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"Abstract

A survey of the author's internship experience with
;he Dallas Power & Light Company during the period January,
1979 through January, 1980 is presented. During this one
year internship, the author worked as an Engineer in the
Executive Department. The intent of this report is to
demonstrate that this experience fulfills the requirements
for the Doctor of Eﬁgineering internship.

The author's activities during this period can be
categorized into two major areas. First, technically orien-
ted, in which he developed a model to project future elec-
trical demands based on land usage, and a computer program
that implements this model. Secondly, a selection of non-
technical business oriented areas wére investigated. The
tasks in these areas offered him the opportunity to be ex-
posed to the organization and operation of an investor owned
public utility company and to gain experience in a non-

academic business environment.



Internship Objectives

To become familiar with the organization and operation

of an investor-owned electrical utility company.

To make an identifiable contribution to the organization

in which the internship is served.

To gain experience in a non-academic business environment
especially in the areas of planning, cost analysis and

economics.
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Introduction

This report describes my Doctor of Engineering intern-
ship experience with the Dallas Power & Light Company, an
investor-owned electric utility company. The internship
was pefformed over the period January 11, 1979, through
January 10, 1980. My internship supervisor was Mr. Don M,
Deffebach, executive assistant to the vice president respon-
sible for the Engineering, Distribution and Plant Departments.
During this year, I was exposed to both technical and non-
technical aspects of operating an electric utility company.

My.technical assignment was initially described in
general terms: project the Dallas Power & Light electrical
system configuration for a time when the electrical demand
is double its present value. Working toward this goal, a
small area load projection and substation loéation model was
developed and a computer program implementing this model was
written. This program allows the user to investigate many
possible growth scenarios, projecting the service area elec-
tricai demand distribution for each growth pattern selected.
The detailed technical report prepared at the conclusion of
this project is provided as an enclosure to this internship

report.,



Non-technical areas of experience during the internship
varied from corporate philosophies to communications. Working
at the vice presidential level within the organization pro-
vided me with a broad outlook that would not have been possible
had I been assigned to a position deeper within the organiza-
tional structure. The partial organizational chart on the
next page (Figure 1) shows the location of my internship posi-
tion with respect to the company's top managers.

The intent of this report is to show that my internship
experience with DP&L fulfilled the requirements for the
Doctor of Engineering internship. The fact that these require-
ments have been satisfied will be demonstrated through a dis-
cussion describing how each of the three objectives of the
internship were met. This report is divided into three main
sections, one for each of the objecfives.

The page numbering is continuous through the report in-
cluding the enclosure. Since the enclosure has separately
numbered pages, the page numbers corresponding to this report
are given in parenthesis before the original page numbers.

For example, a page in the enclosure numbered '"(48) 20"
would be page 48 of the internship report and page 20 of the

enclosed technical report.
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The Internship Company

The Dallas Power & Light Company (DP&L) is an investor-
owned public electric utility. DP&L is one of three opera-
ting companies within the Texas Utilities Company Syétem.

The Texas Utilities Company System is an investor owned
electric utility holding company that includes three elec-
tric utility companies (Dallas Power & Light Company, Texas
Power & Light Company, and Texas Electric Service Company),
two resource development companies (Chaco Energy Company

and Basic Resources Inc.), a fuel company (Texas Utilities
Fuel Company), a generating company (Texas Utilities Genera-
ting Company), and a services company (Texas Utilities
Services Incorporated). The three operating electric utility
companies supply electrical energy to over four million
people.

Dallas Power & Light Company supplies electrical energy
to the Greater Dallas area, including the cities of Dallas,
Highland Park, University Park, and Cockrell Hill. DP&L
also serves some of the adjacent unincorporated area. The
service area extends into five Texas counties (Dallas, Denton,
Collin, Rockwall, and Kaufman). The Company's system of

transmission lines is interconnected with the systems of



Texas Power & Light and Texas Electric Service. Five
generating stations within Dallas County are totally owned
by DP&L (Dallas, Lake Hubbard, Mountain Creek, North Lake,
and Parkdale Steam Electric Stations) and the Company also
.maintains a partial ownership in three lignite plants (Big
Brown, Martin Lake, and Monticello) and one nuclear plant.
Thevnuclear plant; Comamche Peak, is scheduled to begin

commercial operation in 1981.



