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ABSTRACT

A generalized computer model was developed for the purpose of simu-
lating costs and returns for different types of processing plants. This
report presents the economic rationale for the model program and the
model documentation. An explanation of procedures for using the model
is given in general terms with an example of how the model was used to
simulate costs and revenues for a cottonseed oil mill.
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PROCESSING PLANT COST ESTIMATION SYSTEM:
DOCUMENTATION AND USER'S GUIDE

Billy R. Hise, Don E. Ethridge, and Dale L. Shawl/

Introduction

Simulation models of specific types of processing plants have been

developed in recent years to evaluate various economic, technical, and

institutional conditions which affect particular types of processing

plants (8);2/

This type of modeling combines economic relationships and
engineering coefficients to provide a basis for developing simulated
costs and returns for specific processes. A generalized processing plant
cost estimation system for determining costs and returns for any type of
processing system has not previously been developed. The main problem
encountered in developing such a system is the need to incorporate suf-
ficient flexibility to enable the model to handle various types and
levels of fixed costs and various technical coefficients which vary among
plants within an industry and among industries.

The purpose of this paper is to present the logic and documentation
for a generalized model capable of simulating plant processing costs and
returns. The term 'generalized" refers to the capability of the model in
adapting to many different types of processes and/or functions. The model

structure is simplified in comparison to simulation models which are

structured around specific process functions with defined technical/

1/ The authors are Research Associate, Ag. Economics Dept., Texas Tech
University and Economists, USDA, ESCS, Ag. Economics Dept., Texas
Tech University, respectively.

Numbers in parentheses refer to the numbers in the List of References.




engineering and/or organizational characteristics in order to have that
adaptive capability. This feature necessarily imposes a cost on the user
in that it requires a large amount of external data. However, sufficient

need for such a model exists to warrant its documentation.

The model presented resulted from a research effort to evaluate al-

ternative technologies in cottonseed oil mills (3). 1In that context, a
simulation system was required which would allow (1) changing number and
types of fixed cost items, (2) changing levels of variable costs as cap-
acity utilization of processing plants change, and (3) changing types,
levels, and prices of outputs. Due to a time constraint for completing
the analysis on cottonseed oil mills, the generalized model described
below was developed.

The organization and presentation of the model is as follows: First,
the economic basis of the model structure will be discussed. A mathemat-
ical specification/explanation of model calculations will then be given.
The third section will present a description of the computer program used
for model calculation. The last section consists of a sample model run
using a selected situation and data set representing a cottonseed oil

mill. Many of the technical details are contained in the appendices.

Basis of the Model Structure

Simulation models are mathematical systems which are used to esti-~
mate (simulate) a particular process or set of processes--costs and
returns in this instance. Economic-engineering simulation models combine
economic concepts of costs and returns with engineering concepts or data
on physical inputs in a structure to facilitate computations of costs

and returns. The primary use of simulation models is as a tool to estimate




costs and/or returns at a plant or firm level when actual data on costs
and/or returns do not exist. Such a case might be estimating the cost
per unit of product produced with a new or different production process
or part of a process. Simulation models may have varying degrees of
sophistication or detail with respect to both economic and engineering
calculations included within the model structure. However, the more
detailed the relationships, the more specific the model to a particular
type of process. The model being discussed is simplified in its struc-
ture so as to allow application to many different types of processing
plants.

The principles for the model calculations are economic; all techni-
cal coefficients and price information are inputs to the program. As a
prelude to presentation of calculations within the comPuter model, some
economic concepts and terms are discussed in the following paragraphs.

Costs and returns must apply to a specific period of time, the most
common basis for this time being a one year productioﬁ period. In eco-
nomic terms, total costs can be divided into two types of costs: variable
costs-'and fixed costs. Variable costs are the costs of those resources
which are used directly in the production process and vary with the level

of output of the plant. The manner in which the amounts and costs of

those resources vary with plant output depends on specific technical co-

efficients and physical factqrs of machinery and equipment in a plant.
Variable costs commonly include such items as production labor, electri-
city, water, fuel, and repairs.

Fixed costs are those costs to the processing plant which are inde-
pendent of the level of plant output and do not vary within a production

period. These costs are commonly associated with ownership of land,




buildings, machinery, and equipment, and with management and permanent
labor. Fixed cost items can be separated into two groups: depreciable
and non-depreciable items. Depreciable assets are those items which are
subject to a loss of value due to wear and/or obsolescence. Examples are
machinery, equipment, and buildings. Fixed costs associated with these
items arise from (1) the loss of value due to wear and/or obsolescence
(depreciation), and (2) opportunity cost or revenue foregone by not using
the funds needed to own the equipment in their next best alternative use.
The most common measure of this opportunity cost is the interest rate
which applies to a long term capital investment.

Non-depreciable fixed cost items are those which do not vary with the
level of output and do not have a cost resulting from wear and/or obsoles-
cence. These items may include costs associated with fixed labor and
management, taxes and insurance on depreciable assets, and repair costs on
depreciable assets which are independent of the level of plant output. An
example of a fixed repair cost is painting of buildings.

In this processing plant cost estimation system, technical coefficients
or methods for changing the levels of the variable cost items with changes
in capacity utilization are not developed internally by the model. Such
coefficients and adjustments must be provided by the user as input to the
model. This aspect of the model makes it more cumbersome for simulating
costs for a given type of processing plant, but it allows the model flexi-
bility to handle many types of plants.

Total revenue is defined as the output of a processing plant times

the price received for that output. In cases where multiple products are

produced, total revenue becomes the summation of the amount of each product

produced times the price received for each product.




Plant processing capacity and capacity utilization are central to
marginal and average cost and revenue concepts. The processing capacity
of individual plants can be expressed either in terms of outputs or in-
puts. An example of capacity being measured in terms of input is found
in the cottonseed o0il mill industry where plant capacity is expressed in
tons of cottonseed processed per day. This type of specification of plant
capacity is useful when multiple products, e.g., cottonseed oil, meal,
hulls, and linters, are produced from one major input.

The amount of product processed during a production period depends on
the extent of utilization of’processing plant capacity. Therefore, capa-
city utilization refers to the proportion of maximum possible plant capa-
city which is actually utilized during a production period. Marginal and

average costs and returns in this simulation system are developed in terms

of plant capacity utilization. If plant capacity is expressed in terms of

output (input), average and marginal relationships are expressed per unit
of output (input); i.e., average cost refers to cost per unit of output
(input) and marginal cost refers to the change in cost associated with a
unit change in output (input) (5). Since marginal relationships are based
on a unit change in capacity utilization, more than one level of capacity
utilization must be examined before the associated marginal relationships
can be developed. Also, since thé cost estimation system described does
not allow product mix or product price changes to occur as capacity utili-

zation changes, marginal revenue is not generated because it equals average

revenue.

Model Calculations

Many of the calculations pertinent to the model are placed in subroutines.

The results of these basic calculations are then used in the main program.
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The subroutine calculations will be defined first.

Fixed Cost Calculations [Subroutine FIX (TFC)]

Fixed costs are divided into two groups as previously discussed--
depreciable and non-depreciable items. Items which are depreciable are
calculated by the following series of formulas to determine annual equiv-
alency cost, which is the combined depreciation, interest and repair
costs of a depreciable item calculated on a yearly basis:

(1) FOBi = (FOB x NUM) (1 + INST)

where FOBi installed cost of a building, machinery, or equipment
item i

FOB = FOB cost of one unit (one machine, one square foot of
a building, etc.)

number of units required

installation cost of one unit, based on a percentage of
FOB cost (2, pp. 110-113).3/

R (14R)7™° | _ — R | (4, p. 44)

SAL,

DI, = FOB,
i i

Tl )51 (14+R) Y 5-1
where DIi annual depreciation and interest cost of item i
R interest rate
YRS years of useful life
SALi salvage value of item i in dollars
REP:.L = (FOB) (NUM) (REP)
where REPi fixed repair costs of item i in dollars
REP fixed repairs as a percentage of FOB cost
AECi = DIi + REPi

where AECi annual equivalency cost of item i

3/ This installation cost may include piping, concrete, electrical
instrumentation, paint, engineering, labor, etc.
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The formula for determining annual equivalency costs of non-depreciable
fixed cost items, including the opportunity cost of the funds required, is:

(5) AEC, = (FOB x NUM) (1+R)

k

where AECk annual equivalency cost of item k
FOB = annual cost of one non—depreciablg fixed cost item.

Each fixed cost item or group of items (more than one item of same
kind with same costs, repairs, installation, and/or fixed repairs) are cal-
culated according to one of the two methods previously shown. The annual
equivalency costs are then totaled to obtain the total fixed cost for all
items which is then used in the main program. The fixed cost subroutine

also provides a cost of construction for the plant calculated by totaling

the installed cost of all depreciable items (FOBi as defined in equation 1).

Variable Cost Calculations [Subroutine VAR (TVC)]

Variable cost coefficients at each utilization level must be entered
into the model as separate data sets. Variable costs are estimated from
these coefficients using an accounting type procedure as follows:

6 VC,. = (NUM, PR,
(6) VC,, = (NUM,) (PRy)
where VCij variable cost of resource i at capacity utilization j

NUM, number of units of the resource required at capacity
J utilization j

PRi cost per unit for resource i.
The technical information required for this procedure must be obtained

independently and any decisions on the cost treatment of these items must

be made before they are incorporated into the data sets.

If the variable cost items are placed in the data sets by production

stages, the model will sum these requirements by production stage. The

totals of all production stages will then be totaled to obtain a total
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variable cost at the level of capacity stipulated for the data set
(TVCj = I Vcij)' This total variable cost can then be used to calculate
i
the interest on operating capital by the following formula:
(7) co, TVC. (R)
J J
R interest rate

The total variable cost at this capacity level becomes:

(8) TvVC.* = TVC, + CO,
] ] k|

where TVCj* = total variable cost at capacity utilization j.

The model does not require the computation of variable costs by pro-
duction stages. Cost figures for variable cost items can be placed in the
model using a strict accounting type approach to determine variable costs.
However, if the production stage approach to determining variable costs is
used, the model does have the ability to give dollar amounts of varia-
ble resources used. The resources for which requirements are totaled by
the program are electricity, labor, fuel, repairs, and water. With minor
reprogramming of the model the number of items in this group could be

increased, decreased, or otherwise modified.

Total Revenue Calculations [Subroutine NR (TR) ]

In an effort to cover all processing plants, the model needed flexi-
bility in handling multiple products, combinations of products, and dif-
ferent product prices. For this reason, the model uses the following
equation to calculate the revenue from each separate product produced and
to sum the results.

n
(9) 1R =.Z (Qi X Pi)
i=1
where TR = total revenue generated

Qi quantity produced of product i




price of product i

number of products.

Main Program Calculations

The main program uses the total fixed and variable costs and revenue
generated in the subroutines along with control information to calculate
the following information at each level of capacity specified: total cost,
average fixed cost, average variable cost, average total cost, average
revenue, average net revenue, total net revenue, and marginal cost.

Total fixed cost is the same at each level of capacity utilization
or annual volume processed. Average fixed cost is the fixed cost per unit
of output and varies as output varies. Average fixed cost at 100 percent
utilization is total cost divided by total capacity of the plant for the
production period. Average fixed cost at the other levels of capacity is
the total fixed cost of the plant divided by the output of the plant at
the specific capacity utilization, or:

_ __TFC
(10) AFc, TG

where AFC, average fixed cost at the jEE level of capacity utili-
. zation

plant output (or input) at 100 percent capacity utili-
zation

percent of total plant capacity utilization at the jE-}—1
level of capacity utilization (100 percent = 1.00).

Total variable cost changes from one utilization level to the next
and is calculated at each level of capacity utilization specified to the
model. Total variable cost for each capacity utilization level is needed
to calculate average variable cost for that level. This equation is:

TVC,*

= J
(11) AVCj (X)(ij)




where AVC, average variable cost at the jlg-'}l level of capacity
J utilization

TVC.* total variable cost at the j~t--}l level of capacity utili-
J zation.

Total cost at each level of capacity utilization is generated by adding
total fixed and total variable costs. The average cost at each level of
capacity utilization can be obtained either by dividing total cost by
put or by adding average variable and average fixed costs. The model
the first method as shown in the following equation:

TFC + TVC,*
x) (CPj)

(12) Ac, =
J

where ACj = average cost at the th level of capacity utilization.

When the total revenue at 100 percent capacity utilization is trans-
ferred to the main program, it is used in generating total revenue at the
varying levels of capacity utilization by multiplying total revenue by the
percent of capacity utilization according to the formula:
(13) TR, = TR x CP,

J J
where TRj total revenue at the th-level of capacity utilization
TR = total revenue at 100 percent capacity utilization.

