOOEL (PEP) PROJECTION

(4

AGE

(1)

.. LINKED WITH PEP_ ePRODL

o

104476

A S

245253+28)
26523844727
2868550094
310233258
3257450441

_IHOUSs B/YRy

«000
~+QUN
<000

e e

0000 .

0000
00U
030
GO0
»000
»O00
T QU0

“000.

<000
«000

THRUPW ® |~ ° 77 ENERGH = 0~ "~ "NYPEP » 20
NFERRERy T e e e e e
THROVGA42UT REVENVE SEGe EXPENSES
NILLIIN
... BARRELSYILES/YR _ THOUSe 8/Y¥Re

22607-907 ° - 257734014
45894- 055 54935183

- 621434010 7T T 843834689 7T T
698284729 921520446

""" 7262:1875 77T 1008320467 7 U7
7552614755 . 1098830476
78547482) 1199934209
816894727 1310334031
841400426 T TTTTTTTTT 44174 0.639 T o
866639633 15326700472

) 8926499570 77T 1es75de926 T o
?19424510 1792884479
47000783 " 1934784637 °
7541482 20967794758

TTT100%660062 T T T 226768e848 T T T T

YT R

«000
+000
«000
«000

000 .

g90eg-d



boec PROQUCYS REFERENCE SYSTEM gaSELINE CASE LINKED wiTH PEP ePRODI DATE 112270 PAGE 70

SYSTENS, SCIENCE AND SOFTwWaRE
LAC PRJIJECTION MUDEL

PIPELINE TRANSPORTATION SYSTEMS ENERGY CONSERVATION STupY ) o
v
DATE NOVEMBER 22 1976 4i%2:50 #b 101478
RUN l0D THE LIGUID PETROLEUM PRODUCTS REFERENCE S5YSTEM
"BASELINE CASE o o LINKED !lTN PEP "?RPPIN_MM_W_WW"
P33 REPDAY NO. 38 CAPITal" INVESTMENT PLANNING ANO ENEQGY CONSEAVATION IHPACY PROJECTION (DOLLaRS IN THOUSANDS)
TIME PE®10QD 1976 1977 1978 1979 1960 198y 1982 jv63
Acriviry .
ANSNUAL THROUGHAUT (MM BARREL=MILES) e000 226074907 4568940065 473430010 698280729 726214875 75524¢755 78547+82)
“N3MINAL TARIFF-{UNIT TRANSPs CWARGE) T W000° §e140 1197 10257 12320 10386 11455 ye528
ACTyaL - TaRIFF «000 11490 Jel92? 10315 10057 1030 10009 2958
NOHINAL TRANSPCRTAT]ON REVENUES e *00D 25773014 549350183 BY4IBBeE8Y 92152446 J00630e467 09888478 19998207
ACTYAL  TOTAL AEVENUES *00G 257734014 549354183 74B5)¢489 738080483 7478ge350 762084908 752430863
LEVEAAGE
LONG=TEeY IFUNDEC) CEAY TO CAPITAL & ~ " 77" 93.088° 930355777 934074 T 8600817 TTBe7IT T Le3M4 T T 630929 T 54e5); U :
LONG=TERy (FUNDED) CEBT T 4SScTS & - 90+000 88s414 650698\ 770133, 69-.«9| 610623 549e5)7 47+737 )
PxOFITIBILEITY . : .
QPERATING INCAONE (1CC RULESY : «000 4417958 108874245 276700617 2733154 265334424 257674195 251700492
= ANNJAL 1CC R4TE BASE . *000 2825034000 28274001468 27670060172 273315414 2853440727 2574250039 251619947
o R2TE OF ATTURN ON R6TE BASE (K} T «003 leSb6% 3.851 100000 " 10eQ00 - 10.C07 ° 10010 " 100003
O R4TC OF RETURN On PLlI=IN CAPITALLB) +000 24759 40683 8943806 734037 744418 754506} 160850
RATE OF RETURY ON TOTAL CAPITas (%) o <003 -y286 T 472 7.002 7364 7 T 7e467 77 Te547 7 T Teb30
ENERGY JUNGJNPTION .
ANSDAL ENERSY JSa%€ IN MM KW HRS 2000 244594842 4UBPBeB10 12F6410862 [45439480) 1566080459 1763324361 91498039
ANNULL ENERGY COSTS : «000Q b11e47] 13200268 3706850 439) 6440 48794528 56474823 8318303
PRESENT VALUE OF ENERSY USED «003 555,901 1091.130 47854014 29990412 30244215 JluBe047 J2424488
UNIT COST OF EMERSY (%) - 7 QD3 +025 ° «027 0029 © 7 e030 09317 032 77T w033
ANNJAL ENERGY 4ASTED IN KA=HRS (M) +00D +000 +000 +000 +000 - +000 QU0 64730
AnNJAL ENERGY WASTED) COST (3) +000 «000 2000 «000 000 + 000 « 000 0422
PRIZSENT VAILUE OF E€NIRGY wWASTED +000 «QUO «000 +000 »000 +300 «000 o elie
9TAER «£454R€5 .
TOT&C aANNUAL UN]JTY £OISTS , «000 0945 «960 . 0703 0666 0828 | 593 560 7
PIESINT VALUE OF AVERAGE UNIT rOSTS +000 0859 793 0528 «455 0390 0335 0287
NET INCISE (350K PRIFIT) ©93724500 «779,376 $323.043 19601735 20633,0%2 21023.212 21346,3256 21710+%8a
PRESINT veLVE OF 3dadK PROFITS «93724500 =708.524 10934424 1847270073 | 40Y2e646 130530761 1204%e448 11409732
WET Cu94 GENERATIOD DURING THE SER|QD «J0U0 65920888 79566346 142490807 12674836 . 1525009491 140334713 115220237
PRESENT vaLUZ OF NET CaSH GENERATED +000 "7811,717 19839.790 10705494} 76964084 94690035 79214665 59124730

S1S5C0UNY FACTAR (GI0.J00 %) = ’ 14000 0909 «826 o751 0683 Y Y 3 T .056* 513

890€E-¥



0ST

(XYY} PROJUCTS REFERENCE SYSTEM 3aSE.LINE CASE LINKED 2)TH PEP #PROD! OATE 112276 PaGE S
SYSTENS, SCIENCE anD SOFT4aRE . A .
LaC PROJECTION HIDEL :
P PELINE TRANSPORTaT]ON SYSTEMS ENERGY CONSERVATION STuDY .
OATE. NOVEMBER 220 1976 t4i4238¢ L1 101478
RUN 10  FWE L1QUlD PETROLEUM PROOUCTS REFERENCE 3YSTEM

3ASELINE CADE

P38 REPIRT NO. J8

TIME PERIOD ‘ 1984 1985 1986 1987 19488
AcCTIviTY | T )
ANNJAL THEOUGHPUT (MM BARREL=MILES:

T UROMINAL TURIFF (UNIT TRANSPe CHARGE) 1e604 le b8y 1e7069 JeB857 14950
ACTuUAL-- TORIFF 1e¢03y 10056 1¢022 je02¢ 980
7T NOMINAL TAANSOIRATAYION REVENVES T T 1310380035 1417170639 1502674617 16357580928 1792680279
ACTJAL  TCTAL REVENLES 649774415 888442299 83555¢166 91410031] 900620736
LEVERAGE .
LONG=TEqu (FUNDED) CEaY YO CAPiTAL & 50+238 ° 422982 T 354729 284506 222620
LONG=TERw IFUNQED) CEET TO ASSETS 424330 362025 29898  23e94¢ 194410
PROFITaABILITY :
CPERATING INCOHE (1CC ULES) 25187003 24407.067 292100633 23396e¢6)S 230670018
ANSNJAL 1CC RATE BasE 25)64204m) 2459430543 24.950027Q 233804¢359C 23045828
RaTE OF RETURW O% RaTg BASE (&1 o 10.029 10,005 10,007 104008 °  10.009
RATE OF RcTURN ON PAJL=~IN CAP]!AL(’) ) 79852 pq.zlz 8le119 . 85-095. o Bl«Y0Q7
Rale OF RETURN ON TQTE. CAPITa: (B 7e674 71454 Teb17 7¢956Q

TENERGY CONSUWPTIIN

ANNJIAL ENCRGY USAGE In MM KW"WES 215982,172 233036,197 250364,580 257231.834 293819,160

ANwUAL ENERGY CO3TS 73394908 8157.,0%9 *3264582 19970942 11238¢}32
FRESENY vaLUE OF ENERGY USED 34244520 3¥59.388 ~480.138 i5049¢218 358D.815
UNIT COGT OF £NERGY (4) oo Y F1 1035 036 037 7 038
ANNUAL ENERGY WASTED B4 KW=dRS (W) 3,922 364,475 000 167015 21e762
ANNJAL ENZRGY WASTEOD CIST (3) T Y] 12.765% + 000 4207 0832
PRESENT VALUE OF ENERGT WASTED e0e2 Sa4l4 +000 ¢ri76 0465

OTHER MEASHRES

: TOTAL ANNUAL UNIT COSTS oo "e545 YY1 503 7T 7 $HBYTTTTTTTTT 4T
PRESENT VALUE OF AVERAKE UNIT FOSTS s 259 222 o194 17y o152
NET INCAME (300K PROFIT) 225614358 22665.,778 239164230 2%0394602 237034886
PRESENT VALUE OF 300K PROFJTS - 105250040 9612.503 €635 99 $425¢734 75524789
NET C8Su SENERATED OURING THE @gRIGD ~ """ 126690754 103614856 62564508 | 1597988 " JQYV60+405
PRESENT VALYE OF NET CaSH GENTQATED 5905.844 4394, 358 iisd.2v) 10654725 34926323

- JISCOUNTY FACTOR 13104000 5) Y 7D SEER'Y £ B «386 © ° 0350 319

CAPITAI" INTESTHENT PLANNING AND ENERGY CONSERVATION IMPACT. PROJECTION (DOLLARS IN THOUSANDS)

. Bl6894727 BY4IN0.426 BbbbYesdd BI2640570 _F19424510

70658

.. LINKED WITH PEP ePRQOI

1989 1990 199}
94700783 975414812 004084062
20047 24150 24457

e 946 _ o916 (-3 2

1930780639 2096794758 2267p8ecud
895750643 893024502 8947)0592
154766 104470 4e008
134356 90087 Je vy 9
226150031 224120323 3193233
226032+957 2239760248 2193440639
T 10.006 . 1De007 10008
820140." aloZBR' 19¢36)
Te437 V)27 60963

321793,89) 391304,96) 373747,.945

126770582 38494639 569438
36724284 36474043 3739170
039 o LI . 042
8360126 214740 199¢093
254061 o082 69457
74259 ) OZJZ_N” Jo4u98
Teq65’ T W89 w48
*]135 izl jui
23204928 229620107 229i9e8%0
6721064} 646064 53e7¢432
67770918 T J00060182  4CEBe209
1963,322 2634.941 14574483
T w2900 0 7 4263 C 0239
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TST