Section One

OBJECTIVE: To become familiar with the organization and
operation of an investor-owned electrical

utility company.

This first internship objective was met through the
accomplishment of several technical and non-technical
activities. In order to obtain an overview of the Company's
organization, I reviewed the Organization and Procedure
Manual. This document contains a set of organization charts
for DP&L as well as many operational and personnel proce-
dures. After reviewing this document and discussing infor-
mation.contained therin that was not clear to me with my
internship supervisor, I was given an opportunity to spend
three weeks on an orientation tour of the Company.

My orientation took me through seven of the Company's
thirteen departments. These were the Energy Services,
Engineering, Distribution, Plant, Accounting, Rate & Eco-
nomic Research, and Data Processing Departments. This tour
provided me with my first exposure to the actual operation

of an investor-owned electrical utility company.



The Energy Services Department is subdivided into
 seven main sections, three of which are geographically
oriented, that is, they perform basically the same
functions but for different parts of the DP&L service
area. The four remaining divisions are company wide in
scope., Each of the three geographically oriented  divi-
sions provide assiétance to customers by classes, such as
large commercial or residential, and they all have a con-
sumer services subsection which deals primarily with effi-
cient uses of electricity in the home. The Power Accounts
Division assists three mainclasses of customers including
apartment developers, government agencies (city, state, and
federal), and food services (restaurants). The assistance
provided usually deals with the supply of electrical energy
with sufficient reliability to meet the needs of the custo-
mer at the mdst reasonable cost. The Industrial Accounts
Division performs a similar service for the DP&L industrial
customers. Customer consultation, consumer services, tech-
nical services, and program coordination are all responsibi-
lities of the Consumer and Technical Services Division. This
division provides customer assistance in the areas of lighting,
heating, air conditioning, solar applications, energy efficiency

of appliances, and public displays and programs. The last



division of Energy Services Department is the Service
Coordination and Statistics Division. As their name
implies, this division coordinates service requests and
accumulates department related statistics such as mar-
ket research, load use, appliance saturation, and custo-
mer buying patterns.

Eight divisions make up the Engineering Department.
As would be expected, this department provides the engi-
neering expertise for the Company. Four of the divisions
are primarily design oriented, these being the Substation &
Transmission, Power Plant, Overhead, and the Underground
Divisions. The Planning Division studies system reliabi-
lity and long range requirements. During my internship I
worked very closely with the personnel of this division.
Acquisition of real estate and rights of way is the responsi-
bility of the Real Estate & Right of Way Division. This
division also maintains all real estate reéords and performs
surveying services for the Company. Preparation and mainte-
nance of the system maps comes under the Drafting Division
as does the Department tracing and micro-film files. This
Division also performs many special projeéts, one of which

was part of the data collection for the small area load

projection model developed as a part of this internship.




The Estimating & Statistical Division rounds out the
Engineering Department. These people prepare estimates
and work authorizations for overhead and underground work,
and for changes in the Company's transportation, communi-
cation, laboratory and office equipment. They also pre-
pare the Department's budget and perform an analysis of
construction costs.

The Distribution Department is responsible for construc-
tion, operation and maintenance of the electrical distribu-
tion system, street lighting system, and customer metering
and services. They are also responsible for construction
and maintenance of the transmission system and for operation
and maintenance of the Company's vehicle fleet. 1In order to
carry out these functions, the Department is divided into
twelve divisions. To assist the Department Manager, an
intermediate management level has been established and staffed
with four managers: the Manager of Distribution - Construc-
tion and Maintenance, the Manager of the Northeast Service
Center, the Manager of the Southwest Service Center, and the
Manager of Distribution -~ Operations and Services. The
Accounting Division and the Safety and Employee Welfare Divi-
sion both report directly to the Department Head while ail of
the remaining divisions report to one of the intermediate

managers. This Department is probably the most visable to the




public since the large majority of customers will never
- meet Company employees from the other departments except
for the meter readers. The employees that connect and
disconnect electrical service, replace wires downed by
a storm, and construct new eiectrical distribution and
transmission lines all work in the Distribution Depart-
ment. An organizational chart for the Distribution
Department is shown on the next page (Figure 2).

