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ABSTRACT

The Pontiki Coal Company in Lovely, Kentucky, a subsid-
iary of Mapco, Inc. produces steam and stoker.coal. The
company wants to improve the quality of its stoker coal
product. Several suggestions to do this were made and
evaluated.

Discounted Cash Flow Rate of Return (DCFROR), Net
Present Value (NPV), and Payback Period were used to evalu-.
ate four proposed, mutually exclusive courses of actions
that the Pontiki could take in its coal prep plant. The
economic analysis is an incremental one in that only the
incremental income anq costs associated with each project
are considered. The net cash flows used are those that are
directly attributable to each project. All computations
are totally dependent on cost and production estimates
received from Mapco, Inc., Tulsa, Oklahoma, and explicit
assumptions of the author.

The results of these evaluations show that the third
course of action, Scenario 3, which includes installing a
new clean coal screen, 1340' of new conveyor belts, and a

3,000 ton stoker coal storage silo is the best..
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INTRODUCTION

Installation of new equipment to improve efficiency and
product quality and quantity in coal prep plants 1is an on-
going concern for c¢oal companies today. Projects must show
a rate of return above a stated minimum percent, i¥, and a
positive Net Present Value (NPV) for a project to be con-
sidered (10). Without the use of proper economic evaluation
methods, decisions concerning new equipment purchases can
produce results ranging from very costly to highly profitable,
depending on the intelligence, experience . and luck of the
person(s) making the decisions.

The Pontiki Coal Company, a wholly owned subsidiary
of Mapco, Inc. , Tulsa, Oklahoma, faced such equipment purchase
decisions in the fall of 1980. The Pontiki Mine, located
southeast of Inez in Martin County, Kentucky, in 1980 pro-
duced 1.3 million tons of highly desirable Eastern coal
(+13,000 Btu, 6-6.26% ash, and 0.7% sulphur)(l). Of this
1.3 million tons, approximately 60,000 tons was stoker
coal (2). The Pontiki is scheduled to boost production to
1.7 million tons in 1981 and 75,000 tons of stoker (1)(3).

Mining methods employed in the underground operation
consist of room and pillar, continuous, and conventional ku).

The Pontiki prep plant, with a design capacity of 720 tph
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raw coal, washes +%" material in a heavy-media vessel and
%"x28 mesh on Diester tables. A froth flotation system is
also used. All %"xO" coalwruns through a thermal dryer to
bring moisture down from 14% to 6% (7). The handling
systems include an 8,000 ton raw coal storage silo, two
8,000 tons clean coal storage silos, and a 3,400 tph unit-
train loading facility (1).

Both steam and stoker coal are produced by the Pontiki,
with' steam coal being the major product (1.24 million tons
out of 1.30 million total)(2). Steam coal is sized
1%"x0" and "clean" stoker coal is sized 1%"x%", with
less than 10%; -%" fines. When stoker coal can meet these
specifications it is estimated that it can be sold for $3/ton
more than steam coal (5).

Most of the bituminous coal produced in the United
States 1s burned in boilers or furnaces to obtain thermal
energy for generating electricity, processing raw or
manufactured materials, and heating industrial complexes.
The electric utility industry is the largest consumer of
bituminous coal, accounting for more than 66% of the total
consumption in the U. S. 1in 1977. Anothér large direct-
firing consumer of coal is the group of industries involved
in the manufacturing of portland cement, lime, gypsum, alumina,

and magnesia (8).
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Coal can be burned on a grate, in suspension, or a
combination of the two. Grate burning is the simplest way
to burn coal but it is less efficient; it is also labor con-
suming and produces environmental problems such as smoke and
soot emission. Grate stokers have been designed for firing
boiler furnaces for commercial and industrial use and are
designed as single retort, multiple retort chain, traveling
grate, and spreader stokers (8). Stoker coal has to have a
lower size 1limit so that the coal won't fall through the
grates and/or clog up the mechanical'feeders used with these
types of furnaces.

