|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




ABSTRACT

A computer model for simulating costs and returns of cottonseed oil

mills was developed using an economic-engineering approach. This report
documents the computer model and explains specific input cost items and
output relationships of cottonseed processing. An example data set and
a computer run based on that data set are used to assist in explaining
the use of the computer model. Technical details for constructing a

data set and using the computer model are given in the appendices.

Key words: Cottonseed oil mill, simulation model, computer model, costs,

returns.
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COTTONSEED OIL MILL SIMULATiON MODEL:
DOCUMENTATION AND USER'S GUIDE

Billy R. Hise!l

INTRODUCTION

The cottonseed o0il mill industry in the U.S. has experienced large
changes in recent years in terms of location, size, and number of opera-
ting mills; e.g., there was a decline from 188 mills in 1963 to 83 mills
in 1977 (7, p. 2).%2 1In part these changes can be attributed to a decline
in cotton production in the Southeast where a large number of smaller capa-
city mills were located and an increase in cotton production in the West
where newer, large capacity mills were built as production shifted West
(8, p. 3). While these changes may be somewhat stabilized, the industry
is presently faced with new economic and technological questions which
must be addressed on an individual mill basis and/or on an industry-wide
basis. Increasing cost of equipment, labor, electricity, fuel, and hexane
combined with low product prices (particularly hulls and linters) in some
years, have caused mills to examine processing alternatives (3; 7). With
the recent concern about cotton dust in all segments of the cotton industry,
the cottonseed o0il mill industry will need improved or new technologies to
reduce dust levels in the mills. There are also regional problems (aflatoxin)
and individual mill problems (increasing mill capacity, replacing equipment,

etc.) which must be examined.

1 The author is a Research Associate, Department of Agricultural Economics,

Texas Tech University.

2

Numbers in parenthesis refer to the corresponding number in the List of
References.




One method of analyzing questions of this type is the use of comput-
erized simulation models developed for specific types of operations (6: 10).
This report presents the documentation of a computerized simulation model
developed for simulating the costs and returns for actual or hypothetical
cottonseed oil mills. Particular emphasis is placed on developing a data
set for use in the computer program.

In terms of organization of the report, the first section presents a
general description of a cottonseed oil mill and is followed by a more
specific discussion of individual cost centers or processing steps needed
to accomplish cottonseed o0il extraction. The next section defines the
simulation model structure and specific input data needed. The last sec-
tion discusses an example data set and the computer output based on the
data set.

The appendices were developed for those readers interested in more
technical details of the model. Included are: a list of computer program
variable names and explanations; flow diagrams of the computer program
logic; explanation of input data arrangement on cards; input data card deck
arrangement; card deck arrangement including the program, data, and job
control cards; listing of the computer program Fortran statements; and the

results of a computer run using the example data set.

COTTONSEED OIL MILL DESCRIPTION AND DESIGN

This section is designed for those users who are not familiar with
0il mill operations and is only a guideline of what might be found in a

"typical" o0il mill operation. For a more specific description of produc-

_ tion processes and technical information about machinery and equipment

used in processing cottonseed, the reader is referred to Bailey (1) and

Brewster (2).




Cottonseed oil mills process raw cottonseed into four products: oil
(16-—18%),3 meal (46-487%), hulls (18-26%), and linters (8-11%) (4, p. 195).
An o0il mill may pelletize meal, have mixed feed operations, or refine the
oil. The computer program does have the ability to estimate the costs of
these operations. However, for this report in both the oil mill descrip-
tion and the example data set, the mills discussed are assumed to produce
press oil or once-refined oil (depending on the extraction technology),
bulk meal, bulk hulls, and baled linters.

A typical method of describing a cottonseed oil mill is its average
daily processing capacity and the type of extraction technology used. Thus,
a 300 ton-per-day (TPD) solvent mill refers to a mill which averages 300
TPD of cottonseed processed and uses direct solvent oil extraction. The
processing capacity for a 24 hours per day processing operation is an
average tonnage; it may vary from day to day due to seed quality, mechanical
problems, and other factors. Individual mill processing capacities at
present range from 50 to 1,200 TPD (7, p. 2), and three extraction methods,
(screwpress, pre-press solvent, and direct solvent) are used.