Operation of the Company's generating stations, trans-
mission system, and distribution substations is the responsi-
bility of the Plant Department. As in the Distribution.Depart-
ment, the Plant Department contains an intermediate manage-
ment level, three group managers in this case. Again,
Safety and Accounting report directly to the Department
Manager. The Generation Group Manager coordinates the acti-
vities of the five generating stations (Dallas, Mountain
Creek, Parkdale, North Lake, and Lake Hubbard Steam Electric
Stations) and the Plant Betterment Division. This division
seeks to improve production efficiency through technical
studies of operation and maintenance procedures and other
engineering aspects of generating station equipment. The
Maintenance & Construction Group is composed of four divi-

sions: Mechanical Maintenance and Construction, Electrical
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Maintenance and Construction, Civil Maintenance and Construc-
tion, and Grounds Maintenance and Construction. In addition
to coordinating maintenance among DP&L plants, the Group
Manager also coordinates maintenance activities with the
associate electric companies (Texas Power & Light, and

Texas Electric Service Company) and assures that an adequate
supply of spare parts is maintained. The third group within
the Plant Department is the Substation and Transmission
Operation Group which is responsible for the operation of the
System Control Center, and system protection. The System
Control Center is the nerve center for the entire electrical
system, being tasked with the continuous and safe operation
of the transmission system and substations, allocating load
among generating stations, and regulating power interchange
with interconnected companies.

Three divisions make up the Accounting Department which
is responsible for corporate treasurer functions, general
accounting, property accounting and customer accounting
activities of the Company. The General Accounting Division
performs all of the services normally associated with an
accounting section of a company: general accounting records,
taxes, payroll, financial reports, audits and reconciliations,

cash budgeting, and external reports. Since a utility has so



many customers, a separate division exists to maintain custo-
mer accounts. The Customer Accounting Division performs all
accounting services required for customer accounts such as:
customer accounts receivable, customer's deposit records,
auditing bills, receiving and accounting for customer mail
remittances, calculating KW demands for billing purposes,
receliving payments from customers who call in person, and
other services as required. Responsibilities of the Property
Accounting Division include maintaining property records;
maintaining property vintage, location, and tax code records:
keeping records of plant investment; and preparation of yearly
ad valorem tax reports.

Developing and administering sound rates and rate
policies is one of the responsibilities of the Rate & Economic
Research Department. In addition to rate analysis and design,
they also supervise rate application, perform rate and economic
research studies, review large contracts for sérvice prior to
execution, analyze actual and estimated energy sales and
system demands, operate the Company library, prepare the offi-
cial load projections, and gather statistics pertaining to
system demands, energy sales, revenues, rates, power plant
operation, and weather. This is the Department with which I
worked most closely during my research on marginal costs and

marginal cost pricing of electricity.



My official orientation ended at the Data Processing
Department. Since the Company was in the process of
implementing a computerized customer information system at
the time of my orientation, I only had a brief visit at
that time. However, my exposure to this Department increased
as my work on the computer implementation of the small area
load projection model progressed. This Department operates
the company's keypunch, tabulating, and computer equipment.
They also maintain the Company's Organization and Procedure
Manual, including format design and issuance of approved
revisions and additions.

The following departments were not included on my orien-
tation schedule: Personnel; Purchasing & Stores; Research |
and Environmental Services (I visited with this Department at
a later date); Taxes, Insurance & Property; Treasury; Custo-
mer Information (since my office was on their floor, I learned
quite a bit about this Department during the internship); and
Communications Services.

My courses at Texas A&M University proved useful during
the orientation since they allowed me to communicate with
members of these departments in their own jargon resulting
in greater information flow and better questions concerning

their areas of responsibility.



While the orientation provided me with an overview of
the Company, much more was learned over the period of the
internship through discussions with my intern supervisor.
Fortunately for me, he was willing to spend many hours
explaining various management philosophies, corporate poli-
cies, and business practices. From time to time throughout
the internship period we talked about management styles and
methods of improving communications. Many times our dis-
cussions continued after completion of the normal work day.

