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Introduction i

Energy Conservation Project Investment EvaluAation Model
(ECPIE) is a computer program designed to assist in
evaluating the financial/economic performance of energy
conservation projects in industrial and commercial ap-
plications. The program is designed to run on the TBM
Personal Computer and IBM-compatible equipment such as
the COMPAQ personal computer. Various versions of the
program are available to match specific hardware config-
urations, depending on memorv size and availability of
hard disk storage. ECPIE results may be viewed on the
computer screen or printed as a pre-formatted finan-
cial/economic feasibility report. To print ECPIE re-
sults requires a printer capable of printing in stan-
dard 80-column and compressed-text modes,

ECPIE was initiallv developed under the sponsorship of
the United States Agency for International Development
for use in developing countries for analyzing energy
conservation opportunities. However, because of the
flexibility offered by the model in structuring an anal-
ysis, ECPIE may be used in almost any economic/institu-
tional setting.

ECPIE automatically performs three separate analyses of
a conservation project:

.. A financial analysis of project performance
based on traditional cash-flow analysis princi-
ples. The financial analysis computes the fi-
nancing requirements and after-tax cash flows
associated with a project using information sup-
plied by the user regarding project financial
structure, taxation, and the cost of debt and
equity financing. 1In addition, the financial
analysis performs six sensitivity analyses on
variables that are important determinants of
the financial performance of a project -- name-
ly, mroject capital cost, value of energv sav-
ings, cost of debt financing, operating ex-
pense, marginal tax rate, and financial struc-
ture. For both the base case and the sensitiv-
ity analyses, the following financial perfor-
mance measures are computed: internal rate of
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return on after-tax cash flow, present value of
cash flows at the user's specified target re-
turn on equity, and length of time from project
initiation to break-even or simple pavback.

2. A social cost/benefit analysis for which the
user may supply cost and price values (social
values) that differ from those used in the fi-
nancial analysis. This analvsis ignores the ef-
fects of taxes and financial structure on proj-
ect performance and evaluates the economic per-
formance of a project from the standpoint of so-
ciety. The following measures of economic per-
formance are computed in the social cost/bene-
fit analysis: ratio of operating period net
benefits to development period costs, present
value of net benefits at the user's specified
social discount rate, and the length of time
for the project's cumulative net benefits to
become positive,

3. A foreign current requirements analysis, wh'ch
evaluates the net use (or generation) of for-
eign currency by a project. Using information
supplied by the user regarding the fraction of
project cost and revenue accounts that involves
an increase or reduction in foreign currency
use, ECPIE computes the net foreign currency
required (or displaced) in the operating peri-
od, the present value of the net foreign cur-
rency requirement of the project, the ratio of
operating period reduction in foreign currency
use to development period requirements, and the
length of time required for the project's cumu-
lative net foreign currency use to become nega-
tive.

For each of these analyses, ECPIE provides detailed pre-
formatted reports of analysis results that may be print-
ed or viewed on the computer monitor (in slightly summa-
rized form). The printed reports should be useful in
determining project feasibility and in arranging the fi-
nancing needed for viable projects

ECPIE offers the user a high degree of flexibility in
setting up a project analysis. An analysis may be con-
ducted on a yearly, quarterly, or monthly basis. Also,
because the financial and social cost/benefit values
and analyses are kept separate in the model, the user
may use different currency bases for the financial and
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social cost/benefit analyses. For example, the finan-
cial aralysis may be conducted in current currency val-
ues (i.e., including the effects of inflation on price
changes); while the social cost/benefit analysis may bhe
conducted in constant currency values (i.e., excluding
the effects of inflation on price changes). In addi-
tion, the income tax str. cture embedded in the model is
fairly general: a variety of different depreciation
methods are available, and as many as five schedules
may be used at once to depreciate user-specified frac-
tions of the capital outlay accounts; tax rates may
vary over time; an investment tax credit may be taken;
and development period outlays, including interest, may
be expensed or capitalized for tax purposes,

ECPIE has been designed with the goal of being highrly
"user-friendly," and, to a large degree, the model is
self-documenting. That is, the procedures for enter-
ing, editing, and reviewing data, creating and review-
ing analysis files, and performing and reporting analy-
ses are explained on the computer screen as the user
proceeds through the program. As such, we are hopeful
that, with limited reading of this manual, you will be
able to use ECPIE efficiently in your analysis of ener-
gy-related investments.

The manual is organized as follows. Chapter 1 explains
procedures for getting ECPIE up and running. Chapter 2
describus the ‘asic data entry procedures, while Chap-
ter 3 discusses procedures for reviewing and editing
data that have already been entered into the program.
Chapter 4 describes the analysis procedure. Chapter 5
discusses the results from an ECPIE analysis and de-
scribes the options for viewing and printing analysis
outputs. Appendix A contains examples of ECPIE out-
puts,

Hagler, Bailly & Company



]- GETTING STARTED WITH ECPIE 1.1
L

In this chapter, we will describe the procedures for
getting ECPIE up and running on your IBM PC or PC-
compatible computer. The first section is devoted to
some preparatory work that must be done by the user to
get the ECPIE disk ready to run. Second, we describe
procedures for running ECPIE under various hardware
configurations.

GETTING ECPIE READY TO RUN

The ECPIE program is designed to run under Microsoft
Disk Operating System (DOS) version 2.0 (or higher) and
Microsoft Advanced BASIC (BASIC version 2.0 or higher,
sometimes called BASICA). Because DOS and BASICA are
proprietary, copyrighted software, they are not includ-
ed on the ECPIL disk, and -- depending on how you wish
to use ECPIE -- will generally need to bhe added to the
disk by you. When the ECPIE program starts, it will
look for BASICA and must be able to find it on the pro-
gram disk or, if ECPIE is run in a hard-disk configura-
tion, find it in the hard-disk directory containing
ECPIE. TIf you wish the ECPIE disk to bhe "bootable"
(that is, to be able to start ECPIE by inserting the
disk in the default drive and turning on the computer),
you must add DOS to the ECPIE disk. TIf vou do not add
DOS to the program disk, anytime that you use ECPIE you
will need to ensure that the computer has been "booted"
in DOS 2.0 (or higher). DOS 2.0 and BASICA are usually
supplied with the computer at the time of purchase and
are on the "system disk.,"

Adding DOS and BASICA to the ECPIE disk are simple oper-
ations that will require only a few minutes. To make
the transfers, you will need your "system disk" and the
ECPIE disk. The specific procedure to be followed will
depend on whether vour system has one or two disk
drives.

Hagler, Bailly & Company
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GETTING STARTED WITH ECPIE 1.

System With Two Disk Drives

If your system has two disk drives, the process of
transferring the DOS and BASICA files is essentially
trivial:

1. Boot vour computer system under DOS 2.0 (or
higher).

2. Make sure drive A is the default drive (that
is, the display cursor should say A>).

3. Place the ECPIE program disk in drive A and the
DOS system disk in drive B.

4. Type "2DRIVE" and press return (enter).
The batch program, 2DRIVE, will transfer the needed
files from the system disk to the ECPIE program disk.

System With One Disk Drive

Because of the need to swap the ECPIE and DOS system
disks in and out of the single drive, the procedure for
transferring the DOS and BASi1iCA files to the ECPIE disk
is slightly more complicated with only one disk drive
than with two. To execute this transfer, follow the
following steps:

1. Make sure drive A is the default drive. That
is, the DOS prompt should be "A>.,"

2. Insert the DOS program disk into your disk
drive and type "SYS B:" followed by return.
When you are prompted to insert the disk for
drive B, insert the ECPIE program disk and
press return.

3. Insert the DOS program disk in the disk drive
and type "COPY COMMAND.COM B:" followed by
return. Again, when the computer prompts for
the drive B disk, insert the ECPIE program
disk.

4. Insert the NOS program disk into the disk drive
and type "COPY BASICA.* B:" followed by return.
Again, follow the instructions for removing and
inserting the DOS and ECPIE disks. Remember,
the DOS Adisk will be the Arive A or source disk

Hagler, Bailly & Company
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GETTING STARTED WITH ECPIE 1.3

and the ECPIE disk will be the drive B or tar-
get disk.

Once you have completed these file transfers, you may
wish to make a backup copy of the program disk and
place a write-protection label on the operating disk.

CONFIGURING ECPYE FOR YOUR COMPUTER

The most efficient procedure for running ECPIE on vour
IBM PC or PC-compatible computer will depend on the
hardware configuration of vour system. Specifically,
there are three general hardware configurations under
which ECPIE may be operated:

1. Computer with minimum of 64K addressahle RAM
and one or two floppy disk drives. This is the
slowest of the ECPIE operating configurations,
as program modules must be swapped in and out
of memory using floppy disk operations. Tf you
only have one disk drive, data transfers will
require insertion and removal of data disks.

2. Computer with at least 320K RAM, floppy disk
storage, and capability of establishing an elec-
tronic disk. 1In this confiquration, the pro-
gram module transfers may be executed with an
electronic disk and, as a result, the program
will run noticeably faster than in the first
two configurations.

3. Computer with hard disk storage. 1TIn this ar-
rangement, the program module swaps may be done
with an electronic disk, which will give opera-
tions that are nearly as fast the third config-
uration,

We explain program configuration and startup procedures

for each of these configurations below.

Computer With Minimum 64K Addressable
RAM And Floppy Disk Storage

To start ECPIE in this confiquration, you may simply
turn on or "hot-restart" (e.g., using the CTRL-ALT-DEL
kev combination) the computer with the program disk in
drive A (these procedures assume that drive A is the de-
fault drive). Alternatively, if the computer is

Hagler, Bailly & Company



GETTING STARTED WITH ECPIE 1.4

already on and in DOS 2.0, enter "ECPIE" from the key-
board with the program disk in drive A. 1If you are in
ADVANCED BASIC (the program will not run in DISK

BASIC), you may type RUN "ECPIE" with the program disk
in drive A to start the program. After you have start-
ed ECPIE by one of these procedures, it is generallv ad-
visable to leave the program disk in drive A to facili-
tate efficient program operations.

Computer With At Least 320K RAM And Floppy Disk Storage

When ECPIE is run in a computer with at lLeast 320K RAM,
it is possible to partition RAM into operating memory
and an "electronic disk," and install the program mod-
ules on the electronic disk segment of RAM. The pro-
gram modules are subsequently swapped very guicklv in
and out of addressable memory as the program runs. To
use this procedure, vou must have a DOS utilitv program
that allows creating an electronic disk within RAM,
Sucn utilicty programs are provided as part of some DOS
packages; for example, IBM DCS 3.0 and Talltree Sys-
tems' J-DOS contain an electronic disk camability,

If you have at least 320K RAM and this RAM partitioning
ability, vou should set up a CONFIG.SYS file that will
allocate 192K for an electronic disk; at least 128K
should be left for active RAM.* After initializing the
electronic disk, you should declare the electronic disk
the default drive. For example, on a two floppy drive
system, the electronic disk will usually be drive "C."
While in DOS, typing "C:" followed by return will de-
clare C the default drive. Then, to start ECPIE, place
the program disk in drive A and type "A:RESTART" fol-
lowed by return. The batch file ESTART copies the pro-
gram modules to the default electronic disk and exe-
cutes the program.

If you have started ECPIE by the above procedure and
subsequently are in DOS, you may restart the program by
(1) ensuring that the electronic drive is the default

*You will probably need to use your NDNS manual to see
just how to allocate RAM for the electronic disk. Al-
though allocating an electronic disk sounds compli-
cated, it really is not and will considerably speed
ECPIE's program module swap operations.

Hagler, Bailly & Company
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drive, (2) inserting the program disk in drive A, and
(3) typing "A:RESTART" followed by return,

Computer With Hard Disk Storage

To use ECPIE efficiently on a hard disk system, vyou
should first copy the program files (i.e., those files
ending with the extension ".BAS") to the hard disk,
which we assume is named "drive C". Whether or not you
need to copy the BASICA file(s) to the hard disk will
depend on your computer. You may copy the files to a
subdirectory of the hard disk. You may use a batch
file to accomplish this copy sequence by declaring the
hard disk (and the subdirectory, if vou desire to use
one) the default drive (e.g., "C:" followed by return
and "CD directory name" followed by return). Then
insert the ECPIE program disk in drive and type
"A:HDISK" followed by return. The batch file HDISK
will copy the needed files to the hard disk. You mav
then start ECPIE by (1) booting the computer in DOS 2.0
(or higher), (2) declaring the hard disk (and the ECPIE
subdirectory, if relevant) the default drive, and (3)
typing "ECPIE" followed by return,

Hagler, Bailly & Company
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ENTERING DATA 2.1

Entering data into ECPIE is a relatively straightfor-
ward procedure, which is accomplished in "interactive"
mode with considerable assistance from the program
through instructions and explanations displaved on the
computer screen. Once ECPIE is running, you will soon
see the MAIN MENU screen, which looks like this:

MIN N

—

. ENTER DATA FOR NEW ANALYSIS
2, RESUE DATA ENTRY

3. KEVIEW/REVISE DATA FROM PRIOR AMALYSIS

4, PERFORM ANALYSES (previous data input required)

S. EXIT PROGRAM

ENTER NUMBER CHOICE, FOLLOWED BY (RET): ? 1

To begin entering data, select option 1, ENTER DATA FOR
NEW ANALYSIS, and soon the following screen will be dis~
plaved:

Hagler, Bailly & Company

I



ENTERING DATA 2.2

INITIALIZE AND ENTER DATA FOR NEN ARALYSIS

In this section, tlie program requests data and sets up the files
needed to analyze a conservation opportunity. Data are requested and
filed in five steps:

1. Initialization (Mame of project and other general information)
2. Financial and tax data
3. Development period cost data
4. Operating period cost data
5. Energy related benefits/costs.
Data entry would normally be accomplished by proceeding through
each step in a single session; however, after the initialization step
has been cozpleted, it is possible to exit and save the data that has been
entered to that point. To resuse data entry in another session, the existing

files would be recalled by choosing OPTIM 2 froa the prograa’s main memu
{i.e., 2. FESWAE DATA EMTRY).