Pl

ACT

LEV

P0

CNE

0Tx

PROQNCTS REFERECNCE SYSTEM

RASELINE CASE LINKED W1TH PEP ePRODI DATE 112276 PAGE 12
SYSTEMS, SCIENCE anND SOFTHaRE
LAC PROJECTION MODEL N -
PIFELING TRANSPORTATION SYSTENS ENERGY CONSERVATYION STUDY
DATE NOVEMBER 229 1976 19342356 ub 101476
RUN .10 THE LIQUID PETROLEUM PROQUCTS REFERENCE SYSTEM
BASELINE CASE LINKED WITH PEP  ePRODI
. . N -
REPORY N3« 38 CAPITai" INVESTHENT PLANNING AND ENERGY CONSERVATION IMPACT PROJECTION (DOLLARS IN THOUSANDSI!
TIME PERIQD 1992 1993 1994 1995 1996 TOTAL: AVERAGE
IviTY
ANNUAL THRDUGAPUT (MM BARKEL=MILES) 10349824101 1065864562 1097844165 1130770681 113077¢68117045904797 852294539
NOMI%AL TARIFZ (UNIT TRANSPe CWARGE) 24370 24488 24613 20744 20881 " 374095 leBBS 7777 77T
ACTJUAL  TARIFF eB85] 0823 2810 «801 2798 170264 808
NOMINAL TRANSA0RTaTION REVENUES 245250023 2652380172 2868550094 310233758 3257450441 34224664656 711230332
ACTUAL  TOTAL REVENUES BBI00s143 877294949 38872.96] 90593430} 902580336161268554578 80642778
ERASE
LONG=TERM (FUNDEDYN DEAT TO CAPITAL & 3e276 24763 7264306 777 TJeB9S T JeB217T7 TTTTITNINS T T TGS
LO4G TERN (FUNDEDE DERT TO ASSeTS & 24820 24395 24011 10b6) 14339 J2e412 _d2ewg2
FITagiulry N
OPEALTING INCIME R1CC RULES) 210056722 200730436 )P14542752 182200140 172940173 4309474094 215474354
AqNURL 1CC RATE 3egE 2098754336 200605996 1913360659 1820670312 1727970971 49719083¢437 2359540422
RaTE UF RETUIN ON RATE BASE (4 10009 19.005 10.006 10007 104008 - 94132 9.132 -
RATE OF RETURIN ON PAlO=IN CAP]tALlﬁ) T4eBY4TY 70+431 870154 830878 604600 630234 630234
RATE OF RETURN ON TOTAL CaPiTai't (¥ 64210 S+540 5.033 49583 - Yel79 "7 8,711 BEE-TR NS SR
RGY CONSUYPTIQN
ANNJURL ENERGY USASE IN MM Kd*Kas 4119984066 44748784566 4843754156 5308020773 530802077365777540250 276887474
LyNuaL ENERGY COSTS 1773604500 198300609 221220113 . 29969¢834 2671840899° 2251794787 112564539 .
PRISENT VALUE OF ENERGY USED 38590956  3927.337 39784857 4082¢763 38224951 6505540010 ¢ 0G0
T II3CRUNTEY VALUE OF ENERGY USEa (@ 10400 ¥) = 6504854001 o T ) N -
UNIT CLUSTY OF SNEREY (%} 043 LT LTS ' 0047 048 o733 0037
ANNYAL ENERGY #ASFED IN KA=HRS (M) 545453) 15)¢285% 79.754 27725 274725 2203.81°9 110017}
ANNULL ENERGY WASTED COST (%) 234485 bs708 3eb642 10304 Jo343. 8848493 Hokin2
PRESENT vALUZI OF gWHERST WaSTED Selll le327. ¢ 655 "Te213777TTT 0200 244526 T he226 T -
Bl1SC0UNTED VAILUE J2F ENERGY WASTED ¢32 10,00 §) = 24526
ER WIASJALS .
YOTAL ANNJAL uUNIY €OSTS 3 ! 443 +450 sHb4 482 495 114298 +565
PRESENT VaLUEZ OF AVERAGE UNIT r0STS 096 +089 «083 0079 s 0745 Se424 v274
DISIIUNTED AVERAGE (ANNUAL) UNLIT CDSTS T ; ” -
§LONGeRUN  AVERAGE COSTS) (3 10400 %4 w 0271 ' .
NEY IxC3xT (893K PRAFLT) 211490564) 198964938 18971255 180450642 | TI19¢675 3751378490  17863¢707 7 TC
PRESENT ¥aALVE OF 800K PROFITS 44010690 39364504 34120147 29500607 25494073 13660680590 68304429
JITZOUNTED VAILUE OF 890K PROFIYS 13 10.00 %) » 1366084590 . :
NET CASY SENERATED OURING THE egRIOD 285350789 274564037 26530,353 256044740 248784774 302389,715 151194486
PRESENT VALUE OF NET CASH GENEQATED 62100218 54324031 4771718, 41869580 28684343 1157234497 57844155 o
JISCIUNTEN NET CaSH FLOA {2 10,00 %) = 118723.497
2ISCIUNT FACTAR 1310,000 %) = o218 o198 +180° Telbd L1 «000 « 0920
oo INTERNAL ZATE OF RETURN svense

890€-¥
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PROIVCTS
201 oF
R01 oF
RC1  oF

REFERENCE SYSTEN

¥ 283504300

1 282504300
i 282504300

(FRC4 YEAR

{FRaq YEAR
(Fan4 YeaR

1

l B

i

OVER

QVER

OVER

oA JELINE CASS LINKED WITH PEP

10 YEARS) ®

15 YEARS)
R0 YEARS) =

+PROD1

$3.99 &

4076 %
1507 §

OATE 112276

PAGE
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ceos PRAJINLTS REFERENCZE SYSTEM BASELINE CASE LINKEDQ WITH PEP oPRODI

TINE PERTGO
STWIR LINE ITENS
V2Z3aT1IN AND MLINTENANCE. EXPENSES
INTEREST £x2Ey3ES
T6Tay TYPENGES
YHJISED TaxX LTSS
N WNJSED INVESTHENT T1aX CREDITS
" LING=TERM  BIQAIwING
MZT a021T10NS TO gQUirTY
4921T13NS T BLANT & EQUIPHAENT
LONGeTER4  JEAT RETIREMENT ;
PLANT & ESUIPKENT 13 QRIGINAL e0OST)
NET PROPEITI § EQUIPMENT ‘
T3Tak JIE3T IAL_LNCE
10744, TIVLTY CAaITAL

. TIME PER10D

0TIl (INE 1TENS

IPTINTIOIN AND MAINTENANCE EXPENSES

INTEREST €X2E4S5TS .
TUTA, EXPENSES

UNJ3TO TaX LOSS

YNJISED INVESTMENT 74X CRED{TS

LI43-TEAN 33334 1NG

NET A23IT1ONS T2 gEQuUlTY

AJ21TICNS YOI PLANTY b EQUIPMENT

LO95-TER4  QEQT RETIREMENT .

PUANT & EJUIPHENT (@ JRIGINAL rQST!

NET PROPEATY ¢ EIVIPHENT

TITAL JEAT BALUNCE

10T L, FAJITY CapiTaAL

€ST

TI®E PER(QO
ATHE LINE ITEHS

JPCILTIAN AND MAINTENANCE EXPENSES
INTEREST £APENEES

T3Ta, E€XPENSES
UNUSED Tax I35
UHISEDI INVESTHENT TAX CREDITS
LIWe=TIRm  BORALEING
NIT A3D1T10NS 70 guulry
A321T13%S TO PLANT & EIVIPHENT
LON3=TERIM  JTAT RETIREMENT _
PLENT & EIVIPUENT 13 QRIGINAL rQST)
NET PAJPETRTY § ESUIPMENT

TOTaAL QCBT 3ALANCE
TaTaL EIUITY camiTal
eoeces AN3 THATYS THE 4aY IT 41LL BE seee

1976

«J00

000

«000

«0093
111624770
254252,699
282504300

2556074000

+ 000
2556074000
23%607+000
2542524099

188774800

1984

2043000

168230034 -

449970299
© «000
«000
7943,909
«000
8271+000
23534,.520
281320.000
225054248y
1476954828
1462970629

1992

3361000
12860767
458104862
«000

«200

«000

«002

«000
17114632
J10171.000
1893511237
111564041 -

4977

127124635
21399.056

+000 -

« Q00
+000
2000
«000

+000
25546074000
2520564904

2542524699
180780424

1985.

21492.000
14769458)
440674743

+000
+000
+000
«000

2775,000

20534,520
284295.000
2208150242
1271614310
16895634405

1993

3503.000
11154404
47936,073
+000

«200

«000

« 009

«000
1231,.260
3101714000
1807354273
9924,78¢

1978

1304.000
2614548
440474938

«000
«000

7205,400
- «000

800¢«000

480,360
2636134000
2529624711
2609774738
194210467

1936

2279.000
12716013}
436340906

«000
«000
+000
«000

45614000

20534,520
2886544000
2174844715
10662679
19138794635

1994

36524000
9924478
50930,452
«000

« 000

«000

+000

«000
12314260
310171.000
17211944
8693,52}

3293540633 I4925]1.570 3682224824

1979

15009000
26Q97¢774
47180873

’ +300
«000

«000

.+000
19550300
200384260
26554684000
2475950129
©240939%+48g
390230202

1987

294494000

1066206797

434937508
«000
+CJ0
«C00
«000

332000
20534,520
2893884000
2099980492
§6092027)
215719236

1998

A7664000
85690352
94502.017
+000

0030

+000

¢«000

« 000
12314280
310175+000
1625030555

7462426y

3862680488

DATE. J 12276

1980

1613.000
249093.948
464760942

« 000U
+ 000
+000
«000
4652000
20038424890
270240+000
24487Q+228
220901¢22)
596560244

1968

2545.000
9000 ds?
437240165

«000
«J00
48114400
2000
5346000
20855279
294534+000
2073110492
700484392
239623412

1996

38884000
TH602264
540184985
«000

00D

<000

«000

+000
1231260

8,

1759000
21390.‘22
495740427

) «000
+000

2000

+000

+000
2003g4c40
2702204000
2373644429
20038620743
80679¢456

1989

27824000
700448239
H4048.587
+« 000

¢« 009

+000

' +COQ
449144000
268554279
2989434000
2035434992
491936312
2628280047

TOTAy

49038000

2343430468

9022880578
2000
111620276
2799240992
282500300
310171000
273695,988

310171200060283744000
154887 0695449164908}2

8231400124951087,906
403386+1374))725154375

PAGE

1902

1838.000
200864296
44799.893

]

+000

000

000
451000
20038,260
270671000
230309046
1808244705
JUZuLbSe78Y

'1999

29404000
5540067}
44759.087
: +000
+000
6213,0600
<000
69049+000
2)1209,519
30568524.000
2021434882
343374192
285790+ 156