He often routed technical trade periodicals to me so that I
had the opportunity to become familiar with the hardware used
by an electrical utility in addition to the theory behind the
hardware. During my internship one of the Company's generators
was undergoing a major overhaul and I was fortunate to be

able to visit the manufacturer's overhaul facility and observe
part of the generator field rewinding operation.

I was asked to review and comment on a number of tech-
nical documents. These ranged frém documents dealing with
system reliability and the marginal cost reporting require-
ments under Section 133 of the Public Utility Regulatory
Policies Act of 1978 to detailed testimony presented during
the rate cases then in progress.

In Névember, the Company started one of its evening

in-house courses for employees. This 24 week course was the



Steam Power Plant Course which covers such topics as basic
laws and properties, generation of steam, work from steam,
fluid flow, electricity, and a number of other miscella-
neous topics. I decided to take advantage of this oppor-
tunity and enrolled in the course. While the theory con-
tained in this course is a worthwhile review, associating
with plant operators and maintenance personnel presents an
opportunity to learn their jargon and some of their beha-
vioral patterns. Through an agreement with the instructor,
I have been able to continue the course by correspondence

during this semester.

11



Section Two

OBJECTIVE: To make an identifiable contribution to the

organization in which the internship is served.

This internship objective was met through the accom-
plishment of the primary assignment of my inteynship which
was to project the Dallas Power & Light system configuration
after a one hundred percent growth in system demand has
occurred. Based on the official company projections, this
level would be reached within the next twenty years. My
initial approach to this task was to obtain and read as
much material on the subject of load forecasting as was avail-
able within a reasonable time frame. After two months I had
a collection of over twenty relevant documents. Reviewing
these, it became obvious to me that the classical methods of
load forecasting were inadequate for my purposes. Most of
these classical methods depended on time series analysis to
project future energy or demand on a system-wide basis so
that even if they produced valid results, they did not pro-
vide the spacial distribution of these projections. That is,

they would purport to be capable of predicting system-wide

demands but not the demands in any particular small geographical

12
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location. Since the system configuration includes substa-
tion locations, a method to determine the geographical
location of any projected demands was required. After some
thought, the small area load projection and substation
location model concept began to take form. A few weeks

after working on this concept, I learned that another utility
was also working on a geographically orientated load fore- .
casting procedure. I contacted these personnel and obtained
some technical papers from them which described the work they
were doing. After reviewing this work, I decided that their
methods were not directly applicable to the Dallas area but
that some of their ideas corresponded with the ones I had
been developing. This fact gave me confidence in my contin-
uing development of the small area model that was ;pplicable
to the Dallas Power & Light service area. The final report
covering this Small Area Load'Projection and Substation Loca-
tion Model and the computer implementation is included as pages
16 through 133 of this internship report.

Once the model concept was formulated, the question of
data requirements was addressed. The model requires data for
numerous small segments of area, called cells, throughout the
service area, Basically, the data required for each cell

includes the present use to which the land is being put, the
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city zoning for that land (in Dallas this is an estimate

of the future use for the land), the electrical feeders that
serve the cell, and the percent of the feeder area covered
by the cell. The number of cells isdependent on the cell
size which in turn is determined by the required resolution
the model user desires in the results. This representé a
trade off between resolution and data collection time and
cost. A meeting was held with the planning engineers and
other representatives of the Engineering Department and it
was decided that the cell size should be one quarter of a
district. The DP&L service area is divided into one square
mile segments called districts. The electrical system maps
are based on this district "grid" and it is a common
reference frame used throughout the Company. Cell size was
therefore set at one quarter of a square mile in area, four
cells to a district. The task of data collection for the
more than 1500 cells still lay ahead.

A representative group of cells was selected and data
collected for these so that a time estimate for the total
data collection process could be made. The estimate came to
approximately six man-months. Two persons from the Drafting
Division were recruited for the data collection task primarily

because they were most familiar with the system maps and



aerial photographs of the DP&L service area. While this

data collection effort progressed, the computer implementation

of the small area load forecasting model was developed and
debugged. After the data collection and computer encoding
efforts were completed, several runs of the model were‘made.
The results of these test runs are presented in the enclosed
report.