PRESS ‘B' TO BEGIN DATA ENTRY, °"R' TO RETURN TO HWAIN MENU

As the screen indicates, data entry is broken down into
a series of five steps. If data entry is not completed
in one session, the logical breakpoints for ending a
data entry session would be at the end of one of the
five steps: at the end of each step, ECPIE offers the
opportunity to end data entry and store the partially
completed data set. However, if for some reason it is
necessary to exit or end data entry when you are not at
the end of one of the five steps, vou mav press func-
tion key F1 to jump to the main menu or function key F2
to jump to the data storage procedure (once data stor-
age is complete, you will return to the main menu). Le-
pending on what the program is doing when you press F1
or F2, it may also be necessary to press (RET) to exe-
cute the jump.

Notice that if you exit data entry when you are partial-
ly through a data entry step (e.g., halfway thrcugh the
development period cost data), you will not be able to
use the RESUME DATA ENTRY option (option 2 from the

MAIN MENU) to resume data entry in that step without

Hagler, Bailly & Company
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cancelling the data you have alreadv entered in that
step. To avoid losing the data entered prior to execut-
ing the jump, you should use the REVIEW/REVISE DATA

FROM PRIOR ANALYSIS option (option 3 from the MAIN

MENU)} to complete the data entry for the partially com-
pleted step (using the REVIEW/REVISE procedure is ex-
plained in Chapter 3).

As a final point of introduction before discussing the
data entry procedure for each of the five data steps,
you should note that, from time to time, ECPIE will ask
questions that require a yes (Y) or no (N) answer
(e.g., is a data entry "OK"?) or will call for pressing
a single key to execute a program command (e.g., "PRESS
'B' TO BEGIN DATA EMNTRY; 'X' TO EXIT DATA ENTRY). When
you respond to such prompts, it is necessary to use
upper-case letter responses -- that is, "Y" instead of
"y®" —— for ECPIE to properly recognize your answer. If
you forget to use the upper-case response, the computer
will sometimes appear to "hang" or stop program
execution. So, if the computer does not respond to
what seems like an appropriate response, try switching
the case of your response.

Entering the Initialization Data

The INITIALIZATION data are the first set of data that
is requested by ECPIE during the data entry procedure.
The initialization data consist of:

® Descriptive information on the project (e.g.,
name, location, and project description)

e Identification of the person(s) or organization
to be cited as responsible for preparing the
analysis in the printed outputs of the analysis

@ Specification of the analysis "clock" and the
monetary units tor the analysis.

The following pages illustrate the screen displays that
will be encountered in the INITIALIZATION step.

Hagler, Bailly & Company



ENTERING DATA

INITIALTIATION

PROJECT NFPE (38 characters or less): Boiler Plant Rehabilitation
Boiler Plant Rehabilitation OK? ¥

PROJECT LOCATION (39 characters or less): Colowbo, Sri Lanka
Colosbo, Sri Lanka OK? Y

COMPANY NPE (38 characters or less): National Steam Systems
National Steas Systews OK? Y

COMPANY CONTACT (38 cheracters or less): We. V. J. Amarasena
M. V. J. fmarasena (K? Y

TITLE OF COMPANY CONTRCT (38 chars or less): Manager, Plant Engineering
Manager, Plant Engineering OK? Y

COMPANY TELEPHONE NUMBER: 247-982
247-982 0X? ¥

REPORT PREPARATION RESPONSIBILITY

The analysis results will be printed in a report format with a title page that
cites the person or organization responsible for preparing the analysis. Four
lines of text, each containing not msore than 58 characters, may be used to
identify the preparer of the analysis.

(===—=====—=— 98 character line =r——w—sxe)
ENTER LINE | EDHAC
ENTER LINE 2 Ministry of Power and Energy
ENTER LINE 3 59, Sir Chittampalaa A. Bardiner Mawatha
ENTER LINE 4 Colombo 82, Sri Lanka
Colombo 82, Sri Lanka OK? Y

Hagler, Bailly & Company
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PROJETT DESCRIPTION

You may provide a project description of up to six lines (56 characters/lime).
Simply type the description. Use {(— to correct mistakes. Press (ret)
only after entering the full description.
Column 56
*

4
+

This project involves the installation of a new coal
fired boiler systes at the NSS plant in Coloabo. The
new boiler will be capable of generating 58,888 lbs, of
steam per hour. Coal will be....

SELECT THE TIME INTERVAL FOR THE ARALYSIS
The TIME INTERVAL for the amalysis is the basic unit of time for which data
Will be provided to the program and in which analyses will be conducted.
The TIME INTERWX. may be a month, quarter, or year. Selection of the
TIME INTERVAL will define the maximm nuaber of time periods that may be
considered in the amalysis:

{. YERR (Maxigua mnumber of analysis periods = 28)

2. GUARTER (Maximum nusber of ana.ysis periods = 49)

J. YONTH (Maxisum number of analysis periods = 68)

ENTER NUMBER CHOICE, FOLLOWED BY (RET): ? 2

Hagler, Bailly & Company
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In selecting the TIME INTERVAL for an analysis, you
should consider the length of the DEVELOPMENT PERIOD
and choose a TIME INTERVAL that will permit the total
ANALYSIS PERIOD to bhe at least twice (and preferably a
greater multiple of) the DEVELOPMENT PERIOD. 1In fact,
if you try to set the DEVELOPMENT PERIOD at greater
than half the ANALYSIS PERIOD, ECPIE will require you
to respecify the "clock" structure of the analysis. An-
other consideration to teep in mind in selecting the
TIME INTERVAL is that the ANALYSIS PERIOD should extend
beyond the tax depreciation and debt repayment periods;
otherwise, you mav get a misleading picture of the fi-
nancial stability and performance of a project.

SPECIFY THE TIME PERIOD FUR THE BEGINMING OF THE ANALYSIS

Year in which development costs begin (xxxx): ? 1984

Quarter in which developsent costs begin (x}: ? 3

Hagler, Bailly & Company
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SPECIFY THE TIME PERICD FOR THE BEGINNING OF OPERATIONS

Year in which operations begin (xmxx): ? 1986

Quarter in which operations begin (x): ?2

SPECIFY NUMBER OF TIME PERICDS FOR THE AMALYSIS

The previously selected time interval for the anmalysis is the QLRARTER.
Therefore, the maximus nusber of time periods is A8 .

Nusber of time periods desired for the amlysis: ? 48

Hagler, Bailly & Company
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SPECIFY MONETARY UNIT FOR RNALYSIS

The monetary unit zust be specified so that the mumbers entered for costs
and revenuss in tho subsequent data entry steps will not excesd five digits.
The sonetary unit should be entered as the symbol for the currency (e.g., $)
followed by a parentheses containing one or more ‘zero's (0).

The nusber of ‘zero's should equal the number of decimal places omitted from
the cost and benefit numbers entered from the analysis.

For example, '$(828)' seans monetary units of one—thousand dollars.

Mometary unit (15 characters or less): Rs(¥88)

When you have completed the INITIALIZATION step, ECPIE
will ask whether you wish to continue data entry. If
you respond "N", the program will automatically move to
the data storage routine for saving the data that you
have thus far entered (procedures for using the storage
routine are explained in a later section of this chap-
ter).

Entering Financial and Tax Data

The second step of data entry is entering the FINANCIAL
AND TAX DATA, which are the data that describe the fi-
nancial structure of the conservation project, the cost
and terms of debt and equity financing, and the struc-
ture of taxation. As for the INITIALIZATION data entry
orocedure, the computer screen will explain the data
entry procedure and and define the required data items
for the FINANCIAL AND TAX DATA. The screens that you
will see during the FINANCIAL AND TAX DATA entry pro-
cedure are presented bhelow.

Hagler, Bailly & Company
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ENTERING DATA 2.9

FINWCIRL AND TAX DATA

PROVIDE FRACTION OF DIRECT DEVELOPHENT COST THAT IS NEBT-FINAYED
The model groups developsert period outlays in three categories:
1. Design/Ergincering Costs

2. Direct Capital Cost (i.e., the cost of purchasing and installing the
improvesent)

3. Indirect Development Period Costs (i.e., any loss in operating incose
resulting from shutdown of production activities while the consarvation
project is being installed).

For the financial analysis of a project, the model assumes that cost categories
(1) and (2) represent project capital cost, as traditionally defined, and

sy be financed by a combination of debt and equity cash. Cost category (3)

is assused to require equity cash but may not be debt-financed as part of the
project financial structure. Accordingly, the FRACTION OF DIRECT DEVELOPYENT
COST THAT IS DEBT-FINRLED means the fraction of development cost

categories (1) aid (2) that is debt-Ffinanced.

PRESS "B TO BEGIN DATA ENTRY, °R' TD RETURN TO RAIN MEXU:

SPECIFY DEBT FRACTION OF DIRELT DEVELOPHMENT COST

Frection of direct development cost that is debt-financed
{must be a fraction not less than zero nor greater iikn oned: ? .6

Hagler, Bailly & Company



ENTERING DATA 2.10

SPECIFY ANRUAL INTERENT RATES FOR DEVELOPMENT AND CPERATING PERICD DEBT

During the development pericd, interest paywents are made on project debt at
the DEVELOPMENT PERIOD INTEREST RATE; however, no principal is repaid. In
effect, developsent period debit is increased by an amount adequate to meet
the development pericd interest expemse, At the begimming of project opera-
tions, the developsent period debt is converted to longer term, operating
period debt. Interest and principal payments on this debt are made at

the OPERATING PERIOD INTEREST RRTE, which will typically be 1 to 3 points
higher than the developsent period debt rate,

Developsent period annual interest rate

{expressed as a percentage value; e.g., 14.9): ? 14
14 K7 Y

Operating period interest rate: ? 16

16 OK? Y

INTEREST AMOATIIATION

In some comtries (e.g., USA), development period interest say not be expensed
for tax accounting but must be capitalized and amortized on a straight line
basis during the operatirg period.

NUMER OF YEARS OVER WHICH DEVELOPMENT PERIOD INTEREST IS AMORTIZED (if
interest may be expensed, enter '8'): 73§

Hagler, Bailly & Company
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SPECIFY DEBT TERM AND HORATURIUM PERIOD (optiomal)

Debt is assumed to be repaid in constant principal and int(s ast payments over
a fixed number of repayment periods (DEBT TERM). Principal paywents will begin
nith the secord period of project cperation unloss delayed during a principal
MORATORIUN PERIOD. Interest will accrue at the operating period interest rats
and must be paid during the KORRTORIUM PERIMD.

NUMBER OF DURRTERS OVER WHICH DEBT IS TO BE REPAID: ? 2

2 Ky

NUMBER OF QUARTERS IN MORATORILM PERIOD: ? ]

] MY

SPECIFY REDUIRED RETURM O EQUITY (Anneal fate)

In the financial amalysis, the mcdel will cospute the present value of the
project’s net cash flow. This calculation requires a discount rate, the
REQUIRED RETURN OM ERUITY, which is the minioum return acceptable to the
equity investor or energy user undertaking the project.

REDUIRED RETURK OM ERUITY (emter as a percentage value; e.g., 20): 7 28

28 0y

Hagler, Bailly & Company



ENTERING DATA

SPECIFY SOCIAL DISCOUNT RATE (Arwual Rate)

In the analysis of a project from the public sector perspective, the wodel
will compute the present value of the net bemefits using a SOCIAL DISCOUMT
RATE, which is the retwn required by society for delaying curvent consumption
in return for increases in future incose and consvsption.

SOCIAL DISCOUNT RATE (entered as a percentage value; e.g., 18): ? 10

19 X2Y

SPECIFY TRI RATE

In the financial analysis, project returns are calculated on an after—tax basis.
Computing these returns requires a marginal TAX RATE, the tax rate at which
additional incosa is taxed. TAX RATE may vary over time.