The model then calculates average revenue by the following formula:

TR
(x)

(14) AR =
where AR = revenue per unit of plant output (or input).
Total net revenue is defined as total revenue less total cost. By
this definition, total net revenue is calculated as:
(15) TNR, = TR, TC,
J J J

where TNR, total net revenue at the th level of capacity utiliza-
] zation

total cost at the th level of capacity utilization.




Total net revenue is calculated for each level of capacity utilization.

The average net revenue can be calculated by either subtracting total cost
from total revenue and dividing by the capacity of plant times the percent
of capacity utilization or by subtracting average‘cost from average revenue.
The first method is used by the model and is mathematically defined as:

TR, - TC,

(16) ANRj = (X)(CPj)

.th . oo
where ANR, = average net revenue at the j— level of capacity utili-
zation.

The last calculation for each level of capacity utilization is the
marginal cost. The equation for marginal cost used in the program is:

TC, - TC._l
(A7) MCy = =Gy (@ew)
where MCj marginal cost of producing at capacity utilization j
ACP = change in capacity utilization between the th-level
of capacity utilization and the previous level of
capacity utilization.
The model is designed to calculate costs and returns of a processing plant
at various levels of capacity when plant utilization is increasing. The
reasoning behind increasing capacity utilization levels is to simplify the
method of calculating marginal cost. The marginal cost concept applies
only when two or more levels of capacity utilization are used. With no

previous level of capacity utilization, a .given level of capacity utiliza-

tion has no marginal cost associated with it.

The Computer Model

The computer program, shown in Appendix I, was programmed in Fortran

IV, level G and has been run on the ITEL AS/6 computer, system at Texas Tech

University. The card reader input unit is 5, the line printer output unit
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is 6, and the temporary disk storage, needed for the Statistical Analysis
System (SAS) portion of the program, input unit is 4.

The computer model is divided into a main program and four sub-routines.
The calculations performed in all segments of the model with the exception
of Subroutine Title were previously discussed. Subroutine Title is simply
a method of printing appropriate division titles from the data sets (such
as Fixed Cost). This was intended to save programming time and performs
no mathematical calculations. To aid in understanding the input and output
of the Fortran program, a list of terms and their definitions are shown in
Appendix II.

The basis operation of the model program is as follows:

1. The main program reads the input information specifying the plant
situation(s) to be run.

The fixed cost subroutine is called, fixed cost input data are
read, and fixed costs are computed and printed.

Variable cost input data for a single plant capacity utilization
level are read and variable costs are computed by the variable

cost subroutine, by production stage if specified, and printed.

Revenue input data are read and revenue at 100 percent capacity
utilization are computed in the revenue subroutine.

Step 3 is repeated for each additional level of plant capacity
utilization specified.

Total, average, and marginal costs and revenues are calculated
and printed for each level of plant capacity utilization specified.

A more detailed outline of the operation of the program is shown in Appendix
III. |

When processing plant costs are developed at more than one capacity
utilization level, cost curves for various levels of output can be deQeloped.

A simple method of plotting the information generated by the Fortran program

was to use SAS (1). This software package, which must be available to the
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computer system used, takes a limited number of commands to operate. A
discussion of the SAS statements and the output of the SAS program is pre-

sented in Appendix IV.

Developing Input Data for the Computer Model

There are some general procedures for using the model irrespective of
the type of plant being simulated. The purpose of this section is to dis-
cuss some of those procedures. The section which follows discusses the
application of the model to a specific problem.

The first step is to define the characteristics of the plént being
modeled. This requires a working knowledge of the process under study,
particularly with respect to plant size (processing capacity), operating

procedures, machinery used and associated processing rates, and labor

requirements. Thus, at least a general knowledge of the operation of a

plant or industry is required. 1If the user does not already have that
knowledge, discussions with plant managers and visits to processing plants
are usually productive. If the process is an experimental one, researchers
knowledgeable of the process may be the only reliable source of information.

Data collecting starts with a determination of plant size and capacity
utilization. The plant's operating capacity in terms of major output (or
input) per some specific unit of time multiplied by the number of units of .
time the plant will opetate at 100 percent capacity utilization yields the
amount of output (or input) to be processed. This is inserted as N(1) in
control card no. 3, Appendix V. The next step is to determine the number
of capacity utilization levels which are to be computed by the model. If
the first level is 50 percent (N(2)) and the last level is 100 percent

changing by incremental increases of 10 percent (N(6)), then 6 (N(5))

13




levels of capacity utilization will be computed and a variable cost data

set is needed at each utilization level.

Depreciagble Fixed Costs

Once the processing plant has been defined in general terms, plant
configuration in terms of buildings, machinery, equipment, land, etc., must
be developed. 1If the plant actually exists and records are available,
values for these depreciable items and estimated years of useful life, sal-
vage value, and fixed repairs can be estimated from records. If the plant
is to represent a hypothetical situation, determining the number, capacity,
cost and installation requirements for equipment may be more difficult. In
a hypothetical situation, using new cost of machinery and equipment is often
the best approach. Equipment manufacturers can give estimates of the number,
processing capacity, FOB cost, years of useful life, salvage value, instal-
lation cost, and fixed repairs of the machinery and equipment needed. An

alternative method of obtaining this information would be to contact plant

managers. The installed cost of an item can be used instead of FOB cost;

i.e., installation cost can be entered into the model as a zero. The model
is capable of handling zero values for all fixed cost information except the
interest rate, FOB cost, and years of useful life.

The information on equipment sizes and estimates of storage facilities
can then be used to develop building sizes and land requirements. The infor-
mation for each depreciable fixed cost item is placed on a data card following
the format of card 5 in Appendix V. One card for each depreciable fixed cost

item is needed.

Non-depreciable Fixed Costs

Property taxes are an example of a non-depreciable fixed cost item. The

14




actual tax cost can be entered in the model or the assessed value times the
tax rate can be entered. The method of entering the data, shown as card

number 6 in Appendix V, requires one card for. each non-depreciable item.

Costs Which Contain Fixed and Variable Components

Once depreciable fixed cost items have been determined and placed in
the computer model, the remaining cost items should be examined for fiked
and variable components. Many cost components may not fall neatly into non-
depreciable fixed costs or variable cost items. Labor costs can be divided
into fixed and variable components by determining the basis on which employ-
ees are paid. Employees who receive a set annual salary or wage regardless
of the level of processing capacity utilization are considered fixed. The
fixed employee category will generally include management and office per-
sonnel. Other job categories which may remain ‘fixed are sales, purchasing,
accounting, engineering, supervisory, and laboratory personnel. Those indi-
viduals who receive an hourly or production base wage and whose hours of
work vary directly with plant production are placed in the variable labor
category. Data on these employees are entered in the data set following
the format of card 10, Appendix V.

The labor component includes salary, benefits (insurance, bonuses,
workmen's compensation, social security, etc.) for each individual employee.
The fixed labor component is entered as a non-depreciable fixed cost item
(card 6, Appendix V). The variable labor component is entered in each pro-
duction stage in the variable cost sections.

Insurance may also have a fixed and a variable component. Insurance

on buildings, machinery, and equipment are a cost to the plant regardless of

the level of capacity utilization achieved. Therefore, insurance on these

15




items are a fixed cost to the plant and is entered in the data set as a
non-depreciable fixed cost item (card 6, Appendix V). Many firms carry
insurance on major inputs to a process and on output which is stored before
sales transactions and shipping of the output are accomplished. Insurance
on products needed for or produced by a processing plant which vary accor-
ding to the level of production achieved are considered variable costs and

are entered in the data set following the format of card 10, Appendix V.

Variable Costs

The variable costs which are needed at various levels of capacity uti-
lization must be determined outside the model. The electricity, natural
gas, fuel oil, water, and other fuel and utility usage levels must be deter-

mined for each specific level of capacity utilization. The usage rate and

‘the appropriate unit cost of the item can then be entered in the model to

determine the variable cost of that item at each level of capacity utilization.
These items are inserted as shown by card 10, Appendix V. One card is

required for each variable cost item at each level of capacity utilization.

Revenue

Revenue for the plant is based on the amount of each product produced
and the price received for each output. These output values and prices
received are placed in the model for the 100 percent capacity utilization
level. The model calculates total revenue at 100 percent capacity utilization,
then generates total revenue at alternative levels of capacity utilization
based on a percent of total output. One card (number 13 in Appendix V) for

each product produced in the model situation is required.

Completing the Data Set

Total fixed costs by definition are constant regardless of the capacity

16




utilization level. Total revenue at each level of utilization is that
percentage of the 100 percent capacity utilization revenue. Therefore,
the fixed cost and revenue data are only entered once. Since variable
costs change as capacity utilization changes, the data set must include
the variable cost data associated with each level of capacity utilization.
Thus, if one wished to calculate costs and returns for 60, 70, . . , 100
percent plant utilization, the data set for 60 percent utilization varia-
ble costs would be entered first (prior to the total revenue entries).
Then the variable cost data sets (cards 8-11) for 70, 80, 90, and 100 per-

cent utilization levels would be added following card 14, Appendix V.

Example Model Run

The purpose of this section is to illustrate the use of the computer

model in a specific example. In terms of model input, both card input data

and card location in the data deck will be discussed. Model output is

shown in Appendix VII.

General Plant Specifications

The example is a hypothetical cottonseed o0il mill with a daily proces-

- sing capacity of 600 tons-per-day (TPD) of raw cottcnseed and using pre-press
solvent extraction technology (3). Since the example consiéts of one model
to be run, the value of P(1l) on card 1 is one for this example. The title
card (card 2) should give some descriptive information as basis for idehtifi—
cation. The title chosen was "600 TPD Pre-press Solvent Cottonseed 0il
Mill Model" and is also printed on the output (see Appendix VII).

Cottonseed oil mill size or plant capacity is normally expressed in tons

of seed it can process during a 24 hour day. Therefore, the capacity of the
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plant and the average cost and returns are based on the major input, cot-
tonseed. It was assumed, based on information from mill managers, that the
mill at 100 percent capacity utilization operates 330 days per year with
the remaining 35 days necessary for major repair and maintenance. Thus,
the volume of seed which can be processed at 100 percent capacity utiliza-
tion is 198,000 tons per year. Thus N(1) on the control card (card 3,
Appendix V) is 198,000.

It was decided to compute oil mill costs and returns from 30 percent
(N(2) on card 3=30) to 100 percent by 10 percent increments (N(6)=10).
Thus, eight levels of capacity utilization were simulated (N(5)=8). Cot-
tonseed was assumed to cost $109 per ton (N(4)=109) and the interest rate
was assumed to be 10 percent (N(3)=10). These specifications are also
printed on the first page of the computer output, Appendix VII.

The values assigned to variables N(9), N(10), N(11) and N(12) were
1's. This instructs the computer to print input data, fixed costs, varia-
ble costs, and revenues by item. The value assigned to N(7) was 1; this
instructed the computer to plot the associated average and marginal costs
and average revenue curves for the cottonseed o0il mill specified. The
value of N(8) was 1, which instructs the computer to sort the variable cost
items of labor, electricity, natural gas, water, and repairs and total these

items from all production stages at each level of capacity utilization.

All the N(I) values are inputed in the data set on the control card (card 3,

Appendix V). These specifications can also be seen on the first page of

the computer printout, Appendix VII.

Fixed Costs

New equipment cost, operating capacities, years of useful life, sizing,

18




and types were obtained from equipment manufacturers and from discussions
with mill managers. The numbers of machines in each production stage were
determined with reference to the capacities of the individual machines in
relationship to the total capacity of plant. For example, the number of
hullers needed by the mill was calculated as follows: The type of huiler
specified had a processing capacity of 80 tons of cottonseed per day per
machine, and the total processing capacity of the mill was 600 TPD. The
number of machines needed was 8 (or 600 TPD * 80 TPD = 7.5, rounded to 8
machines since fractions of a machine cannot be used and most plants pre-
fer some excess processing capacity if requirements cannot be matched).
Based on machine requirements and sizes and normél space requirements
(industry data), building sizes for the processing plant were determined.

Storage requirements were based on maximum unprocessed seed storage, and

one month storage requirements for products for a 600 TPD plant under typ-

ical operating conditions.

Installation costs (as a fraction of FOB cost) for machinery were
developed from information published by Guthrie (2), where installation
charges for piping, concrete, and electrical work were estimated on the
basis of industry surveys. The installed cost for buildings was entered
in thé model as FOB cost. Therefore, installation cost as a fraction of
FOB cost was entered as a zero.