This model and computer implementation will allow the
system planners to study many possible growth scenarios to

determine the sensitivity of resulting configurations to

changes in the growth estimates. In addition to determining

substation locations to satisfy future demaﬁds, the model
can be used to study system distribution line losses versus
feeder length, substation loading, or number of substations.
These studies are useful for making economic comparisons

'among possible alternatives.

15



Section Two-A

SMALL AREA LOAD PROJECTION
AND

SUBSTATION LOCATION MODEL
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Foreword

The traditional methods of load forecasting for
electrical utilities do not providelinformation concerning
the locations of projected demands since they are area-wide
techniques. In order to plan and construct facilities for
short-range requirements which will mesh withAthe long-
range growth patterns, some projections of load locations
over the ionger term must be available. This report des-
cribes a small area load projection model and its computer
implementation developed during the author's Doctor of

Engineering internship with Dallas Power & Light Company.
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Abstract

A small area load projection model based on land use
has been developed which allows the user to determine
future demands by geographical location. The model also
collects all demands scattered throughout the service area
into substation locations. A computer implementation of
this model has been successfully developed. This implemen-—-
tation allows the user to specify up to twenty separate
growth areas within the total service area, each of which
can have independently selected growth rates. Demands are
projected on the basis of how the land will be used during
the target period. Future use is assumed to follow the
City Zoning Ordinances. Demands for various land uses
are calculated for present use patterns and technology but
may be varied for projection purposes. These demands are
of the form kilowatts per square mile, for each of fourteen
identified land use types. Locations for future substations
are automatically selected and can then be specified for
further investigations concerning losses, feeder loading and

feeder length.
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Introduction

In order to have present construction meet not only
the requirements of today but also those of the future,
some knowledge of the future demand patterns by location
should be known. Unfortunately, the most commonly used
projection methods only attempt to determine an area-wide
demand for some future point in time. This projection may
suffice for bulk power requirements but is inadequate for
long~range planning of distribution substation requirements.
The relatively short lead times for substations and distri-
bution feeders as compared to generation capacity has, in
the past, allowed the system planners to provide adequate
capacity for customer needs. Today, however, with the rapid
development of the remaining real estate within the City of
Dallas, locations for future substations are becoming not
only harder to find, but also much more expensive. To limit
the cost to our customers, substation sites and transmission
right-of-way must be obtained as early as possible. Ideally,
these locations can be selected and procured pfior to the
development of the surrounding areas.

The selection of these locations depends on the availa-

bility of a geographically oriented demand projection

iii
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technique. The small area load projection method developed
provides the required geographically distributed demands.
This model determines the projected demands for each one
quarter square mile '"c€ll" within the service area. After
these projections are made, the individual demands are
collected or "gathered" to existing substation locations.

If the capacity of the existing substation is insufficient, -
additional substations are located as required. In addition
to projecting possible substation locations, the computer
implementation of the small area load forecasting model
keeps track bf all substation - cell "transactions" so that
a record is maintained of which substations (up to six) feed
each cell. This information is useful for feeder dgsign and
routing studies. A measure of system losses, by substation,
is maintained in the form of demand times distance (megawatt-
miles) so that comparisons among several possible sets of
substation locations can be made. A detailed description
of the small area model is presented in Appendix A while
Appendix B contains a user's guide for the LANDUSE computer

program that implements this model. Appendix C contains a

listing of the computer program.
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Background

The small area load projection model is based on
the theory that total system demand is composed of small
parts. These small increments of demand are caused by
electrical usage within given environments. One of these
usage environments is land use. It is reasonable to assume
that the electrical demand in any given area depends to a
large extent on the use to which that area is put. For
example, one would expect the electrical demand density to
be lower in a rural area than in an urban area. Similarly,
various land uses within an urban area, such as Dallas,
result in different electrical demand densities. Since the
DP&L service area maps are based on a one square mile dis-
trict system, this "grid" was adopted as frame of reference
during data collection. Each district was subdivided into
four parts, called cells, identified by their compass
direction from the district's center. That is, the four
cells of a district identified as 11NO1W would be 11NOIWNW,
11NOIWNE, 11NO1WSW, and 11NOIWSE. These cells, each one-
fourth of a square mile, are the basic unit of area used in
the small area model. There are over 1500 of these cells

in the service area each of which required a separate set of
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data. Fourteen land use types were identified for use
within the Dallas Power & Light service area. These land
use types are listed in Table 1. Zoning maps covering all
areas of Dallas were obtained from the City of Dallas.
Aerial photographs of the DP&L service area were on hand
at the start of this project and were used éxtensively
through0ut the data collection process.