Is TAX RATE constant over all analysis periods? Y

TAX RATE (enter as a decimal value less than one): ? .46

46 K?Y

Hagler, Bailly & Company
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The specification of the tax rate will be a more compli-
cated procedure if you elect to have tax rates that

vary over time. The use of varying tax rates would be
important if the tax liability and the associated mar-
ginal tax rate of the equity investor in a project were
expected to change over time, Alternatively, legis-
lated changes in the tax code could change the marginal
tax rate. Finally, some ccuntries may provide "tax hol-
idays" at the heginning of a project's operation during
which the tax rate may be temporarily lower than the
normal tax rate, TIf -- because of such considerations
—-- you select the varying tax rate option, you will

need to enter the tax rate for each analysis period

and, in doing so, will be presented with the following
screen.

0 00 D s D O P D Y P 0 D S A D D D T D R e O P D Y 48 e D o D Y D A o

SPECIFY TAX RATE BY TIME PERIOD

¥ TINE TR % TINE TRL 3 TINE TAL
PERIOD  RATE PERIOD  RATE PERIOD  RATE

R R 0 S D R 4 D D R e O S ) D P S S 8 e O D - -

I 3q/1984 7 .46
2 4q/1984 7 .44
1 19/1985 ? .25
4 29/1985 7 .25
S 3q/1985 7 .25
& 49/1985 7 .25
7 1q/1986 ? .25
8 2q/1985 7 .44
9 3q/1986 7 .46
10 4q9/1986 2

Hagler, Bailly & Company
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SPECIFY DEPRECINTION HETHOD AMD SCHEDULES

In the financizl analysis of a project, the direct development costs (i.e.,
DESIGN/ENGIMEFRING COST 8 DIRECT CWITAL COST) may be depreciated for tax
purposes by one of five eethods:

-
.

Straight Line

Sum-of-tha-Years Digits

Double Declining Balance

fAccelerated Cost Recovery System (RCRS; USA IRC 1984)
Custoaized.

Ll ol o A

You may sperify up to five schedules for the szlected esthod (except for ACRS,
which has four predetermined schedules). These schedules will subsequently

be used to depreciate specified fractional cosponents of the divect developmert
costs. In this sertiom, you must spocify the DEPRECIATION KETHOD, the number of
schedules, and the associated degreciation periods that eay be used a the
financial evaluation of a project.

SPECIFY DEPRECIATION METHDD (enter nusber choice followed by (RET)):? 2

DEPRECIATIOM SCHEDULES (cont.)
HOW MANY DEPRECIATION SCHEMAES (not more than five)? J

Schedule 1. Mumber of years in depreciation pericd: ? 3
Schedule 2 . Number of years in depreciation period: ? 9
Schedule 3. MNumber of ymars in depreciation period: ? 10
Schedule 4 . Number of years in depreciation period: ? 15
Schedule 3. Mumber of years in depreciation period: ? 28
2 My

Hagler, Bailly & Company
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The complexity of the procedure for specifying the de-
preciation method and schedules will depend on the de-
preciation method you select. For example, if you se-
lect option 4, Accelerated Cost Recovery System (ACRS),
no additional information will be needed because the
ACRS contains four specific schedules (i.e., 3, 5, 10,
and 15 years) of the fractional amounts of a capital
outlay to be depreciated in each year. For options 1,
2, and 3, you will need to specify the number of sched-
ules and the number of years of depreciation in each
schedule over which you may wish to depreciate speci-
fied fractions of the capital outlay for a conservation
investment. The program takes care of computing the
specific schedules and, in the case of double declining
balance depreciation, switching to straight line at the
appropriate point in the depreciation schedule. Final-
ly, if the first four depreciation schedule options
fail to encompass a needed depreciation method, select-
ing option 5 -- the customized schedule -- will allow
you to specify up to five series of fractional values
for depreciating capital equipment.

IRVESTHENT TRX CREDIT

In soze countries (e.g. USA), the projoct doveloper may receive a tax credit
for qualifying capital outlays. The tax credit is cosputed as a fraction of
the qualifying outlay. Dwring the capital cost eatry routina, you will be
asked to spacify the fraction of capital outlays which qualifies for the
INVESTMENT TRAX CREDIT (ITC).

INVESTRENT TAX CREDIT; enter as a decimal fraction (e.g. .1). If there is no
INVESTHENT TAX CREDIT, enter '8':? .1
4 Y
Depending upon provisions of the tax code, the davelopsr may have an optiom to:
1. Take the ITC as the capital outlays are incurred; or
2. Defer receipt of the ITC until the beginning of project operation.

INDICATE APPROPRIATE ITC TREATMENT BY NUMBER CHOICE: 7 1

Hagler, Bailly & Company
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In the same way as for the INITIALIZATION data, when
you reach the end of the FINANCIAL AND TAX DATA, you
will be asked whether you wish to continue data entry.
Giving a no (N) answer will again take you to the data
storage procedure.

Entering Development Period Cost Data

The entry of project cost and revenue data is divided
into three broad cateqories: DEVELOPMENT PRERIOD COST
DATA, OPERATING PERIOD COST DATA, and ENERGY RELATED
BENEFITS/COSTS. Entering the data for each of these
categories involves a similar procedure. TFor each data
category, you will first be asked if the data item is
relevant to the analysis. TIf you answer no (N), data
entry for the item will be skipped. If you answer vyes
(Y), ECPIE will first ask for specific information
{depending on the variable) regarding the variable's
tax treatment, its foreign currency content, or the
appropriate units for the variable and, second, for the
data values by time period.

In the case of DEVELOPMENT PERIOD COST DATA, vou will
first be presented with the following introduction
screen:

Hagler, Bailly & Company
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DEVELDPMENT PERIGD COST DATA
Development period costs are grouped in three categories:

1. Design/Engineering Costs (i.e., the cost of evaluating the invesiment
opportunity and designing the comservation project)

2. Direct Capital Cost (i.e., the cost of imstalling the conservation
project)

3. Indirect Development Period Costs (i.e., any loss in operating income
resulting from shutdown of production activities while the conservation
project is being installed).

In this section of the progras, data are requested for these cost accounts.
For each developasit period cost account, the model will request the cost in
each QUARTER of tne developsent peviod, the fraction of the cost account
involving foreign purchases or reduction in receipts of foreign currency ,and
the treatment of the outlay with iespect to depreciation/expensing. The wodel
will also paruit entry of altermative cost values (SOCIAL COSTS/BENEFITS) ‘
for use in evaluating the project froa the public sector perspective. In
entering cost values, resesber that the mumhers say not have more than five
decimal places or digits to the left of the decimal point. DEVELOPMENT
PERIOD COSTS MAY NOT OCCUR AFTER THE LRST GURATER BEFURE OPERATIONS BEBIN.
PRESS ‘B' TO BEGIM DATR ENTRY; ‘X' TO LXIT DATA ENTRY:

ECPIE will then begin obtaining data for each of the
three development period cost accounts: DESIGN/ENGI-
NEERING COST, DIRECT CAPITAL COST, and IMDIRECT DEVELOP-
MENT COST. Beginninc with DESIGN/ENGINEERING COST,
FCPIE will first ask whether the account is relevant to
the analysis.* If you answer yes (Y), ECPIE will ask
for the foreign currency content of the outlay (i.e.,
the fraction of the outlav that involves a purchase of
a product or service from a foreign country). Next,
ECPIE will ask for the tax treatment of the outlay;
that is, how much of DESIGN/ENGINEERING COST may be
expensed (i.e., charged against income for tax

*With a few variations, the data entry procedures de-
scribed in the following paragraphs apply for all of
the eleven cost and revenue data accounts that may be
entered into ECPIEM.

Hagler, Bailly & Company
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computation purposes on an as-incurred basis) and how
much of the outlay must be capitalized and depreciated
according to the different depireciation schedules you
selected in the FINANCIAL AND TAX DATA entry procedure.
The monitor display for these questions will appear as
follows:

DEVELOPMENT PERICD COST ENTRY
COST/BENEFIT ACCOUNT: DESIGN/ENGINEERING COST

IS THIS ACCOUNT RELEVANT TO THE AMALYSIS? Y

Hagler, Bailly & Company
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DEVELOPHENT PERICD COST EMTRY
COST/BENEFIT ACCOUNT: DESIGN/ENGINEERING COST

DECIMAL FRACTION OF DESIGN/ENGINEERING COST
REQUIRING FUREIGN O "ENCY PURCHASES (e.g. & 4): ? .2
2 Y

DECINL FRACTION OF DESIRUENGINEERING COST
THAT MAY BE (e, M 21

1 X?Y

DECIMAL FRACTION OF DESIGN/ENGINEERING COST
DEPRECIATED OVER 3 YEARS (evg., &4): 7 8
8 0X7Y

DECINAL FRACTION OF DESIRUEMGIMEERING COST
DEPRECIATED (VER 5 YEARS (e.g., 6.4): 2 @
8 Y

DECINAL FRACTION OF DESIGU/ENGINEERING COST
DEPRECIATED OVER 10 YEARS (e.g., O.4): 7 @
3 MY

DECINAL FRACTION OF DESIGN/ENGINEERING COST
DEPRECIATED QVER 15 YEARS (e.g., B.4): 2 0
8 OK?Y

DECIMAL FRACTION OF DESIGH/ENSINEERII® COST
DEPRECIATED OVER 20 YEARS (e.g., & 4): 7 8
o OK?Y

Hagler, Bailly & Company
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Once you have provided this preliminary information on
DESIGN/ENGINEERING COST, you will be asked to provide
the values for the variable by time period that will be
used in the financial and foreign currency usage analy-
ses. Since DESIGN/ENGINEERING COST is a development
period cost account, you will be asked to provide out-
lay data only for the development period. 1In entering
cost and revenue data by time period, you must choose
monetary units so that the data values will not have
more than five decimal places to the left of the deci-
mal point. 1In this sequence, vou may enter values
through a combination of the following methods:

e TIndividual values by time period
®@ A series of constant values

e A series of values growing at a constant
exponential rate.

Specifically, after displaying the time interval for
which data values must be provided, ECPIE wili ask for
the values beginning with the first, and proceeding
through the last, relevant time period. If you wish to
provide a single value for an entry (i.e., the entry
will not begin a constant or exponentially growing
series), simply enter a number, followed by return, and
ECPIE will move on to the next time period. The screen
for this procedure appears as follows:

Hagler, Bailly & Company
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DEVELOPMENT PERIOD CQST ENTRY
DESIGN/ENGINEERING COST MONETARY UNIT: Rs(000)

v OTINE VALUE
PERIOD

I 3q/19847 1200
2 4g/19847 1400
3 19/1985?

4 20/1985
5

b

3q/1985
49/1983

TO ENTER A VALUE, SIMPLY ENTER THE NUMBER, FOLLOWED BY ¢RET);
TO BEGIN A CONSTANT SERIES, ENTER 'C°; OR AN EXPONENTIAL SERIES, ENTER 'E’

- 0 s e 4 ¢ o - - - _————

If you wish to begin a constant valued series from the
time period for which ECPIE is currently querying, type
"C" followed by return. ECPIE will then ask for the
value in that time period and the index of the last

time period through which the constant series extends.
ECPIE will then "fill in" the constant series and move
on to the next time period following the end of the con-
stant series. The screen will look like this:

Hagler, Bailly & Company
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OEVELOPHMENT PERIOD COST ENTRY
DESIGN/ENGINEERING COST MONETARY UNIT: Rs(000)

¥ TIME VALUE
PERIOD

1 3q/19847 1200
2 4q/19847 C

3 1q/1983

4 2q/1985

5 3q/1985

6 4q/1983

4 OF LAST TINE PERIOD [N CONSTANT SERIES: ? 6
VALUE FOR DESIGN/ENGINEERING COST IN 4q/1984: 2 [500
TO BEGIN A CONSTANT SERIES, ENTER 'C'; OR AN EXPONENTIAL SERIES, ENTER 'E’

The procedure for entering an exponential series is sim-
ilar to that for the constant series. Specifically, if
you wish to enter a series with constant exponential ex-
ponential growth, type "E" followed by return. ECPIE
will then ask for the value of the series in the cur-
rent time period, the rate of exponential change, and
the index of the last time period through which the
exponential series extends. Again, ECPIE will "fill

in" the series and move on to the next time period fol-
lowing its end. The screen will look like this:

Hagler, Bailly & Company
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DEVELOPMENT PERIQD COST ENTRY
DESIGN/ENGINEERING CUST NONETARY UNIT: Rs(000)

¥ TINE VALUE
PERIOD

I 30/19847 1200
2 49/19847 £

3 19/1985

4 29/1983

5 39/198%

b 49/1989

4 OF LAST TIME PERIOD I[N EXPONENTIAL SERIES: 7 &
VALUE FOR DESIGN/EWGINEERING COST IN 4q/1984: ? 13500
ANNUAL GRONWTH RATE FOR EXPONENTIAL SERIES (decimal value): 7,04

. o - - 0 - - 8 - crmmcaaae

When you have completed the data entry by the three
methods specified above, ECPIE will display back to you
the entered values and ask whether they are "OK". 1If
you uanswer "Y", ECPIE will move to the next procedure.
If you answer "N", ECPIE will enter the data editing
routine.