Suspension burning provides more thermal energy per
unit of furnace volume than other methods of firing. Electric
generating facilities, which customarily have boilers that
generate over 4 million 1lbs. of steam per hour and consume
200 tons of coal per hour, almost exclusively use the suspen-
.sion burning method. In suspension burning, the coal is
pulverized to the consistency of talc powder (200 mesh) and
blown into the combustion zone with aoproximately 10%
6f the required air for combustion the remainder of the
air being supplied as secondary air to complete the
combustion in the furnace (7)(8). Another suspension method
utilizes a primary cylindrical furnace called a cyclone

furnace in which crdshed coal (1/8"x0") 1s injected with
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air. admitted tangentially, imparting a vortex motion to
the coal and gases (8).

Because the coal is pulverized anyway there is no
need for a lower size limit. In fact, the more fines,
the better for the buyer. Since there is no extra sizing
and screening, as with stoker coal, steam coal can be sold
for 1less.

Presently the Pontiki can only produce a "modified"
stoker product running approximately 20%, - %" material.
A price premium of only $1.50 /ton can be realized on this
product (6). Using "modified" stoker, which is not much
different from steam coal, causes customers to blend Pontiki
stoker with other stoker or use it as 1s. Neither situation
is desirable, either for the customer or the Pontiki.

Screen tests (9) taken at various points in the prep
plant, the storage silos, and the load-out tipple'indicate.
that the excessive fines are generated in the prep plant.
After being cleaned and sized, the stoker stream is
dropped 65' through various metal chutes onto the stoker
conveyor belt, causing the coal to break up, thus increasing
the fines.

Another problem arises with stoker production. Stoker
coal production is not a continuous process. Stoker coal.

is only produced when an order comes in, it is not sold
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under a long term contract. The rest of the time steam

coal is the orily product. Presently, clean coal storage
consists of two, 8,000 tons storage silos (total effective
capacity = 15,000 tons)(l). When a stoker order comes
in,one of the silos must be emptied in order to have stoker
storage. This limits steam coal storage to one 8,000 ton
silo (effective capacity = 7,500 tons). If no trains

are available to be loaded this gives the prep plant approx-
imately 10% hours of production capacity (7,500 tons/720tph).
When the steam coal silo is full, this causes a block-off
‘of the prep plant and diversion of the raw coal to the raw
‘coal storage. If this silo fills up the coal is piled

in the parking lot until storage becomes available.
Block-offs account for approximately 75% of plant downtime.
One of the contributing factors to block-offs was the un-
‘availability of rail cars. Service by the railroad has
improved in 1981 and block-offs due to this problem occur
rather infrequently now.(2).

The Pontiki has a sister mine, the Martiki, which can
‘produce "elean" stoker coal. The reasons that all the stoker
coal requirements aren't satisfied at the Martiki are, first,
capacity restriction on stoker production at the Martiki
and, second, there is no storage capacity at the Martiki, only
a 150 ton surge bin. The Martiki loads directly into rail--

cars with no intermediate storage.
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Four possible scenarios are proposed to help solve
the Pontiki stoker coal sizing problem. They are described
below.
Scenario 1
Do nothing and continue to sell "modified"'stoker
for whatever price premium is possible (approximately
$1.50/ton). Asstatedabove, this will cause customers
to blend Pontiki stoker or use as is. Also, continuing
to operate as is will not completely solve the prep
plant block-off problem..
Scenario 2
Sell only ste;m coal, since making a "clean" stoker is
. not possible and a "modified" stoker is not a desirable
product to sell or buy. By selling only steam coal
most of the remaining prep plant block-offs will be
eliminated. But if only steam coal were sold, the
Pontiki would not realize any differential income
that it presently received from the "modified" stoker.
By following Scenario 1, the additional $1.50/ton
price differential between "modified" and "clean" stoker
will not be captured. By following Scenario 2 not even the

$1.50/ton differential now being received will be cabtured.
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Scenarios 3 and. 4 involve installing various pieces
of equipment to produce and store "clean" stoker coal.
Scenario 3

a. 1Install a new clean coal screen at the. stoker

conveyor belt to screen the stoker stream just
before it goes on the conveyor belt to the silos.

b. Erect a new 3,000 ton storage silo to store

stoker coal only.

c. Install two new conveyor belts, one from the trans-

fer point to the new silo (1,140') and one from
the silo to the load-out tipple (200').