The raw data was initially recorded on Data Sheets and
later entered into a computer disk file. A sample sheet is
shown in Figure 1. The actual use and average age of faci-
lities in the cell were coded from aerial photographs while
the zoning was taken from the city zoning maps. Transpor-
tation and age information is being reserved for possible
future use. Electrical distribution feeder data was taken
from the Company's 13KV one line féeder maps. This data
includes the feeder's nomenclature or name, the percentage
of area fed by the feeder that is also in the cell, and the
percentage of the cell's area that is covered by the feeder.
Approximately eight man-months were expended during the data
collection/coding portion of this project. While the data
coding was in progress, computer programs implementing the

small area model were being developed.
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TABLE 1: LAND USE CODES

Code Description
R1 Large single family
R2 Single family
R3 Small single family
M1 Multi-family (1-3 stories)
M2 Multi-family (more than 3 stories) J
Cl Small commercial
c2 Medium commercial (2-3 stories)
c3 Heavy commercial (over 3 stories)
C4 Large shopping centers
Il Light Industrial
I2 Medium industrial
S1 Vacant and usable
s2 Undevelopable (park, cemetery, etc.)

s3 - Flood plain
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DATA SHEET

Coder Date

District NW NE Sw SE

East North

Land Use:

Actual Use Present Zone

% Code

IaR

Zoning

Age:

Transportation:

Now Proposed

Highway lanes

Rail tracks

Bus routes

Through streets

Feeders:

Name % Feeder % Cell

Comments:

Figure 1
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The Model

Since the projections of future demands are based on
land usage, the demand density for each of the fourteen
land use types had to be determined. Three of the four-
teen uses represent vacant land with a zero electrical
demand. The eleven remaining demand densities were deter-
mined using an iterative process that matches cell and
feeder areas with land use types. Appendix A contains a
detailed description of this process in the "Theory of the
Model" section. Once the demand densities are known, the
present demands within each cell can be easily calculated
since the percentage of each land use type within the cell
is known (this is part of the data).

The growth portion of the model takes us from the
existing cell demands to the cell demands at some future
point in time. Two possible ways land use within a cell
can change are modeled, referred to as the two growth modes.
The first of these, vacant development, is a process whereby
all land area that is presently being used remains unchanged
with respect to use and all vacant developable land is
developed in accordance with the city zoning for that area.
All city zone types are matched with one of the fourteen land

use types used by the model. The second growth mode is com~
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plete redevelopment of the area. In this mode, all area
that is presently used as well as vacant area is trans-
formed to its zoned usage. Since, in the City of Dallas,
the zones reflect a land use plan rather than actual use,
the city zoning is an indication of ultimate land use for
an area. Of course zoning changes, but it is today's best
guess at the future use.

Up to twenty separate areas can be identified for
growth. Each of these areas may have a separate growth
amount which equates to a percentage of vacant land developed
in the vacant development mode or a percentage of '"zonal
compliance" in the redevelopment mode. Figure 2 illustrates
this growth area concept by indicating four possible growth
areas with an estimated growth amount for each. The growth
areas are chosen based on experience as well as the outputs
of other population trend models such as the Urban Growth
Simulation Model used by the Department of Transportation,
North Central Texas Council of Governments. The growth areas
and growth amounts are influenced most by the target year for
which the projection is being made. That is, larger areas
are expected to have higher growth amounté as one looks fur-~

ther into the future.
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Since technological and psychological changes can
affect energy use patterns, the model allows extermal ad-
justment to the land use demand densities if the user has
information that indicates energy use patterns will change
for any or all of the land use types by the study year.

After the future cell demands are obtained, they are fed
from distribution substations.