The cottonseed processing industry in the more recent past has ex-
perienced little need for changes in equipment as a result of technological
advancement. Replacement of existing equipment has come largely from wear.
Equipment in the model was assumed to have a relatively long useful life
with the cost of removing old equipment equal to the scrap value, leaving

a net salvage value of zero. Fixed repair costs as a fraction of FOB cost
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inserted in the data set were determined from industry data. The deprecia-

ble fixed cost data--the name, number, years of useful life, cost, annual

fixed repair rate, and salvage value for each item--were entered in the

program on 56 cards, each in the format of card 5, Appendix V. The computer
output, Appendix VII, prints the input information as well as the calculated
annual equivalency cost for each item.

Fixed costs of labor were based on discussions with oil mill managers.
All salaries shown consist of a base salary plus 25 percent of base salary
for workmen's compensation, social security, insurance, and other benefits.
Property taxes and insurance were estimated as a function of the value of the
mill as determined by cost of new plant. The rates applied were: taxes——
$1.40 per $100 valuation at 50 percent of assessed value, where assessed
value equals cost of construction a new plant; insurance--$6 per $1000 of
value. The non-depreciable fixed cost data--name, number, and annual cost
for each item--were entered on 9 data cards, each in the format of card 6,
Appendix V. The input data and computed annual cost for each cost item are

shown as the last 9 items of the fixed cost output, Appendix VII,

Variable Costs

For the cottonseed o0il mill situation examined, plant operations were
divided into eleven production stages; these include (a) cottonseed buying
and transportation to the mill and (b) miscellaneous costs as production
stages. Labor units per production stage were based on the number of pro-
duction workers required for 3 shifts. Cost per unit at each level of pro-
duction assumes an 8 hour day, 7 days a week work schedule, and includes

wages, fringe benefits and overtime pay. Electricity consumption was based
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on the connected horsepower of the production stage and converted to kilo-
watt houfs assuming a 24 hour-per-day schedule. A cost of $.04 per kilo-
watt hour was assumed to develop daily electricity costs. For the unloading
storage production stage daily cost were converted to a per ton electricity
cost due to its seasonal nature.

Repair costs per ton of seed for each production stage were derived
from industry data. Other variable costs included were specialized costs
of bagging and ties for baling linters (based on the amount of linters pro-
duced at each percent utilization divided by 660 lbs. of linters per bale
and a cost of $1.85 per pattern), the cost of hexane (hexane loss was assumed
to be 1 gallon per ton of raw cottonseed processed at a price of $.68 per
gallon), lab analysis (based on industry data), and office variable expenses
(based on industry data).

The variable cost data--item name, number, and unit cost--for the eleven
production stages at 30 percent capacity utilization were entered on 65 data
cards in the format of cards 9 and 10, Appendix V. These are preceeded by
a title card 8 and included the production stage heading cards. Each variable
cost data set must conclude with an end card 11.

The number of units and cost per unit are used to calculate variable

cost for each item. The program computes and prints total variable cost for

each production stage and for the plant at 30 percent capacity utilization.
Also, since the program was instructed té calculate variable input require;
ments (N(8)), these were computed and printed. Program output of variable
costs for 30 percent capacity utilization are shown on pages 48-50, Appendix

VII.




Revenue

The mill used produces four products for sale: o0il, meal, hulls,
and linters. To determine the output of the mill, data on the average
production of each of the products from one ton of cottonseed were used.
Thus, the following figures were calculated and entered in the model:
347 1bs./ton x 198,000 tons = 68,706,000 lbs. of oil; 923 1bs./ton x
198,000 tons * 2000 1lbs. = 91,377 tons of meal; 449 lbs./ton x 198,000
tons + 2000 1bs. = 44,451 tons of hulls; 190 1bs./ton x 198,000 tons =
37,620,000 1bs. of linters. The conversion of meal and hulls to tons was
needed to obtain the quantity measurements on which prices for those prod-
ucts are based. The associated prices are then placed in the data set on
the appropriate per unit basis. Each product in the revenue section is
inserted on a separate data card in the format of card 13, Aﬁpendi# V.
Results of the revenue calculations are shown on page 50, Appendix VII.

The main program calculations are performed using the information
described above. The main program then calculated total and average costs
and revenues for the 600 TPD mill operating at 30 percent capacity utiliza-
tion. The results are shown in Appendix VII under "Results of the Model at
30% capacity". The only calculation missing is marginal cost, which can

only be calculated with two or more levels of capacity utilization.

Capacity Utilization at 40 Percent Through 100 Percent

A new variable cost data set was compiled for each of the remaining
ievels of capacity utilization. Total fixed costs remain the same and all
other calculations on total revenue and average and marginal cost and
returns are internally generated by the model. The variable costs for

each additional capacity utilization level were inserted and results of

the model at each level of utilization are shown in Appendix VII.
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SAS Subroutines

The output of the SAS program is shown in the last part of Appendix

VII. The first output is a table showing the variables to be plotted.

These variables are: A--capacity utilization (as a percent), B--average

fixed cost, C--average variable cost, D--average total cost, E--marginal
cost, and F--average revenue.

Each variable in the table is plotted on the following graph where
the horizontal axis shows capacity utilization percentage and the vertical
axis measures dollars per ton of raw cottonseed processed. The second
graph merely plots dots (¢) to designate points so that appropriate curves
can be drawn; the first graph with letters designating plotted points must

be used as a guide.
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Appendix I

Computer Program




C N IS CLNT2AL VEITCR
TOMMCN /AL/N
SER A 1301,201)

w£%20RCCESSING PLANT COST EZSTIMATION SYSTEM*%2xt/
STATISTICS, ANT CCCPERPATIVES SERVICE'/
AND TEXAS TECH UNIVESSITY!')
(5") (1)
FCPNAT(I )
Ne=P (1)
00 22 J=1,N°
CALL TITLE
READ (S,1) (N(T),I=1,30)
FORMAT (I110,2012,16412,13,11,571,14,1711)
ARITE (6,210 (M(1),1=1,120,P(1)
FORMAT(///5%X,'CAPACITY 2F PLANT',20X,18,'TCNS'/5X, 'CAPACITY UTILIZ
ATION® 22X, 12, ' 2'/5Xy " INTEREST RATE!,304,12,'%'/5X,'COST CF RAw MA
TERIAL',21X, 14/5X, 'NUMBER (OF VARTABLE CATA SETS'y15X,12,/5X%,
xCADDITION T2 CAPACTTY UTILIZATISM!',11X,124'8'/5X,
0 CENSPATE CIST CURYES' 424X, 105K, '1=YES'/5X, 'SORT VARIARLE RECUIRE
ASMTS AND TOTAL' 43X, [145X, *9=NC*/5X,"PRINT CUT INPUT',29X,T1/5X,
'PRINT CUT TOTAL FIXED COST &Y TTEM',10X,11/5X,
'ORIMT YT TOTAL VARIABLE CCST BY ITEM',7X,I1/5X,
PORTINT CUT TRTAL RIVENULE 8Y TTEM',13X,11/5X,
PNUMBER CF PROBLEAS' ,25X,121
TEC=2.2
TIL=0.0
CALL FIX(TFC)
=N(S)
20 17 I=1,NI
TYC=3.9
TE (S(L11).E2%7.1) CALL TITLE
TF (1.GT.1) M(21=M(2)+NL6)
CALL VAR(TVC)
TC=TVC+TFC
I (T.EQ.1) CALL NR(TR
N1=N(4)
f2=N(1)
N3=N(2)
ne=N(6)
R1=FLCAT(N])
22=FLLAT(N2)
S3=FLIATI(N3)
Fa=FLOAT (NS)
TRI=TP*(R2/1)0)
PRACF=TP1-TC
AYC=TVC/ (R2*(R3/1C0))
AFC=TFC/ (R2*%(R2/109))
ATC=avC+AFC
tR=TRL/(F2%(33/100))
AOFCF=PRMR/(R2%(22/190))
NRITE (6,1%) N(?)
FAPMAT(*10//10X, 'RESILTS OF THE MCDEL AT',1X,12,'% CAPACITY')
WRITS (5,12) TFC,TYC,TC,TRL,PRIF
12 FARMAT(///5X,*TOTAL FIXED COST',9X,F20.2
#/5X, 'TOTAL VARTARLE COST'.oA'FZO.g
/65X, 'TOTAL 20ST',15%,F20.2
%/5X, 'TOTAL REVENUE',12X,F20.2
®/8Xx, 'TCTAL MNET REVENMUE',8X,F20.2)
wQITE (6,12) AFC,AVC,ATC,AG,APROF
13 FORMAT(/6X,'AVERASZ FIXEND CCST',T7X,F20.2
#/SX, 'AVEFAST VARTA3LE CAST',4X,F20.2
£/5Xy 'AYFEAGS TOTAL COST'y7X,F20.2
#/3X, "AVEFAST QEVENUE',10X,F2C.2
#/5X, "AVEFAGE NET 2ZVENUE',4X,F2D,2)
CATy L) =RE

—~ 4= O OO0
— -

OO AT NS N -~

D) T D -~

(6415) C(1,5)
MAL COST',12X,F290.2)

)

N

((TCI,K)eK=106) s I=1 W NT)
VU2 X FT a2 32X g FT 242X FT7.024,2X,FT74292X4FT742)

VA4X 4 £~

nwv:O N3




SUBROUTINE TITLF

COMMON /A2/T1(20)

READ (5,2) (T(I1),1=1,200
FORMAT (20A4)

WRITE (641) (TUI)oI=1415)
FORMAT('1',20Xe15A4//)
RETURN

SND

FIX

SUBROUTINE FIXITFC)

INTEGER F/'F '/ FE/'EY/ C/'CY/
COMMON /AL1/N(30)/A2/T(>0)
INTEGER NAME(S5).NUM,YRS

REAL FOB.INST.REP.SAL
TFC=0.0

ccpP=0.0

REP1=0.0

READ (5415) (T(I),.1=1,20)

15 FORMAT (20A4)

TF (N(10).EQ.1) WRITE (A,13) (T(I)sI=1,11)

13 FORMAT('1',36X.1144)

IF (N(10).EQ.1) WRITE (6,14)

14 FORMATU///T3Xe"ANNUAL® /32X, *FOB?Y , 25X, *SALVAGE® «6X 4 'EQUIV.'/S5Xe
S0 [TEM MAME® ¢ L7Xe ' COST® ¢ 3Xs "NUM' 43X, 'YRS" 42X, ' INST 43X, 'REP* 42X,
=0VALUE' +8Xs *COSTS ")

N3=N(3)

R=FLOAT (N3}

R=R/100

AEC=0.0

READ (5,1) I[Ce(NAME(I) T=145).FOBNUM, YRS, INST,REP,SAL
FORMAT(AL,544.F9.0s215+2F5.0,F10.0)

I{F (ID.EQ.FE) GO TO 2

[F (ID.EQ.C) GO TN 3

FOBL=(FOB*NUMI®(1 +INST)

CCP=FOBLl+CCP \
AEC=( (FOBL®(R®*{1+R)&xYRS))/(((L+RI®XYRSI=1)}=((SAL*RI/ (L 1+R)%x%xYR
*)-1))

REP1=FOBANUM%REP

AEC=REP1+AEC

[F (N(1O).EQ.1) WRITE (A.11) (NAME(T),I21,5) .FOR.NUM,YRS,. INST.REP,
*SAL.AEC

11 FORMAT (5Xe544.F10.2,216e2F6.2,F10.2,F12.2)

TFC=AEC+TFC

Ga TO 10

AEC=(FOBANUM)=(1+R)

IF (NI{10).EQ.1) WRITE (6,21) (NAME(1),I1=1,5),FOR.NUM,AEC

FORMAT  (5X45A4¢2XeFB.0e2Xs14.30X,F10.2)

TFC=AEC+TFC

GC 10 10

SIF (N(10).EQ.1) WRITE (A,12) TFC

FORMAT(//51X,'TOTAL FIXFD COST*,2X,F12.2)

[F (N(10).EQ.1) WRITE(6.41) CCP

FORMAT(//5X,COST OF CONSTRUCTION NEW PLANT',10X,F2C.2)