Installing the new screen will insure a "clean"
stoker product leaving the prep plant for storage in the
silo. The new silo provides dedicated stoker storage and
will eliminate some of the prep plant block-offs. Some
breakage of coal does occur when it is deposited in the
silo but not enough to affect stoker quality (9).
Scenario 4

a. 1Install a new clean coal screen, as in 3-a above.

b. Lay 210' of new side track.

¢c. Rebuild a remote-controlled switch engine.

d. 1Install a new conveyor belt from the transfer

point to the load-out tipple (1,302').
e. Hire two new employees (1/shift) to operate the

engine.
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The rationale behind this scenario is to use rail
cars as stoker storage instead of a silo. The 210' of track
is a new siding to park the full cars on before they are
shipped. An engine 1S.néeded to move the cars around since
the railroad does not have an engine dedicated to the Pontiki.
load out facility.

Scenario 5 was run to determine the minimum breakeven
production. A 10,000 tpy sales increment and a $3/ton price
differential were used.

Scenario 6 was run to determine the minimum price
differential needed. A 15,000,tpy sales differential was
used.

Choosing the correct scenario can be difficult without
the aid of proper economic evaluation meﬁhods. It can be
an expensive decision both in real and opportunity costs
if the wrong scenario is chosen and implemented. The
following chapter discusses the three methods used to

evaluate these scenarios.
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DISCUSSION OF EVALUATION METHODS

Many techniques can be used to determine the economic
feasibility of mutually exclusive projects. Some afe.chosen
because of a company's preference of one method over another,
others because they are the best method for the purpose
of the evaluation. The methods used and discussed in this
thesis are:

1. Net Present Value (NPV)

2. Discounted Cash Flow Rate of Return (DCFROR)

3. Payback Period

There are several other methods available to evaluate
mutually exclusive projeéts but they are either redundant,
not applicable, or no longer in use so they will not be

presented here.

NET PRESENT VALUE (NPV)

Net Present Value (NPV) is the present worth of
projected cash flows minus the present worth of projected
costs calculated at some predetermined minimum rate of
return, i.

NET PRESENT VALUE.(NPV) = present worth revenue @ i

- present worth costs @ i
When using NPV, the alternative with the largest positive

NPV is the one preferred with respect to profitability(lo).
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The present value of an investment may be described as the
maximum amount a firm would pay for the opportunity of
making the investment without being financially worse off
(11).

The major merit of NPV is that it will always lead to
correct results for the evaluation of alternatives of equal
or unequal lives. It reduces the stream of cash flows and
costs to one present valued sum that can be compared to
other NPV's for determining the ranking of alternatives.
NPV also considers the time value of money, is easy to
calculate and easy to understand (10).

The main deficiency of NPV lies in determining the
minimum rate of return, i. It is usually defined as a com-
pany's cost of capital or the opportunity cost of alterna-
.tive investment opportunities in which corporate funds
could be invested. (10)(12). The problem of determining
the firm's cost of capital is complicated by several
factors: the company's funds usually come from various
sources, such as preferred and common stocks, bonds, re-
tained earnings, banks, or by selling assets. All of these
incur costs which fluctuate markedly from time to time
(12)(11). ' For certain types of these sources of cash, such
as bank loans, there is a generally accepted definition of

the cost of funds obtained. For other sources, such as
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funds generated by operations, there is ;ess agreement (11).

The cost of capital of a firm may be defined as a
weighted average of the cost of each type of capitél.

The weight for each type of capital is the ratio of the
market value of the securities representing that source

of capital to the market value of all securities issued by
the company. (The term security includes all common and
preferred stocks and all interest-bearing liabilities,
‘including notes payable)(11l).