The process by which substations are assigned demands
from the cells is called gathering since the substations go
from cell to cell collecting increments of demand. Initially,
a substation feeds all of the demand within its own cell.
Then it reaches out to all cells adjacent to its own. If
capacity is still available, it then reaches out to the next
layer of cells and the process continues until either all the
capacity is used, all the cells aré satisfied, or the maximum
distance a substation is allowed to reach is exceeded. After
this process is completed, there may still be some cells with
unsatisfied demands. In these cases the model will select
locations for additional substations in those cells with the
greatest unsatisfied demands. The number of substations that
will be created at any one time is a user specified variable.
During the gathering process, the relationship between each

substation and each cell, if one exists, is recorded so that
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we know which substations feed which cells and the demand
satisfied by each substation. A measure of the distribu-
tion line loss is also maintained for each substation as

a sum of all demands satisfied times the distance from the

substation to that demand.
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Results

The small area model was used to project the demands
that would exist in a period twenty years from now. The
growth areas selected and the amount of growth in each are
shown in Figure 3. It should be noted that although some
amount of effort was put into this selection, the primary
purpose of this growth case was to exercise the model.
Table 2 lists the significant control variables used during
the model runs. Yor a description of the variables and
their function see Appendix B, Table B~2. One run was made
with growth taking place in the vacant development mode
(case 1) and another with the redevelopment mode (case 2).

In the vacant development mode case, the run resulted
in nine additional substations. These are indicated by
triangles or stars in Figure 4. The run using redevelopment
growth identified thirty-five additional substation locatiomns.
The circles or stars indicate their locations in Figure 4.
In Figure 4 the stars indicate locations selected by both
runs of this test case.

Six of the nine substation locations created in the first
case have identical positions to those of the second case.

The other three are in the same general area as three substa-
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"TABLE 2: 'EXAMPLE VARIABLES

Variable ~Value

‘Case 1 Case 2
BOUNDS ' F | F
ALLGRO F T
GROBND T T
NGAREA 20 20
DELTA 0.5 0.5
NEWLMT 66.6 66.6
NNEW 2 ' 2
DELNEW o] 0
MDBSUB | ‘ 5 5

MAXRNG 10 10
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tions identified as being required in case two. These
three "pairs'" are circled in Figure 4. Note that some of
the substation locations are very close to existing trans-
mission lines (indicated by lines connecting the dots)
while others are quite distant from existing lines. This
indicates where new transmission lines would be required
under the selected growth pattern. After these results
were obtained, another pair of cases was run.

The second set of cases assumed 100 percent growth
throughout the service area. This may be thought of as an
ultimate saturation or upper bound condition. Comparing
the projected demands of these two sets of cases with the
presently experienced actual demands brings to light the
growth patterns shown in Table 3. -Growth in the redevelop-
nent mode includes the vacant land in each growth area and
so the total demand projected by the redevelopment mode
includes the demand projected by the vacant development mode.
The demands determined by the four runs as well as the
changes between them are listed. The present demand is pro-
vided as a reference point.

Subtracting the growth in demand due to vacant develop-
ment from the total growth leaves that portion of the growth

due to land use changes. This basis for growth and the
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TABLE 3: GROWTH PATTERNS

MODE
Vacant Redevelopment
Time Period MW % MW %
Present 2343 : - - 2343 - -~
20 Years 3243 900 58 4742 2399 39
100% 3887 ‘644 42 . 8468 3726 61
Total Growth
to 100% 1544 100 6125 100
TABLE 4: GROWTH BASIS
Total _ Vacant _Use Change % % Use
Period Growth  Growth Growth Vacant Change
Present to 20 Years 2399 900 1499 38 62
20 Years to 100% 3726 644 3082 17 83
TABLE 5: DISTRIBUTION LINE LOSSES
AND SUBSTATION LOADING
Mode Size (MW) Number "Loss" % Loading
80.0 86 2.11 87
Redevelopment : 66.6 : 88 2.11 89
66.6 93 o 1.82 84
80.0 71 2.28 77
Vacant 66.6 73 2.21 79
66.6 75 2.07 76

Present Varies 68 1.66 65
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percentages of growth due to both bases are shown in Table 4.
Note that 38 percent of the growth over the next twenty years
is due to development of presently vacant land while only

17 percent of the growth beyond twenty years is attributable
to the same basis. This is due primarily to the "using up"”
of vacant land.