The typical oil mill tends to process seed on a 24-hours per day, 7

days per week basis throughout the season except for those periods when

major breakdowns occur. This 24-hour per day operating period will begin
when the mill has received enough seed to pfocess at its daily rate and
average daily seed receipts are equal to or greater than daily crush. Main-
tenance and repairs cannot be performed properly on machinery when the mill

operates at this rate, and some period for repairs, maintenance, and

3 The number in parenthesis are typical product percentages by weight from
raw cottonseed.




cleanup between processing years is needed. The maximum capacity utiliza-
tion of the mill is the maximum number of days the mill can process seed
(or 365 days less the days necessary for major breakdown repairs during the
season and less the days needed for repairs, maintenance and cleanup
between processing years) times the average daily processing rate. As a
standard, the industry generally accepts that a mill will seldom operate
more than 330 days per year.4 Within this maximum physical plant capacity,
the determining factor on the annual production is the amount of seed
available for processing.

Each mill in the industry is unique in terms of plant design and indi-
vidual machinery items. However, the basic processes which must be per-
formed on the seed to separate o0il, meal, hulls, and linters can be defined
with some degree of continuity among all mills in the industry.

In this report, a cost center is defined as a process or activity which
constitutes an identifiable cost unit in the operation of a mill. Thus,
production support items including office, seed receiving and storage, and
product storage are cost centers even though they are not directly associated
with the technical production processes of delintering, baling, hulling, or
extraction. Therefore, a typical oil mill has more cost centers than
actual processing steps needed to process cottonseed.

The o0il mill cost centers presented in Figure 1 and discussed in the
following sections show the flow of cottonseed through the mill. The product

storage cost centers are discussed after the processing cost centers with a

note as to when they are removed from the processing stream.

4 This average processing period is based on information gained through
personal interview with various operating oil mills.




Figure 1. Flow of Cottonseed and Products Through the Cost Centers of a .
Typical 0il Mill
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Office

Included in this cost center are the fixed costs of office buildings
and equipment; the fixed labor costs of management, secretaries, and other
office personnel: fixed costs for liability and business interuptibn
insurance; and variable office operating costs such as telephones, office
supplies, and temporary scale operator during the seed receiving period.
The office may also include other costs which are not directly related to
specific cost centers: these might include land costs, brokerage fees, and
other administrative expenses.

Mills may contract outside laboratories to determine the grade basis
of the raw seed received. However, other functions may be performed at
laboratory facilities located at the mill, and a laboratory cost center
included. Mills without a laboratory cost center assign cdsts of deter-
mining the grade basis of seed and other contracted laboratory expenses

to the office or other cost centers.

Seed Receiving

Seed receiving is the first cost center which deals directly with the
handling of cottonseed. The seed receiving period is usually tied to the
local and regional cotton harvesting and ginning season. However, some
mills buy seed or transfer seed from outside the local or regional area in
which they are located. 1In either case, the variable costs associated
with this cost center are based on a shorter time period than the other

mill cost centers.

A common unloading facility is a hydraulic truck dump which can 1ift

an entire tractor-trailer truck loaded with cottonseed. The cottonseed

is dumped into a pit and carried through an elavator system and screwtype




conveying system to the seed storage area. In some portions of California,

side dump trailers are used.

Cottonseed Storage

The types of storage facilities and the associated costs of the faci-
lities varies from region to region due basically to the amount of rainfall
during the year. In areas of high rainfall, cottonseed must be stored
inside to prevent moisture damage. The typical facility is a cottonseed
warehouse designed specifically for storing cottonseed. In more arid
regions of the U.S., cottonseed can be stored outside. To prevent moisture
penetration, these stacks of seed may be packed and in more humid areas seed
may be covered with water resistant material.