The opportunity cost of money is the best return which
can be obtained, with comparable risks, by investing the
firm's available funds either internally or externally (12).
A firm would not usually invest money in a project that
has a lower NPV than other projects except for extreme
necessity or emergency or politics.

The minimum rate of return, i, however calculated,
has no effect on the ranking of projects so long as the
same 1 is applied to all projects. Tﬁe minimum rate of
return only affects the NPV sums which are used to rank the

projects (10).

DISCOUNTED CASH FLOW RATE OF RETURN (DCFROR)

Discounted Cash Flow Rate of Return (DCFROR) is

the rate of return that equates the present value of negative
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cash flows with the present value of positive cash flows,
i.e., it is the discount rate, i, that produces a zero
present value. Using this technique the investment alterna-
tive with the highest rate of return is preferred on the
basis of expected profitability. The rate of return, i,
must usually be determined by the trial and error method
(10)(11)(13).

The major merit of DCFROR is the ability to reduce
a stream of cash flows down to a single measure that can
be used to compare the expected profitabilities of invest-
ment alternatives. It is considered the truest measure
of profitability (10)(13).

The main deficiency of DCFROR is that the alternatives
being evaluated must have equal evaluation lives. Also, it
is an implicit assumption that the returns generated can
be reinvested in opportunities offering.a comparable rate
of return. This can be a valid assumption in many invest-
ment situations but for those companies engaged in relatively
specialized projects, the rate of return for individual
investments may be highly variable. In addition, the
magnitude of the projects is not indicated. Large or

small investments give large or small DCFROR's (10).
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PAYBACK PERIOD

Payback period is simply the time required for a pro-
ject to generate sufficient revenues above the operating
expenses, to equal (payback) the original investment (14).
On the surface it seems that the sﬁbrter the payback
period, the more attractive the projeét.

Payback is very simple to calculate. It also gives
a quick indication of go, no-go projeéts based on the
financial situation of the company. In smali enterprises
it is common to use some variant of the payout (or payback)
period as the primary criterion to compare the merits of
proposed investments, particularly when the comparisons are
made at the level of capital budgeting (15). Also, if
companies are operating in politically and/or economically
unstable environments, they may want to look at only those
projects with short payback periods. The reciprocal of the
payback period, 1/years, can be quickly interpreted as
a crude measure of the average rate of return on original
investments, assuming no salvage value (16).

The main deficiency of payback period is that it only
considers part of project life. -Project life beyond the
payback period is neglected. It also fails to take into
account the differences in the rate at which the investment

is returned over the payback period. It partially neglects



T-2483 16

the time value of money, and its effect on the cash flows
and the timing of investments and returns. By itself Pay-

back cannot be used to economically rank projects (10)(13)

(14)(15)(16).

"Except for the special case where funds are
so limited that no outlay can be made unless money
can be recovered in an extremely short time, the
payout period is never an appropriate way to com-
pare a group of proposed investments. The objec-
tion is that the payout period fails to give weight
to the difference in consequences of different in-
vestment proposals after the date of payout."

"Sometimes the payout technique is combined
with the stipulation that no proposal will be
accepted unless it has an extremely short payout
period, such as one or two years. Such a stipula-
tion, if rigidly adhered to, tends to block approval.
of projects that would earn excellent returns"

(15, p. 521).
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COMPUTATIONAL RESULTS

Economic evaluations were run on Scenarios 2, 3, and
L to see which was the best alternative to the present
situation. Three decision parameters were calculated
for Scenarios 3 and 4. They are:

1. Discounted Cash Flow Rate of Return(DCFROR) .

2. Net Present Value (NPV)

3.. Payback Period
For Scenario 2 a Present Worth calculation of the lost
cash flows was made since no equipment costs are incurred
in this scenario. For Scenario 5, the breakeven production
which gave a DCFROR greatér than 15% and a positive NPV
was determined. Scenario 6 determined the minimum price
differential which gave a DCFROR greater than 15% and a
positive NPV.