AYERAGE

24514900

74

1963

19214000
180p62¢47g
439904078

000
«000
+ 000
sUJO

23784300

200134269
27304%%e0ug
22516be379
1637646445
‘21716'271

199}

J31e3e000
T 34136719
4954954712
«000

eUuu

«050

«J00
4319000
21269459
310171000
1979%0099,
128674673

30840ve992

T4747e024

45) 14,429
«000
55984139
13329.557
1345+252
147704048
IJOJJ.UOZ
287055%.902
2)130684+086
116718,472
1960724160

THIS 1S THE S=CUBED PINANCIAL. PROJECTION MODEL ®yFMe® VERSJON wé

101476

890¢e-d



ST

enee 645 PIPELINE BASELINE CASE BASEIIG

M2350+JePsBASESILD

.o Pace s

) $INPUT
2 JORUNI})®3IDAGAS HEF SySTEM CONVERSION 1C 1y . e —— e e o e e et 2 2ot e e 1 e+ imtinn
k) 10RUNIS)®30ASTIHPLE CYcLE TURBINES ’ .
§ JORUNI L1 )=30ABASELINE CASE (P3B40) . . e . e o o
5 PAYICSI THRUPHGBL yENERGHS ] yNPROJYBZUAUTCBRT ,YEARD® | 976,FEADOPBF NYTLC®7,
[ PATOANT PRTIB=ETVPRTIQaT PRT20ST PRTICHT, ) L -
7 REINVFaT,PaYIIVET 4D IVREREL 4O REINVR®GeCOHFPUmY REASEF 2T sRBHAX® LD,
8 L ESCO(2)ml o001 901e0B, — -
9 ESCRIZ)E} a0 19010054
10 €SCl2)%).0,1901405, T, — e . - -
11 TARIZL1)I®0001570382067e736464¢512:67485490710477475¢15547849034810836
12 YNQUB‘l0]-85051J|5V0083|9208QJ.96-28E|IDO 121.1c3.597.u06-913. O e
13 TRkUPL17)a5e 06091,
14 ENERGUI110060,15594081,20050124,2263,4967,2978,737,3307¢456,3719,576; e e+
15 ENERGUIB)I®YN0D0231 4 44660495149200097 «52944934,60183464,
16 ENERGUI 338694207404 774005910958300230)0861403714 e e e e e - -
17 EVERGU(17195¢106604001,
18 YPRICE(2) 86600, e e e e e et e e et e e e e e e et et e e
19 YCOSTEL2)a]leu2,
20 OMEX ! 2) 82006567002 168%00772200807800B885Be0 0008001005200
(3] 115490 | 2G84 1265300134090 41003B00)bY66vs|7793,01863%0s
22 1962600204580 ,21 4130422446804 . .- . .
23 A0EQ( 1.0 TOALLI®D . D(EQPER®De Y0, A0WCLLIN)ITF0T70+STOPEREI)ID2100408,
I3 LTONs]L, . e e e e e e e e e e oot @ et + o
25 gToAlZ!‘SSb?--[69410.1685.n23705-09092~-3502o.l559;to47550-.3325-u3921oo
26 CTOY U2 130014306070 9¢10482083004415, e e e et et e e e e e e e e o
27 LYIONYH(1)n]l:e]8,
28 LICYRLILIE 16140740 Bal10sllel24b40154000 . . I
29 LTORMUJ &1 "),
30 LIDPER())8]1:2e08, . . - . e e e e e e e+ e e et e e eme e
3 LYOYTLtLla edo o oBaznsliel2aldelSelity
32 LTOFX (1) mu767 LTOXYLEL)st,LTONYN(L)nLB, e e e m
33 CAPNzx12,
34 CaPALL)slEL]?T 0 e . e
- 35 CaPAIZIE | 27850455690 16941 a136850023705¢19072¢43502041557201475501 T
36 3325e43720 00 o I ) o
37 CAPYLI)™Ze0ule30ba708,100100l3,019,16, 77 7T T T
33 CaPYL{11820 002,040 7,84100k01002014, 1Seims O
39 TCAPNYFUIL)&] 36360 CAPNYT(L)n])3022, oo T T
40 CAPTNM{1 139, ,Y03,CAFTOR(1)®1240040, o o e
L¥] CePCINLY )aBY2Y 0
42 CaPTcat)lmlBol774, e
43 CCAPTCAI 1% 7766005569.0169410036B8500257C501909200¢350200 0569203476500 T T s e e
A 33250437%2] 0, et e e e oo+ e e et o = mm e om e e e ereroaremn 2 o e o e et e o
45 LAPTY(]imzm0ais34607.0,10411013004,15 o ST
46 CAPTYL(1 )20 4204474641030 0012404415,106, = R . R N - .
47 ZAPTCRINI®YIZeDe 1D .
48 ICFRe0VI0.JROINSILORGIA(LII®I00.0,DROINY () ISI0,85420 e e i
4y SILLeS9% ¢
30 LFI318F Fs LFUINISF T, FoFs LFLIDS)IOFulFI95I8F JFiaF)," ~ e e N . .
51 LFCLEI8F oFoF s LFIRIOS (LF(BOIRFLF(BOINF FsFoF, B T
62 LFtSelaber, LFI71)8F FoFeFs LFilL14)wF, . e e - .- -
Sl 3eEND
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SST

sene Gas P1PELINE BaSELINE cASE  8aSEJID . DATE 112276 ~ PaGE ¥

SYSTEMS, SCIENCE aND SOFTWaRE o .
JFHN FINANCIAL PROJECTION MODEL ' o oo
PEPELINE TRANSPORTATION SYSTEMS ENERGY CUNSERVATION STUQY

OATE NOVEMBER 22+ 1976 15163347 LT3 11i976

RUN 1D GAS REF SYSTEM CONVERSION YO SIMPLE CYCLE. TURBINES
BASELINE CASE (P3B.0)

JFM RZPORT NI, |q CONSOL1nATED STATEMENT OF INCOME eoee PROFIT AND LOSS PROJECTION eecee
TIHE PERLOD 1976 1927 1978 1979 1980 S 198) 1962 1983
RIVENJES S ’ '
NET 34065 aND OPEaTION REVENUES 000 379900919 422280647 469420156 518420660 573410286 633064498 6970b6e79p
SALES - PROZVCT & T T «DD0  ~16094286 =28024201 =51800592 T ~730000187 =123090104% =171860479 «19750044)
TOTAL REVINUE 4000 363864634 294264446 417614564 4454920473 450324183 461194999 500364348
COoST 44D €xPeNSEs )
OPERATION aND MALWYENGNCE EXPENSES C «000 4242.000 6567,000 71594000 7722.,000 078,000 ° ¥558,p00 96064000
SELREGaTED EIPENSES = TYPE C *000. 22)3.89%8 29894640 354357 48964530 57080731 67440059 83730357
- COSTSs EXTLU DEFREC & INTEREST ™ = "7777"77" "4000 "~ B4550898 95560640 10702057} 126180530 " 1378607317 7152994059 T 79794357
‘GROSS OPEIATING INCOHE o *000 279304736 290869806 310580994 319234944  3)2454452 308200940 320506099
INTEREST EXPENSES T TTTTTTTTT eDOD 10371e648 102400965 9640001277103940338 C 9718407077 P041084% 7 80600394
FIvaenClAL JEPRECIATION 000 56654083 5817778 583%e778 62Y0036 62900461 6290038] 6392722
ANIRTIZATION OF FINANCIAL. EXPENSES 7777777 4080 3334139 3334139 77 333413977 33300139 7 333413977 3334139 7 333e)39 7
TUTAL EXPINSES *000 248254768 25950521 264950499 2948360367° 3051284322 3U%64e402 33365¢6}4
INVEST®ENT INCONC, NEY ¢ 009 « 000 250899 450469 650039 830460 10744680 1232062
NET INCOHWE BEFORE TaXeS . *000 11560866 136010823 53110534 49710 46 149920321 152634277 1679388
INCOME TaXES . )
Tax SEPRELIATION 000 92704136 §523+273 95230273 110063¢363 107230355 07964075 }}J0150365
TAXSELT [NCOMg T T e 2264000 820884952 $0131¢46B 194 0178 305310282 106924866 10700702 12504312 °
UNJSED Tax LOGS «003 «000 «000 + 000 + 000 2000 «G00 +000
Tax LOSS CARRYFORWARD o «000 =102264000 ~1937.048 2000 ' 000 « GO0 . 000 [T
TAZ (035 tPPLIED THIS YEAR +000 ~8¢B8Y,952 ~1937.048 w000 200U 000 «000 *ULO
ITRJESTHENT TAY CHEDLTY ’ 203940300 5664900 «000 16944100 + 000 +000 3684500 23704500
UNJSED IHVvESTMENT TaX CREDITS 41654710 «000 «000 +000 «000 000 «000 «000
TAXx CRESITS CAHR)CD FORWARY C *000 20394+300 209514199 189020595 17611040y J49784580 143054463 ° 990288
Tak CHEDLITS &pPLIED THWIS YEAR «002 + 000 20484605 290850295 2632.82) 267301416 27724675 31464078
CUXRENT JNCO%C Tax «000 «000 20484608 29850295 26320821 ° 26734117 22720875 31260078
DEFEAAED INCEWE TAX $113+000 16350957 16854178 16850378 22190932 21490528 208644088 21440752
TSTAL INCOWME Thd 5113000 16354957 37334783 46700473 48520752 7 48234044 48584963 $270+63Q

NEY INCOME (300K PROFIY) ' =6113.000 99240909 - 97684041 lObﬂ]oObé “1OLiBed94 10169477 JO40Y40318 152209806 -

890t-d



90T

PN GAS PIPELINE BASELINE CASE  BaSE3LD

SYSTENS, SCIENCE anD SOFTWaRE

DATE 112276

JFM FINANCIAL PROUVECTLON MODEL

PIPELINE TRANSPORTATION SYSTEMS

ENERGY CONSERVATION STUDY

0ATE NOVEMBER 22+ 1976 15883547 7 s6 _ 1h1976
"RUN 10 GAS REF SYSTEM CONVEASJON TO SIMPLE CYCLE TURBINES
. o N - e e . R BASELINE CASE (P3BeDy | e e
JTH REPORT ND. 1D CONSOL10aTED STATEMENT OF INCONE  eses PROFLT AND LOSS PROJECTION eeee .
TINE PERIOD 1984 1985 1988 1987, 1988 AL L ERAAL B A4 S
REVENUES .
NET SaLeS akd OPERATION KEVENUSS 759990966 833854480 12150114 998120757 106692092 186734477 12892943906 |3970%e089
" SALES - PRODUCTY & ©235940287 =2826%400Y4 =2962) 0345 »356720259 =380400817 =456032¢577 =4¢569.988 eysbdIeyis
TOTAL REVENUE i . 524094480 551160478 615934770 6414004998 706516376 _ 7206404900 86359.409 93025650 _
CDSYT AND EXPENSES - . . -
OPERATION AND MAINTENANCE. EXPENSES 10052,Q00 11545,000 12p849,000 126534000 13409,000 16038,000 16988,000 17793,000
SEGREGATED EXPEVSES ™ TYPE. C . 89244425 103220297 116640140 1430209496 1685614720 197390403 256084156 298424332
CO3TS, EXCL' DEPREC & INTEREST 189760625 238676297 337484140 267550946 302706720. 357774403 44592:1506 47635332
GRGSS OPIRATING INLOME 334294254 33249,180 J37845.630 371044552 403304656 306863,498 43767,253 453904319
INTEREZST EXPINSES 98640172 906607} BYP5e571 BY3ITel4)  "BB3DTHB TTVDTeuV6 " JUTBB245T 99 Vesdp T
FINANCIAL DEPRECIATION 7051194 7051+) 94 7303750. _740)+028 78340139 78340437 V354,972 92474333
AHORTIZATION OF FINBNCIAL EXPENSES 333139 3324339 "3334139 3330139 33341239 3334139 333429 3334139
TOTAL EXPENSES 362244930 383170621 H03B0599 431270953 47208e745 558524376 62868.5)1 67135463
ENVESTMENT INCIME NET 135485 149937 164e446  §540446 1540446 1540446 15*-4*6 1540440 -
“NET INCOME BEFORE TaXg$s 163160400 16948593 313676606 21167¢99) 235370078 20943037} 236455344 2604*0634'»
INCOME TaxeS o A : ’
TAK DEPIECIATION 130340721 127150498 532514B4) 132300244 43110610 138764307 17803,303 17352e846
TAXABLE INCOME 106666213 116176427 157524664 T 5670041477 [7392e746 152349142 53300152 T 182720259 7
UnuSED TAX LOSGS «C00 «000 «000 « 000 «000 «000  ,000 e0LO __
TAX LJSS CARRYFIRWARD Y 3+ I+ I 0000 T T T 000 T Te00U T T 7T s0DU +000 2000 ‘D)
Tax LOSS 4PPLIED THIS YEAR «CO0Q +000 «000 »DUO. %000 2000 0000 V0D _
[AVESTHENT TAX IREOQIT «CUD 90%.200 3504200 156590200 «000 47654000 332,500 392+ 00
UKYSED INVESTMEJLT TAX CREDITS «C00 «000 »000 « 000 «000 +000 +000 000
Tad CREDITS CAaRRAIED FORWARD - 4990.C00 2323,4497. 7 3284290 «030 «000 0000 7 946,465 000
TAX CXEDITS ASPL1ED TwlS YEA&R 2666¢55) 29044357 67804950 1559200 2030 38080535 1278,965 392300 )
CURRENT JNCOME fax 266be¢553 2904+357. 7 7197.042 42760007 T 86760373 ° 3808535 63860111 87444030
DETFERRED INCIOME Tax 2825494 26654583 2807478 27480539 30720168 285405]15.. 4157598 Jb80e 87
TOTAL INCOME TAX 5491747 65694939 100050318 90240546 137580639 65834050 J05430708 ;26200247
NEY INCOWE (BJ0OK PROFIT) ) - 'IDBZ"OHSJ |137a.6‘53"'11362.298“"12]*2.91'-6 ""l'l7§a.537~""1qzso'-‘zl— --lblo'.637----ll*lq.qlr.._u_”...