RETURN

END

VAR

SUBROUTINE VAR(TVC)
INTEGER L/'L'"/4V/*V'/E/E/
COMMON /AL/N(30)
INTEGER NAME(S)
REAL NUM,PR
v€=0.0

C0=0.0

CR=0.0

TvC=0.0

TvC1=0.0
vVC1=0.0

vC2=0.0

vC3=0.0

VC4=0.0

VC5=0.0
VC10=0.0
VCE=0.0

VCA=20.0

vCB=0.0

VCC=0.0

VCD=0.0

K? 18




13 READ (S54s1) IDe{NAME(I) I=145)1T+NUM,PR
1 FNRMATI(A1,5A4+11,F14.0,F14.0)
[F (ID.EO.L) VC1=0.0
[F (ID.EQ.L) VC2=0.0
[F (ID.EC.L) VC3=0.0
[F ([D.EC.L) VC4=0.0
[F (ID.EN.L) VC5=0.0
[F (ID.EQ.L.AND.K.EQ.1) GO TO 19
[F (ID.EQ.L.AND.K.GT.1) GO TO 18
VC=HUMPR ;
[F (ID.EQ.V.ANDLN(LI1).FOL1l) WRITE (6412) (NAME(J)+J=1,5)NUM,PR,VC
FORMAT (5Xe5A4416XeF10.243XeF10.243X,F15.2)
IF (IT.EQ.1) VvCl=Vv(C
IF ([T.NE.1) VC1=0.0
[F (IT.EN.2) vC2=VC
[F (IT.NE.2) v(€2=0.0
IF (IT.EQ.3) vC3=vC
1F (IT.NE.3) Vv(C3=0.0
IF (IT.EQ.4) VCa=VC
[F (IT.NE.%) VC4=0.0
[F (IT.EQ.5) VCS5=VC
[F (IT.NE.S5) V(C530.0
[F ([D.EQ.E) GO TO 11
TVC=VC+TVC
TVC1l=VvC+TVC1l
VCE=VCE+VC1
VCA=VC2+VCA
vCB=VvC3+VCA
VCC=VvC4+VCC
VCD=VCS+vCD
60 TO 13
IF (N(L1).EQ.1) WRITE (AKs32) TVCI
FORMAT( /38X, 'TOTAL PROCUCTION STAGE COST',2X.F15.2)
Tve1=0.0
[FINELL)LEQ. L) WRITE (6e2) (NAME(J)eJ=145)
FORMAT(///76X,*PRONDUCTICN STAGF:*',1Xe5A4,/42X,"'N0. OF UNITS'. 46X,
'COST/UNIT W 5Xe ' VARTIARILE COST ")
K=K+1
GO 1O 13
[F (HI11).EQ.1) WRITE (6,32) TVC1
TVC=CR+TVC
M3=N(3)
R=FLOAT(N3)
R=R/100
CO=TVC*R
[F (N(11).EQ.1) WRITE (he4l1) (O
FORMAT(//36X," INTFREST NN OPERATING CAPITAL',2X.F15.2)
TVC=TVC+CO
{F (N(11).EQ.1) WRITE (6.14) TVC
14 FORMATI(/36X,'TOTAL VARIABLE CNST',.12X,F15.2)
TF (N(B8).EQ.1) WRITE (6.31)
31 FORMAT(//10X%X,'TOTAL VAPTABLE REQUIRFMENTS')
[F (N(B).EQ.1) WRITE (6+33) VCE,VCA.VCB,VCC,VCD
33 FORMAT (//SX,'FILECTRICITY REQUIREMENTS's6X F20.2/
#SX, 'I_LABOR RECUIREMENTS'.12X.F20.2/
®«SX4'REPAIR REQUIREMENTS'W11X.,F20.2/
*5%, *NATURAL GAS RFQUIREMENTS'.6X.F20.2/
*5Xe "WATER REQUIREMENTS "« 12X,F20.2)
RETURN
END

NR

SUBROUTINE NR(TR)
INTEGER R/'R'/.E/'E'/,MAME(8)
REAL NUM,PR
COMMON /A1/N(30)/7A2/T(20)
TR=0.0
READ (5,3) (TtI).I=1,20)
3 FORMAT (20A4)
[F IN(12).FQ.1) WRITE (6h44) (T(I).I=1,15)
4 FORMAT('1'4///24Xe15A4/7//5X«'PRODUCT 416X, *NUMRER OF UNITS',.8X,
'PRICE/UNIT' 11X, *REVENUE")
26 READ (541) ICINAME(J) 4d=145)NUM,PR
1 FORMAT(A1,5A4.F15.04F14.0)
[F (ID.EN.E) GN TN 2
REV=NUM=PR
TR=REV+TR
[F (N(12).EQ 1) WRITE(6.13) (NAME(J)+J=1,5)sNUMPR,REV
FORMAT(SXs5A4+3(3X,F15.2))
GO 1O 26
[F (N(12).EQ.1) WRITE (A,14) TR
FORMAT(/ /44X, *TOTAL REVFNUE'+2XeF20.2)
RETURN
END
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Definitions of Terms




Main Program

AFC Average fixed cost

APROF Average net revenue

AR Average revenue
Average total cost
Average variable cost
Matrix of costs, returns, and capacity utilization of all
variable data sets used for plotting cost and revenue curves
stored on temporary disc space for use in SAS.
I goes from 1 through the number of variable data sets used
Capacity utilization (in percent) is stored as C(I,1)
Average fixed cost is stored as C(I,2)
Average variable cost is stored as C(I,3)
Average total cost is stored as C(I,4)
Marginal cost is stored as C(I,5)
Average revenue is stored as C(I,6)
Control vector
Capacity of plant
Capacity utilization of the first variable data set (in percent)
Interest rate

Cost of raw materials

Number of variable cost data sets

Addition to capacity utilization (in percent)

Generate cost curves

Sort variable requirements and total
Print input

Print fixed costs by item

Print variable costs by item

Print revenue by item

Net revenue




TR
TR1
TVC

T(I)

Number of models to be run

Total cost

Total cost of previous variable data sets

Total fixed cost

Total revenue at 1007% capacity

Total revenue at various levels of capacity
Total variable cost

Title vector

Subroutine FIX (TFC)

AEC

Annual equivalency cost
Cost of construction of new plant
FOB cost of one unit

Installed cost of all machinery of one type or a complete
building, etc.

Identification of type of fixed cost item (whether a depreciable
or non-depreciable item)

Installation cost (as a percentage of FOB cost)
Name of fixed cost item

Number of units of a fixed cost item needed
Interest rate

Fixed repairs (as a percentage of FOB cost)
Fixed repairs (dollar amount)

Salvage value at the end of useful life

Total fixed cost

Years of useful life

Subroutine VAR (TVC)

co

Interest on operating'capital

31




Identification of production stage or variable cost item
Identification of type of variable resource

Name of variable cost item

Number of units of a variable cost item needed

Cost per unit of variable cost item

Total variable cost at specific level of capacity utilization
Total variable cost of a production stage

Variable cost of one variable resource

Total variable cost of labor for one level of capacity
utilization

Total variable cost of repairs for one level of capacity
utilization

Total variable cost of fuel for one level of capacity utili-
zation

Total variable cost of water for one level of capacity
utilization

Total variable cost of electricity for one level of capacity
utilization

VC1l Variable cost of electricity in a production stage
vCc2 Variable cost of labor in a production stage

vC3 Variable cost of repairs in a production stage

VC4 Variable cost of fuel in a production stage

VC5 Variable cost of water in a production stage

Subroutine NR (TR)

ID- Identification of revenue items

NAME (J) Name of revenue item

NUM Number of units of revenue item produced at 100% capacity
utilization »

Price received per unit for each revenue item




Revenue generated by sale of each item

Total revenue of processing plant from sale of all items
produced at 1007% of capacity utilizaton
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Program Flow Diagrams




Main Program

The main program reads a control vector which deter-
mines the amount of program output which is to be
printed in the subroutines. The control vector also
shows the level of capacity utilization of the data
sets, the number of data sets to be run, and 100%
capacity utilization in terms of input or output. The
program then calls subroutines to determine TFC
[subroutine FIX(TFC), which is called only once be-
cause fixed costs do not vary with changes in capacity
utilization], TVC [subroutine VAR(TVC), which is
called once for every level of capacity utilization
specified], and TR (subroutine NR(TR), which is called
only once to determine total revenue at 100% capacity
utilization]. For each level of capacity utilization,
TFC remains the same, TVC is generated by subroutine
VAR(TVC), and TR is calculated in the main program,
with the exception of TR at 100% capacity utilizationm,
which is calculated in subroutine NR(TR). The program
then calculates total cost, total net revenue, average
fixed cost, average variable cost, average total cost,
average revenue, average net revenue, and if more than
one level of capacity utilization is used, marginal
cost. The program then prints each of these values
for each level of capacity utilization specified.

( Start )

Read the
number of
model sit-
uations tg
be run

title of
the model
situation

Write the
title of
the model

situation /

ead control vec-
tor (N(I) which
ontains capacity
of plant, capa-
city utilization,
mo. of variable
data sets, con-
trol values for
rinting output)

Write ]
control /
vector /

(D)
—

Call

Subroutine
FIX(TFC) /

@

Call
Subroutine
VAR(TVC)

Call

subroutine
NR(TR)

.‘_______________

Calculate TC, INR,
AFC, AVC, ATC, AR,
ANR, and MC
for this_ specific
level o
capacity utilization

Write TFC, TVC,
TC, TR, TNR, AFC
AVC, ATC, AR,

ANR, and MC

for this level
of capacity

apacity utili-
zation bee

all model ™\
situations




Subroutine FIX(TFC)

This subroutine calculates annual equivalency cost--
depreciation, interest, and fixed repair costs--of all
depreciable and non-depreciable costs by item. The
subroutine also calculates total fixed costs of the
processing plant situation specified. If the control
card character is specified as 1, fixed cost items
will be printed by item and total fixed cost for the
processing plant will be printed. If the control card
character equals 0, the subroutine does not print any
values. Total fixed cost is saved by the main program
after being generated in this subroutine for final
calculations based on capacity utilization of the
plant.

Calculate AEC
for a non-dep-
reciable ifixed
cost item;

sum TFC

Call

subroutine
FIX(TFC)

card show fixed
cost printed by

Write NAME,
FOB, NUM,
AEC

Has
end of
fixed cost data
Write set been
fixed cost reached?

title

Subroutine VAR(TVC)

This subroutine calculates variable costs of spec-
ified items by production center (or stages). The
variable cost items which may appear in more than one

this item oroduction center (such as electricity, labor, water,
a deprecia- fuel, repairs) are totalled individually for
ble all production stages along with TVC for all items in
the variable costs section. The variable costs are
totalled by production stage, by specific requirements
at the particular level of capacity utilizacion, and
Calculate REPL total variable costs for all processing stages are
and AEC for a combined. If a specific control card character equals
depreciable one, the program prints production stage names, each
fixed cost variable cost item within a production stage, total
item; sum TFC ] variable cost of the production stage, and total vari-
able cost of all production stages combined at the
level of capacity utilization designated. This sub-
routine is called by the main program for each change
Does in capacity utilization. The total variable cost is
cargogﬁgzlfixe \ then u§§§ by the m%in program f?r cost calculations at
cost printed by a specific level of capacity utll}za:lon. If a speci-
item? fic control card character equals 1, the total labor,
electricity, repairs, fuel, and water requirements at
the specific level of capacity utilization are printed.
If voth control card characters equal to 0, the sub-
routine provides no printed output and the total var-
write NAME, iable cost of the model situation is used for calcula-
FOB, NUM, tion in the main program.

YRS, INST,
REP, SAL, AEC,

’




Call
subroutine

VAR(TVC)

Read
variable

Write
variable
cost title

Does

control
card show variable
costs printed by
item?

Write NAME,

NUM, PR

variable
cost by item

Read pro-
duction

card show vari-
ble cost printe

Yes

Write
production
stage name

g

Has
the end o
variable cost
data for the produc-
tion stage bee
reached?

Write
production

variable
COSt

item NAN

Calculate var-

iable cost by

cost item; sum

TVC; sum pro-

duction stage
TVC

variable
requirements
1-5

Does
control

card show varia-
ble costs printed

py item?

capacity
utilizatio

control
card show vari>
hle requirements
totalled?

Write
total vari-
able require

ments 1-5

»

{ Return ’




Subroutine NR(IR)

This program calculates revenue generated by each
product produced by the processing plant and total
revenue generated from all products combined at 100%
capacity utilization. If a specific control character
aquals 1 on the contral card, the program prints reve-
nue generated by item and total revenue of all prod-
ucts combined at 100% capacity utilization. TR is
saved by the main program for generating IR and MR at
alternative levels of capacity utilization.

Call

subroutine
NR(TR)

Read
total
revenue

title

Does
control
card show revenu
printed by
item?

Calculate
revenue,
sum TR

Does
control
card show revenu
printed by
item?

Has
the end of

revenue data
been
eached?

Does
control
card show revenue
printed by
item?

total

revenue




Appendix IV

Data Plotting Procedure




Plotting Output of the Program Using SAS

The plotting portion of the program which plots the data in the C(I,J)
matrix generated by the program is accomplished only if SAS software is
available on the particular computer system used. SAS was developed for
statistical research needs and contains a method by which the computer will
plot data.