Discounted Cash Flow Rate of Return and Net Present
Valueé were chosen because they are the two evaluation
methods most widely used today for mutually exclusive
projects. Payback Period was used because it is_one'of
the main project selection criteria used by Mapco (5), in
spite of its inherent weaknesses. No other methods can
give us any more or better ranking criteria than these.

three. Table 1l summarizes the computational results.

17
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Several assumptions and forecasts had to be made be-
fore any evaluations could.be run. A rate or return of
15% was used as the minimum ROR for Mapco projects.
Forecasts for Pontiki stoker coal start at 75,000 tpy, go
to 90,000 tpy in 1982 and escalate at 15,000 tpy until
1989 when sales are expected tobe 210,000 tpy (3). This
is a revised forecast from the original one in which
stoker coal sales only escalated at 10,000 tpy in 1992.
Scenario 3a evaluates the original forecast.

It was decided to leave the Steam-stoker price dif-
ferential constaﬁt at $3/ton. This was done because this
price differential is very demand-related and it is not
possible to accurately forecast any changes in it in the
future (5).

Maintenance costs for the belts and screens were
estimated at $5C0/year each. Screen panels have to be
replaced every 2 to 3 months at a cost of $225/panel, with
four panels needed each time (1l). For cost projections,
screens were replaced every 3 months at a cost of $900
($3,600/year). Maintenance on the switch engine was esti-
mated at $700 in year one, $1,500/year in years 2 to 4, and
$2,500/year thereafter. Depreciation figures were based on
a 20 year, straight-line basis. Accelerated depreciation "

was not used in order to minimize the effects of depreciation.
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Two variations of Scenario 3 were evaluated. Scenario
3a uses the original forecast of 10,000 tpy sales increment
and a 12 year life. Scenario 3b uses the same forecast
but only a ‘9 year life in order to compare Scenario 3 with
the original forecast to Sﬁenafio 4 with the revised fore-
cast, both with 9 year lives.

Scenario 5 was run to determine the minimum level
of sales needed, using Scenario 3's equipment requireménts
and a 15,000 tpy sales increment, to make Scenario 3 feasible.
Scenario. 6 was run .to determine the minimum price differen-
tial needed to make Scenario 3 feasible.

Zhuadditibn to running Scenarios 3 - 6 at a 15%
minimum ROR, runs were made on Scenarios 3, 3a? 3b, and 4
at 12% and 20%. This was done to bracket a wide range
in which the ROR might vary in the future.

The results (see Appendix 1) clearly show that Scenario
3 (screen, belts, silo) 1s the only feasible course of
action. The DCFROR is 20.77% (greater than the minimum 15%), the
NPV (at 15%) is $217,986 and the Payback Period is 4.43
years. Compared to this Scenario 4 (screen, belts, track,
engine, employees) has a DCFROR of only 13.64%, an NPV
(at 15%) of -$48,523 and a fayback Period of 5.61 years.

For Scenario 4 to have a positive NPV, the minimum ROR
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would have to be between 13 - 14% (see ROR/NPV Summary,
Scenario 4 printout). This scenario with its present
cost/income stream will never have a DCFROR greater than
Mapco's minimum 15%.

Scenario 3a was run using the original sales escalation
of 10,000 tpy up to 200,000 tpy at 12%, 15%, and 20%
minimum ROR. 1In the 12 years it takes this scenario to
reach maximum production, the DCFROR increases to 22.25%,
the NPV (at 15%) increases to $334,659 and Payback Period
increases slightly to 4.59 years. The reason for the in-
creases in DCFROR and NPV is the additional revenue
generated in years 10 - 12. Scenario 3 reaches maximum
production in only 9 years while Scenario 3a takes 12 years.
'Scenario 3a shows that if sales only escalate at 10,000 tpy
instead of the predicted 15,000 tpy, the project 1s still
feasible.