In addition to costs associated with the storage facilities, a major
cost of seed storage is electricity for aeration of seed which is accom-
plished by large fans and wind tunnels through the seed stacks or ware-
houses. The amount of aeration depends on the seed, the area, the length

of storage, and the type of storage facility used.

Cleaning

- The first actual processing stage within the cottonseed oil mill is

cleaning. This step removes dirt, rocks, plant stems, and other foreign

matter from the seed. The most common cleaning machine is a cleaning
shaker which may have two to four trays depending on the size of the machine;
The cottonseed are passed through the machine and foreign matter is screened
out. Another cleaning machine, a boll reel, is used in some mills before
the seed are cleaned in the shakers.

Cleaning prior to delintering and hulling help to lengthen saw

blade life in delintering machines and knife life in hulling machines. Also,




foreign matter removal facilitates the movement of the seed through the
remaining machinery. The major variable cost items in this processing step

are electricity, labor, and repairs.

Delintering

Delintering is a general term given to the removal of linters (short
cotton fibers remaining on seed from the ginning process) from the seed.
Delintering can be accomplished by wvarious methods.® One method is saw
delintering which uses a machine which has a series of saws which cut or

tear the linters from the seed. Two or more separate cuts of linters are

usually made; the seed pass through a separate delintering machine for each

cut. Mills usually delinter to a point where 3-4 percent lint remains on
the seed. Each delintering machine has a small hourly capacity so the
delintering center has a high fixed cost and large electrical energy use.

Delintering saws must be sharpened (typically once every 24-hours)
which involves removing the cylinder holding the saws (176 saws on a cylin-
der in a new machine) from the delintering machine and placing it in a
gummer machine for sharpening. After the saws are sharpened, the cylinder
must be replaced in the delinter. This activity incurs substantial labor
and repair costs.

The delinters and gummers are not the only machinery needed in the
delintering process, but account for a large portion of its costs. The
linters are run through lint beaters and pneumatically conveyed to the
baling area. The black seed (seed with linters removed) ﬁove on to the

hulling and separating stage.

5 TFor further information on alternative technologies of delinting cotton-
seed, read Clark (3) or Hise and Ethridge (7)




Baling

After delintering, linters are packaged for handling, grading, and
marketing. The linters are typically compressed into bales and are pack-
aged with bagging and ties (in most mills) the same way cotton lint is
baled at gins. Because there are separate uses and therefore separate
markets for different cuts of linters, the various cuts of linters are
typically baled separately. This cost center is more labor intensive than
some other portions of the mill and uses less electrical energy. The
linters are moved from baling directly to bale storage, which will be

discussed subsequent to the remaining processing steps.

Hulling and Separating

The black seed move directly from delintering to the huller room.
Most mills use a magnet to remove metal objects that may have entered the
seed flow; some mills have another small cleaning shaker to remove foreign
materials before hulling. This step increases the life of the knives in
the hullers. The seed enter the huller and the hulls are cracked by the
knives. The amount of oil absorption by the hulls is affected by huller
performance. The cracked seed are passed over a 2-tray shaker separator
whigh allows the oil bearing meats to fall through to the bottom tray with
the hulls remaining on the top tray. This, however, is not a final separa-
tion--some seed do not get cracked and remain with the hulls, some of the
meats are not separated and remain in the hulls, and some hulls fall througﬁ
with the meats. Thus, additional machinery such as hull beaters (which
separate uncracked seed from hulls), meat purifiers (which separate hull

fragments from meats to control protein level of meal), and tailings

beaters are needed. The uncracked seed re-enter the huller. The hulls are




removed to hull storage facilities, and meats continue in the mill to the
meats preparation stage.

Machinery and conveying equipment used in this cost center require
a sizable amount of electricity and repair costs in comparison with other
portions of the mill. ﬁowever, the hulling and separating step does not

have a large labor requirement.