The first card (1) in the program introduces the data to the system.
The system knows that any information read before the next semicolon is
reached is data. The second card (2) shows the data is stored on a temp-
orary disk file. The computer then reads the information stored as data.
The input card (3) shows the specific character (A) associated with the
first column of data, (B) with the second column, etc. The label card (4)
gives each variable a specific name. The proc print card (5) prints a
matrix of the data which are to be plotted and is an efficient method of
checking the data after it has been read on and off the temporary disk
storage space. The proc plot procedure (5) signifies that a specific
method of plotting the data will follow.

The first plot card (6) plots average fixed cost, average variable
cost, average total cost, marginal cost, and average revenue as capacity
utilization levels change. The overlay statement is used to place all
data points on one graph. The character in single quotes shows what
character will be printed on the graph to indicate the plotted points
(average fixed cost points are represented by B on the graph, average vari-
able cost by a C, etc.). The second plot card (7) plots the same data points
using periods as data point indicators. Individual curves can then be
drawn on the graph by connecting the periods which locate the specific
cost or revenue curve. The location of the points can be made clear by
reference back to the initial graph using B, C, D, etc., as data point
indicators.

The title card (8) is optional and is used for giving a title to the
graphs produced by the plotting procedures. The program must contain an
ENDJB card (9) which will return the program to a job control language card.

The SAS portion of the program is entered as follows:

Card Number Column Number Input

1 DATA;

2 INFILE TEMP;
INPUT
A

B

C




Card Number

3

Column Number

13

15

D

E

F;

LABEL
A=CAPACITY
B=AFC
C=AVC
D=ATC
E=MC

F=AR;

PROC PRINT;
PROC PLOT;
PLOT
B*A="B'
C*A="C'
D*A='D"
E*A="E'
F*A="F'
/OVERLAY ;
PLOT
B*A=",
C*A="'.
D*A=".
E*A=".

F*A=',

/OVERLAY ;

41




Card Number Column Number Input

8 (optional) 1-31 TITLE COSTS AND REVENUE CURVES;

9 1-6 ENDJB;




Appendix V

Input Data Format and Deck Card Layout




Input Data Format

(A1l input is right hand justified except when LJ is used)

Card Number Column Variable Explanation

1 1-5 I* P(1) Enter number of models to be run

2 T(I) Enter title of the model job to be
run

Enter capacity of plant at 100 per-
cent capacity utilization (example
mill in tons per year)

Enter capacity utilization of first
variable cost data set (in percent)

Enter interest rate (in percent)

Enter cost of raw material

Enter number of variable cost data sets
Enter addition to capacity utilization
between variable cost data sets (in

percent)

N(7) 1=YES Generate cost curves
2=NO

N(8) 1=YES Sort variable requirements and total
2=NO

N(9) 1=YES Print input
2=NO

N(10) 1=YES Print fixed cost by item
2=NO

N(11) 1=YES Print variable cost by item
2=NO

N(12) 1=YES Print revenue by item
2=NO

* 1 represents an integer, therefore no decimal points are allowed in
these numbers.




Card Number

Fixed Cost

Columns Variable

4

5

One card number 5 is needed for each fixed cost item.
range from one to whatever number is needed.

1-80 FIXED COST
1 F

LJ 2-21

22~-30

31-35 1

36-40 I

41-45

46-50

51-60

card layout, p. 49.

6

6

One card number 6 for each non-depreciable fixed cost item is used.

Explanation

Title. Must enter FIXED COST

Identification. Must enter F

Enter name of depreciable fixed cost
item

Enter cost of the item

Enter number of units of this item
needed

Enter years of useful life of the
capital item

Enter installation as a fraction of
FOB cost

Enter fixed repair per year as a fraction
of FOB cost

Enter salvage value at the end of
useful life (dollars)

The number of items can
For explanatory purposes see deck

Non-depreciable Fixed Costs

(Insurance, taxes, and fixed salaries)

1 C

LJ 2-21 NAME

22-30

31-35 NUM

of these cards is also unlimited.

7

1-3 END

Identification. Must enter C

Enter name of non-depreciable fixed
cost item

Enter cost per year
Enter number needed

The number

Must enter END




Variable Cost

Card Number Columns Variable Explanation

8 1-80 VARIABLE COST Identification. Must enter VARIABLE
COST

Identification. Must enter L
Enter name of the production stage
1 \ Identification. Must enter V
LJ 2-21 NAME Enter name of the variable

22 1,2,3,4, This is used to sort the variable

(optional) or 5 costs and total. If column 26 of
the control card (card 3) has a 1
in it, then this column must have
one of the following numbers:

for electricity

for labor

for repair
. for natural gas or other fuel
. for water

Enter number of units of the variable
input needed at the specific level of
capacity

10 37-50 - Enter cost per unit of the variable
resource

The number of variable cost cards (card 10) for each production stage is
unlimited plus the number of production stages are unlimited. A production
stage card (card 9) is not necessary. However, it may be used to break cost
components in to production stages for analysis. A variable cost data set

is necessary for each level of capacity to be analyzed. (Example: If the
first data set is at 80% capacity (N(2)) and the change in capacity utilization
level is 10 percent (N(6)) then the number of data sets needed would be 3(N(5)).
The data sets for 90 percent and 100 percent capacity utilization would be
placed respectively behind the Total Revenue section.

11 1-3 END Must enter END




Total Revenue

Card Number Column Variable Explanation

12 1-80 TOTAL Title. Must enter TOTAL REVENUE
REVENUE (at 100% capacity utilization)

13 1 R Identification. Must enter R
13 LJ 2-21 Enter name of product produced

13 22-36 Enter number of units of the product
produced at 1007% capacity utilization

13 37-50 Enter price received for each unit of
product produced

Must have a card number 13 for each product produced by the processing plant.
The number of products can range from one to any number.

14 1-3 END Must enter END

Additional data sets for each specified level of capacity utilization must

be developed by the previously discussed method and entered here. These must
be placed in increasing order in terms of capacity utilization (i.e., lowest
first, highest last).




Appendix VI

Deck Arrangement




Deck Card Layout

Repeat previous procedure from card 2 for each model situation to be run

Repeat cards 8-11 for each additional level of capacity utilization

END of Revenue Data Set

Repeat card 13 for each revenue item

Revenue item Data Card (revenue at 100% capacity utilization)

Revenue Title Card

END of Variable Cost Data Set

Repeat cards 9 and 10 for each production stage in the model situation

Repeat card 10 for each variable cost item within a production stage

/
/
/.,
/
§
s
/

/s

Variable Cost Data Card

Production Stage Name (optional)

Variable Cost Title Card

END of Fixed Cost Data Set

e\

Repeat card 6 for each non-depreciable fixed cost item

o

Non-depreciable Fixed Cost Data Card

Repeat card 5 for each depreciable fixed cost item

Depreciable Fixed Cost Data Card

Fixed Cost Title Card

Control Card

Title of the Model Situation

Number of Model Situations to be run

OO NN




Card Set Up With SAS

The processing plant cost estimation system is programmed in Fortran IV
language and the plotting program is developed using SAS (Statistical Analysis
System). SAS is a software package which must be available to the computer
before the program can be used to plot the results.

The card deck arrangement for running on a computer which has the SAS
software package available is:

Job Card
Control Cards
1. // EXEC FORTGCLG
2. //SYSIN DD *
Main Program
Subroutine Decks
1. Subroutine TITLE
Subroutine FIX(TFC)
Subroutine VAR(TVC)
- Subroutine NR(TR)

Control Cards

1. //GO.FT04F001 DD DSN=&TEMP,DISP=(NEW,PASS),

2. // SPACE=(CYL,(1,1)),UNIT=SYSDA
3. //GO.SYSIN DD *
Data Cards (Sets of cards 1-14, Appendix V) .
Control Cards
/%
// EXEC SAS
//TEMP DD DSN=&TEMP, DISP=(OLD, DELETE)
//SYSIN DD *

SAS Program




Control Cards

1. /*

2. //

The control cards which compile and execute the program are basic
Fortran IV job control language cards. Added to the system of control
cards when the SAS software package is available are cards to (a) read
data generated onto scratch disk space from the Fortran program, (b) use
these data for the SAS program, and (c) delete the data from the scratch
disk space after use.
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Example Computer Printout
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SXTRACTICN

NO. OF JNITS

3.00

3.00

132,00

79200.00

79200.00

79200.0C

72290.30

79200.90

TOTAL PRODUCTION

GIL=-“EAL-HULL STQR
ANO. OF UNITS
3.0¢C
132.00
79200.00
79200.00

TOTAL PRODUCTICN

MISCELLAMNEDYS

NO. JF UNITS

9.30

3.0C

78230.0C

792920.00

792092,.00

75220.CC

TOTAL PRAOQUCTICN

CCST/UNTT
GS12.0¢C
€53,3¢C
.39
J.13

STAGE COST

COST/UNIT
A337.94
105C2.20
184.0C
0.19
l.26
0.568
2.35
2.20
STAGE C3ST

SRS

CSST/UNTT
¢513.90
54.0C
J.28
J.17

STAGE COST

nr-n—uu)\-)ch

e o

STAGE COST

VAPTABLE COST

£7078.0C
1132¢¢.CC
23760.0C
1025¢.0C

204289.88

VARTABLE COST

25011.0C
215CG.CC
24552.0C

792C.CC
G9791.54
52855.69
2772C.CC
15840.CC

28616G0.£6

VARTABLE COST

85€17.CC

7128.CC
22176.CC
124€4.0C

128284.68

VARTABLE CCST

R5€17.00
88617.CC

7920.00
792CC.CC
G8000.CC
66665.54

427046.38

11z8122.00

INTERE ST IN C2ZRATING CAPITAL

TITAL VAR[ASBLZ COST 12406355.0C

TOTAL VARIABLE REQUIREMENTS

ELECTRICITY RTIUIREMENTS
LABIR 2EQUIREMENTS
FEDAT® IZQUIRTACNTS
MATURAL 535 QSJUIRZ“ENTS
WATEI JEQUIREMENTS

437183.9%
1004854.59
2312€3.50
13£327.88
11087.39




CAPACITY

TCTAL FIXED C3ST
TCTAL VARIAALE COST
TCTAL COST

TCTAL REVENUE

TOTAL NET REVENUE

2546C71.59
124093255.00
14655425.09
15623048.00
AT7522.089

AVER AGE
AVER AGF
AVER AGE
AVER ACE

AVERA\GE

FIXED £CST
VARTAARLE COST
TCTAL CA3ST
REYENUE

MET REVENUS

32.15
156 .63
133.23
127,329

MARSINAL COST

PECOUCTISN STAGE:

CCTTCONS EZD

TRANSPORTATION IN

PRCDUCTISN

LABGR

SEASCMAL LABOR
SLECTRICITY
REPAL? PARTS
IEPATR LAGC?

PRCNUCTISN STAGS:

LASODFR
ELECTRICITY
REPAIR PARTS
REPAIR LABOR

STAGE:

C3TTONS=ED 3UY

3.5%

156.05

M. OF UMITS
$5000.CC
993)00.C¢C

TOTAL P20DUCTION

UNLOADING-STORASE

CLEANING

PRCOUCTION STAGE: NELINTERING

LABOR

FEAD LINTERMAN
ELECTRICITY
REPAIR 9ARTS
REPATIR LASNR

NO. JF UMNITS
Q.90
3.C0

[99000.00
2%0930.30
§6000.090

TOTAL PRIDUCTIAY

NO. OF UNITS
3.GC
155.00
95030.00
350920.930

TOTAL PRIDUCTICN

NO. OF UNITS
15.00
2.00
165.00
999920.00
99300.00

TNTAL PRODUCfIDN

CCST/UNIT
16%.36
.30

STASE COST

CCST/UNIT
15716.00
4C090.00
J. 14

COST/UNIT
1c71%.00C
144,09
0.25
0.05

STAGE C3ST

COST/UNIT
12231.090
12500.00

1383%.0¢
2.5%
J.20

GST

,

VARTABLE CCST
1082960¢.0C
4557CC.CC

11224606.CC

VARIABLE CCST
Ges1l.0C
220G6C.CC
158”4C.CC
2475C.CC
23756.9S

162320.8¢€

VARTABLE CCST
32157.6C
237€0.CC
24750.CC

495C.CC

85616.54

VARTABLE CCST
1834€5.C0
40500.GC
2277CC.CC
£742C.CC
1980C.CC

528384 .98




.