Scenario 3b was run toAco£pare the original sales
increment but only a 9 year life in order to compare equal
lives with Scenario 4. Even with the original sales
increment and only a 9 year life the DCFROR is 18.62%,

NPV (at 15%) is $130,523, and Payback Period 1s 4.59 years.
This is still a feasible scenario and is also more favorable

than Scenario 4.

Several runs were made to determine what the minimum
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stoker sales would have to be, assuming a 10,000 tpy
sales increment, to still make Scenario 3 feasible. This.
minimum level was determined to be 110,000 tpy by 1983,
remaining constant the last 6 years. The DCFROR is 15.21%,
NPV (at 15%) is $. 9,453, and Payback Period is U4.77 years.
Other runs were made to determine the minimum .price
differential needed to make Scenario 3 feasible. This
was done using the forecasted sales increment of 15,000 tpy
for 9 years. The lowest the price differential. between
steam and stoker coal could drop to is approximately $2.40/ton.
At this price, the DCFROR is 15.87%, NPV (at 15%) is $35,171,
and Payback Period is 5.12 years.
A warning is in order. The sales forecast received
from Mapco marketing only covered 9 years (1981-1989)(3),
at which time stoker sales are expected to have reached
their maximum (210,000 tpy). For a reduced sales forecast
(10,000 tpy increment, 12 year life) Scenario 3a was run.
By producing less, longer both the DCFROR and NPV were
greatly increased. The DCFROR and NPV are both greatly
affected by evaluation life and only NPV can be used to

compare scenarios of uneven lives.
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STOKER COAL MARKET STUDY

In an effort to determine whether the Mapco stoker coal
forecasts were realistic a stoker coal market study was
conducted. Stoker coal data is virtually unobtainable and
a stoker coal classficationcannot be found in the literature.
The closest classification in the histroical data was Retail
Deliveries in the Bureau of Mines Minerals Yearbook (21).

-An assumption was made that the major portion of Retail
Deliveries is stoker coal and the historical data from this
category were used in the forecasting model below.

The Department of Energy was contacted to see if they
had any forecasts for stoker coal but since stoker is such
a small part of the market they had no forecasts. The National
Coal Association had forecasts for Commercial and Retail Con-
sumption for 1985 and 1990 (see Table 5) (20). This category
encompasses more than stoker coal but was used to check
the relative change between 1985 and 1990 in Total Retail
Deliveries in the forecasting model developed below.

A literature review gives some insights- into the
direction that stoker coal may go. Historically demand for
stoker and commercial coal has steadily declined (see Figures
3 and 4). Between 1965 and 1976 total demand in this sector
declined at an average annual reate of nearly 6.5% - deliveries

of coal were more than halved (17).
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This decline has largely been the result of a shift
by manufacturers to oil and natural gas as the primary
fuel in industrial boilers. These fuels are cleaner and
more conveniently used. Relatively inexpensive oil and
gas-fired boilers became available about 1960 accelerating
this shift (see Figures 3 and 4). These boilers were much
smaller, required a minimum of know-how and attention and
could be installed for 25% of the cost of a coal-fired
unit (17).

With deregulation of o0il the price is now around
$36/bbl ($6/million Btu).which make oil much more expensive
than coal. Coal can now be landed in Rotterdam for $75/ton
($3.26/million Btu, assuming 11,500 Btu/lb. coal) from
the eastern coal fields. At this price stoker coal is
very competitive along the eastern seaboard where demand
for stoker would be the greatest (18).

An upswing in stoker and boiler coal is expected in
the not too distant future. A dampening of this upswing may
be caused by the recent change in the natural gas well
drilling seccess ratio (number of discoveries + number of
wells drilled). In the past it was between 1:8 and 1:15
but just recently, especially in Virginia and West Virginia
it has risen to 1:2 and sometimes higher. Approximately

5,000 are expected to be drilled in this area in 1981.
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A large surge in the natural gas suppl&, whether the price is
regulated or not, will more than .likely forestall conversion
to coal (18).