890€-d



LST

20 6as PIPELINE BASELINE CASE  84SE3L0

SYSTEMS, SCIENCE AND SOFTWARE

JFM FINANCIAL PROJECTION MODEL
PIPELINE TRANSPORTATJON SYSVEMS

JFM REPDRT N0, 1o
TIME PERIOO 1992
REVENJES

NET SaLesS AND OPERATION REVENUES
SALES * PIODUCT 4 ’ o

. TOTAL QEVENVE 9573680297
CIST &ND EXPENSES
OPERATION AND MAINTENAGNCE EXPENSES 18639.000
SESRLGATEY EXPENSES ® TYPE ¢ 31469018
’ COSTSe EXCL' DEPREC & INTEREST " ~ ~~50108e¢181
GROSS OPERATING INCOME 45630116
I1KTERCSTY EXPENSES 9083977
FISANCIAL DEFRECIATION : T 93564250
AMORTIZATION OF 7INANCIAL. EXPENSES 333.139
1014, €XPENSES : T T T T T 6BBBY eSS
INVESTHEINT 14COMEs NET 1840446
WET IYCOME BEFORE Taxes ‘ ‘ 27011197
©INCOME Taxes
Tat SEPRECLATION 170464593
TAXRG2LE [NCOHE 19653992
UNJSTO TARL LDJSS «000
TAX L0S5S CARRAYFORAERD TOTTTITITTT T 4,000
Tac LUSS 4PPLIED TwIS YEAR ) «000
INVESTHENT Tax CREOLlT ’ «000
VRJISED INVESTMENY TaX CREDITS « 000
Tat CREDITS CaRRIED FORWARD ) «000
Tax CLxe21TS sePLiED THIS YEaR «000
CUAXENT INCO®E THK : ’ ¥8264995
DEFERRED INCTME Tax 367845602
TUTAL INCOME Tax ’ T 135054599
“NEY IMCOwE (300X PROFIT! 135054599

CONSOL10AYED S5TATEMENT OF INCOME

DATE"
RUN 10

1993

L466900400 1540244920
‘®507520105 =565274902

97497.018

19526,000
330420640

525684640

449284378
79[7.]33
9356,250

333.139

70175245

15490446

274760249

164816727
227534910
+000

+000

«000

+000

«000

+000

2000
103764955
33610189
137384124

137384125

NOVEHBER

GAS REF SYSTEM CONVERSION TO
BASELINE CASE (P38.0)

sees PROFIT

L9994
16172603064

~52346063)
993794531

20458,.000

I46V4477)

55152477}

44226760
67504399
9356,250

3334139

71592.558

1596446

27941420

158344576
217960232
+000
«300
«000
2000
«000

«000.

+00G
408980116
072,594
139706710

13970710

ENERGY CONSERVATION STupY

220 1978

AND LOSS P
1998

169812e47)
*683410588

1014704906

214180000
3642950
878474510

436232396
55830609
93544250

234972
730220340

1S4eY446

28603902

153209567

228730447

«000

" eQUU
000

+000

«000

¢ 000

0000
314360832
236490572
1493019506

143015086

DATE 112276

15:53:147

ROJECTION eces

1996 T0TaL

1763034092202041 30359
«76564¢260=-67.03490445

J02738063213560624969

2244%6,000 2009794000
382500¥8% 34b617+28)

T 60696985 61245960273
1

42041848 7434674872
49934022 1762040900

T 9356250 1542270432 -

A 23494972 bﬂ6§w*4q
T762810228 474950027

4580860 27444737

$4921952 2672274613
22585+734 292553.898
«000 . . «000
«000 © o000
¢000 =102264+000
«G00 336824498
»000 41554710
+000 000
2000 295244789
112924867 3167500463
260650365 593794868

T139584232 1761306027 7

13958023272235}1630607

279160464 4113130633

PAGE

[}

L

LEEARL .

SINPLE CYCLE TURBINES

AVERAGE

1013400608

2335170472

_67803.198

133484950
72804804

306294813

371734383
68100245
76110372

3230322

TH73740752°

137237

20565682

1272503 2%
13933238
«000

sULo
4860952
T 16034548
1974891
+000
14064038

" 55594532
48274613

111990239

838741447

890¢€-¥



8sT

6as PIPELINE BASELINE CASE  8aSE30

3Y3TENS, SCIENCE

END SOFTwaRe

JF4 FINANCEAL PIN.ECTION MODEL

PIPELINE TRANSPORIATION SYSTENS

JFM REPORY nO, 29
TIME PERTOD 1925 1
SOQUFCES OF FUNDS

“ET INCamE (BOOX PROF(T) =5118.000 )

TOFINANCIAL DEPRECIATION T «80Q 6
AHJ3TIZATION OF FInANCIAL EXPENSES 001
SEFERRED INCOME Tax ' T s1denta Ty

PROVIJED By OPEAATIONS 30a 7
SHORT=TENY BCRADWNING «3CQ
LONG=TERM  BUIRDWING 12964542 5
NET ADDITIONS TD gavily 8443, 35y
MISCELLANEOUS SDURCES OF FUNDS «QCO

FOTAL SOURCES OF FJNDS 21607%40C0 23

DATE
RUN §D

977

9239909
4654063
33341239

6334957 7

§57.088
«000

5630000_

000
«000

1244088

CONSOL1DATED STATEMENT OF CHANGES IN FINANCIALI POSITION  eese CASH FLOW (ﬁgJchlggnug.-o

OATE J12276 PAGE 12
ENERGY CONSERVATION STUDY o e
NOVEMBER 22y 1976 153533847 ) ) 86 111976 o
645 REF SYSTEW CONVERSJON TO SIMPLE CYCLE VVURBINES
.. BASELINE CASE (PA8BOOO . -
1978 1979 1980 198 BRALL 1983
97684041 1064910062 10118¢39% 101694277 1040%0304 115224986 __
5619778 5819e778 6290436 6290036 62900361 63724722
3334139 3334139 3334039 3334039 3334139 33300139 _
16654178 16954178 22194932 21499.928 20664288 23444752
L76062135 84790166 (BP619825 J6E942070% 1PJ14030) 203934599
+0300. ¢ 000 +000 +000 «000 «D0O
... +DDO_16941eD00  _ s00U ___ «000 _ 3685.000 237050000 N
+000 0300 2000 4000 000 WU
) 2000 000 «000 <000 000 Cewgo
176064135 359200156 18901525 169424704 227994101 4920984599

.'O.».‘I0.0...O'!.'l.l.-..l..l.l....“..l..!ll.'.l.llii.tl..l.l"l'..ll....l..‘I.....‘Dtll.."_l..."-’.l...p"l.l."..l.'.'...ll.ll..

APPLICATION OF FyNdS

ADJITIUNS T3 OLANT & EQUIPHENT 203942.c00 ' S
SHJIRT*TERY JEAT RETIRIMENT o «CUD

LCNG=TZAM  JE3T RETIRCHENT +COD 7
FINANCLEL avD DIB¥ EXPEN3E 1022€4CA0
HISCELLENEOUS APPLICAT]IOK 07 FuNDS «COD

Ssai0Tal 291654000 12

CasS+ QIVIDIENDS Paln ] 9
RZT INCREASE N INVESTHMENTS «G30

TCT&AL APPLICATION OF FUNDS - 214165.000 23
INCREASE N 4ORKINg CAPITAL 1907.200

TOTA. DISPOSITION oF FUNUS T T 21607660000 23

€457 BENEFIYS LESS INVISTMERT COSrS ~ " ~=216076+000 11

KET <ASH GENCRATED OURING THE PERIOQOD 002 10

CUMULBTIVE NIT CdéSr GENERATED

56%.,000

«0U00
2024533
«000
« QU0
77:533
924,509
43Je640
126,008

003
12€.088

99C.088

3564555

" +000
) «000
7511922

»U00

«000
7511e922
97684041
3266172

8760641357

¢Q00
Tp780601 35

~L76060135

%03). 10356,655 2D460»768"

100944213

77 e000

7169410000 7 "e000- " 3485,000 "23705.0p0
000 000 _ 2000 «000 . w0 ;
7511922 8433+089 84534089 8453,089 68574011
« 000 «00Q 000 : »000 VYD
¢ 000 sU0U V00 1Y «UuQ
244520922 8%933.089 84530089 141384089 325620811 _
1064100062 101300394 10169277 JUNUNOIIN  Jl222eY56
3260172  390434¢ | 3206338 25640698 Gy2e802
354200156 189610825 189424709 7227994101 " 440984599
+000 2 000. 2000 7 +000 " e000
""" 354200166 }BRG}eB25 T UTq2e70Y T 227990 10) TRYCPBS9Y T
""" 15380156‘“189l|0825_‘15942.70Q““15129alo;*"—Jallosglm——""
$0967¢234 J0S06e736 1048900606 0663012 ) }P35+788
3149180002 4319260738 "B24364¢353 630774365 48130352 T

890€-¥
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JFM REPORY NO3, 21

GAS PIPELINE BASELINE ca

TIKE PERIOQC
SOURCES OF FUNDS

NET INCoME (BOOK PROFIT)
FINANClAL DEPRECIATION
AMIATITATION OF FINANCIAL EXPENSE
DEFERKED [NCOME Tax

PRIVIDED By DPERATIONS
SHIIT=YExY BORAGAING
LONG=TEIM  BORROWING
NET ADJ1T(2NS 70 EQuUITY -
MISCELLANEIVS SOURCES OF FUNDS