Meats Preparation

After the final separation of hulls and hull fragments from meats,
the meats are conveyed to the meats preparation processing step. In this
step meats are treated with steam to prepare them to be flaked by a flaking
roll. This is the first portion of the mill to use steam. Consequently,
this cost center will incur some of the cost of boiler fuel and water as

well as variable costs of labor, electricity, and repairs.

Extraction

There are three methods of extracting oil from meats--screwpress,
solvent, and pre-press solvent extraction. Screwpress extraction is accom-
plished by a mechanical application of pressure to the cooked flakes to
squeeze out the oil. The screwpresses are powered by large electric
motors causing this type of extraction to be a heavier user of electrical
power. The cost of the machinery also gives this type of extraction a
high fixed cost in terms of TPD capacity per machine.

Direct solvent extraction is accomplished by a chemical process in

which the flaked meats are saturated with a solvent (hexane). The oil

combines with the solvent to remove it from the meats. The hexane is
separated from the oil by a distillation process and the hexane is then

reused. However, there is some hexane loss in the process.

10




The pre-press solvent method of extraction is a combination of screw-
press extraction and solvent extraction. A portion of the oil is extracted
by screwpress, but at a lower level of pressure and a faster rate than by
the screwpress method alone. The remaining oil is extracted by the solvent
method. Approximate percentages of oil left in the meal are four, one,
and less than one for screwpress, direct solvent, and pre-press solvent
methods, respectively.

Following extraction the meal is cooled, ground and placed in storage.
0il extracted by the solvent method is partially refined before storage.

In pre-press solvent mills, the partially refined oil is mixed with the
press o0il for storage. Screwpress extracted oil needs no refining before

it is sotred.

0il Storage

0il is stored in cylindrical, steel storage tanks, which makes the
major oil storage costs fixed. Small amounts of electrical energy and
labor are required to pump the o0il to tank cars or trucks. Another cost
of oil storage is product insurance, which is based on the average amount

of oil in storage over the twelve month period.

Meal Storage

Meal requires inside storage; thus, a major portion of this cost of
storage is fixed. Loading of meal is accomplished a number of ways,
mechanical conveying and front-end loaders are most common. The energy
or fuel and labor requirements for meal loading are typically higher than

for oil loading. As with oil storage, product insurance is a major cost.




Hull Storage

Hull storage facilities vary greatly from mill to mill. Some mills
in arid regions use open storage for hulls. The area required to store
a ton of hulls is greater than meal because of the relative compactness of
meal. Hull storage may have a high fixed cost associated with it, depen-
ding on the facilities used. Loading is accomplished by the same methods
as meal. Because hulls do not have a high per unit value, the product

insurance cost is not as high for hulls as for oil and meal.

Linter Storage

Most mills use forklifts for handling bales from the press area to
the bale storage area which is usually located in the same building. The
same employees which operate the bale presses may also supply labor for
this cost center. Again, the per unit value of linters makes the cost of

insuring them small compared to insurance cost of oil and meal.

MODEL DESCRIPTION

The cottonseed oil mill simulation model is a computerized model for
estimating the cost and returns from processing cottonseed. The model
can be defined as a set of mathematical relationships based on economic
and engineering concepts within the framework of typical oil mill prac-
tices from which estimated costs and returns of processing cottonseed may
be calculated. A flow diagram of the computer program logic and a listing
of the Fortran statements of the computer model program are shown in
Appendices II and VI, respectively.

The cottonseed oil mill industry consists of mills operating at dif-

ferent TPD capacity rates, in different regions of the U.S., with different

extraction technologies, and under differing managerial practices. This

12




leads to the development of a system which defines those relationships which
are common to all mill situations. However, to maintain enough flexibility
to accurately estimate the costs and returns of a wide range of cottonseed
0il mill situations (actual or hypothesized), the éimulation model is
designed and programmed with many input variables allowing the user to
develop the technical coefficients required for a specific mill situation.

Definitions of variables and their use as input data follows.