A Study done by the Office of Technology Assessment
(OTA), U. S. Congress (19), foresees a tripling of coal
production and use by the year 2000 but only if coal offers
a large cost advantgge. Many people still prefer oil and
natural gas as long as they are available because of their
greater convenience and lower capital investment require-
ments. The study goes on to say that even if demand does
triple, several supply constraints could still interfere
with achieving a tripling of coal supply. These include
upgrading and expanding mine-to-market transportation
systems, escalating of conflicts between labor and manage-
ment and environmental regulations. In addition, the study
speculates that no significant increase in Eastern coal
(all types) production is anticipated before 1985, although
substantial production gaihs should occur thereafter (19).

In the residential and commercial markets recent con-
cerns over the price and availability of oil and gas have
sparked a flurry of inquiries, though not yet substantial
orders, to manufacturers of coal-fired equipment. Although
improvements in equipment, such as automatic stokers, and
improvements in combustion technology could increase

residential use of coal. The various energy scenarios
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‘developed in the OTA study do not anticipate much growth (19).
The National Coal Association.forecasted a rise in
industrial and retail coal use through 1990 (see Table 5)
(20). As stated before, this category includes more than just
stoker coal and was used as a check for the forecasting model

because it was the closest category to stoker coal.

Historically data on total and Kentucky retail deliveries
from 1960 to 1980 (21)(22) were used to develop a forecasting
model. The SIBYL/RUNNER interactive forecasting package of

Makridakis and Wheelwright (23) was used to prepare a fore-
cast based on histcrical data. The plots of the original
data show a pronounced decline in retail deliveries (see
Figures 3 and 4)..

A linear exponential smoothing method (23) was found
to best fit the data of both total and Kentucky retail
deliveries (see Table 2 and 3) and was used to forecast both
categories (see Table U4). The forecast for total retail
sales shows a definite increase between 1981 and 1990. A
comparison of the relative change from 1985 to 1990 of
this forecast and the National Coal Association's most
likely forecasts for the same years shows very similar
results (1.481 vs. 1.495) (see Tables U4 and 5). The model

checks quite closely with the only available forecast.



T-2483

The forecast for Kentucky retail sales shows a continu-
ing decline from 1981 to 1989 down to almost zero. If
the forecast continued it would indicate that stoker coal
would have to be imported into Kentucky. This forecast
is strongly suspect but is based on the only available data.
However, qualitative projections based on rising oil and
gas prices (18) and the Office of Technology Assessment's
study (19) suggest a near-future upswing in the stoker
market.

All the data and literature available indicate that
the stoker market will show an increase in demand in the
future but not a large surge. This brief market study
.suggestS'that Scenarios 3 and 4, based on Mapco's anti-
cipated tripling of stoker coal sales in the next 10 years,
may be invalid. Scenario 1 may be the correct choice in-

stead.
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CONCLUSIONS

It is clear that Scenario 3 (screen, belts, and silo)
is the best alternative for the Pontiki to take if it
wants to make a clean stoker product. This scenario is
economic anytime the price differential between steam and
stoker coal is $2.40/ton or greater. This naturally
assumes that Pontiki stoker coal sales do, in fact, reach

or surpass Mapco's forecasted figures.
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APPENDIX A

Installation Cost - Scehario 3 and 4

35
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SCENARIO 3 INSTALLATION COSTS

¥3,000 ton storage bin
¥Conveyor belts (2)
Transfer point to new storage bin (1,140')
Storage bin to load out tipple ( 200")
1,340°"
@ $270.25/ft.
¥Coal Screen

Engineering work, changing motors,
surveying, calculations

Total Installation Costs

YEARLY COSTS

Screen Panels
Screen Maintenance

Belt Maintenance

*Depreciable costs = $832,350

20 year, straight line = $41,418/year

$300,000

362,675
169,675

17,250
$849,600

36
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SCENARIO U4 TINSTALLATION COSTS

¥Coal Screen $169,675
*Side track, switches, etc.2 $54/ft. 22,540
¥Rebuild switch engine 224,250