TUTAL SOURCCS 0F FUNDS ’

A’PLX'ATIOM 8F FUNDS
.~ AJJITIONS TO PLANT & EQUIPHENT
SHIRT=TERW DERT RETIREMENT
LONG=TERN  DEAT RETIREMENT
FINANCIAL BNYD DEBT TAPENSE
MISCELLANEDUS APPLICATION OF Funk
SVBTOTAL
Ca54 DIVISENDS PALD
NET INCREUSE IN INVESTMENTS
TOTAL APPLICATION OF FUNOS

INCREASE N JURKING CaPITAL:

TOTAL DISPOSITION OF FUNQS

CaSH FENEFITS LESS INVESTHMENT COsts

NET CasH SENERATED DURING THE. pERTOD

- CUMULATIVE NET CaSH GENERATED

Sk 8a5€3410

SYSTEMS, SCIENCE anD SOFTWaRE

JFM FINANCIAL PRUOJECTION MODEL
PIPELINE TRANSPORTATION SYSTENMS

DATE
RUN [0

coNsonuonT:o STAIEnENT OF CHANGES IN FINANCIAL Posxvlou

1984 1985
1082494853 113784652
- 7053194 70514194
5 3324139 3334139
T T T 28256194 26650581
21034:380 214284569
'« 000 «000
«200. 9092.000
000 +000
«Q0Q 0000
T210344380  30520456¢

- 1000 90924000
«000 «000

7T 997494756 99744755
2000 «0U0

S 000 «Q00
99244755 190606,72655
108294853 113784653
2344771 75160
210344380 30520,5¢6¢%

«002 «000

0 21034360, 305200569
o 210340380 123366569
110590624 114534813
85872¢776 973264589

DATE 1227

ENERGY CONSERVATION STUpY

NOVEMBER 22 1976 15353547
GAS REF. SYSTEM CONVERSION TO SIMPLE CYCLE
BASELINE CASE (P38,0)

sets (CaSH FLOW PROJECTION
1986 1987 1988 1989
113624296 21420946 1]768-539 142800321
73034750 74010028 778340339 7834e)239
3334129 3330139 3334139 33304239
2807e4768 T 27480539 30720166 48544535
218064683 226254650 23007982 2530149183
«000 2000 000 +000
35024000 155920000 «000 475534000
T .000 T - w000 7T T s000 77T o007
000 «000 2000 +000
253080663 382170650 230079982 748530912

35024000 1559200007 777 4000 475504000
«000 + 000 000 - +000
104794866 J06744422 1154006499 115404644
+000 «030 +000 000
«000 +000 «000 ¢000
1398148686 262680422 115400694 5909gs0644
113260796 19510229 114670338 737610269
«000 «000 «J00 «000
253084663 382174650 23007982 7¢851+9)2
«000 000 «000 «000°
253084683 382170650 230070982 72850942
183044863 703330650 230079982 *222484087
§13260798 119510229 11967338 376502069

a6

YURBINES

1990s

¥310166237

9154972

333.123°9

4357e5%06

267974344

000
3325-uou

Tep0 T

«U0U

‘300724344

0..'l.'lltl.ll'ol.lol..ol.l!l."...ll.llOQI.l.l..'.0l.bl.'l..lco'@c.o....'.l..0.‘..0‘...0.."0'.l.lOll.O'll.......'"'..l..,"."l.

+ 000

148243417

+000
U009
175G7434 )
12565033
«000

300724344
« 000
300729344

234224344

125654032

3325.0007

lll'?b

1991

13914447
9247333
3330} 39
3886 b7
268814075
000
321000

«UC0

306g2aeu?s T

sUUU

[Y'B)]
+0U0
1828680033

0o

3%2ie000

T143674033 7T

125 40082 7

«000

306020078 © 7V

«00J

"308020075 -

229600078 "

1006534386 12060496713 1320719951 1456330217 1583984250 170932029}

125340942

890€-4
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JFM REPORT NI, 20

SOV

545 PIPLL INC IASELINE ZASE

SYSTEINS,
JFH
PLPE_INE TRANSPORILTION SYSTEMS

TIME PER1ID
RCES 0F FUNDS .
NET InCa4E (BOOK PROFIT)
FINanClay GEPRECIETION

. AMGRTJZATION OF FINAMCIAL EXPENSES

DEFERRIED INCOHME Tax
PXOVIJED By OPERATIGNS
SHIRVT=TER4 33340w]NG
LONG="TERM BO0IR0aING
NET AQDITIONS TO EQUITY
MISZELLANEDJS SOURCES OF FUNDS
TATAL SOJURCES OF FusDS

845€310

0ATE 112276

SCIENCE AND SOFTwaARE

TINANCIAL PRIJECTION MODEL

CONSOL1>aTED STATEMENT OF CKANGES N FINaNZlaL POSITION sece CASH FLOW PROJECTION esee

1992

135054597
9356425)
3334137

2468735382
003
*«032
«032
«00)
268734537

lNERGVZCONSERVAT§0N STUDY

DATE’
RUN ID

NIVEMBER 22+ 1976 1553547
6aS REF SYSTEM CONVERSION TO SIMPLE CYCLE
BASELINE CASE (P334d)

Page a8 .

g L L.CA U

TURBINES

36784602

1993 1994 1995 1996 TOTAL AVERAGE
137386125 137704710, 143010506 _ J39584232 2351834607 _J119%.2}9
93564250 93564250 93560250 93569250 1522274432 1611372
03334139 333,137 2344972 234972 o468, 494  323.322
338ie169 3072594 288400673 26054365 593794868 2827613
267880882 267324692 20757¢401 26214818 453257348 215834683
+000 +000 +000 +G00 +«000 «000
000 +000 +000 oGDO 264527.602 25014314
+D00 +000 «000 w000 864304399 41152733
+D00 «Q000 + 000 «Q0Y «000 +0UY
267884082 67320692 267570401 26214088 Bp22150312 3JB200.729

SO0 E00 10 PatRIrt ettt tRNeRI P R0 Pt 0000000000000 000000000000 0BCI00EN0e000 0000040000080 000000000000 080000000 0000800,000000¢,

LPPLIZATION OF Fuxds
AJSITIONS TO PLANT o, EQUIPMENT «009
SHORT=TERW OERTY RETJREMENT. «000
LOUG=TEIUW  DEAT AETIFIMENT Pi5g49.865
FLSANCIAL aND DEJTY EXPENSE «000
KISCELLANECUS 4P 1CaTION OF FuNDS 000
TSYaTITAL 14564%+860
CAZAd JIVINEWDS PALD 122868723
NET IwLRETASE IN INVESTHMENTS «00D
TOTaL APPLICATION OF FUNDS 26873.58%
INCREASE IN #ORKING CAPETALS «00D
TOTAL DISPISITION OF FUMNJS ) - e 268736589
. \
CasSH BENEFITS LESS INVESTMENT C€OSeg - ~= - 26873¢589"
NET CaSM GENTRATED QURING THE PERIGO 122884723

CUMULATIVE NETYT CaSH GENERATED

336825,000

+200 «000 +000 +900 16039¢286

«J00 «000 <000 00U 000 «000
14584%.Bb6 [ 43844866 7382337 7072944 2071874756 9866,083

«J00 «000 ¢«000 s000 102264000 ‘Hdb64952 .

«200 + 000 «000 000 «000 «000
14584,386 14504.866 73324337, 7072e944 5542334719 263924320
12203316 12.474825 143010506 3958232 2332384287 | |13Ube585

«200 +000. 50734558  S183e642 128314301  &Lle0uYy
267684582 2067324692 257674401 2621%e813 800305e312 I8IUT9L9

+ 2300 +000 000 00 1907.000 90.8)0° " T
267880582 2673248692777 207670490] " 2621%08183 B02215¢3127°382000729 7
T267B8eBB2 2673206927 207670401 T 262140218 1042994359
12203¢5168 121474825 193750064 19149108748 2960690588 1717599 - =

- 1832080014 19540494828 2073520652°2209270715 - 24560069058823732670667 130130899

TS 8e YT T T T T

.

890¢€-d
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(XYY a5 PIPELINE

BASELINE CASE

B4SEILOQ

DA

SYSTEMS, SCIENCE AND SOFTAaRE

JFM REFORT w3, 3q

TIME PER10GD
ASSTTS
CURITNT ASSETS .
TO0T4L CURRENT ASSETS

PRIPERTIY. PLANT AND ESUIPMENT
® IRIGLINAL COs3
LESS * &CCUNJUILATED CEPRECLATION
NET PROPERTYY 6 £3UIP,

INVESTHEINTS

QEFERREY (HARGES .
UNLAORTIZED Fid4, 5 DEBT EXPENSFS
UNAMOIRATIZED CONSTRULTION INTEREST
OTATR SEFERAEH CHAKGES ’
T3TAL DEFERXED CAARGES

TUGTAL ASSETS

CONSOL10ATED STATEMENT OF FINANCIAL POSITiON

1976

1907+000

2039%943.000

«G30

223943,000

«030

17467,000:
84594000
+000
102264000

JFM FINANCIAL PAOJECTION mODEL
PIPELINE TRANSPORTATION SYSTEMS

ENERGY C(ONSERVATION STUDY

NOVEMBER 22y 1976 163533
GAS REF SYSTEM CONVERSJON TO
BASELINE CASE (P38.0)

OATE:
RUN 1D

1977 1978 1979 1960

1907.+000 1907.000 19079000 " 1907.000

2095120000 2095124000 2264539000 2264534000

56650083 114840861 17040639 236950000
2034464918 198027.1%( 20V14B80361 2028584002
431646 757.818 10834990  1474,333
166B,633 1670,667 18972500 ° 1374,333
82244028 79894056 77544083  7519¢}1)
+000 «000 20007
9892486 §6594722 9226583

SIMPLE CYCLE. TURBINES

sete BALANCE,SH;Et‘ﬁROJECFIQN_“ui.

000
8893445

TE 112276 PAGE 15

47 [ 13 111976

198} 1982 1983
“"1907+000

49074000 7 1907e000

298850360 341754721 42568443
_lVbSb].?ﬁl“!?3?9?.27g~§}1274’55?