In the data editing routine, ECPIE will first ask wheth-
er you wish to "REENTER" or "EDIT A FEW ENTRIES". 1If
you wish to replace most or all of the displaved en-
tries, choose "REENTER" (R) and ECPIE will take vou
through the data entry procedure outlined in the preced-
ing paragraphs. If you wish to change only a sinale
entrv or a small number of entries, select "EDIT A FEW
ENTRIES" (E), and ECPIE will ask which data entry to
change. Tdentify the entry to be changed with the in-
dex number (i.e., 1, 2, 3,...) appearing in the column
labeled "#", ECPIZ will ask for the correct value

Hagler, Bailly & Company
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for
the
set
for

the specified time period.
new value, ECPIE will again display the entire data

and ask whether it 1is

IIOKII .

After you have entered

The display screens

this review/edit sequence are as follows:

DEVELOPHENT PERICD COST ENTRY

DESIGUENGINEERING COST MONETARY UNIT: Rs(006)
P TE WUE
PERIOD
1 /158 308
2 /198 389
3 19/1983 309
4 2q/1985 389
5 /1S 388
6 4/1985 389
7 19/19%E 388

VALLES FOR DESIGN/ENGINEERING COST (K? N
REENTER ALL WALLES (SELECT °R') OR ELIT A FEN VALUES (SELECT ‘E'): ?E

Hagler, Bailly & Company

g5~



ENTERING DATA 2.25
L ]

DEVELOPMENT PERIOD COST ENTRY

DESIGN/ENSINEERIKS COST MIETARY UNIT: Rs(909)
3 TIE CRUE
PERID
1 X/19 38
2 /1984 389
3 19/1985 308
A /195 38
5 /195 398
6 4q/1985 309
7 19/19%6 389

# OF ENTRY TO BE CHANEED? 3
CORRELT WALLE FOR ENTRY 3 IS: ? 358

After completing data entry for the financial and for-
eign currency use analysis values for the variable (in
this example case, DESIGN/ENGINEERING COST), ECPIE will
allow optional entry of alternative SOCIAL VALUES of
the variable for the social cost/benefit analyses. If
vou choose to enter SOCIAL VALUES that are different
from the FINANCIAL ANALYSIS VALUES, ECPIE will proceed
through the :rame data entry procedure as that outlined
above. If you do not elect to enter different values,
ECPIE will use the FINANCIAL ANALYSIS VALUES for the
social cost/benefit analysis. The screen for selecting
this procedure will appear as follows:

Hagler, Bailly & Company
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SPECIFY SOCIAL VALLES FOR DESIGW/ENGIREERING COST

In the evaluation of a conservation project from the public sector perspective,
it is possible to substitute SOCIAL VALIES for the cost, revenue or price
values entered in the preceding section. The SOCIAL VALLES should reflect

the opportunity cost (or value) to society of not using a production input in
other applications (or of having available for consumption, a preduction output
of a conservation projoct). These SOCIAL WALLES .iy often Le different

from the market or posted valees for production inputs and outputs.

Do you wish to enter SOCIRL VALUES that differ from those previously entered for
DESIEN/ENGINEERING COST?
]

After completing the SOCIAL VALUES entry option, you
will have completed data entry for the variable DESIGN/
ENGINEERING COST. For the remainder of the DEVELOPMENT
PERIOD COST entry routine, ECPIE will request data for
the variables DIRECT CAPITAL COST and INDIRECT DEVELOP-
MENT PERIOD COSTS. Entering the data for these varia-
bles will follow the same procedures as those outlined
for entering the data for DESIGN/ENGINEERING COST.

Entering Operating Period Cost Data

The second category of cost and revenue data is the
OPERATING PERIOD COST DATA, which includes two ac-
counts: OPERATING AND MAINTENANCE COSTS and OTHER
OPERATING PERIOD COSTS. Entering data for these ac-
counts is accomplished in the same manner as for the
DEVELOPMENT PERIOD COST DATA with the exceptions that:
all of the ooerating period costs are assumed to bhe

Hagler, Bailly & Company
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expensed and accordingly there are no questions regard-
ing the tax treatment of operating period costs; and
OPERATING PERIOD COST DATA may onlv be entered in the
operating period. The screen display that you will see
as the introduction to the OPERATING PERIOD COST DATA
section is illustrated below (subsequent screens are
similar to those shown for the development period ac-
counts):

OPERATING PERICD COST DATA
Operating period costs are grouped in two categories:

1. Operating and Maintenmance Costs (i.e., the periodic cost of remming
and maintaining the conservation project. Thesa costs will typically
include labor and materials and will spacifically exclude any energy
related costs.)

2. Other Operating Poriod Costs (i.e., the incrememtal change in any other
facility operating costs [excluding enargyl that result from installation
and operation of the conservation project. If the chamge in costs is a
reduction, then this account would be enteved as negative values.).

In this section of the prograz, data are requested for these cost accounts.
For each operating period account, the model will request the cost in each
QUARTER of the operating period ard the fraction of the cost accoant

involving foreign purchases or a reduction in receipts of foreign currency.
The model will also permit entry of alternative cost valess (SOCIAL
COSTS/BENEFITS) for use in evaluating the project froa the public sector
perspective. In entering the cost valuss, rescmber that thae numbers may not
have more than five decimal places or digits to the left of the decimal point.

PRESS 'B' TO DEGIN DATR ENTRY; °X' TO EXIT DATA ENTRY:

Entering Energy-Related Benefits/Cost Data

The third category of cost and revenue data is ENERGY-
RELATED BENEFITS/COST DATA, which includes the follow-
ing three accounts for which both quantity and price
data may be entered:

e VALUE OF ENERGY SAVED, which is determined as
the product of the variables QUANTITY OF ENERGY
SAVED and PRICE OF ENERGY SAVED
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® VALUE OF ENERGY CONSUMED, which is determined
as the product of the variables QUANTITY OF
ENERGY CONSUMED and PRICE OF ENERGY CONSUMED

e VALUE OF ENERGY PRODUCED OR SOLD, which is
determined as the product of the variables
QUANTITY OF ENERGY SOLD and PRICE OF ENERGY
SOLD.

The entry of the values for these variables follows
essentially the same procedure as that discussed in the
earlier section on DEVELOPMENT PERIOD COST DATA. The
only minor differences include: (1) vou must enter the
UNITS for the energy guantities (these will later be
used in printing ECPIE results); and (2) you will not
be asked to enter alternative SOCIAL VALUES for the en-
ergy quantities. The introductory monitor screens that
you will see as you begin data entry for the ENERGY-
RELATED BENEFITS/COSTS DATA are illustrated below:

ENERGY RELATED BEWEFITS/COSTS
Energy related benefits/costs are grouped in three categories:

1. Value of Energy Saved as a result of the conservation project
(i.e., a consarvation project will usually reduce consuzption of an

energy input)

& Cost of any additional Energy Inputs required by the conservation project
(i.e., a conservation project may substitute a less axpmsive energy input
for the energy input(s) previously consuued at a facility)

3. Value of ary Energy Produced for External Sale by the conservation project
(i.e., 2 conservation project such as a cogeneeation plant eay produce
energy for sale to a utility or other electricity users).

In this section of the progras, data are requested for the quantity and price
in each of these accounts. For cach energy related account, the model will
request the quantity of emergy saved, consamed, or sold in sach QUARTER

of the operating period, the associated price of the energy resource, and the
fraction of the enerqy account reducing or increasing foreign currency
purchases. The model will also permit entry of altermative values

(SOCIAL VALUES) for the energy prices to be used in evaluating the project from
the public sector perspective.

PRESS (RET) TO COMTIME?

Hagler, Bailly & Company
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ENERGY RELATED BENEFITS/COSTS (continued)

In entering the values for the ensrgy quantities and prices, you must use units
which, when maltiplied to calculate the value of energy saved, consused, or
produced, vill yield monetary values in Rs(688). The resulting monetary
values may not have more than five digits to the left of the decimal point.

PRESS °B* TO DEGIN DATR ENTRY; ‘X' TO EXIT DATA EMTRY:

After completing data entry for the ENERGY-RELATED
BENEI'ITS/COSTS DATA, you will have entered a full set
of data for an ECPIE analysis. At this point, ECPIE
will automatically take you to the data storage routine
so that you may save your data set (data storage and
retrieval are explained in the next section).

Saving and Retrieving an ECPIE Data File

After each step in the data entry process and as well
at other locations in the program, you will be given
the opportunity to save the data set that is currently
in the computer's memory. Recall also that, while you
are in the data entry and management sections of ECPIE,
pressing function key F2 (sometimes followed by (RET))
will automatically take you to the data storage
routine.

Saving and subsequently retrieving a data set are
straightforward procedures. ECPIE will first obtain

Hagler, Bailly & Company
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information on the disk drive (or other device) for the
operation and the name of the file under which the data
are to be saved or retrieved. Then you must simply

insert the disk in the indicated drive and press (RET).

In selecting a file name for a data set, you may use
standard IBM PC-DOS conventions regarding permitted
characters and length of file name. Specifically, the
length of a file name may not exceed eight characters:;
permitted characters include the letters of the alpha-
bet, numbers, and the following special characters: S
# & @1 % ) - N> \%{J-| Do not use an exten-
sion (e.g., ".PJT") in the File name as extensions are
provided by the program for the different components of
the data set. ECPIE creates standard DOS text files,
which may be manipulated by DOS procedures for copving,
renaming, transferring, and other file management opera-
tions. K

Error trap procedures are included for the data stor-
age/retrieval operations. If vou make a procedure
error, such as inserting the retrieval disk in the
wrong drive, ECPIE will take you back to the appropri-
ate point in the procedure to correct the preblem. For
example, in the case of a misspecified drive, ECPIE
will be unable to find the indicated file and will ask
you to respecify the file name and drive specification
before restarting the data retrieval procedure.

The monitor screens for the data storage procedure are
illustrated below:

Hagler, Bailly & Company
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SPECIFY THE FILIWAME UNDER WHICH DATA WILL BE SAVED

The filename will be used by you to recall data for analysis or revision
fccordingly, you should rezesber the filenama. If yoa use the sa=e filenase
as one already on the storage disk, them the data currently stored under that
name will be deleted and replaced by the data now in cesory.

Use only alphabetic and mmeric characters in the filenamse,

The filename may not exceed 8 characters in length,

Filename: ? STEAMEL

INSERT STORAGE DISX IN DRIVE B. PRESS (RET) WHEM READY: ?

Hagler, Bailly & Company
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The monitor screens for the data retrieval procedure
are as follows:

LOAD DATA FROM FILES

Loading data from files will cancel and ovevwrite any inpat data currently in
mEROTY.

Do you wish to load data from storage files? Y
Enter filenape used in previously saving data: ? STEAMSL

Enter storage device (i.e., A, B, or C) for loading datas ? B

Hagler, Bailly & Company
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Insert storage disk in drive B. Press (RET) when ready: ?

Hagler, Bailly & Company
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3 REVIEWING AND EDITING DATA 3.1

Once you have entered a partial or total data set into
ECPIE, you may use ECPIE's REVIEW AND EDIT procedures
to review the data and change entries in, or add data
to, the data set. As mentioned in Chapter 2, this pro-
cedure is particularly useful if you exit the data en-
‘ry procedure at a point other than the end of one of
the five data entry steps. By using the REVIEW AND
EDIT procedure, you may complete entry of a partially
complete component of a data set without losing the pre-
viously entered data. In addition, the procedure is
useful for making minor adjustments to a data set to
test the effect of changes in input variables.

The REVIEW AND EDIT procedure is accessed from the MAIN
MENU by selecting option 3, REVIEW/REVISE DATA FROM PRI-
OR ANALYSIS. When you select this option, there will

be a brief pause in the program's operation while the
review/edit module is loaded. Soon you will see the
following screen:

Hagler, Bailly & Company
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REVIEM/REVISE DATA FROM PRIOR AKALYSIS

In this procedure, you say review and revise input data that is currently in
memory or that has previously beaw entered and saved to files.

INDICATE PROCEDURE TO BE FOLLOWED
1. USE DATA CURRENTLY IN MEMORY
2. USE DATA FROM STORAGE FILES
3. SAVE DATA CURRENTLY IN MENORY
4. EXIT TO MAIN PROGRAM MENLL

ENTER MRBER CHOICE, FOLLOMED BY (RED: ? 2

To begin the REVIEW AND EDIT procedure, you should se-
lect from options 1 and 2 depending on whether the data
set is currently in memory or disk storage. Selecting
option 2 will take you to the data retrieval procedure
discussed in Chapter 2. 1If you have completed a REVIEW
AND EDIT procedure and wish to save the revised data,
select option 3., To return to the MAIN MENU, for exam-
ple, to begin an analysis, select option 4.