PRCOUCTION STAGE:

pPeESS LABCR
STORAGE LABOR
ELECTRICITY
EAGGING-TIES
REPAIR PARTS
REPAIR LABGR

PRUDUCTIION S5TAGE:

LABQ®

ELECTRICIT
REPATR PAR
REPAT® LR

PRCOUCTIIN STAGE:
LABGR
ELECTRICITY

WAT =R

NATURAL GAR
REPATR P4RTS
SEPATIR LARQR

PRCDUCTION STAGE:
LABCR

HEAZ 2XTRACTINN
ELECTRICITY
WATER=-SSwAGE
NATURAL 525
FEXANE

AEPATIR 942 7S
REPATIR L1A3g®

PRCNUCTIIN STAGZ:
LA33R
ELECTIRICITY
FEPAIR PARTS
REPAIR LA3OR

MG =i = R
BALING-3ALE STO NO. OF UNITS

5.00

3.00

165.00

28500.0C

36000 .10

$5300.20

TOTAL PRODUCTINN

SULLING=SERPART [M5
, 0o OF NITS
5.0¢C
155.290
393970499
95Q0003.20

TOTAL PROOLCTICN

MZAL COMNITIONING
NGo OF UNITS

32.CQ
165.09
95G00.00
S99000.CC
99000.C0O
39790.C0

L PRODUCTICH

NO. JF UNITS
6.920
165,00
3¢9300.00
899300.G0

TOTAL P0DUCTICN

SXTRACTICM
NO. 3F UNITS

3.00

2.00
165.C0
©9000.00
991000.00
99000.00
@9300.00
26500.90

TOTAL PRODUCTICN

NPIL=-¥SAL-HULL STOR
NO. OF UNITS
9.C0
1€5.00
99000.00
99000.00

TOTAL PRODUCTICN

61

COST/UNIT
16719.00
12231.03

26.00
1.85
J3.0¢
J.03

STAGE COST

CCST/UNTT
12231.9¢C
216,00
Qe 7
J.15

STAGE CNST

CCST/UNIT
12231.0¢C
342.09
C.04%
1.08
J.22
2.21

STASE COST

COST/UNIT
122321.0¢C

CCST/UNIT
18716.920
12500.0¢C

136.08

J.10
1.2%
J.638
0.35
0e273

STAGE COST

CCST/UNIT
12231.00
54.9C
C.28
Nel7

VARTABLE CCST
64314.00
11C075.0C
5940.00
£2724.58
8S1C.CC
2970.0C

244937.81

VARTABLE
7338¢.C
2564C.CC
4652C.CC
1425C.CC

CCsT

170405.3¢

VARTABLE CCST
2€6662.0C
5€43C.CC

39€C.00
10691¢.54
21680.0C
2075C.3C

256472 .7°¢

VARTABLE CCST
7228€.CC
141570.CC
29666G.SS
1287C.CC

257525 .¢8¢

VARTABLE CCST
32157.CC
405G0.CC
acesc.ccC

GG6C0.CC
124726 .3¢
€7316.54
2465C.CC
1¢800.CC

2EG875¢6.62

VARTABLE CCST
110079.40C
891C.CC
27720.0C
16826.66

1€3538.8¢




PRCOUCTION STAGZ: MISCELLAMNEGUS

LARSR MAINTENMANCE
LABOR TLEANINMS
LA3 ANALYSIS
EFCKERAGE FES3
QFFICE

INSURANCE

T2TAL VARTABLZ RPEQUIREMENTS

ELECTRICITY RZJUIREVFANTS
LABDR REQUIREMENTS
REPATIR REQUIREMENTS
NATURAL $5AS RIJUIFZYENTS
WEATSR TZQUIRSMENTS

RESULTS GOF THE MANEL AT

TOTAL FIXED C3ST
TCTAL VARTARBLE COST
TGTAL C3ST

TCTAL REVENUE

TOTAL NET REVENUE

AVERAGE FIXED COST
AVERAGE VARIAZLE COST
AVERAGE TRTAL CCST
AVER AGE REVEMNUE

AVER AGE NET REVEMUE

MARSINAL COST

VAR TABLE

PRCOUCTION STAGEZ: COTTONSEZD 3UY

CCTTCNSEED
TRANSPIRTATION IN

TITAL VARTABLSZE

NO. OF UNITS
9.20
3.0C

36300.00

SGIC0.00

€93272.CC

86302.09

TOTAL PR3INDUCTICN

54647G.94
1272954.00
283079.50
231659.31
139£9,.¢6

50% CA\PACITY

2546071.0)
15536920.09
180822976.C0
195413212.00

14358236.C0

25.72
156 .54
132,65
197,329
14,73

157.95

CesT

NC. 3F UNITS
118300.C0
113300.C0

TOTAL PRODUCTION

PRCOUCTICN STAGZ: UNLIADIMG-STRRASE

LAB2R

SEASCNAL LABOR
CLECTRICITY
RFPALR PARTS
REPAIR LABQGR

M. 2F UNITS
Q.20
12.00
113303.170
11%300.0¢C
118300.00

TOTAL PRODUCTION

62

CGST

CCST/UNIT
12231.00
12231.99

TMTEREST SN CPFRATIAG CAPITAL

COST/UNIT
109.36
5.00

STAGE COST

D

NN= OO~
LUuroOo0C

STAGE COST

VARTABLE CCST

11¢c075.0C
110079.CC
saCG.CC
G¢iCC.CC
123750.CC
E7116.54

523GG27.3€

1412446.CC

1553€920.5C

VARTABLE COST
12665521.GC
5640C0.CC

13586521.CC

VARTABLE CCST

1107¢2.00
489CC.CC
167C7.5¢
297CC.CC
28511.6GS

2359R2.8¢8




PRCOUCTICON STASE:

LABGR

SLECTRICITY
REPAIR OARTS
REPAIR LA3CR

PRCOUCTIIN STAGE:
LABOR

FEAD LINTEFMAN
ELECTRICITY
REPAI® 2ARTS
REPATD LARDR

PRCDUCTION STAGE:
PRESS LA2OR
STORAGE LABOR
ELECTRICITY
BAGSING-TIFES
REPATP PARTS
REPAIR LA3CR

PRUDUCTE N STAGE:

LARQR

ELECTRICITY
REDATE OARTS
REPAIR LAA40OR

PRCOUCTICMN STAGE:

LABOR
ELECTRICITY
WATER
NATURAL 545
REPAIR PARTS
REPAIR LAACOR

PRCNHLCTION STAGZ:
LABCR
ELECTRICITY
REPAIR PARTS
REPAIR LA3OR

CLEAMIMG

DELTNTER ING

3ALING-RALE STCR

HULL ING=SEPART [V

NQ. OF UNITS
3.00
193.00
1158800.20
118300.09

TOTAL PRCOUCTION

JF GNITS
15.00
3.00
138,00
118300.C0
118300.00

NO .

TCTAL PRONDUCTICN

NO. OF UNITS
5.00
9.00
198.92¢C
34200.00
113800.00
113890.30

L PRODUCTICN

s
NC. 2F UNITS
6.00
133.C0
118809.00
113390.90

L °20DUCTION

MSAL COMDITICNING

NO. OF UNITS
3.00
198.30
113300.0C
118390.00
118300.C¢C
112200.90

TCTAL P2ODUCTICN

pc-onE

NG, OF JNITS
5.00
198.C0
118830.C0
118300.00

TOTAL PRODUCTICN

COST/UNIT
12200.03
144,00
3.25S
V.05
STAGE

cosT

COST/UNIT
14342.00
155G0.9¢C

1230.00
0.58
C.20

STAGE CasT

CGST/UNIT
123C€7.030
14C43.00

36.00
1.8¢
0.09
J.03

STACGE C3ST

CCST/UNIT
14942,.CC
21€.00
C.47
0.15

COST/UNIT
14043.0C
342.00
C.04%
1.03
0.32

Ce21

<L

STAGE

CCST

COST/UNIT
14042.20
€58.0C
0.30
Jd.13

STAGE COST

VARTABLE CCST
2£G6CC.CC
28512.0
2¢7CC.CC

£94G0.CC

1019051.64

VARIABLE CCST
210kr45.0C
465C0.CC
27224C.CC
€89C2.34
237€C.C

623048.38

VARIABLE CCST
72942.0C
12¢63€7.CC
7128.3C
€32€G.GE
10692.0C
35€64.0C

284882.81

VAFTABLE CCST
£4258.GC
42768.CC
£583¢.CC
1782¢c.cC

VARTABLE CCST
4212¢%.0C
€TT16.GC

7£2.0C
128202.54
3801¢.CC
24c48.CC

3GC5864.75

VARIABLE CGST
€4258.00
1€9384.CC
35626.56
15444.CC

205225.88




PRCDUCTIANN STAGE: EXTRACTICN
NO. 3F UNITS COST/UNIT VARIABLE CCST

LABOR 3.CC E : 26921.0C
FEAD EXTRACTICN 3.C0 Do 465C0.CC
ELECTRICITY 198.00 36828.CC
WATER-S EWAGE 118800.C0 11876.96
NATURAL 5AS 118200.00. 14G€87.8¢
HEXANE 113800.C0 €Q7R2.¢4
REPAIR PARTS 1183930.00 : 41575.56¢
REPA[2 LAZOR 112390.00 . 027 227€C.CC

TOTAL PONLCTION STAGE COST 427540.63

PRCDUCTINON STAGE: CIL-#EAL-HULL STCR

. NO. JF UNITS COST/UNIT VARTABLE CCST
LABGR S.00 14943.99 126387.CC
ELECTRICITY 198.C0 54.00 106%2.40C
REPAIP PARTS 118900.00C C.28 232¢€4.GC
REPAIR LABOR 1182C0.00 Q.17 2C165.59

TOTAL P23DUCTICN G ¢ 1SC52€.8¢€

PRCDUCTIAN STAGE: MISCELLANEQUS
MO. OF UNITS CQST/UNIT VARIABLE CCST

LABOR MATMTENMANCE G.0C 14042.00 126287.3¢C
LAR0? CLEANTING 1.0C 14843.,00 1262€7.GC
LAB ANALYSIS 3 11376.5¢
BROK ERAGE FEZS : ! 1122C0.CC
QFFICE ? : 1.2 1485CC.CC
INSURANCE { 1C4542 .54

TCTAL POOUCTICN

INTEREST SN CPERATING CAPITAL

TOTAL VARIABLZ COCST 13561312.CC

TOTAL VARTASLE REAQUICEMENTS

455775.94%
148£641.99
34€365,.5)
277651.31
1€€31.739

R SYULTS 2F THE MCDEL AT 60X CAPACITY

TCTAL FIXED COST 2546071.09
TCTAL VARITABLE COST 185¢1312.09
TCTAL C3ST 211273756.00
TCTAL REVENUE 23449563.09
TOTAL NET REVENUE 2312192.09
AVERAGE FIXED COST 21.43
AVERAGE VARTABLZ COST 156.43
AVERAGE T3TAL CAOST ‘ 177.52
AVERAGE REVENUE 167,393
AVER &GE NZT PIVENUS 13.45

MARGINAL €OST 134.25




VARTABLE COST

PRCOUCTIAN STAG=Z: CTTTOMSEED 3UY .