1794,0671 20504369 2264417}
m e - L
12764467 1178,000 1079.,83)
72844139 704946167 681494195
2000 «000 T 77 sugo’
85600306 82270107 76949028

2160760000 2160784422 2102510678 2213650934 2151320277 2068294615 20034782 22333%¢758

000.00lOlllIl.!0......0...l....l...t..‘l"..l‘.‘ll‘.'I..Q.....‘l.......‘O.llQ...0‘.....0000'..‘...l..".....'....C......'."...0..0

LI1a51LITIES a%D SHAREWOLODERS EQUITY
CURAENT LIASILITIES
FSGTal CURRENT (IABILITIES

SACRT=2E8T ynPaln BalLawCe
LOKS~5E8T yNPaln BaLa<(CE
TCTaL D€8Y B4 aNCE

DCFERED FEDEQAL INCOAE TAXES

+000
+000
1296454622
1296454402

§113+000

+000 +000 ¢000 +000
+000 2000 +000 +000
1280124058 205000146 1299290224 §214760,235

1280120068 120500146 1299290224 12147604335

67484957 843490335 0119313 123290245

+000 + 000 000
, +000
113023046
1130230046

«000 [AYDV] ¢}

J0U2549.958 234020 )40

144890172 165754460 182200¢2)2

S0 0000000000000 0000000000000 000 00000n008000000000000000008080000E000 Nocionensstacsonsscsooidtsonectetvsartdtteenteattnsosiogsnsntocss

ST2UKHILDERS EQVITY
TATAL Paly=lN CAPTal
RITALINTO TARNINGS

TOTAL EGULITY CAPITAL"

TOTAL (JABILITIES & EuultY

864300399
=5113.000
813174399

4160760000

864304399 864300399 864300399 864304399
=5143.000 +=5333+000 =5113+000 =5113+000°
813170399 813374399 813170399 833174399

2160780424 2|025F¢680 2213659934 2151320777

564300377 864300399 864300399
=51130000 =5113.000 =5113¢000
81317399 BI317.399 81317399

2068294617 2061474616 2233390756

0l."0aOto-oto0iolo;o-oo00'cooooo..oootiouooco.co.o.ooootoo.vootocoo0.0.00‘.000.00ano0000l0000000000000nooooooo..ooooo-ou.ooco.o..

NET «3HKING CAPITAL

1907.000.

1907+000 1927000 1907000 1907000

19074000  1907.000 1907000

2264534000 230138000 2536430000

1082540958 233520144

890€-4
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eone 64S PIPELINE BASELINE CASE  HASE3ND ' ) o DATE 112276 PAGE e

JFM REPCAT ND, 3¢

SYSTEMNS, SCIENCE AND SOFTW4ARE
JFH FINANCIAL PRGJECTON mMODEL
PIPELINE TRANSPCHRY&TION SYSTEMS ENERGY CONSERVATIiON STUDY

DATE NOVENBER 22 1976 15853847 °* i b 111978
RUN 10 64S REF STSTEM CONNLRSION TO 5[MPLE CYCLE TURBINES
. .BASELINE CASE (P)6e9)

CONSOLTOATED STATEMENT OF FINANCIAL POSITION wess BALANCE SHEET PAOJECTION _ sees

TINE PER1OD 1984 1985 1986 1982 1986 1989 LA I L 1

ASSETS ’ o '
CURRENT ASSESS

- YOTAL ZURRENTASSETS ~ =~~~ T

PROPTRYY, PLANT aNO EQJIFMERT

8 0RIGINAL' COST 2538434000. 2627350000 2644374000 264029000) 28202%e30g 3295794000 332904000 336E25+090
LESS = &CCUMULATED JEFRECIATION 4961704837 368700831 6397445880 713750607 79209748 B7p43.885 961984656 JQS44be 89
WET PRIPERTY § £aviP, . %04223,363 7062654172 202462,922 2106534395 20281942549 242535,117 236705.145 231378e812
IvESTHENTS 24984942 2574%« 102 26744102 25744102 2574002 Ath?q.;o? 257Qo;oz__ ;57%-;01
DEFERICY CH4a8GES
UNAMIRTIZED Fide & DEST EXPENSES 98leb67 883,500 7854333 T 487162 569+000 4900833 39200687 2944500
UNAMDAYI2€0 CONSTRUCTION INTEREST 6579.223 4344,250 51090278 58749306 65639334 54040362 5169390  4V34e4,7
GTHER DEFERAEN CHARGLES «0J0 1000 «Q00° 000 000 +000 «000 000
TOYalL EFERRED CHATGES ) .. 1560839 7227.754 5694944612  658) 0473 42280234 58954195 5562056 52284938
TOT4L ASSETS 2161900173 217973023 2138380135 2216950969 2135480689 252930412 246748030 24}9088¢8)9

.....Q......l.....‘..I...Q‘.'...‘.......'.........Q..'-l‘."...Q.'.......“I...Q'....‘.......................Q....................'....

LIL3ILITIES aND GHAREMLLOERS EQUlTY
CURRENT L143ILITLES

TUTAL CURRENT L1edILITIES +000 -000 - 000 200C +000 ©e000 «000  e0QO

SHORT=-0EBT uNPaln BaLanCE +0D0 <000 2000 +00C +000 +000 " +000 _ sGUD0

LONG=0EBT  uNPaln BaLANCE T T 11332739 [ 124446636 | 0546607609 (103842347 988434702 1348530057 (239954749 11 35497,6°
TOTAL OEBT BAILANCE ) 113327037 1324448636 J0B4664749 1103845342 98814372 1;ng§;.gsv 123??5.7~? ;!§557-71§A

QEFERED FENERAL INCOME T&KES 215450406 24210988 270180484 V74874003 3283F¢ 69 356934083 398514279 43770406

L N N N N R Y PN R Y Y RN T Y PNy Y RNy P N T N Y R Y TR S N Ry P N N Y NN F R TN N Y YN WY

STSCCAOLDENS EQUITY . o . . e - e e . e
TOTAL PAID=IN CARPITAL' B64300359 8449300399 Ba430+399 864300379 B8643De399 B6430+3T7 86430399 864300279

000060000000 000003000R0LRCIP0 P a00000RR8UP IR0 0TRNRORRINERR0PEIt0R0RINROC00RRERR00E000300000000000000000000020000000000000000

NET WIRKING CAPlvAL” 1907000 1907 «000 1907000 19074000 1907+000. 1907+000 1937.000 19C7090

TTT190740007 719079000 T 19075000 19079003 1907000 19074000 T 1707.000 15074000

T RETAINED EARNINGS A T =5113e000 ~=5113+000 ~EQ774498. ~4B85078] ~4584e58) ~40é5.728 3529 24 =26:26+75)
TGTAL EIJITY caPITAL’ 81317359 31317+399 8123524901 815440618 818Y4Be519 823644672 82901275 83adled4y
TOTAL LIAGBILITIES & EQUITY 2161900153 R17973s021 21383684133 2216950787 2135284689 252Y) 10412 24674980303 24)0kbed3p

890¢e-d



€9T

sess 585 PIPELING BASELINE CASE  ©84SE310 DATE 112276
SYSTENS, SCIENCE aND SOFTWaRE

JFM FINANCIAL PROJECYION MODEL
PIPELINE. TRANSPORTATION SYSTENS ENERGY CONSERVATION STUDY
DAYE

RUN 10D

NOVEMBER 22: 1976 15163547
GAS REF SYSTEM CONVERSION TO SIMPLE CYCLE
BASELINE CASE (P3840)

JTW REPIRT NO, 30 CONSOL10ATED STATEMENT OF FINANCIAL. POSITION se®e BALANCE SHEET PROJVECTION

TIME PER10D 1992 1993 1994 l995 1996 TOTAL'
A3SETS
CURRENT ASSETS

TOT4L CURRENT a$SETYS T 77T 19074000. 1907000 0 19074000 190740007

PROPERTY. PLANT IND EQUIPMENT: . e e e e e e
8 LRIGIuaL CO5Y 3368250000 3368254000 3368254000 3368250000 336825+000581701.3¢000
LESS = aCCUMULATED DEPRECIAYJOWN 1148020438 12415684687 1335144936 1428719184 15222704321443793ep62

NET PRIPERTY & EQUIP, 222022.562 212666,312 203310.,066 |939§3.a|6_134597.5795}73319.75q
INVESTHENTS 25744102 25744102 25744102 To647+659 32831030) 55766916
CEFERRAED CHAIGES .

UNLMCRTIZED FiNe ¢ DE3T EXPENSeS 1964333 980167 «000 0000 2000 167844500
UNANORTIZeD CONSTRUCTION INTEReST 4699445 Y464¢47) 4229450} 39944529 3759557 126294484)

OT-ER DEFERRE) CHAAGES T +080 «000 0000. ° 000 «000 T 000
TITaL JEFERIRED CHARGES HB95+279  4B62+640 42290504

TOTAL aS5%ETg 231399¢44) 2217100053 2129200668 2075039002 203095042846169244937

‘.'.....ICO.'...v...0.D.00.‘..l.‘....!....Q....‘..‘."...'.‘....l........‘....._.....‘.O..".‘..........e.....‘.

L16BILITIES aND SHAREWOLOERS EQUITY’
CURRENT L1A3ILITLES '

TaTaL CURRENT LIABILITIES "«000 +000° «000 w000 77T epoOO T k0000 T
S5HORT*2EBT ‘yvPaln BaLaNCE «000 +000 +000 0000 +000 «000
LONG=2E5T  UNPAlD BALANCE 989640849  B4ITPe9HI 697954118 624)2078) 55339837225790}3094

TCTAL Og8Y 3L AnCE 98764849 843794983 4979541168 624120781 '55339+8372257901.094

QEFEKED FEDERAL INCCE TAKES 474164068 507774237 53849483] 647140503 593796868 4153400437
'lol&..sl‘lo.ll|'..ll'.QQIll.!.l'......l.llll......lll.Oll'l0....!0..lOC..l....ll...'l'l.!..""l'l.'.l'.."".
STCCRA3LGERS EIUITY :
86430.399 864300399 B864300399)6150384297

TOTAL PulD=IN CRPITaN’ 864300379 86430.399
RETAIYED EARNINGG *i911e874 1220435 . 1945319 19450319 19450319 =7)13544945
TOTAL EIULTY CcAPITAL T 850184525 065524834 883754718 883754718 B8BIV571817436834344

TOTAL LIABTILITIES & ZQuiTY 231399441 2237100055 212020666 2075039002 203095042246169244875
'00..00.00!.OlO-‘.OO..o..l...O...O...lotl00000.000.00lO.o.O..D...00’....'00..0‘......'.0.....0..‘...00..0000‘..

NET #4ORKING CAPITAL

" 1907.000 7 40047,000

39949529 37594557 1450810336

1907+000. 19070000 1907.000 1907+000 1907:000 9400470000

L] 111976
T JURBINES T T e

AVERAGE

1907000

277000467
667524050
QUQZNB.QS?v
276894377

71994357 T o
61094278 .
- e e e e
690B8+0635 -

2198534508

»000

_ «0v0 -
1075194100 L
107549000 7T T
293014926

(AR R AR RN AR R A NN NN N

864504395
*=3397,855
830324540 77 e

21985345698
0000000800080 0000000

1907000

890€-¥



9T

vens 6sS P1PELINE BASELINE C&3E

SYSTENS,

8aSE310

SCIENCE

aND SOFTWaRE

L4C PROJECTION AODGCEL

P38 REPORT NO, s

TIHE. P€5100
ACTI/LTY
ANNUAL THROUGHPYTY
NOMINAL TaR(FF
ACTUAL TaRIFF
NOMINAL TIANSPOZTATION REVENUES
ACTUAL  TOTAL RLVENJES

IMMANCFan[LES)

LEVERAGE

LONG=TERw (FUNDEN) OEAT TO CAPyTAL. S
LONG-TERM 1FULDED) DEST TO ASSFTS &

PRUFITABILITY
SPERATING INCOmME (pPC RULES)
ANvJsL FPC RATE BAaGE
RATE 0F RETURN ON RATE BASE (4w,
RaTE OF RETURN O PRIOIN CAPIzALIR]
RATE OF RETJRy ON TOTa, CAPIYaAs' (81

ENERGY CONGUwWPTlON .
ANNUBL ENERGY USKGE OF GAS (MNCF)
ANnda ENERGY COSTS
PRESENT VaLUZ OF ENERGY USED

UNIT COST OF ENERGY S7HNCF
QTHER MELSURES
TOTAL ANNUAL UNI™ CO3YS

PRESENT VALUE OF AVERACGE UNIT +0STS

NET INCO4E (BOOK PRQFID)

PRESENT VALUE OF 3002 =ROFLTS

NET CaSH GONERATED OUNENG THE GER1OD
PRESENT VALUE OF NET CaSH GENEQATED

OISCOJNT 7aCTOR 19104020 ¥} »

UNIT TRANSPe CHARGE)

CAPITa)" INVESTMENT PLARNING AND ENERGY

1976

_+003
2000

+000.