General Mill Specification

|

The exact division of a mill into cost centers and placement of costs

and technical information on buildings, machinery, equipment, and resource
inputs into these cost centers can vary among mills. This simulation model
gives the user the ability to determine the cost centers to be modeled
according to the following procedure. The production support cost centers
of OFFICE, SEED UNLOADING, SEED STORAGE, OIL STORAGE, MEAL STORAGE, HULL
STORAGE, and LINTER STORAGE can be selected by placing 1's in appropriate
colums on the first data card (card 1, Appendix III). The remaining cost
centers‘are the actual processing steps of the mill and can vary from mill
to mill. Therefore, the number of these cost centers which will be included

in the specific mill situation being modeled must be specified on the first

data card (columns 6-8). Also, included on this card are the geographic

area and the extraction technology of the mill situation specified
(coiumns 1 and 2).

Costs and returns are based on specific time periods which are input
data to the model. The timés which must be specified are; (1) days proces-—
sing, (2) days for major break-downs and repairs between processing years,

and (3) days for seed receiving (card 2, Appendix III). The computer model

13




develops costs and returns at 10 utilization levels from 100% to 10% by 10%
decrements. For example, a mill operating 330 days at 100% utilization,
will process 297 days at 90%, down to 33 days at 107 utilization. The
model also requires the average daily processing rate as input data

(card 2). The average daily processing rate times the number of days
processing determines the tons of seed processed at each utilization level.
Using the processing days at 330 and an average processing rate of 100 TPD,
the mill will process 33,000 tons at 100% utilization, 29,700 tons at 90%,
down to 3,300 tons at 10%.

To determine the cost of seed at each level of utilization, an average
cost per ton of seed received, including the cost of transporting the seed
to the mill, is needed (card 2, Appendix III), This value times the
capacity utilization level in tons of seed yields the cost of cottonseed
(excluding interest on operating capital) at each utilization level. The

interest on operating capital for seed is determined by the formula in the

Fortran statement number 59 of the MAIN program in Appendix VI® where the

short term interest rate (RS) is included as input data on card 2, Appendix
IIT.

The two remaining variables on card 2, Appendix III are the interest
rate on long term capital and the average period of time in weeks from
processing to sales of products. These variables are used to determine
specific costs and are discussed when they are used by the computer model.

The computer model generates the following costs and returns of a

mill situation: (1) the cottonseed oil mill description (Section A)7;

6 The variable names and definitions of the variables are shown in Appendix I.

7 The sections (in parentheses) refer to the divisions of the computer
output the example mill data set in Appendix VII.

14




(2) fixed costs by item totaled by cost center and summed for the entire

mill (Section B); (3) total revenue at 100% capacity utilization (Section

C); (4) total variable costs by item, totaled by cost center, and summed
for the entire mill at all levels of capacity utilization (Section D);

(5) the associated average variable costs by item, totaled by cost center,
and summed for the entire mill at all levels of capacity utilization
(Section E); (6) average cost per ton of seed processed of ten specific
resource items (labor, electricity, repairs, lab analysis, bagging and
ties, fuel, miscellaneous, solvent, insurance, and water) at all levels

of capacity utilization (Section F); (7) average fixed cost by cost center
at all levels of capacity utilization (Section G); (8) average variable
cost by cost center at all levels of capacity utilization (Section I);

(10) total costs and returns of the entire mill at all levels of capacity
utilization (Section J); and (11) average costs and returns for the entire
mill at all levels of capacity utilization (Section K). The computer model
is programmed to print each of these sections automatically with the
exception of sections D, E, and F. To have these sections printed, the
users must place 1's in the appropriate columns of the control card (column

15, 18, and 21, respectively, card 1, Appendix III).

Cost and Revenue Input Data Requirements

The following sections discuss the data input requirements for deve-
loping cost and returns for a mill situation. These data will be discussed
in the order in which they must be inputed: (1) fixed cost data, (2)

revenue data, and (3) variable cost data.