After the data set to be reviewed has been brought into
memory, you will see the following screen:
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INDICATE INPUT DATR TO RE REVIELED

1. Initialization File
2. Financial and Tax Data
3. Cost and Benefit Data
4. Save Revised Data

5. Return to Procedure Menw.

ENTER MUMBER CHOICE, FOLLOMED BY (RET): ?1

Options 1 and 2 correspond to the first two steps of
the data entry process while option 3 encompasses steps
3, 4, and 5: that is, all of the revenue and cost data
entered for DEVELOPMEMT PERIOD COSTS, OPERATING PERIOD
COSTS, and ENERGY RELATED BENEFITS/COSTS. If you se-
lect option 1, INITIALIZATION FILE, you will be pre-
sented with a single scren summary of all the data en-
tered into the INITIALIZATION FILE.
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REVIEN/REVISE (RITIALIZATION FILE

1. PROJECT MAME: DBOILER PLANT REHRBILITATION #2

2. PROJECT LOCATION: KELANIYA, SRI LANKA

3. COMPANY NAME: SRI LAMA TYRE CORPORATION

4, COMPANY CONTRCT: MR. PRLITA SUBASINGE

3. TITLE: SENIOR POMER ENGIMEER

6. TELEPHONE MMBER: 321-2M1

7. PROJECT DESCRIPT. :This study is concerned with replacing an inefficient
oil-fired boiler plant with modern, packzged multi-
fuel fired boilers of high efficiency. The boilers
would be fired on a mixture of approximately 83% wood
and 15X oil. Boiler efficiency would be expected to
increase from A% to about 72X (wood) /68% (oil).

8. HINETRRY UNIT: Rs(988)

9. PREPARATION: EDNRC

10. PREPARATION: Hinistry of Power and Enecgy

11. PREPARATION: 359, Sir Chittampalan A, Gardiner Resatha

12. PREPARATION: Colombo &2, Sri Lanka

TIME INTERVAL: QUARTER
START OF DEVELDPMENT:  3gq/19684 STRAT OF OPERATIONS: 1q/1986
LAST ANALYSIS PERID:  2q/199

CHANGE PN ENTRY (Y/N)?

(Input data pertaining to the amalysis ‘clock’ may not be changed)

You may change any of the initialization file entries
except those pertaining to the analysis "clock" (i.e.,
the time interval of the analy . time periods for be-
ginning of project development ana operations, and the
last analysis period). The reason -hat the clock data
may not be changed is that changes i these variables
may profoundly affect the other cost and revenue data
variables entered into the program. However, the pro-
gram itself has no way of adjusting for some of the pos-
sible effects. To avoid the possibility of performing
erroneous analyses because of a failure, for example,
to adjust the operating period cost and revenue values
to reflect a lengthened or shortened development peri-
od, we restricted potential changes to the INITIALIZA-
TION FILE to variables other than those affecting the
analysis clock.

To change an INITIA TZATION FILE entry, answer ves (Y)
to the program's inqu rv and specify the number of the
variable to be changed. ECPIE will then permit reentry
of the value for the selected variable. Rach time the

Hagler, Bailly & Company

24



REVIEWING AND EDITING THE DATA 3.5
L

value for a variable is changed, ECPIE will subsequent-
ly display the revised data set and ask whether you

wish to change another value. Answering no (N) will re-
turn you to the INDICATE INPUT DATA TO BE REVIEWED
screen.

If you select option 2 from the INDICATE INPUT DATA TO
BE REVIEWED screen, you will be presented with a single
screen summary of the FINANCIAL AND TAX DATA FILE:

REVIEH/NEVISE FINANCIAL AND TAX DATA FILE

1. DEBT FRACTION: .6

2. DEVELOPMENT PERIOD INTEREST RATE: 14 %

3. OPEPATING PERICD IKTEREST RATE: 14 %

4. DEVELOPNENT PERIGD INTEREST EXPENSED

S. DEBT REPAYMENT TERM: 32 OGUARTERS

6. DEBT NORATORIUX PERICD: 3 QUARTERS

7. REDUIRED RETURN ON ERUITY: 20%

8. SUCIAL DISCOUNT RAYE: 18 %

9. DEPRECIATION METHOD: SUM-OF-THE-YERRS DIGITS
SGEDILE 1 : I YERRS

SCHEDLE 2 : 5 YERRS
SCHEDULE 3 : 10 YERRS
SCHEDULE 4 : 13 YEARS
SCEDULE 5: 20 YERRS

10, MRGINL TAX PATE: 0.59
11. INVESTMENT TAX CREDIT: 6.00
12. INVESTMENT TAX CREDIT DEFERRED UNTIL BEGINNIMG OF OPERATIONS

CHANGE AM ENTRY (Y/N)? N

Again, to change an entry, simply respond yes (Y) to
the prompt and indicate the number of the variable to
be changed. As before, responding no (N) to the prompt
will return you to the INDICATE INPUT DATA TO BE RE-
VIEWED screen,

If you select option 3, COST AND BENEFIT DATA, from the
INDICATE INPUT DATA TO BE REVIEWED screen, you will be
presented with a menu of the 11 ECPIE cost and revenue
accounts:
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REVIEN/REVISE COST AND BENEFIT DATA
INDICATE DATA SERIES TO BE REVIEWED

1. DESIGN/ENGINEERING COST

2 DIRECT CAPITAL COST

3. INDIRECT DEVELOPMENT COST
4. OPERATING/MAINTENANCE COST
3. OTHER OPERATING PERIOD COST
6. QUANTITY (OF ENERGY SAVED

7. PRICE OF ENERGY SAVED

8. QUANTITY OF ENERGY COMSUMED
9. PRICE OF EXERGY COMGLMED
18. QUANTITY OF ENERGY SOLD

11. PRICE OF EMERGY SOLD

12, RETURN TO PROCEDURE HEML.

ENTER NUMBER CHOICE, FOLL(MED BY (RET): ? 2

Selecting any of the 11 accounts will lead you through
a series of screens summarizing the data that you have
entered for those accounts. The first screen will list
the data pertaining to tax treatment, foreign currency
content, or energy quantity units and will look some-
thing like the following:
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1. FRACTION OF DIRECT CAPITAL COST
REQUIRING FOREIGN CURRENCY PURCHASES: .642

2. FRACTION OF DIRECT CAPITAL COST THAT MAY BE EXPENSED: O

J. FRACTION OF DIRECT CAPITAL COST DEPRECIATED OVER 3 YEARS: .3

4. FRACTION OF DIRECT CRPITAL COST DEPRECIATED OVER 5 YEARS: .S

S. FRACTION OF DIRECT CAPITAL COST DEPRECIATED OVER 10 YEARS: @

6. FRACTION OF DIRECT CAPITRL COST DEPRECIATED (MER 13 YEARS: @

7. FRACTION OF DIRELT CAPITAL COST DEPRECIATED OVER 20 YEARS: @

CHANGE AN ENTRY (Y/N)?

After you have approved the preliminary data screen,
the computer will display the time-period-by-time-
period FINANCIAL AND FOREIGN CURRENCY USAGE ANALYSIS
values for the selected variable. To change any of the
values on the screen, including a complete reentry of
the cata, use exactly the same edit/reenter procedure
as that discussed for the basic entry of data in Chap-
ter 2. The screen will appear as follows:
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DIRECT CAPITAL COST NONETRRY LNTT: R (000)
P TDE WUE
PERIOD

1 R/  TA

2 AQ/1984 6859

3 10/1985 AR

b /1985 3M2

S /1985 177

6 4g/1985 T

VALLES FOR DIRECT CRPITAL COST OK?

When you have approved the FINANCIAL AND FOREIGN CURREN-
CY USAGE ANALYSIS data values, ECPIE will display the
SOCIAL COST/BENEFIT VALUES for the variable (unless the
variable is an energy quantity) and offer the possibili-
ty of revisions. Unless you entered SOCIAL COST/BENE-
FIT VALUES that are different from the FINANCIAL AND
FOREIGN CURRENCY USAGE ANALYSIS data values, vou will
simply be shown the FINANCIAL AND FOREIGN CURRENCY

USAGFE ANALYSIS data values again.

Exiting the REVIEW/REVISE DATA procedure is accom-
plished by returning to the PROCEDURE MENU and select-
ing option 4, EXIT TO MAIN PROGRAM MENU. Again, there
will be a brief pause in program execution as the main
program module is reloaded.
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Performing an analysis is perhaps the simplest proce-
dure in ECPIE. When you have completed entering (and,
if you are prudent in the use of computers, saving) a
data set, return to the MAIN MENU and select option 4,
PERFORM ANALYSES. At this point, RCPIE will ask wheth-
er the data is currently in memory or must be retrieved
from a file:

PERFORY AKD WEPORT FINGCIAL/ECONOMIC ARALYSIS OF CONSERVATION PROJECTS
USE DATR:
1. CURRENTLY IN 1EMGRY

2. FRON STORAEE FILES.

ENTER MUMBER CHDICE, FOLLOMED BY (RET): ?

When you have the right data in memory, ECPIE will give
you a final choice on whether or not to begin the analy-
sis:
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IO BEGIN ANOLYSIS, PRESS °B' FULLOWED BY (RET).
TO CANCEL ANALYSIS AWD RETURM TO MAIN MENU, PRESS °R' FOLLOMED BY (RET).

INDICATE CHOICE: ?

Assuming you select "B", ECPIE will begin loading the
analysis module, which will take a few seconds. Howev-
er, before the analvsis actually starts, you must speci-
fy the structure of the six sensitivity analyses that
are completed as part of the FINANCIAL ANALYSIS. In
addition to performing the "base case" analysis using
the data values that you have entered, ECPIE will per-
form six additional analyses in which each of six vari-
ables (in some cases, combinations of variables) may be
varied, one at a time, from their base case value. The
six sensitivity analysis variables are:

1. DIRECT DEVELOPMENT COSTS (i.e., the sum of DI-
RECT CAPITAL COST and DESIGN/ENGINEERING COST),
which is varied as a specified percentage in-
crease or decrease from the base case values

2. VALUE OF ENERGY SAVED and VALUE OF ENERGY SOLD,
which are varied in tandem as a specified
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percentage increase or decrease from the base
case values

3. OPERATING AND MAINTENANCE EXPENSE, which is
varied as a specified percentage increase or
decrease from the bhase case values

4. INTEREST RATES ON PROJECT DEBT (both devalop-
ment and operating period rates), which are
varied as a specified percentage point addition
or subtraction from the hase case values

5. PERCENT OF CAPITAL COST THAT IS NEBT FINANCED,
which is varied bv specifving a substitute for
the base case value

6. MARGINAL TAX RATE, which is varied by specify-
ing a substitute fur the base case value(s).

You have three options in structuring the sensitivity
analyses: (1) use a set of default sensitivity analy-
ses that are incorporated into ECPIE; (2) use a set of
sensitivity analyses that you have previouslv specified
and saved; or (3) enter a new set of censitivity analy-
ses. The screen illustrating this choice appears as
follows:
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SET UP SENSITIVITY AMALYSES

The progras will perform six sensitivity analyses. To conduct the semsitivity
analyses, you may:

1. Use the default semsitivity amalysis values
2. Use previously filed semsitivity amalysis values
3. Enter a new set of sensitivity analysis values.

Indicate meserical choice: ? 3

Specifications for the six default sensitivity analyses are:

1. DIRECT DEVELOPHENT COSTS 26% GRERTER THAN EXPECTED
2. DIRECT DEVELOPHENT COSTS 26% LESS THAN EXPECTED
3. ENERGY SAVINGS/SALES 20% GRERTER THAN EXPECTED

4. ENERGY SAVINGS/SALES 202 LESS THAN EXPELTED

J. INTEREST RATES 4 POINTS HIGHER THAN EXPECTED

6. 8% OF DIRECT DEVELOPHENT COST DEBT FINANCED

If you select option 1, USE DEFAULT VALUES, ECPIE will
immediately begin analysis execution using the sensi-
tivity analysis structure specified on the monitor
screen. If you select option 3, ECPIE will lead you
through a set of questions to set up each of the six
sensitivity analyses. The screen controlling this pro-
cedure with an example display for the specification of
a sensitivity analysis on DIRECT DEVELOPMENT COSTS is
illustrated below:
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SET NEN SLSITIVITY ANALYSIS WALLES
You may specify six semsilivity analyses on the following variables:

1. Direct developmaml costs

2 Value of energy saved/sold

3. Operating and maintenance expense

4, Interest rates on project dabt

5. Percent of capital cost that is dett financed
6. #Harginal tax rate.

The value for caly one variable may be varied in sach of the six analyses.

To specify a semsitivity analysis, you select the variable that will be veried
and then specify tha alternate value for the variable.