«Q03
+00C

SELLID

. 60+003

. o023

. 2063454000

¢ 030

o0D0.

«030

QLQ’

“eDLO
«0CO0
«0C0

+00D

© v000

«5113.000
*5113.000
+000
00D

l.uuq
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APPENDIX A
BACKGROUND ON THE S3 DEVELOPMENT OF. A
PIPELINE ECONOMIC MODEL

In April, 1976, Systems, Science and Software (S3) be-
gan development of a computer model of the economic operation
of pipeline transportation systems. This effort was under-
taken in order to satisfy the requirements of the U.S.

Energy Research and Development Administration (ERDA) pro-
gram, "Energy Study of Pipeline Transportation Systems,"
(Contract No. E(04-3)-1171, ERDA SF00). The primary objec-
tive of developing a preliminary model describing the econo-
mic behavior of the pipeline industry was to calculate:

1. The long=-run dVELage cost (LAC) behavior of
a pipeline.

2. The return on investment of the required
capital.

In order to accomplish this task under the constraints of:

time and funds imposed by this program, S3

chose to modify
and enhance currently available computer models that could

be quickly developed to simulate pipeline operations.

‘As a result of many earlier development efforts for
its business clients, S3 has available in-house a repertoire
of computer software products, models, and data management
systems. A representative sample of such products is given
in the attached, "Summary of S3 Developed Economic Models"
Due to the availability of such\S3—developed‘finanéial
models, including documentation, utility routines, and P/L
cash flow, and balance sheet models, it was possible to'
develop a general pipeline financial model within a very
short period of time. This was accomplished by modifying‘
the 83 Financial Projection Model ("JFM"), a general busi-
ness accounting package, to incorporate not only the ICC
and FPC definitions of rate base and operating income, but
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also many other special features that are characteristic of
regulated industries. Further enhancements to the model were
made in order to segregate energy usage/cost and to project
the impact of specific energy conservation measures.

The limited objectives of the subject ERDA program
demanded that a general pipeline financial model be developed
and made operational in as expeditious a manner as possible.
Due to the special conditiohs under which the development
of the model was iﬁitiatéd, no special effort was made at”the
time to ensure the portability of‘the'end product. In order
to minimize programming labor and computer compilation and
execution time, the powerful convenience features of UNIVAC
FORTRAN V were exploited; these features are an extension
to American National Standards Institute (ANSI) Standard
FORTRAN (ANSTI x 3.9-1966). The end product is a model com-
prised of over thirty (30) source subprograms of over 7000
lines written in the UNIVAC 1108 FORTRAN V programming
language and fourteen utility subprograms from the S3 sys-
tem library written in UNIVAC 1108 assembly language.

As the second step in meeting the requirements of
the ERDA program, theAS3 subcontractor, Pipe Line Techno-
logists, Inc. of Houston, Texas, modified their steady
state liquid pipeline model. This‘model, hereinafter called
the Pipeline Fnergy Program ("PEP"), was further enhanced
and inétalléd at S3. PEP calculates the pressure profile
to be found in any steady-state, constant density liquid
pipeline. The pressure gradient is computed according to
the energy-entropy balance and applications of the first and
second laws of thermodynamics, with friction losses accounted
for according to the Moody friction correlation, using either
the Darcy-Weisbach correlation or the Hazen and Williams
formula. PEP is used to simulate the steady-state physical
operation of any liquid pipeline. |
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As the final step in this accelerated model develop-
ment process, a general Pipeline Economic Model ("PEM") was
315 unIVAC 1108 computer system. PEM links
together PEP, which simulates the physical operation of a
pipeline, with JFM which simulates the financial operation,'

of a pipeline. The end product is a single economic model

implemented on S

that can be_used to analyze the long range economic impact
of a wide range of possible technological innovations in
pipeline operation. ‘

In order to facilitate the investigation of the im-
pact of various technological innovations on energy conser-
- vation and the long-term economi¢ behavior of pipelines,
a reference system has been defined by Pipe Line Technologists,
Inc. for each of the six types of pipelines of interest,
namely:

l.  Liquid petroleum products
2. Crude oil

3. Natural gas

4. Coal slurrxry

5. Fresh water

6. Waste water

The physical parameters for_these referenced systems were
extracted from available design specifications for existing
or planned pipelines. Estimates of capital and operating
costs and lifetime throughput have been prepared for each
reference system., Source data for PEM includes both financial
data, such as capital and operating costs, and physical

data, such as the physical characteristics of the pipeline,
the'fluids being transported, and the pumping stations and
terminals of the system.

For a given market demand, PEP generates projections
‘'of throughput, energy usage and energy losses. PEM generates
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.all of the standard financial accounting reports, such as:
projections of income and expense, source and application

of funds, and assets and liabilities. 1In addition to these
basic accounting statement projections, the model produces

a special report entitled, "Capital Investment Planning and
.Energy Conservation Impacf Projection". The output generated
includes projections of the following:

1. Annual throughput in volume-distance units.
2. Nominal tariff. ' }
3. Actual tariff or unitktransportatioﬁ charge
taking into account reductions to the nominal
tariff required to maintain a maximum allowable
return on rate base. -
4, Actual total revenues.
5. Ratio of long-term debt to capital.
6. Ratio of long-term debt to total assets.
7. Réte base according to ICC or FPC rules.
8. Operating income according to ICC or FPC rules.
9. Rate of return on rate base.
10. Rate of return on paid-in capital.
11. Rate of return on total capitall
12. Annual enefgy'usage.
13. Annual energy costs.
14. PFesent value of energy used.
15. Unit of cost energy. >
16. Annual energy wasted in energy units;
17. Annual energy wasted cost.
18. Present vaiue of energy wasted.

19. Total annual unit costs.

20. Discounted average (annual) unlt costs (long-
run average costs).
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21. Net income (book profit).

22. Present .value of book profits.

23; Net césh‘generated;

24. Present value of net cash generated.

25. Discounted cash flow rate of return on invest-
ment.

The Pipeline Economic Method has been exercised on
the reference syétems described above in order to establish
a series of baseline cases. As various technological innova-
tions were postulated during the subject ERDA program, the
modél was utilized as a planning tool to analyze the economic
impact of each change as compared to the baseline cases.
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APPENDIX B

SUMMARY OF S3 DEVELOPED ECONOMIC MODELS

Since its inception in 1967, S3 has maintained an on-

going internal research and development program in computer-
based economic, business, financial, management and resource
planning models. As a result of this activity, and the
expertise of its staff, S3 has developed a repertoire of
proprietary computer software products including models and
special-purpose data management systems that have been suc-
cessfully implemented for its clients. The following models
are representative.

1. FINANCIAL PROJECTION MODELS

1.1  GENERAL BUSINESS FINANCIAL ACCOUNTING PROJECTION
MODEL, -~ JFM ' —

3

e Masso, J. F., "S Financial Projection Model -
Preliminary User's Manual and System Overview,"
Systems, Science and Software Report, SSS-R-77-

3060, Novewuber, 1976.

1.2 PIPELINE ECONOMIC MODEL - PEM

Simulates the cconomic behavior ovf pipeline trans-
portation systems by linking the financial projection capabi-
lities of JFM with a series of steady-state pipeline madels.

1.3 PUBLISHER'S MODEL - PUBCO

One of the most advanced corporate financial models
in the United States. It is operated interactively by non-
technical managers on a daily basis via remote timesharing
tcrmiﬁals by a large number ot diversified publishing corpora-

o \
tions.

e ‘"Publisher's -Model Development," Systems, Science
and Software Report 3SR-755, October, 1971 (Re-
vised January 21, 1976).

e '"Publisher's Model User's Manual", Systems, Science
and Software Report, October, 1971 (Revised August
22, 1972). o e
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1.4  CONSUMER MODELS

1.4.1 Single Shot Model

1l.4.2 Book Club Model

1.4.3 Open End (Book Series)»antinuity Model

1.5, s§°

"Consumer Division Financial Projection Model
Development,; Phase I Progress Report," Systems,
Science and Software Report 3SR-887, December 3,
1971. ‘

Goyette, D. R., J. H. Alexander and J. M. Bareno,
"Consumer Division Financial Projection Model,"
Systems, Science and Software Report 3SR-998,
March 1972.

FINANCIAL_INFORMATION'SYSTEM (FIS)

A project-oriented projection model for a professional

2. URBAN LAND USE PLANNING MODELS

2.1 FORESITE

An S3 proprietary software product in which a retail

site evaluation model operates on an integrated data base

of geographic, demographic, transporation network, and retail

facilities information.

Masso, J. F., et al., "FORESITE - Retail Site
Evaluation System," Systems, Science and Software
Report SSS-R-75-2473, October 30, 1974.

‘Masso, J. F., "A Site Evaluation Model," Proceed-

ings of a Symposium at Salem, Oregon: Environmental
Systems Analysis and Planning, August 29, 1974.
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e Hays, S. D., "Orange County Site Evaluation Study,"
Systems, Science and Software Report 3SR-155,
January, 1970.
e Hays, S. D., "Retail Store Site Selection," Systems,
Science and Software Report 3SR-92, April, 26, 1969.
2.2 RISK ANALYSIS/BRANCH STORE MODEL
° Masso, J. F., Systems, Science and Software Techni-

cal Note, "Branch Store Model No. 1," BST-IS,_

‘September 18, 1968.

2.3 MATCH

An integrated real estate data base management system

used to support computer matching and other buyer/seller

services

v

of a large brokerage operation.

Masso, J. F., "MAITCH - pPreliminary Applicatién
Brief," Systems, Science and Software Report,
March 15, 1973.

Masso, J. F., "The Real Exchange Computer-Match
System - MATCH - User Instructions for Data
Entry," Systems, Science and.Software Report,
February 1, 1974. '

Masso, J. F., "Modifications to the HOMEMATCH
Computer System," Systems, Science and Software
Technical Memorandum, August. 13, 1974.

3. MANUFACTURING MODELS

3.1 POFUS

A Procurement Follow-Up System to control materials

planning through exception reporting and projection techni-

ques.
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e Masso, J. F., “S3

POFUS Procurement Follow-Up
System - Application Brief," Systems, Science and
Software Report SSS-IR-72-1450 (Rev. 1), July,

1976.

3.2 CONFIGURATION MANAGEMENT MODEL (CPFMS)

A milestone/cost/financial projection system for aero-
space manufacturing.

e French, R.PB., "Cost Projection File Management
System," Systems, Science and Software Report
3SR-376, June 25, 1970.