Capital Asset Items

The fixed ownership cost for each capital asset items includes the

15




costs of depreciation, interest, taxes, insurance, and fixed repairs. For
each capital asset item, the computer model requires the FOB cost, the

8 rate [expressed as a

number needed, the transportation and installation
fraction of FOB cost (4, pp. 110-113)], a fixed repair rate as a fraction

of FOB cost, estimated years of useful life, and salvage value as a fraction

of FOB cost are also required input data (cards 5 and 6, Appendix 111).°

Depreciation is the cost of ownership due to wear and/or obsolescence
and is calculated by the straight line depreciation method. Interest cost
may represent the opportunity cost or revenue lost by not using the funds
invested in the capital asset items in their next best alternative use.

The simulation model uses a formula which calculates both interest and
depreciation (Fortran Statement No. 70, in Subroutine FIX(TFC), Appendix
VI) using the interest rate on long term capital previously discussed.

Taxes and insurance are based on the total cost of obtaining and
installing each capital asset item. A tax rate per $100 of capital asset
value and an insurance rate $1,000 of capital asset value are placed in
the data set following the format of card 3, Appendix III. The annual
equivalency cost (total fixed cost of the item) is the sum of depreciation,
interest, fixed repair costs, taxes, and insurance (Section B, Appendix VII).

A special case is made for land, which is a non-depreciable, non-
insurable capital asset item. Land is subject to the long term interest
rate for developing interest cost and is taxable. The data requirements

closely fit the other capital asset items so the only change in input

8 This installation cost may include piping, concrete, electrical, instru-
mentation, paint, engineering, labor, etc.

9 The reader may find it useful to refer to Appendix IV simultaneously with
reference to Appendix III.




format from card 6, Appendix III is the identification character in column
1 (card 5, Appendix III). This identification specifies that insurance

and depreciation will not be calculated on land.

Non~-depreciable Fixed Costs

The costs of specific items which are non-depreciable, non-taxable,
non-insurable, and have no fixed repair cost but will remain the same
regardless of the level of production are classified as non-depreciable
fixed costs. The cost of these items includes the annual outlay cost plus
an interest cost (which reflects the opportunity cost). Because these
items are not purchased on a long term basis, the short term interest rate
is used in determining the interest cost of the item (Fortran statement
97, Subroutine FIX(TFC), Appendix VI).

The fixed labor component of a typical mill includes those employees
which are salaried full time employees. Certain job classifications which
may be in this group are: mill manager, assistant manager, sales staff,
secretaries and bookkeepers, mill superintendents, engineers, shift super-
visors, foremen, and laboratory employees. The majority of the fixed labor
can be included in the office cost center due to the difficulty of alloca-
ting to other cost centers. Other fixed costs may include special insurance
costs--such as business interruption--or special cost items which do not
depend on the level of annual utilization such as office supplies, dues,

subscriptions, audit, legal, and other administrative expenses.

Revenue Data

The average amount of oil, meal, hulls, and linters (where linters

may be entered by specific cuts) produced from a ton of seed and the

average prices received for these products are required input data

17




(cards 9-13, Appendix III). Each product produced must be entered as
average pounds produced from one ton of cottonseed. However, product
prices are entered as: (1) cents per pound for oil, (2) dollars per ton
for meal, (3) dollars per ton for hulls, and (4) cents per pound for
linters. The control characfer in column 1 determines which product is
specified. If the control character is O, the product is oil; M, the
product is meal; H, the prodﬁct is hulls; and L, the product is linters.
These data are used by the computer in Subroutine NR(TR) to generate total
revenue by each product and total revenue at 100% capacity utilization.
The model then uses these values to generate total revenue of the mill
at each level of capacity utilization based on the amount of seed proc--
essed. Because average prices and production relationships are used for

the entire period, average revenue is the same at all capacity utilization

levels.

Variable Cost Data

Resources which vary directly (but not necessarily proportionally)
with the level of capacity utilization are termed variable resoufces.
Physical and cost relationships of these items at the 100% capacity utili-
zation level are entered in the data set by cost centers. Computational
procedures to develop input requirements and cost at the nine other uti-
lization levels are programmed into the computer model for each specific

cost item. Each of the eleven variable cost items are discussed below.