MJ. OF UNITS CCST/UNIT
138450.CC 10<.39
125500.900 5.920

VARIABLE CCST
15161453,9C
653290C.20

CCTTCNSEED
TRANSPORTATION TN

TOTAL P23DUCTICM STAGE C3IST 152954452 ,0C

PRCDUCTION STASZ: UNLCANING-STIRASGE

“MNO. JF UNITS CCST/uUNIT VARTARLE CCST

LABCSE

SEASCNAL LA3IR

ELECTIRICITY

9.0
12.0¢C

14685,9C
40C2.90

1222C01.5¢C
4g8Q0cCC.CC

138690.C0 2.15%5
138502.0¢C G.25
128507.00 D.24%

22175.66
REPATC DACTS 24650.CC
REDALX LA3DR

TOTAL PRIDUCTISN STAGE COST 270250.8¢

PRCDUCTINN STAGE: CLEAMNING
MCo OF UNITS
LABCR 3.C0 14563G5.920
ELECTAICITY 231.0¢C 144,9C
REPAIX PARTS 138530.090 De25
REPA[R LABOR 128600.00 J.05

CCST/UNIT VARTABLE CCST

TOTAL PRONDUCTICN STAGE COST 112910.G4

PRCDUCTIAON STLGE: DELINTERING
MO, OF UNITS
15.0¢C

CCST/UNIT VAPIABLE CCST
167€1.090 251415.300
2.C0 1R£C0.00 £85CC.CC
231.30 1330.00 31878cC.CC
38600.90 C.5% R0287.54
385900.G0 De29 2772C.CC

LABOR

HEAD LINTER™AN

ELECIRICITY

REPAIR 2A4RTS 1
REPAIR LA3OR 1

TOTAL P23DUCTICN STAGE CGST 733802.8¢8

PRCDUCTIGON STAGE: BALING-BALE

MO. OF UNITS CCST/UNIT VARTABLE CCST

PRESS LABCR

STORAGE LA3MR

ELECTRICITY

5.00
2.00
231.00

146386.00
16761.00
26.300

881324,G0
15084G.CC
831€.CC

BAGGING-TIES
REPAIR PARTS
REPAIR LA3DR

38300.00 1.85
1385620.00 G. 36
128500.00 J.J3

72814.54
12474.0C
4158.CC

TOTAL PRONDUCTICN STAGE COST 337745.81




PRCOUCTIOCN STAG=:
LABOR
ELECTRICITY
REPAIR PARTS
PEPAIR LA3BDOR

PFCOUCTICON STAGE:
LABGR
ELECTRICITY
WATER

NATURAL GAS
REPAIR PARTS
REPAIR LA3CE

PRCOUCTION STASE:
LABGR
ELECTRICITY
REPAIR PARTS
RECAIR LAADR

PRCDUCTISN STASGE:

LABGR
HEAD =X TRACTICN
ELECTRICITY
WATER-SEWAGE
MATURAL GAS
FEXANE
REPALIR
REPAIR

PARTS
LAROR

PRCOUCTION STAGE:
LABOR
ELECTRICITY
REPAIR PARTS
REPATR LABOR

PRCDUCTTICN STAGE:

LARCR MAINTZMANC

LABCR CLEANING
LAB AMALYSIS

HULLING=SERARTIIG
NC. GF JMITS
5.230
231.086
128600.0C
138590.00

TOTAL PR3DUCTIDN

MEAL COMDITIONING

NO. 3F UNITS

2.20

231.00

138500.00

138600.00

138600.00

13RA093.CC

TOTAL PRIDUCTICN

NO. OF UNITS
6.C0
231.C0
138500.990
138600.G6C

TOTAL PR2DUCTIGN

EXTRACTICN
NC. OF UNITS

3.20

2.090
231.00
138600.00
138500.00
128600.00
128600.00
13360J.C0

L PROHUCTICN

NIL-MEAL-HULL
M. OF UNITS
9.00
231.00
138600.900
1384600.00

TOTAL PROOUCTION

MISCELLANEDUS
NO. 3F UNITS
= 9.30
3.00 .
1386090.CC

n
—
>
G

m
O
(@)
(%]
p

COST/UNIT
1€6761.00
342.00
C.N4
1.08
0.32
J.21

CCsT

COST/UNIT
167€1.00
€58.0C
0.39
0.13
STAGE

casT

COST/UNIT
14638¢<.9¢C
12500.90

186.00

J.10
1.25
0.63
0.325
D.20

STACE CCST

COST/UNIT
16761.00
54.00
0.293
d.17

STAGE CCST

CCST/UNIT
167¢€1.00C
167€1.0D

J.1Q

VARIABLE CCST

1G0044.0C
49856.0C
€5141.9¢
207<c.CC

235871.8¢

VARTAZLE CGCST

£0282.0¢C
7906C2.CC

5544 .CC
149687.64
44352.0C
2281C6.CC

287974.75

VARTIABLE CGST

100%¢€€.C0
1¢8168.CC
4157G.96
18018.4¢C

2583¢€1.€¢

VARTABLE COST

440€7.C0
§55CC.CC
4296€.GC
12856.66
174635 ,E€
94247,54
485C%.5S
27720.CC

SC15C€.£32

VARIABLE CCST

150849 .06
12474.00
28867.56
23561.56

2256G2.8¢

VARTABLE CCST

150849.0C
15C84S.CC
12256,56




TOTAL

ELECTRICTTY 23QUTREMENTS
LABIR 2 ZQUIREAZNTS
REPATR REQUTREMENTS
NATUAL GAS SZQUITZMENTS
WATE? 2 SUIIEMENTS :

RESULTS 0OF THE MODEL

TCTAL FIXEN CCST
TCTAL VARIARLZ CCST
TCTAL COST

TCTAL REVENUE

TOTAL NET REVENUE

AVERAGE
AVERAGE
AVER AGE
AVERAGE
AVERAGE

FIXEN COST
VARTARLEZ COST
TOTAL COST
JEVENUE

NET REVENUR

MARGTNAL CCST

VAP T ARLE

ORCDUCTIMN STAGE: COTTCNSEED 2UY
CCTTAMSEED

TFANSAPOITATION IM

PRCOUCTI DN

LABCR

SEASCNAL LA3MR
ELECTRICZITY
REP VIR PARTS
REPAIR LABNR

TOTAL PRCDUCTIGN STACE COST

INTEREST 3N G2 ERATING CAPTITAL

TATAL VARIABLE COST

VARTASLE REQUIREMENTS

765271.94
1760279.00
434711.50
324323.21
164C3.579

CAPACITY

2546971.0)
21713032.09
242€4095.G2
27257824.0)

2062723.09

13.27
1556.7)
175.97
137.29

72.22

157.¢2

COsST

C3ST/UNIT
159.329
5.00

NO. 9F JNITS
158400.0C
158400.C0

TOTAL PRODUCTION STAGE COST

STAGE: UNLOADING-STORASGE

JF UNITS
9.30
12.00
158400.00
153400.30
158400.0C

CCST/UNIT
16€74.0C
4099.00
0.1¢
3.25
C.24

NG,

TOTaL PRODUCTION STASE CRST

67

749375.38

1674387.CC

21718022.CC

VARIABLE CCST
172272€0.0C
7527C€0.06

181163¢£C.00

VAPIABLE CGCST
1500£6€.CC
480CC.CC
253432.6G6¢
36ACC.CC
28015.5S

301025.¢€¢




PRCDUCTION STAGE:

LABOR
ELECTRICITY
REPAIR PARTS
REP ATIR LARQR

PRCOUCTION STAGE:
LABGOR

HEAD LI NTERMAN
ELECTRICITY
REPAIR 2ARTS
REPAIR LLABCR

PRCDUCTION STAGE:

PRESS LABOR
STCRAGE LASQOR
ELECTRICITY
BAGG ING-TIES
REPAIR PARTS
REPAIR LABOR

PRCIOUCTIGN

S3TAGE:

PRCOUCTINN STAGE:
LABOR
ELECTRICITY
WATER

NATURAL 5AS
REPAIR 92ARTS
REPATR LA3OR

PRCDUCTION STAGE:

LA3CS
ELECTRICITY
REPAT? PARTS
REPAIR LASQOP

CLZAMING
NO. OF UNITS
3.00
264.00
158400.00
15€400.0C

TOTAL PRIDUCTION

NEL INTERING
NC. OF UNITS
15.0¢C
2.00
264.30
1582+00.900
158420.30

TOTAL PODUCTION

RALING-BALE STO®

NO. OF UNITS

6.00

9.00

264.00

45600.00

158400.20

158400.00

TOTAL PRODUCTICN

HULL TNGR=SEPARTING
M. TF UNITS
5423

264,00
38
53400.00

TOTAL PRGDUCTICN

MEZAL CONGITIONING

NC. OF UNITS

3.00

264.00

158400.00

158400.0C

158400.00

158400.00

L PRODUCTION

PRE-PRESS EXT
NO., OF JNITS
5.0C
264.G0
158400.00
158400.00

TOTAL PRODLCTICN

68

COST/UNIT
16674.00
144.00C
.25
J3.05

STAGE COST

COST/UNIT
G026.00
133290.09
1330.90

.54
0.29

1
2

STASE COST

COST/UNIT
16674.00
19C25%5.00

26.00
1.35
2.08
0.03

STAGE COST

CIST/UNIT
16826.20
21€.0C
Te7
3.15

STAGE C2¢7

CCST/UNIT
1602¢6.900
342.00
3.04

1.08
0,22

VeZ <&

J.21

STAGE C3ST

CCST/UNIT
16C26.9C
£58.00
G.30
J.13

STAGE COST

VARTABRLE CCST
50022.0C
2801€.CC
2G6CC.0C

752C.CC

136557.54

VARTABLE CCST
285330.0C
£30C0.GC
3€4320.G6C
S1871.54
21~8C.0C

9262€1.9¢8

VARIABLE COST
100044 .00
171224.00

$5C4.0C
§4356.54
14255,69

4752.CC

284145.81

VAR[ARLE CCSY
11415¢.0C
£7024.6GC
T4447.54
23760.CC

2¢S377,.88

VARTABLE CCST
$7078.00
s0288.0C

622¢.0C
171071.54
£0r88.0C
23264.0C

4CR725,7¢

2Cs52.CC

408776 .8¢€




PRCDUCTIOIN

LABOR

STAG=:

HEAD =X TRACTICNM

ELECT

ICITY:

WAT S-S EWAGE

NATURAL GAS

FEXANE

REPAIR 2ARTS
REPAIR LA3QR

PRCOUCTION

LABC?

STAGE:

ELECTRIZITY
REPAIR PARTS
REPATIRP LARQOR

PFCOUNTICN

STAGE:

EXTRACTICN

MO. OF UNITS
3.00
3.00
254.C0
152400.390
158400.00
158430.90
152200.20
158400.)0

TOTAL PRONUCTICM

JIL-MEAL-HULL STCR

MISCELLANEQUS

LABCD VAINTENANCS
LABCR CLEANIVS
LAR ANALYSIS

RFOXERAGE FESS

CFFICE
INSURANCE

NC. OF JNITS
S.20
2564.00
158400.00
158400.00

TOTAL PRODUCTTICN

NC. OF JMITS
Q.20

TOTAL PRIODUCTICN

CGST/UNIT
1€674.93¢C
21Cd0.290

185.00

.10
1.26
C.68
2.35

.20

STase CaST

CCST/uNIT
19C2¢€.0C
54.0C
0.23
J.17

STAGE C3ST

CCST/UNIT
©C26.00C
502%.39

J.13
1.2¢C
1.25
G.88

1
1

STAGE C3ST

VARIABLE CCST

£6022.6C
£22Q0C.CC
491C4.CC
15836.66
1GS5E2 €€
1C7711.%4
£8436,66
2168C.CC

£72381.632

VARTABLE CCST

171224.0C
142¢¢€.CC
442S1.66
26%27.66

256769 .38

VAFTABLE COST

171224.00
171224,CC

15826.6¢
1584CC.CC
168700.GC
1362G1.64

854066 .88

INTERS ST CN CPERATING CAPITAL 2254€6CC.CC

TOTAL VARTABLE COST 248006C8.CC

TCOTAL VARIABLE REQUIREMENTS

ELECTRICITY REQUIREMENTS
LABGR REQUIREMENTS
REPATR REQUIREMENTS
NATURAL GAS REQUIREMENTS
WATZR REQUIREMENTS

37436T7.34
1993704.09
462527.50
370£6£55.81L
22175.393

2ZSULTS CF THE MONDEL AT

ETXeEpR ST
VART ARLE CAOST
CasT

2EVENUE

NZT REVENUE

2546GC71.G9
24300603.09
27346672.09
312€6096.0)
2516424.00

FIXED COST
VARTABLE (COST
TOTAL €3ST
TEVENUR

NMET O REVEMNUE

15.C7
156,57
172.64%
197,29
26,74

R
T M

LN %)

> 1l > 1>»
Mo A

MARS TNAL QST 155, 49




PRCOUATIAIN STAGE

CCTTCNS ZED
TEANSPCRTATION

PRCOLCTIIN STAGE

LAYIR

SEASCMAL LABMR
ELECTSICITY
RFPAIR PARTS
REPAIS LAADO

PRCOUCTIAN STASE:

LA3CR

ELECTRICITY
REPATR PARTS
REPAIR LABGR

PRCOUCTICN STAGE

LABGR

FEAD LTNTERMAN
ELECTAICITY
REPAIR PARTS
REPAT® LABOR

PRCNUCTION STAGE

PRESS LABCR
STORAGE LABOR
ELECTRICITY
BAGG ING-TIZS
REPAIR 2ARTS
REPAIR LARCR

: CITTCNSEED 3UY

IN

NC. OF YUNITS
172290.CC
179200.C0

TOTAL P°30LCTICH

: UNLTASTHG-STNRAGE

CLEANING

¢ DELINTERING

s 3ALINVNG-3ALE

NCo 3F UNITS
S.00
15.C3
1782990.C0
17£209.90
1732970.CC

T3TAL PRADUCTICH

KG. QF UNITS
3.C90
297.C0
178270.008
178230.30

TOTAL PRIDUCTICM

NO. OF UNITS
15.00
3.00
267.900
173209.J0
178230.09

TOTAL PRIDUCTION

NO. OF UNITS
6.0C
Q.00

297.CC
51309.0C

172200.00

178290.G0

TATAL PRCOUCTION

CCST/UNIT
169.35
5.00

STAGE COST

COST/UNMIT

COST/UNITT
16€56.0C
144,97
0.25

J.O5

STAGE CTST

COST/LNIT
2174%.090
24CC2.90

1230.9C
C.58

3.23

Taze COST

CCST/UNTT
16C56.20
2174%44%.00

26.00
1.35
J.0¢
Ced3

$TAg

CCST

VARTABLE CCST
194622G6.0C
8613CC.CC

20384288.350

VARTABLE CCST
171584.0C
€0000.3C
Z8511.96
4455C.CC
42767456

24733232,3E€

VARTABLE CCST
57168.00
427£8.CC
4455C.CC

f£Q1C.CC

152235.94

VARTASLE CCST
2261€6C.0C
727CGC.CGC
4CS8€0.CC
162255,.6%4
25640.CC

247015.2€

ARTABLE CCST
11433€.0C
16565¢€.3C
10662 .0C
G4G0%.54
1€6027.SS
£34¢€.CC

437212.81




PROJUCTIUN ST,

LARGR
ELECTRICITY
REDPATR D4R TS
REPATR La3co

PRCOUCTINAN STA

LA3OR
ELECTRICITY
WATEFR
NATURAL GAS
REPAIR DARTS
REPAIR LARQOR

PRCOUCTION STASG

LABCR

ELECTRICITY
REPATL® PARTS
REPAIR LAROR

PRCOUCTIGON STA

LABQOR

HULL ING=SEPART [5G
N2. OF

IJNITS
5.0C
297.C9
172290.80
173290.0¢C

L PRODLCTICN

NO. OF UNITS
3.0C
297.00
173290.CC
178200.00C
178200.90
178209.30

TOTAL PRODUCTICN

GET PRE-PRESS
NC. OF UNITS

6.0C

297.00

178290.0¢

178230.30

TATAL °20DLCTICN

5E: EXTRACTICN
M. OF UNITS

3.00

FEAD EXTRACTION 2.¢0C

ELECTRICITY
WATER-SSWAGE
NATURAL Gas
REXANE
REPAT? PARTS
REPAIR LABGR

PRCOUCTION STA

LABGCR

ELECTRICITY
REPALR 2ARTS
REPAIR LARCR

PRCDUCTION STA

LABTR MAINTENANCS
LABOR CLEANING

LAB INALYSIS

2Q7.0C
178200.00
173200.30
173200.00
178200.00
178290.C0

TOTAL PRODUCTICN

57: CIL-MEAL-HULL STOR
NO. OF UNITS
9.00
297.00
178200.09
178200.C0

T3ITAL PRCDULCTICN

GE: MISCELLANEQUS

NOo JF UNITS
3.00
9.0¢C

178220.G6¢C

T/UMIT
e 20

o
A
o1l

STAGE COST

COST/UNIT
21744,00
242.09
C.24
1.J3
G.322

J.21

CCST/UNIT
15C56.008
24C00.00

136.00C

19
1.26
c.68
D.25
c.2¢C

CCST/UNIT
21744.00
54.00
0.28

Ve & T

J.17

STAGE COST

CCST/LNIT
21744,00
21744,00

2.10

VARTABLE CGST
1204¢4.CC
€41£2.3
82752.34
2€729.9¢

2050¢65.3¢8

VARTABLE COST
€5222.C0¢C
1Cl574.CC
7128.3C
162455,.54
57024.CC
27422

4£0825.7¢

4€1915,.,3”7

VARTABLE CCST
£71€4.0C
727C0.CC
s5£242.0C
17815

224531.81
121175.%4
€22€66.G66
28540.CC

€45947.5¢

VARTASLE CCST
165866€6.CC
le038.CC
49895.96
2C262.66

251623.88

VARTABLE CCST
1654¢c¢.GC
16569¢€.GC

17816.5¢




EFOKERAGE 1782590409 1.1 1782CC.CC
CFFICE 178220.900 i 22275C.CC
INSURANCE 172299.00 f 156815.G4

TOTAL ©2CDUCTICN <7 Ge6T77.88

INTEREST CW GP2ERATING CAPITAL 254C141.0C

TIOTAL VARIABLZ CG3T 27541552.CC
TITAL VARTABLE REQUIFPEMENTS

ELECTRICITY QRSQUIREMENTS 383663.54
LASCR 2EJUIREMENTS 227S844.00
REPAIR RECUIREMENTS 520342.50
NATURAL G3S 2IQUIREMENTS 416587.75
WATER SEQUIRTUINTS 24547,99

i

RESULTS C* THE MCDEL AT CAPACITY

TOTAL FIXED COST 2546071.G90
TCTAL VARIABLE CAST 279541552,99
TCTAL COST 204687616.00
TJCTAL REVENUF 351743252.00
TCTAL NET REVENUE 46 86736.C3

AVERAGE €IXSN CAST. 14.29
AVER 5% VARTARLE CRST 155,80
AVE? AGE TOTAL COST 171.09
AVERAZE RTVENUS 197,29
AVERAGE NET REVENUE 26,2

MARGINAL CCST 153.¢€3




PRCOUCTIZN STAGE:

CCTTCONSEED

TRANSPCRTATION M

PECOUCTTCN STAGE:

LAZQR

SEASCNAL LARGR
ELECTRICITY
REPATIR PARTS
REPAIR LAEQR

PRCOUCTICON STAGE:

LABOR
ELECTRICITY
REPAIF 24275
REPAIR L13GR

PRCOUCTICN STAGE:

LA20R
FEAD LINTZ4AN
ELECTRICITY
REPAIR DARTS
REPAIZ 1LA302

PRCDUCTICN STAGE:

PRESS L130R
STNRAGE LABCR
ELECTRICITY
BAGGING-TIES
PEPATR PARTS
REPATI® LASCR

VARTABLST COST

COTTANSESD yy
NO. OF UNITS
168000.CC
138200.C0

TOTAL PRRODUCTION

UNLIADING-STOPASE
NO. OF JNITS
5.7C
15.06
192900.09
158005.C¢C
198709.39

TOTAL PRODUCTICN

CLEAMING
NO. OF JNITS
3.CC
133.00
1580320.¢C0
158030.00

TOTAL PRIDUCTICN

JELTNTERING
Ng. JF JNITS
15.00
3.CC
330.30
198000.723
1982393.30

TOTAL PRAONUCTICN

BALIMG-3ALE STCR

NO. OF UNITS

6.0C

5.090

330.920

57230.90

1980C0.20

198000.90

TOTAL PRJOUCTICN

COST/UNIT
18G.35
5.30

STAGz COST

COST/UNIT
20£44,00
4CCC.00
J.15
J.25
G.22

STAGE COST

CCST/UNTT
20€44.00
144,00
2.25
J.08

STASE COST

CGST/UNIT
2355#.00
26CCU.00

1380.33
0.58
J.20

STAGE C3sT

CCST/UNIT
2C£44.00C
23556.00

26.9C
1.35
.99
C.03

STAGE C3ST

VARIABLE CCST
21££5G621¢.0C
G<020C.CC

2264G21¢.CC

VARTABLE CCST
185766.CC
€07CC.3C
3147G,.66
495C0.CC
4751G.5¢

374435 ,.8F¢

JARTAELE CCST
€1¢322.C
4752C.CC
4950C.CC

SGCC.3C

1¢8351,.5¢4

VARTABLE COST
258334C.CC
780C0.0C
4554C0.CC
114826,.¢4
3¢£CQ.CC

1041175.8¢

VARIARBLE CCST
1228¢€4.CC
2120C4.45C

11380.CC
1CS44G.G4
17215.96
£240.CC

4769:57.81




PRCOUCTINN STYS5E
NCo D5 UNITS { ¢l VARIABLE CCST
LARQR 5.00 14122¢€.,CC
ELECTRICITY 339.00 12.0° 712€C.2C
REDALR DARTS 1$R3N0.00 34 5305G.S4
REPAIR LABCK 192GJ30.00 296CG.S5¢

TOTAL PRODUCTION STASE CC 3527¢.38¢8

PRCOUCTION STAGS: “eAL CONDITICNING
NC. 3F UNITS COST/UNIT VARTABLE CCST
LA3CR 3.00 22556.0¢C 706€8.0C
ELECTRICITY 330.00 342.090 1128€0.0C
WATER 198000.30 0.04 7292C.CG
NATU?AL GAS 198200.00 < 2128326.G4
REDALR 240978 168200. 30 €33€C.CC
REPATIR LABCR 198330.20 Je2 41576.5¢

TCTAL PRODUCTICN Al - 510227.7%

PFCOUCTITSN STAGR:
NG. OF UNITS VARTABLE CCST
LABCR 5.20 : 14132€.CC
ELECTRICTTY 230.00 283140.3C
REPAIR PARTS 158030.20 { £G268,66
REPAIR LAZOR 168900.00 2874C.CC

TOTAL 93DOUCTION SC9615,.98

SICOUCTICN STAZE:
NO. CF MITS CCST/UNIT VARIABLE CCST

LABG? 3.00 20€44.00 €1922.0C
FEAD EXTRACTICN 3.90 26¢CC0.09 780CG.CC
ELECTRICZITY 330.00 13¢.00C 1380.CC
WATER-SEWAGE 158000.00 C.10 19769.5S
NATURAL GAS 198000.90 1.26 249476.81
FEXANE 198000.990 0.68 12462¢.54
PEPATR PARTS 168090.0CC 0.35 €G2GG.54
REPATR LARCR 198000.G60 G.20 266CC.CC

L PRODUCTION STAGE COST 714131.5¢

PRCDUCTINN STAGE: CIL-MEAL-HULL STOCR
NO. JF UNITS CCST/UNIT YARIABLE CCST
LABOR . 3.0 23555.90 z212004.CC
ELECTRICITY 230.00 54.00 17820.GC
RFPAIR PARTS 198000.00 2.29 £€542G6.S5S
RFPAIR LAZBCR 1298000.900 J.17 3365¢€.96

L PRONUCTION STAGE C3ST 219923.8¢€

PRCCUCTION STAGE: MISCELLAMNECUS

MO. OF UNITS COST/UNIT VARIARLE CCST
LABCR MATMNTENANCE 9.G0 6.02C 2120C4.00
LABCR TLEAMING 9.C0 3 212C0C4.CC
Le3 ANALYSIC 168009.CC 0.19 1676G.56S




EFQKEz\GE Fz=S . 168000.008 09 1583080.0C
CF=1IC= 198700.0¢C 2 2475CC.CC

N

MSURANCE 153009.00 33 174226.64

TOTAL PRODLCTION STA3F COST 10€2547.CC

INTERZST 3N CPERATING CAPTITAL 2816205.00

T3TAL VARIABLE COST 30678256.CC
TCTAL VARTABLE REJQUIPEMENTS

ELECTRICITY REQUIREMENTS 1092959.,20
LARCC REJUICSMENTS 2471514,00
FEPAIR RIQUIAZMENTS 57815G6.59
MATURAL Z3S REQUIRSMENTS 462719.75
WATZR 2EQUIREMENTS 27719.33

RESULTS 7F THZ YCDEL AT 100% CAPACITY

TCTAL FIXED €OST 2546071.09
TCTAL VARTABLE COST 20978255.00
TCTAL COST 33524320.00
TCTAL 2EVENUE 39082624.00
TCTAL NET RIVENUE 5558304.00

AVERAGE FIXED COST 12.86
AVERAGE VARTABLE COST 156.46
AVER AGF TGTAL COST 169.21
AVER AGE REVENMUE 157.29

MVERAGE NET BIVENUS 23.07

MARGINAL ZOST 153.27

I cat ANALYSTS E ™
o D : F

156.50 197.39
156 .68 197.29
156 .94 . 197.39
156 .46 167.29
156.70 197.39
156.57 197.39
156 .80 197.29
156 .46 197.39

[N A N I L




CCST AND REVENUE CURY

24 SYMBZL USEN IS
C*xA SYM30L USED IS
J%4 SyManL USED IS
ExA SYVM3QL USECD IS
F*A SYMRCL USED IS

——— e -

G0

CCST AMD REVENUE CURVFS

24 SYMRCL USED IS
C*A SYM3CL USED IS
DA SY“30L USED IS
£=* SYM33L USED IS
FEA SYMBOL USER IS
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) 40 50 €0 < 100G

CAPACITY
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