3.3 INTERACTIVE SHOP ORDER STATUS SYSTEM

3.4 MANUFACTURING COST MODEL (for a processing industry)

- 4, MANAGEMENT INFORMATION SYSTEMS

4.1 GENERAL LEDGER FILE MANAGEMENT SYSTEM_(GLFMS)

® French, R. 0. and W. Misselwitz, "General Ledger
File Management System," Systems, Science and
Software Report 3SR-1054, March 27, 1972.

4.2 53 MANAGEMENT INFORMATION SYSTEM (MIS)

A project projection and cost control system including
a general ledger, accounts payable, and other modules.

4.3 EROPOSAL PLANNING SYSTEM

4.4 AUDIT

A management system that performs a thorough analysis
of an organization's historical data base and generates over

100 analytic and statistical reports.
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5. DIRECT MARKETING MODELS

5.1 ADPAK - Direct Marketing Data System

-An interactive data base management system used to
- generate projections and monitor results for advertising

campaigns.

® Masso, J. F., "ADPAK - Direct Marketing System
Preliminary Application Brief," Systems, Science
and Software Technical Note, July, 1974.

e Alexander, J. H., "MDSPAK - A Market Data System,"
Systems, Science and Software Technical Note,
January, 1973.

5.2  TARGEL

A direct marketing system that generates customer
profiles, analyzes trade areas, and exemntes selactive

strategies and experiments.
® "Computer Match May Signal Retail Print/Mail
Revolution," Di;ect Marketing, Vol. 35, p. 22,
April, 1973, |
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APPENDIX C

A SHORT DESCRIPTION OF SOME UNIVAC 1108
EXECUTIVE SYSTEM FUNCTIONS

DEFINITIONS

File An organized collection of data stored in such a
' manner so as to facilitate the retrieval of each
individual item. There are two kinds of files:
(1) Program Files and (2) Data Files.

Program File A file in which the data are the constituents of

o ) a program or a set of symbolic card images. A
program file consists in elements of symbolic,
relocatable binary, or absolute binary form.-

Data File A file that is processed by a program, either
as an input file which is '"'read" by the program
or as an output file which is generated (''written'’)
by the program.

Element The basic component of a program file usually
‘ defined and manipulated as a unit.

Run The standard unit in which work is entered into
the time-shared operating system. This consists
of a run command followed by one or more control
commands which cause the ordered execution of
processors and/or user programs.

File Utility-Routines/Program»Utility‘Rcutine§ (FUR/PUR)

To aid the user in the manipulation of program and data files, a
set of file utility routines is pfovided by the executive system. These
" routines perform a variety of functions for system and user data file
maintenance. ’ )

s

Facilities Assignment .

File Nomenclature

An "External'" (ile name has the format:
QUALIFIER*FILE(F-CYCLE) .

The QUALIFIER, the asterisk (*), and the F-CYCLE may be implied and
boath ‘the QUALIFIER and the FILE are limited to 12 characters each. Un-
less otherwise specified, the QUALIFIER is taken from the programmer's
(or project) name given in the @RUN statement.
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Temporary Program File (TPF§)

A temporary program file (TPF$) is created automatically for each

" run. The qualifier for the filename is taken from the programmer name
field of the @RUN control statement. The file may be used as a scratch
file for the user's program absolute element and/or symbolic data ele-
ments. An element in TPF§ can be referred to simply by specifying fhe
element name with or without the name TPF§. For example, @ED ELT1, ELT2
will use the-élement ELT1 in TPF§ as the input element and ELT2 as the
output element. One could have used ED TPF$.ELT1, TPF$.ELT2. In order
to save the edited output element the user could keyin: eCOPY,S ELT2,
PROGFILE.ELT2. '

1. @ASG,UP FILENAME.
To assign a new file to be catalogued as a public file at the
termination of the rum. '

2. G@ASG,A FILENAME.
To assign the file "FILENAME' that is currently catalogued.

3. @ASG,T FILENAME.
- To assign a file to the run that will be used for a temporary

file and not to be catalogued.

4. @FREE FILE.
To deassign a file and release its input/output facilities.
For a file being catalogued, such as @ASG,UP FILE., the
@FREE FILE. statement catalogues the file. If the file is
later needed in the run, use @ASG,A FILE.

5. @USE. INTERNAL.,EXTERNAL.

" To refer to a file by two or more names, where INTERNAL is
the internal name by which the file is referenced within the
rn (e.g., within a spccific program) wil EXTERNAL is the
external name of the file as specified in the @ASG statement.

6. @DELETE FILENAME. _
To delete a catalogued file and release its facilities.
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@QUAL QUALIFIER

To épecify a file name qualification for implied usage on suc-
ceeding control statements involving file names. For example,
@QUAL ABC wili allow the user to refer to the file ABC*FILE
simply as FILE. To assign ABC*FILE., @ASG,A FILE. is suf-

ficient.
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File Utility Routines

1. @rRT,T PROGFILE.
To list the table of contents for a program file names PROGFILE.

The option TL will give a more detailed listing if desired; i.e.,
@PRT,TL PROGILE. To list the table of contents of TPF§, @PRT,T.

2. @PRT,F FILE.
To list the master directory information pertaining to a cata-
logued file named FILE.

3. @PRT,I
- To list all files currently assigned to the rum.

4. @PRT,D PROJNAME.
To list the master directory items catalogued under a project’
name., A less expensive method 1s to use the statemeiit
@QU*OM. CATF,W. QUAL/PROJNAME

5. @PRT,N XXX.
To list the master directory items for all files catalogued
under account mumber "XXX'.

6. @COPY FILEl., FILEZ.
To copy the entire contents of FILEl to the output file FILE2.

7. @COPY, options SPEC1, SPEC2.
Where options are S, R, or A. To copy one or more elements
from one program file to another, for example

| @COPY,A FILE.PROG, PG ,

will copy the absolute ("A") element PROG from the program
file FILE into TPF$ eand the absolute element will be named
'"PG'', Further reference can be made to the element PG, e.g.,
@XQT PG. As a second examﬁle, to copy a symbolic element
ELT1 in TPF$ to a catalogued file PROGFILE and name the new
element ELEMENT1, use @COPY,S ELT1, PROGFILE.ELEMENT1.

8. @ERS FILENAME. . .
To erase the contents of any file FILENAME, but to maintain
the file in the master directory (i.e., ''catalogued').
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9. G@ENABLE FILE. ‘
To clear the disable flags for a catalogued file. The file
is disabled if the user had the file open when a system failure
took place.

10. To copy a-series of FASTRAND (Drum) files to magnetlc tape (Reel
#1234) proceed as follows:
@ASG,T X,T, 1234
@MSG Please Mount Reel 1234 (RING IN)
@COPY,GM FILEl., X.
@CcoPY,GM FILE2., X.
etc.
QFREE X. !

11. To copy a series of files from magnetic tape (Reel #1000) to
FASTRAND, proceed as folléws:
@ASG, UP FILEl. (if FILEl is not already catalogued)
@ASG, UP FILE2. |
etc. |

@ASG, T X,T,1000

@Please Mount Reel 1000 (no ring)
@CorY,G X., FILElL.

@CoPY,G X., FILE2.

" etc. ‘

@FREE X.

12. G@MOVE X., 2 4 _
To move past 2 files on a magnetic tape called "X" as in above
operation. If only FILE2 is desired to be copied, after the
tape is assigned and mounted:
 @OVEX., 1

@COPY,G X., FILEZ.
@FREE X.

~13. @REWIND X.
To rewind tape 'X'' to the starting point.
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OTHER CONTROL STATEMENTS

1.

@BRKPT. PRINTS$/PRINTFILE -

To direct all print output generated either by a user program
or the system from the demand terminal to a catalogued file
PRINTFILE. |

]

@BRKPT. PRINT$
To re-direct all printing back to the demand terminal.

@SYM PRINTFILE.,.,PR3 .

To direct the queuing of a previously-created print file named
PRINTFILE to a specific on-site printer (printer 3). The file
PRINTFILE must be a catalogued file and not be assigned to the
run, i.e., remember to "@FREE PRINTFILE." The file will be
de-catalogued and deleted after the printing is accomplished.

@SYM,U PRINTFILE.

To print multiple copies of PRINTFILE. The '"U'" option inhibits
decataloguing of the file when prdcessing is completo. Example:
print two copies of the‘output produced by program PROG.

@ASG,UP PRINTF. .A888ign print [ile

@BRKPT PRINT$/PRINTF

eXQT PROG

@BRKPT PRINTS ° A

@FREE PRINTEF. .catalogues PRINTF

@SYM,U PRINTF.,.,PR3 .print 1st copy

@SYM PRINTF.,.,PR3 . .print 2nd copy de-catalogued file

@MSG Message Text...
To display a message on the operator's console at the computing
center. ‘

. @ADD,L FILE.RUN

To insert a set of previously ''canned" card images into the run
stream. The card images, which may be a series of control state-
ments and/or data are contained in the element RUN in file FILE.
The "L'" option will 1list all control statements encounte%ed in
the added file or element at the demand terminal.
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@ERROR  FAC/X000000000K |
To obtain an explanation for a system error message. For example,
if the system prints out at a demand terminal: FACILITY WARNING
100000000000; the user could keyin
@ERROR FAC/100000000000.
The system will réspond with thé message ''File already assigned'.
Other error warnings can be handled in a similar way. '
@ERROR Error-mnemonic, Error-Code

@RUN. RUNID,ACCOUNT# ,NAME ,MAXTIME ,MAXPAGES

To initiate a job, wheré‘ggglg is any 1-6 character name from the
set A-Z and 0-9; ACCOUNT# is the account number to'which the Tun
will be charged; NAME is either the programmer's name (LAST-INITIAL)
or the project's name (it is important that the "NAME' used be )
exactly the same for every run by an individual, since this name
is used to identify catalogued files and charges); MAXTIME is

the amount of CPU (central processing unit) time allowed (input/
output and connect time are excluded from this figure). The run
will be terminated (''MAX TIME”)lwhen this 1limit is reached.
Whenever a "MAXTIME" termination occurs during a demand run,

the user is given‘an additional 20 seconds of CPU time to save
files or to do othér ""clean up'" operations. The value 60 sec-
onds is assumed, if no specific value is‘given: A larger value
up to a maximum of 120 seconds is permissible. The value is con-
sidered to be in minutes unless preceeded by an "'S'" for seconds.
MAXPAGES is the number of pages of printed output produced be-
fore a termination occurs due to "MAX PAGES'. What is counted

is the creation of print images, whether or not they are actually
printed during the run. In a demand run if MAXPAGES is exceeded
during execution the following ﬁessage will be printed:

$$$ Error: TYPE=002,

. (CODE=041, ERR.ADDRESS=XXXXXX
USER DID AN ER EABTS
REENT ADDR: XX20OX

An example of a run statement:
@RUN. TEST12, 999, PROJNAME-A, Z, 1000
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In order to execute multiple jobs special care must be taken,
not to exceed the '"MAXTIME'" and "MAXPAGES" limit specificd
on the @RUN statement. In general, if insufficient time re-
mains, start a'new run, by entering @FIN,L to terminate the
run and then a second @RUN statement to initiate a new job.
The amount of CPU time used since the start of any run can
be found by using the TEXT EDITOR and the "CPT' operation.

" For example, proceed as follows:

@ED, T TTME ' .

carriage return (to switch to edit mode)

CPT | | |

EXIT.
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