Labor: Variable mill labor consistsof employees who are on an hourly wage

rate and whose hours worked vary with the level of mill utilization. The “

total year can be divided into three time periods: (1) actual seed proces-

sing, (2) repair and maintenance between seasons, and (3) dormancy between

18




processing years. An employee may be hired for one, two, or all three
periods. If an employee is hired for all three periods the annual cost of
the employee becomes fixed and can be included either as a non-depreciable
fixed cost data input item or in the variable cost speéification just des-
cribed, depending on the user's descretion.

The typical oil mill operates three eight hour work shifts seven days
per week. To alleviate overtime pay some mills have relief crews or a
fourth shift which rotates with various shifts during a work week resulting
in a 40 to 48 hour work week for most employees. Due to the variability of
work schedules among and within mills, the computer model was not programmed
to develop labor costs based on an hourly wage rate. The model does deter-
mine the number of weeks each employee works (in each of the three periods
discussed) at each level of capacity utilization. Employees within a cost
center which earn the same weekly wage can be grouped in the data set by
entering the number of employees for each time period and the weekly wage
rate, including allowances for all benefits (card 20, Appendix III). The
number of cards required to include all variable labor within a cost center
will be the number of wage groups within the cost center, not the number of

employees.

Electricity: The major source of power in a cottonseed oil mill is elec—
tricity. Connected electric motor horsepower is user specified by machinery
item as part of the fixed cost input data (cafd 6, Appendix III). The con-
nected horsepower is totaled by cost center and converted to kilowatt hours
based on the average number of hours per day the machinery in each cost
center operates over the processing period [TIME(K), card 15, Appendix III]

by the formula in Fortran statement 139, Main Program, Appendix VI. This
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time variable must be input for the production support cost centers of
unloading, seed storage, and product storage. The time variables used in
these cost centers should reflect the average period of time to unload one
truck in the unloading cost-center and the average daily hours of machinery
use for removing products from storage in the storage cost centers. In
the unloading cost center, the user must also specify the number of
unloading facilities for the mill and the average truck size (in tons) of
trucks unloading at the mill (card 16, Appendix III). These variables are
used to determine electrical energy usage by the unloading facilities
(Fortran Statements 100 and 101, Main Program, Apéendix VI). A default
value of 24 hours is used if the user does not specify the time variable.
Total kilowatt hours per year is the daily consumption times the annual
days of operation at each utilization level.

There is a wide variation in the rate structures of electrical power

companies serving cottonseed oil mills. All rate structures contain a

cost per kilowatt hour consumed and a monthly or annual demand or service

cost when no power is used. Therefore, electricity costs are based on a
user supplied average cost per kilowatt hour and a monthly charge when the
mill is not operating (card 14, Appendix III).

In the dormant period electricity cost is allocated to each cost
center as a percentage of that cost center's connected horsepower to total

mill connected horsepower.

Variable Repairs: Many factors affect the cost of variable repairs in a

cottonseed oil mill. The two major factors are age of the mill equipment”
and the condition of the seed processed through the mill. These two fac-

tors can vary greatly within a region as well as from region to region.
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The simulation model requires a user supplied variable repair cost per ton
of seed processed for the entire mill as input data (card 14, Appendix III).
Repair cost per cost center usually dependé on the amount of machinery
within that cost center. One indicator of the amount of machinery in a
cost center is fhe total connected horsepower of that cost center. The
computer model divides the total mill variable repair cost among the cost
centers based on the ratio of cost center connected horsepower to total mill

connected horsepower.

Water: The amount of water used by a specific machinery or equipment item
is included in the data set in the fixed cost section of the computer model.
Water use is expressed in terms of 1,000 gallons per ton of cottonseed
proceseed. Similiar to electricity, water costs are supplied by the user
as a water rate per 1,000 gallons and a monthly charge when no water is
used (card 14, Appendix III). The total water cost is developed at each
level of capacity utilization (Fortran Stat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>