Enter riwder of variable for sengitivity amalyzis # 1 ¢ ? §

Percentage amount by vhich base case direct development costs are increased (+)
or decreasyd (-) (e.g., 28):? .2

When you have completed entry of a set of sensitivity
analysis values, ECPIE will give you the opportunity to
save the values for later use. The procedure for sav-
ing a set of sensitivity analysis values is essentially
the same as that discussed for saving an ECPIE data
set. That is, ECPIE will request information on the
storage device and the name of the file to which the
sensitivity analysis values are to be saved. Retriev-
ing a set of previously stored sensitivity analysis
values (i.e., option 2 from the SET UP SENSITIVITY
ANALYSES menu) also follows the same procedure. The
set-up screen for storing a set of sensitivity analysis
valuvs is shown below:
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SAVE SEIGITIVITY ANALYSIS VALLES

The specified semaitivity analysis values w2y be saved to disk for use in
performing subsequent analyses. Using the saved values will eliminate the
need to reenter semsitivity amalysis values sach time an amalysis is perforasd.

Do you wish to save semsitivity analysis values for later use? Y

Disk device {i.e., A, B, or C): 7R

File name (not wore than 8 characters in length)s? SENM

After completing specification of the sensitivity analy-
sis structure, ECPIE will begin its analysis. At this
point, you will see a screen with an "hour glass" that
illustrates approximately where the analysis execution
is currently occurring. In all, there are ten chunks
of execution that must occur, and these are simulated
by the ten "sand" lines in the hour glass. The actual
time required for an analysis will depend on the number
of time periods to be simulated and the speed of your
computer's CPU. You may typically expect the analysis
to take about 5 minutes.

It is possible that an analysis may fail for one or
more reasons. The most common problem would result
from attempting to analyze an incomplete data set
(e.g., debt terms inadequately structured). 1In this
case, the program will attempt to execute divisions by
zero. While it is not likely, you may also experience
"overflow" problems if you have managed to slip values
into the data set that result in numbers being
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calculated that are too large for the computer to manip-
ulate and display (this problem should not cccur be-
cause of the number value checks that have been incorpo-
rated in the code for the data entry sequences). When
such an execution problem occurs, the computer will
beep, print an error message, and ask whether execution
should continue. Generally, you should halt execution
and closely inspect your data set if such problems
occur,

When the analysis is complete, you will hear a beep and
then be presented with the results display menu, which
takes us to the next chapter.
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ECPIE provides an extensive array of outputs for its
three modes of analysis: FINANCIAL ANALYSIS, SOCIAL
COST/BENFFIT ANALYSIS, and FOREIGN CURRENCY USAGE ANALY-
SIS. These outputs may be viewed on the computer moni-
tor or printed in a pre-formatted feasihility study
booklet using a dot matrix printer that is capable of
printing in standard pica and compressed character
modes. Tn the following section, we first describe the
procedures for viewing and printing ECPIE results. Sec-
ond, we provide a glossary which we are hopeful will
assist in the interpretation of ECPIE results,

OPTIONS FOR VIEWING AND PRINTING RESULTS
When the ECPIE analysis is complete, the computer will

display a RESULTS DISPLAY MENU delineating the various
options for viewing and printing the analysis results:
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MONITOR DISPLAY AND PRINTER MENU
1. MONITOR DISPLAY: RESILTS OF FINANCIRL ANALYSIS
2 MONITOR DISPLAY: RESILTS OF SOCIAL VALLE RMALYSIS
3. MONITOR DISPLAY: RESULTS OF FOREIGN CURRENCY REDUIREMENTS AUALYSIS
4. PRINT FINANCIAL ANALYSIS REPORT
3. PRINT SOCIAL VALLE AND FOREIGN CURREMCY REDUIREMENTS ANALYSIS REPORT
6. PRIMT COMBINED REPORT
7. SRVE INPUT DATA TO DISK FILE
8. RETURN TO RAIN MENU

9. EXIT PROGRAHL

ENTER NUMBER CHOICE FOLLOMED BY (RET): ? 1

Selecting one of the first three options will cause the
analysis results to be displayed on the computer in a
series of screens. The monitor displays are a slightly
summarized version of the printed results. For each
mode of analysis, the first screen will be a summary of
the analysis results. To proceed beyond the first and
subsequent screens, simply follow the instructions dis-
played at the bottom of the screen (e.g., "PRESS (RET)
TO CONTINUE"). For the FINANCIAL ANALYSIS results, the
screens following the first will be a summary of the
sensitivity analysis results; one or more "spreadsheet
pages" of the development period financing requirements
anaiysis; one or more pages of the cash flow/financial
analysis; and a graphics display of the after-tax cash
flow profile over the analysis period. When you are
viewing the "spreadsheet pages," you may flip back and
forth among screens by pressing the "¥F" (forward in
time) and "R" (reverse) keys. Pressing the "M" key
will cause the display to skip the remaining screens
and return directly to the RESULTS DISPLAY MENU,

Hagler, Bailly & Company

&/



VIEWING AND PRINTING ECPIE RESULTS 5.3
L. .. . ]

Pressing the "G" key will cause the display to skip to
the graphics screen of after-tax cash flow.

The screen displays for the SOCIAL COST/BENEFIT ANALY-
SIS and the FOREIGN CURRENCY USAGE ANALYSIS are similar
to those for the FINANCIAL ANALYSIS, with the exclusion
of the sensitivity analysis results and graphics dis-
plays. Some examples of the displav screens for the
FINANCIAL ANALYSIS results are illustrated below:

SUGRY RESILTS OF FINAMCIAL ANALYSIS
All Monetary Valaes In: Rs(009)
PROJECT NAE: BOILER PLONT REHRBILITRTI(W 82

DEVELOPMENT STARTS:  3q/1984 OPERATIONS START: 1g/1986
LAST TIME PERIOD IN ANALYSIS: 2g/1994

TOTAL DIRELCT CAPITAL COST:  315%
TOTAL DIRECT DEVELOPMENT PERIOD COST (includes interest): 33797

TOTAL INDIRECT DEVELOPMENT PERIOD COST: 0

DEBT FRACTION: 6€.0%  TOTAL DEBT: 28278 TOTAL EDUTTY: 13519
DEVELOPMENT PRD INTEREST RPATE: 14.0x OPERATIMG PRD INTEREST RATE: 14.8%
PRESENT WALLE OF RFTER TRX CRSH FLOW AT 28.8%: 14291

INTERNAL PATE OF RETURN: 51.9%

CUMBATIVE CRSH FLOW POSITIVE IN 3q/1987.

MUMBER OF QUARTERS FROM BEGINMING OF OUTLAYS TD SIMPLE PAYBACK: 13
NUMBER OF OPERATING PERIOD QUARTERS WITH NEBATIVE CASH FLOW: @

PRESS (RET) TO CONTINLE?
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DIRECT DEVELOPMENT COSTS 29% GRERTER THAM EXPELTED
PRESENT VALLE OF AFTER TAX CASH FLOW AT 28.8%: 11822
INTERNAL RATE OF RETURN: 43.7%
CUMLATIVE CASH FLOW BECOMES POSITIVE IN 4q/1987.
DIRECT DEVELOPMENT COSTS 28X LESS THAN EXPECTED
PRECENT WALLE OF AFTER TAX CASH FLOM AT 28.8%: 16761
INTERNAL RRTE OF RETURN: &2.TX
CURILATIVE CASH FLOW BECOMES POSITIVE IN 2q/1987.
ENEREY SAVINGS/SALES 20% GREATER THAN EXPELCTED

PRESENT WLLE OF AFTER TRX CRSH FLOMW AT 26.8%: 26069
INTERNAL RATE OF RETURM:  71.3%
CUMILATIVE CASH FLOW PECOMES POSITIVE IN 1q/1987.
ENERGY SAYINGS/SALES 26% LESS THAN EXPECTED

PRESENT WRLLE OF AFTER TAX CRSH FLOW AT 28, 8x: 2314
INTERNAL FATE OF RETURN: 26.6%
CUMLATIVE CASH FLOW BECOMER POSITIVE IN  4q/1983.
INTEREST RATES & POINTS HIGHER THAN EXPECTED

PRESENT WALLE OF AFTER TAX CASH FLOW AT .08 13218
INTERNAL RATE OF RETURM:  49.8%
CUMULATIVE CASH FLOW BECIMES POSITIVE IN 3q/1967.

6% OF DIRECT DEVELCPWENT COST DEBT FINRMCED

PRESENT VALLE OF AFTER TRX CRSH FLOW AT 28.8%: 6103
INTERNAL RATE OF RETURM:  23.6%

CUMILATIVE CASH FLOM EECOMES POSITIVE IN 2q/1969
PRESS (RET) TO CONTINLE

DEVELOPYENT PERIDD ANALYSIS: BOILER PLANT REHRBILITRTION &2
All monetary valuss in: Rs(628)

TINE PERIOD: /1984  Aq/1984 10/1983 /1983 3q/1985  4q/1983
ENG/DESIGH COST 20 ™ Ted 149 086 1754
DIRELT CAPITAL COST TA88 6858 6452 e e b
M. PRD INTEREST e 164 27 485 381 648

AT 14, &2
TUTAL FINANCING RORD L TI6A TS o576 k) R
EQUITY CONTRIBUTED 3129 3186 319 1830 1264 1181
DEBT REXUIRED L 4638 o528 2743 1896 1m
CUMILATIVE EQUITY 3129 622h R 11073 12338 13519
CUMILATIVE DEBT 4629 9338 13866 16512 16507 o
QMRATIVE CAPITAL 1008 13564 am 27686 K 3
DW. COST EXPENSED L e 768 149 086 1754
DW. COST DEPRECIATED TA88 6850 6452 e ime b
INDIRECT DVU COST ] ¢ ] o e e
CUMLATIVE IND COST e ] 0 0 o )

PREE | OF 1. PRESS 'F' FOR NEXT PAEE; "W’ FOR NEMU
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FINNCIAL ANALYSIS: BOILER PLANT REHABILITATION #2 MOEY INIT: Rx(008)

TIME PERIOD: 3q/1984  4g/1984 1q/1985 2q/1980 3q/1985  4q/1983

VALLE ENERGY SAVED 0 ® 0 0 e e
VALLE EMERGY SOLD ? e ) e e
DML PRD EXPENSE L I 768 1849 8% 1754
IM. PRD INTEREST e 164 27 4835 a81 648
INDIRECT DVL COST 0 ] ® e 0 )
OPER & MAINT EXPENSE 9 0 0 8 e 0
ENERGY CONSUMED 0 0 0 0 [ 0
OPER PRD INTEREST 0 e 9 e 8 )
OTHER OPER PRD COST 0 0 e 0 9 ?
DEPR & RMORT L) L) e 9 8 0
TAYABLE IHCOME ~488 -914 -10% -1534 -1387 -2M2
INVESTMENT TAX CRED 0 8 (] e e e
INCIME  TAX -298 =457 ~o47 ~167 €93  -1om
DEBT PRINCIPAL 8 0 8 ¢ 8 ]
EQUITY CONTRIBUTION 3128 3186 3819 1838 1264 1181
AFTER-TAX CASH FLOW -2%28 ~2649 ~2471 -1863 =578 8

PREE 1| OF 7. PRESS ‘P FOR NEXT PAGE; "M FOR MENU

If you select from options 4, 5, and 6 of the RESULTS
DISPLAY MENU, you will print a booklet of the analysis
results for the selected report option. Printing an
analysis report is a simple procedure, After you have
selected a report option, ECPIE will enter the printing
sequence. In this sequence, ECPIE will request informa-
tion on the type of printer, whether you will use con-
tinuous feed or single sheet plaper (if you indicate
single sheet (S), ECPIE will stop printing at the end
of each page to permit you to feed the next sheet of
paper into the printer), and the data that ycu wish
printed on the report. Once you have started printing
a report, you may abort the printing sequence and re-
turn to the RESULTS DISPLAY MENU by pressing the func-
tion key Fl. An example of an ECPIE financial analysis
report is contained in Appendix A.
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Understanding ECPIE Results

In this section, we provide a brief glossary of the im-
portant analytic results that are calculated and re-
ported by ECPIE. Our glossary is organized by the dif-
ferent analysis modes: FINANCIAL ANALYSIS, SOCIAL
COST/BENEFIT ANALYSIS, and FOREIGN CURRENCY USAGE ANALY-
SIS.

Financial Analysis Results

The important results calculated in the FINANCIAL ANALY-
SIS include:

® Total Direct Capital Cost: the sum of DESIGN/
ENGINEERING COST and DIRECT CAPITAL COST for
the entire development period.

e Total Direct Development Period Cost: the sum
of TOTAL DIRECT CAPITAL COST and TOTAL DEVELOP-
MENT PERIOD INTEREST.

® Total Indirect Development Period Cost: the
total of INDIRECT DEVELOPMENT COST for the de-
velopment period.