10% spare parts 22,425

Freight. 6,000
Subgrade, earthwork, shbot and haul

1,500 cu. yds. @ $11.50/cu.yd. 17,250
Engineering work, changing motors,

surveying, calculations 17,250
¥Electrical lines, controls, starter changes 57,500
Concrete 23,000

¥Conveyor belt (1)
Transfer point to load out tipple (1,302"')

@ $270.25/f¢. 3512866
Total Installation Costs $011,756

YEARLY COSTS
New Employees (2, 1/shift’)

Salary and benefits $ 77,880
Engine Maintenance

Year 1 700

Years 2 - U4 (each year) 1,500

Years 5 - 9 (each year) 2,500
Screen Panels . 3,600
Screen Maintenance 500
Belt Maintenance 500

¥Depreciable costs = $825,831
20 year, straight line = $41,292/year
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APPENDIX B

Cash Flow Calculations
and
Time Diagrams
and
Sample Calculations

38
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SAMPLE CALCULATIONS

(P/Fi n) is the notation used in these calculations.
?

It comes from Economic Evaluation and Investment Decision

Methods by F. J. Stermole (10). The first letter designates
what we are caiculating, the second letter designates
what we are calculating it form, i denotes the period
interest rate, and n denotes the number of interest
compounding periods (10).

In these calculations, we are calculating a present
single sum of money, P from a future single sum of money,
F, with a compound interest rate, i, brought back over
n periods of time. The actual numbers for these factors
can be found in almost any economic evaluation book. The
ones in these calculations were taken from Stermole's
book (10).

Scenario 2 - Present Worth Calculation @ 15%

PW = -58,906(P/F15 1) - 78,540(P/F15 5) - 90,322(P/F15’3)
-102,104(P/Fy 5 ,)-113, 885(P/F15 5) -125,666(P/Fy ¢ ¢)
-137 447(P/Fq 7) -1L49, 229(P/F 8) -164 936(P/F15,9)

= —58,906(.8696),- 78,5uo(.7561) - 90,322(.6575)
-102,104(.5718)-113,885(.4972) -125,666(.4323)
-137,447(.3759)-149,229(.3269) -164,936(.2843)

PW = -$486,668
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Scenario 3 - Net Present Value Calcuiation @ 15%

NPV = -849,600 + 151,439(P/F15’1) + 173,7&3(P/Fl5’2)
+197,306(P/F15’3) + 220,868(P/F15’u) + 2H4,M3O(P/F15’5)
+267,993(P/F 5 ¢) + 291,555(P/Fg ;) + 315,118(F/F;5 g)
+346,535(P/F 5 o)

= -849,600 + 151,439(.8696) + 173,743(.7561)
+197,306(.6575) + 220,868(.5718) + 244,430(.4972)
+267,993(.4323) + 291,555(.3759) + 315,118(.3269)
+346,535(.2843)

NPV = $217,986

Scenario 3 - DCFROR Calculations

PW eq: 849,600 = 151,&39(P/Fi’1) + ;73,7&3(P/Fi’2)

1,3) + 220,868(P/F, )
1,5) * 267,993(R/F; ¢
+291,555(p/Fy 4) + 315,118(P/F; o)
+346,535(P/F; )

i=20.77%

+197,306(P/F
+244 ,430(P/F

Scenario 3 - Payback Period Calculations

Y = -849,600 + (1)151,439 + (1)173,743 + (1)197,306
+(1)220,868 + (.43)224,430
Y = 4.43 years
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SCENAKIO 3-RUN 3-CASH FLOW SUMMARY
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SCENARTIO 3a~-RUN 1-CASH FLOW SUMMARY
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SCEMARIO 3a~RUN 2-CASH FLOV SUMMARY
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SCENARPIQ 3a-RUN 3-CASH FLOW SUMMARY
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SCENARIO 4-RUN 3-CASH FLOW SUMMARY
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SCENARIO S-BrREAKEVEN PRODUCTION
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SCEN 6-BREAXEVEN PRICE DIFFERENTIAL
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