® Total Debt: the total drawdown of construction
debt that is needed to finance the project at
the specified debt financing fraction.

® Total Equity: the total equity contribution re-
quired to finance the project at the specified
debt financing fraction. The equity contribu-
tion and debt drawdown are scheduled over the
development period in such a way that the debt
component of the project's FINANCING REQUIRE-
MENT35 (i.e., the sum of DIRECT CAPITAL COST, DE-
SIGN/ENGINEERING COST, and DEVELOPMENT PERIOD
INTEREST) exactly matches the DEBT FRACTION in
each time period of the development period.

@ After Tax Cash Flow: the actual change in the
cash position of the equity investor in each of
the project analysis periods. Cash flow analy-
sis differs from earnings or income analysis in
that non-cash expenses (i.e., depreciation) are
not deducted from cash revenues while non-tax
deductible (but real cash) outlays (i.e., equi-
ty contributions and repayments of debt
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principal) are deducted from cash revenues.
The formula for computing cash flow in the
DEVELOPMENT PERIOD is:

CASH FLOW = - (EQUITY CONTRIBUTION + INDI~-
RECT DEVELOPMENT PERIOD COST) - INCOME TAX.

Note: The EQUITY CONTRIBUTION is calculated in
the FINANCING REQUIREMENTS ANALYSIS in such a
way as to cover all project capital outlays, in-
terest charges, and expenses that are not cov-
ered by the drawdown of project debt. There-
fore, these items do not appear in the cash

flow calculation. TINCOME TAX will usually be
negative in the DEVELOPMENT PERIOD.

The formula for computing cash flow in the
OPERATING PERIOD is:

CASH FLOW = VALUE OF ENERGY SAVED + VALUE OF
ENERGY SOLD - VALUE OF ENERGY CONSUMED

- OPERATING AND MAINTENANCE EXPENSE -~ INTER-
EST ON PROJECT DEBT - OTHER OPERATING PERIOD
EXPENSE - TAXES - REPAYMENT OF DEBT PRINCI-
PAL,

® Present Value of After-Tax Cash Flow at XX.X%:
the cumulated value of all project cash flows
that have been discounted to the beginning of
the cdevelopment period at the user's specified
TARGET AFTER TAX RETURN ON EQUITY. This value
is a measure of the increase in the equity in-
vestor's net worth that could be expected from
undertaking the conservation project.

@ Internal Ratz of Return: the after-tax return
on equity that causes the PRESENT VALUE OF
AFTER TAX CASH FLOW to equal zero. This value
is a measure of the project's financial perfor-
mance per currency unit of equity invested.

e Cumulative Cash Flow Becomes Positive in XXXX:
is the time period in which the cumulative, un-
discounted cash flows from the project first
turn from negative to positive; the point at
which the equity investor will have recovered
his cash equity investment. Unless the project
has a cash flow pattern in which cash flcws sub-
sequently become negative and cause the cumula-
tive cash halance to become negative, the

Hagler, Bailly & Company



VIEWING AND PRINTING ECPIE RESULTS 5.8

project should be "in the black" from this
point forward.

Number of Months/Quarters/Years from Beginning
of Outlays to Simple Payback: the length of
time required for the project's cumulative cash
flow to become positive; the "payback period."

Number of Operating Period Quarters with Nega-
tive Cash FPlow: an indicator of the financial
stability/strength of the project. 1If a proj-
ect experiences negative cash flow during the
operating period, the cash losses will have to
be made up from a cash source (e.g., additional
debt or equity) and difficulty may be experi-
enced in making debt principal payments.

Social Cost/Benefit Analysis Results

The important results calculated in the SOCIAL COST/
BENEFIT ANALYSIS include:

Total Development Period Cost: the total undis-
counted outlay in the development period mea-
sured in SOCIAL VALUES; a measure of the amount
of current consumption that must be delaved to
undertake the conservation project. The SOCIAL
COST/BENEFIT ANALYSIS does not consider such
items as taxes, depreciation, and interest pay-
ments as costs.

Total Net Benefits in Operating Period: the
total undiscounted net benefits (i.e., benefits
less costs) during the operating period mea-
sured in SOCIAL VALUES; a measure of the gross
increase (i.e., not net of project development
costs) in society's consumption capability as a
result of undertaking the project.

Present Value of Net Benefit Stream at XX.X%:
the cumulated value of all project net benefits
which have been discounted to the beginning of
the development period at the user's specified
SOCIAL DISCOUNT RATE. This value is a measure
of the increase in society's net consumption
ability or welfare that could be expected from
undertaking the conservation project.

Hagler, Bailly & Company
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VIEWING AND PRINTING ECPIE RESULTS 5.9

® Ratio of Operating Period Net Benefits to Devel-

opment Period Costs: the conservation proj-
ect's benefit/cost ratio; a measure of the re-
turn to souciety per unit of current consumption
that is delayed to undertake the conservation
project.

Cumulative Net Social Benefits Become Positive
in XXXX: 1is the time period in which the cumu-
lative, undiscounted net social benefits from
the proiect first turn from negative to posi-
tive; the point at which society will have
broken even on the project.

Foreign Currency Usage Analysis Results

The important results calculated in the FOREIGN CURREN-
CY USAGE ANALYSIS include:

Foreign Currency Usage: 1is calculated by multi-
plying the FOREIGN CURRENCY CONTENT of an indi-
vidual account (e.g., the fraction of DIRECT
CAPITAL COST that involves foreign currency pur-
chases) by the value of the account as used in
the FINANCIAL ANALYSIS. The values for indivi-
dual accounts are added by time period to calcu-
late the total foreign usage requirement for
each period. Positive values imply foreign cur-
rency use; negative values mean that the cumula-
tive effect of the transactions is to reduce
foreign currency requirements,

The accumulation of foreign currency usage ac-
counts does not follow true "cash flow" account-
ing rules. That is, the analysis does not con-
sider a foreign currency loan as a source of
foreign currency, and correspondingly does not
concsider a debt principal payment as a use of
foreign currency. Rather, the analysis looks

at the needs of the project for foreign curren-
cy irrespective of how the foreign currency is
obtained or what a foreign currency displace-
ment is used for (e.g., debt repayment). The
only divergence from this rule occurs with re-
spect to the calculation of interest payments

on project debt, The analysis allocates a frac-
tion of interest payments as a use of foreign
currency; the fraction so allocated is the same
as the fraction of total project capital

Hagler, Bailly & Company
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VIEWING AND PRINTING ECPIE RESULTS 5.10
. R, A,

outlays requiring foreing currency purchases.
The implicit assumption in this procedure is
that the debt/equity structure of capital out-
lays for the domestic and foreign currency com-
ponents of a project are the same.

® Total Foreign Currency Requirement in Develop-
ment Period: the undiscounted sum of foreign
currency needs for the development period.

e Total Foreign Currency Requirement in Operating
Pe:riod: the undiscounted sum of foreign curren-
cy needs for the operating period (often nega-
tive).

e Total Foreign Currency Requirement for Analysis
Period: the undiscounted sum of foreign curren-
cy needs for both the development and operating
period.

© Present Value of Foreign Currency Requirement
at XX.X%: the discounted sum of foreign curren-
cy needs fcr both the development and operating
periods. ''te present value of foreign currency
requirement is computed using the user-
specified SOCIAL DISCOUNT RATE.

e Cumulative Foreign Currency Use Becomes Nega-
tive 1n XXXX: 1is the time period in which the
cumulative, undiscounted foreign currency re-
quirements of the prcject first turn from posi-
tive to negative; the point at which the proj-
ect will have paid its way in terms of foreign
currency use,

e Ratio of Operating Period Reduction in Foreign
Currency Use to Development Period Foreign Cur-—
rency Need: the foreign currency "benefit/
cost" ratio. The ratio is a measure of the
project's ability to "generate" foreign cur-
rency.

Hagler, Bailly & Company
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SUMMARY FROJECT INFORMATION

Froject Name: BOILER FLANT REHARIITATION #7
Froject Location: FELANIYA, SRI LANEA

Company: SRI LANKA TYRE CORFORATION

Company Contact: MR. PALITA SURASINGHE, SENIOR FOWER ENGINEER

Telephone: 321-241

Froject Description:

This study 1s concerned with replacing an imefficient
boiler plant with a cogeneration system consisting of a
multi-fuel fired boiler and & back-pressured steam
turbine. The boiler would be fired on & mixture of 35%
wcod/13% oil. Eoiler operating efficiency would be im-—

e

proved from S4% to about 79%.

Start of Project DLevelopment: 3q/1984

Start of Froject Operation: 1g/1986
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SUMMARY RESULTS OF FINANCIAL ANALYSIS

BOILER FLANT REHABIITATION #2

All Monetary Values In: Rs(QQO)

FROJECT SCHEDULE

DEVELOFMENT STARTS: zq/1984
OFERATIONS START: 1g/1786
LAST TIME FERIOD IN ANALYSIS: 2q/19%94

DEVELOFMENT FERIOD COSTS
TOTAL DIRECT CAFITAL COST: 42900

TOTAL DIRECT DVL FERIOD COST (imcludes interast):

TOTAL INDIRECT DVL FERIOD COST:

FINANCIAL STRUCTURE
DEBT FRACTION: &60.0%
TOTAL DEBT REQUIRED: 27460
TOTAL EQUITY CONTRIEBUTED: 18307

DERT TERMS

DEVELOFMENT FRD INTEREST RATE: 14, 0%
OFERATING FERIOD INTEREST RATE: 14.0%
OFERATING FERIOD DEET TERM: 32 QUARTERS
DERT MORATORIUM FERIOD: 3  BQUARTERS

MARGINAL TAX RATE: SO.0%

FINGNCIAL FERFORMANCE
TARGET AFTER TAX RETURN ON EQUITY:

FRESENT VYALUE OF AFTER TAX CASH FLOW

AT 20.0%: 13043
INTERMNAL FRATE OF RETURN: J.3%

CUMULATIVE CASH FLOW BECOMES FOSITIVE IN
MUMBER OF QUARTERS FROM EBEGIMNING OF OUTLAYS

TO SIMFLE FAYBACK: 14

MUMBER OF QUARTERS IN OFERATING FERIOD

WITH NEGATIVE CASH FLOW: ©

4q/1937.

45765
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DEVELOPMENT PERIOD FINANCIAL SUMMARY
BOILER PLANT REHABIITATION 33

Page 3

All Monetary Values In: Rs(000)

TINE PERIOD og/'984  4q/1984 19/1985 20/1983 3g/1985 4q/1985
ENG/DESIEN COST 253 839 830 1589 1357 2197
DIRECT CAPITAL COST 10508 6397 8242 7633 2033 858
DVL PRD INTEREST 0 228 383 584 790 878
AT 14,01

TOTAL FINANCING RERD 10841 7484 477 9808 4202 3933
EQUITY CONTRIBUTED 4344 2994 37 3923 1481 157
DEBT REQUIRED 6517 4490 3685 5885 2521 2360
CUMULATIVE EQUITY 4344 733 11129 15052 14733 18307
CUMULATIVE DEBT 8517 11007 16693 22578 25100 27440
CUNULATIVE CAPITAL 10861 18345 27822 37631 41833 45766
DVL COST EXPENSED 233 859 830 1589 1357 249
DVL COST DEPRECIATED 10408 6397 8262 35 2053 858
INDIRECT DVL COST 0 0 0 0 0 0
CUMULATIVE IND COST 0 0 0 0 0 0

7o



FINANCIAL ANALYSIS BY TIME PERIOD
BOILER PLANT REHABIITATION 3

Page 4

Atl Menetary Values In: Rs(000)
TIHE PERIOD Jg/1984  4q/1984  1q/1985 29/1985 3q/1985 4q/1985 1q/1986 2q/1986  3q/1986  4g/1984
PROJECT REVENUES
EHERGY SAVED 0 0 0 0 0 0 1030 1050 1050 1050
(TONNES OF OIL)
PRICE ENERGY SAVED 0.00 0.00 0.00 0.00 0.00 0.00 3.47 3.83 .00 6.17
VALUE ENERGY SAVED 0 0 0 0 0 0 3933 6126 6302 4483
ENERGY SOLD 0 0 0 0 0 0 414 314 414 414
(MWH ELECTRICITY)
PRICE EMERGY SOLD 0.00 0.00 0,00 0.00 0.00 0.00 2,30 2,37 2,43 2.5
VALUE ENERGY S0LD 0 0 0 0 0 0 932 980 1008 1037
TOTAL REVENUE 0 0 0 0 0 0 4907 7105 7310 7520
BEFORE TAX COSTS
ENERGY USED 0 0 0 0 0 0 4130 4130 3130 4130
{TONNES OF ¥00D)
PRICE ENERGY USED 0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.49 0.71 0.73
VALUE ENERGY USED 0 0 0 0 0 0 2192 2839 2928 2998
DVL PRD EXPENSE 253 839 830 1389 1337 2197 0 0 0 0
OVL PRD INTEREST 0 22 383 384 790 878 941 0 0 0
INDIRECT DVL COST 0 0 0 0 0 0 0 0 0 0
OPER & MAINT EXPENSE 0 0 0 0 0 0 1328 1342 1398 1434
OTHER OPER PRD COST 0 0 0 0 0 0 0 0 0 0
OPER PRD INTEREST 0 0 0 0 0 0 0 941 941 964
DEFR & AMORT 0 0 0 0 0 0 1679 1679 1679 1679
TOTAL COST 2353 1087 1213 2173 147 3075 6759 6861 6945 7072
TAIABLE INCOME -233 -1087 -1213 -2173 -2147 -3075 147 244 344 448
INVESTMENT TAX CRED 0 0 0 0 0 0 0 0 0 0
INCOME TAX -127 -344 -608 -1087 -1074 -1338 74 122 172 24
AFTER TAX OUTLAYS
DEBT PRINCIPAL 0 0 0 0 0 0 0 0 0 0
EQUITY CONTRIBUTED 4344 2994 3791 3923 1681 1373 0 0 0 0
TOTAL AFTER TAX 4344 2994 3T 3923 1681 1573 0 0 0 ¢
QUTLAYS
AFTER-TAX CASH FLOW -4218 -2430 -3183 -2837 -607 =36 1753 1801 1831 1903
CUMULATIVE CASH FLOW  -9933  -14610  -24762  -32886  -35864  -38442  -36700  -34938  -33157  -31357
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Page 5

FINANCIAL ANALYSIS BY TIME PERIOD
BOILER PLANT REHABIITATION 43
All Manetary Values In: Rs{000)

TIME PERIED 10/1987  20/1987  3q/1987 4q/1987 1g/1988 2q/1988 3q/1988 4q/1988  1g/1989 2q/1989

PROJECT REVENUES

ENERGY SAVED 1050 1050 1030 1050 1050 1050 1050 1050 1050 1030
(TONNES OF 0IL)

PRICE ENERGY SAVED 6.35 6.53 6.72 6.92 7.11 1.32 1.5 1.74 1.97 8.20

VALUE ENERGY SAVED 6669 $861 7058 7261 7470 7684 7905 8132 8366 8606

ENERBY SOLD 414 314 114 414 414 114 114 414 414 314
(MKH ELECTRICITY)

PRICE ENERBY 50LD 2.58 2,65 2.73 2.80 2.89 2.97 3.05 3. 14 3.2 3

YALUE ENERGY SOLD 1066 1097 1129 1161 1194 1229 1264 1300 1338 1376

TOTAL REVENUE 1736 7958 8187 8422 8664 a913 2149 9433 9704 9982

BEFORE TAX COSTS

ENERGY USED 4130 4130 4130 4130 4130 4130 4130 4130 4130 4130
(TONNES OF WooD)

PRICE ENERGY USED 0.74 0.76 0.78 0.80 0.82 0.84 0.86 0.88 0.%0 0.92
VALUE ENERGY USED Jo7! 3145 3221 3298 3378 3439 3543 362 3714 3803
DVL PRD EXPENSE 0 0 0 0 0 0 0 0 0 0
DVL PRD INTEREST 0 0 0 0 0 0 0 0 0 0
INDIRECT DVL COST 0 0 0 0 0 0 0 0 0 0
OPER & MAINT EXPENSE 1471 1509 1548 1588 1629 1671 1714 1739 1804 1851
OTHER OPER PRD COST 0 0 0 0 0 0 0 0 0 0
OPER PRD INTEREST 961 944 927 909 890 an ) 831 809 187
DEPR & AMORT 1679 1679 1679 1679 1679 1679 1679 1679 1679 1679
TOTAL COST 7181 n2n 1374 7474 7376 7680 1787 7894 8028 8122
TAXABLE INCOHE 334 681 812 948 1088 1233 1382 1336 1696 1861
INVESTMENT TAX CRED 0 0 0 0 0 0 0 0 0 0
INCOME TAX 7 M 406 474 344 blb 691 768 848 930
AFTER TAX QUTLAYS

DEBT PRINCIPAL 179 494 313 33! 330 569 589 609 631 633
EQUIT¢ CONTRIBUTED 0 0 0 0 0 0 0 0 0
TOTAL AFTER TAX 479 494 313 331 330 369 389 409 631 633

QUTLAYS

AFTER-TAX CASH FLON 1477 1524 1572 1622 1673 1726 1781 1838 1896 1936

CUMULATIVE CASH FLON  -29537  -27697  -29838  -23959  -22040  -20141  -18202  -16242  -14263 -12263
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FINANCIAL ANALYSIS BY TIME PERIOD
BOILER PLANT REHABIITATION 43

Page &

All Monetary Values ln: Rs{000)
TIME PERIOD 3/1989  49/1989 1q/1990 29/1990 3q/1990 4q/1990 19/1991 20/1991  3q/1991 4q/1991
PROJECT REVENUES
ENERGY SAVED 1050 1050 1030 1030 1030 1050 1050 1050 1030 1050
(TONNES OF OIL)
PRICE ENERGY SAVED 8.43 8.47 .92 9.18 9.44 ?.72 9.99 10,28 10,58 10.88
VALUE ENERGY SAVED 8854 9108 9370 9639 9914 10201 10494 10794 11104 11425
ENERGY SOLD 414 314 414 414 414 it4 414 414 414 44
(HWH ELECTRICITY)
PRICE ENERGY SOLD 3.42 3,92 3.62 3.72 3.83 3.94 4,05 .17 4,29 4.41
VALUE ENERGY SOLD 1414 1436 1498 1341 1586 14631 1678 1726 1774 1827
TOTAL REVENUE 10249 10364 10848 11180 11502 11832 12172 12522 12882 13232
BEFORE TAX COSTS
ENERGY USED 4130 4130 4130 4130 4130 4130 4130 4130 4130 4130
{TONNES OF W0OD)
PRICE ENERGY USED 0.94 0.97 0.99 1.01 1.04 1.04 1.09 1.11 1.14 1.17
VALUE ENERGY USED 3897 3991 4037 4186 4287 4290 1496 4504 4715 829
DVL PRD EXPENSE 0 0 0 0 0 0 0 0 0 0
OVL PRD INTEREST 0 0 0 0 0 0 0 0 0 0
INDIRECT DVL COST 0 0 0 0 0 0 0 0 0 0
OPER & MAINT EXPENSE 1898 1948 1998 2030 2103 2137 213 2270 2329 2389
OTHER OPER PRD COST 0 0 0 0 0 0 0 0 0 0
GPER PRD INTEREST 764 741 116 491 LN 638 610 380 350 519
DEPR & ANORT 1679 1679 560 340 360 360 560 360 540 360
TOTAL CosT 8239 8338 7341 7484 7614 7744 7878 aot4 8134 8297
TAXABLE INCONE 2031 2206 3507 3693 3888 4088 4295 4308 4728 4955
INVESTMENT TAX CRED 0 0 0 0 0 0 0 0 0 0
INCOME TAX 10135 1103 1734 1847 1944 2044 2147 2254 2364 2478
AFTER TAX DUTLAYS
DEBT PRINCIPAL 676 679 724 749 775 802 830 860 890 921
EQUITY CONTRIBUTED 0 0 0 0 0 0 0 0 0 0
TOTAL AFTER TAX 676 699 724 749 175 802 830 860 890 92
DUTLAYS
AFTER-TAX CASH FLON 2019 2083 1589 1658 1728 1801 1876 1954 2034 2117
CUMULATIVE CASH FLOW  -10242 -8201 -6139 -4036 -1953 172 23797 23731 27785 29901



FINANCIAL ANALYSIS BY TIME PERIOD

BOILER PLANT REHABIITATION #3

Page 7

All Monetary Values In: Rs(000)
TIME PERIOD 10/1992  2q/1992  3g/1992 4g/1992 1q/1993 20/1993  3q/1993  4q/1993  1q/1994 29/1994
PROJECT REVENUES
ENERRY SAVED 1050 1050 1050 1050 1050 1050 1050 1050 1050 1050
(TONNES OF OIL)
PRICE ENERBY SAVED 11.19 11.52 11.835 12.19 12.54 12.90 13.27 13.465 14,04 14.44
VALUE ENERBY SAVED 11733 12091 12439 12796 13164 13542 13931 14332 14743 151867
ENERBY 5DLD 414 414 it4 414 414 414 414 414 414 414
{MWH ELECTRICITY)
PRICE ENERBY 50LD 4.54 4.47 4.80 4.9 5.08 5.23 5.38 3.54 3.49 3.86
VALUE ENERGY 50LD 1879 1933 1989 2044 2105 2146 2228 2292 2358 2425
TOTAL REVENUE 134633 14025 14428 14842 13249 13708 16139 16423 17104 17593
BEFORE TAX COSTS
ENERBY USLT 4130 4130 4130 4130 4130 4130 4130 4130 4130 4130
{TONNES OF W00D)
PRICE ENERBY USED .2 1,23 1.26 1.29 1.32 .35 1.38 t.41 1.45 1,48
YALUE ENERGY USED 4 5045 5187 3312 5440 357 9703 3843 9984 6128
DVL PRD EXPENSE 0 0 0 0 0 0 0 0 0 0
DVL PRD INTEREST 0 0 0 0 0 0 0 0 0 0
INDIRECT DVL COST 0 0 0 0 0 0 0 0 0 0
OPER & MAINT EXPENSE 245t 2314 2579 2646 714 2784 1856 2930 3004 3083
DTHER OPER PRD COST 0 0 0 0 0 0 0 0 0 0
OPER PRD INTEREST 487 454 419 383 346 308 269 228 185 141
DEPR & AMORT 560 360 540 360 360 560 360 560 0 0
TOTAL €asT 8443 83592 8744 8900 9040 9223 9390 9560 9173 9353
TAXABLE INCOME 5190 5433 3683 3942 6209 6483 6749 7063 7926 8240
INVESTHENT TAX CRED 0 0 0 0 0 0 0 0 0 0
INCOME TAX 2395 714 2842 2971 3104 3242 3385 3332 3983 4120
AFTER TAX OUTLAYS
DEBT PRINCIPAL 953 984 1021 1057 1094 1132 1N 1212 1255 1299
EQUITY CONTRIBYTED 0 0 0 0 0 0 0 0 0 0
TOTAL AFTER TAX 33 986 102t 1037 1094 1132 171 1212 1233 1279
DUTLAYS
AFTER-TAX CASH FLOW 2202 2290 2380 2474 2570 2670 2713 2879 2708 2821
CUMULATIVE CASH FLOW 32103 34393 36773 39247 1817 44487 47260 50139 52847 33668
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SUMMARY RESULTS OF SENSITIVITY ANALYSIS
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BEASE OR EXFECTED CASE
FRESENT VALUE OF AFTER TAX CASH FLOW
AT 20.0%: 13043
INTERNAL RATE OF RETURN: 43.3%%
CUMULATIVE CASH FLOW BECOMES FOSITIVE IN 4q/1987.

DIRECT DEVELOFMENT COSTS 207 GREATER THAN EXFECTED
FRESENT VALUE OF AFTER TAX CASH FLOW
AT 20.0%: P693
INTERNAL RATE OF RETURN: 33.6%
CUMULATIVE CASH FLOW BECOMES FOSITIVE IN 2q/1988.

DIRECT DEVELOFMENT COSTS 20% LESS THAN EXFECTED
FRESENT VALUE OF AFTER TAX CASH FLOW
AT 20.0%: 16394
INTERNAL RATE OF RETURN: 53. 3%
CUMULATIVE CASH FLOW BECOMES FOSITIVE IN 3q/1987.

ENERGY SAVINGS/SALES 20% GREATER THAN EXFECTED
FRESENT VALUE OF AFTER TAX CASH FLOW
AT 20.0%: 26676
INTERNAL RATE OF RETURN: b61.3%
CUMULATIVE CASH FLOW BECOMES FOSITIVE IN 2q/1987.

ENERGY SAVINGS/SALES 207 LESS THAN EXFECTED
FRESENT VYALUE OF AFTER TAX CASH FLOW
AT 20.0%: =390
INTERNAL RATE OF RETURN: 18.6%
CUMULATIVE CASH FLOW BECOMES FOSITIVE IN 3q/1989.

INTEREST RATES 4 FOINTS HIGHER THAN EXFECTED
FRESENT VALUE OF AFTER TAX CASH FLOW
AT 20, 0%: 11593
INTERNAL RATE OF RETURN: 417%
CUMULATIVE CASH FLOW BECOMES FOSITIVE IN 1q/1988.

0% OF DIRECT DEVELOFMENT COST DEERT FINANCED
FRESENT VALUE OF AFTER TAX CASH FLOW
AT 20.0%: 2043
INTERNAL RATE OF RETURN: 21.35%
CUMULATIVE CASH FLOW EBECOMES FOSITIVE IN 3q/19389.
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