The model can also be used to investigate the effects
that substation size and the number of substations have on
voltage drop (megawatt-miles), losses (megawatts squared-miles)
and percent average substatioﬁ loading. A comparison among
several runs is given in Table 5. Again, the present is
included for comparison purposes. In general, as the number
of substations is increased, losses due to distribution
lines decreases along with the average loading. In all cases
the substations are more heavily loaded than they are at

present.
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Conclusions and Recommendations

To date, application of ‘the model has been limited to
a relatively small number of cases. In every case the model
has performed as expected. Based on this limited experience,
it appears that the LANDUSE program will be a useful tool for
system planners, especially those involved in distribution
planning. Some of the program features have not been used
other than for programing checks. For example, if the BOUNDS
feature were used, portions of the system that required fur-
ther analysis could be investigated without calculating
results for the entire system.

One limiting factor was discovered during the selection
of the twenty growth areas and their growth amounts. The
present program requires that all growth areas be grown by
the same mode. In reality, growth takes place by both modes
not only in different areas but even within a given area. To
overcome this inflexibility, the growth subroutine will be
reprogramed to allow both modes of growth in each growth area.
Each mode within an area wili be able to have its growth

amount specified independently.

17
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Appendix A -~ Small Area Model

General

While traditional load forecasting methods and models are
frequently used to determine future peak demands and energy
requirements, they do so on a system wide basis which does
not allow the user to gain insight into the geographical loca-
tion of future load centers. This missiné information is
required if one is to provide long range predictions for the
purpose of substation siting. To overcome this shortfall, a
small area load forecasting model was developed that uses
incremental areas called cells as the basic building blocksof
the service area. The size of this cell is not a modgl depen~
dent absolute but rather a variable which is determined by the
resolution required by the user for a particular application.
There is almost always a trade off between desired resolution
and data collection costs. In general, the farther into the
future one looks, the larger the cell may be. Assumptions
associated with the development and implementation of this
small area model are based on the prime assumption that the
cell size has been selected so that the required resolution
can be obtained. That is, the uses of the land contained
within any given cell can be represented as a homogeneous "mix-

ture" spread throughout the cell. For example, if a given cell
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contains the following land usage: 50% small residential,

30% small commercial, and 20% light industrial, the areas with-
in the cell that are used for these purposes could not be dis-
tinguished. They would, in effect, be blurred together. We
would know, for example, that 20 percent of the cell was used
for light industrial purposes, but we would be unable to tell
where within the cell this activity takes place.

The same thought process carries over to the electrical
feeders within the cell. We know which feeders supply energy
to the cell but the information concerning which parts of the
cell are fed by each is lost. Having determined that whatever
size has been selected will be adequate for the purpose at hand,

we can now proceed into the theory of the small area projection

model.
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Theory of the Model

This model projects future electrical demands based on
land usage. The model is actually a land use projection tool
rather than an electrical model although part of the model
does determine the electrical load densities for various types
of land usage. Initially, present electrical demands for
eleven land use types are determined by overlapping areas of
feeders and cells. Figure A-1 illustrates this overlapping
process. The common area of cell "I" and feeder "F-1" is
shown shaded. Assume the peak demand for feeder "F-1" is DF—l
and that cell "I" is composed of 20% land use 1, 30% land use 2,
and 50% land use type 3. Further assume that 40% of the feeder
area is overlapped by the area of cell "I". The demand for land
" use 2, let us call it ) is given by:

= 0.30 X 0.40 X D,

D u-2
Since all land uses do not have the same electrical demand den-
sity, this initial estimate always contains some error if the
cell encompasses more than one land use type. Even with only
one land use type within the cell, error would be present if any

of the feeder area contained other land use types. To overcome

this difficulty, relative demand densities for all the land uses
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are determined. These relative demand factors are found through
an iterative process. Initially, all the nonvacant land uses
are assigned factors of 1.0 while vacant uses are assigned fac-
tors of 0.0. The total feeder demands are preserved through a
proration of the total feeder demand among the land uses as
shown in Figure A-2. After an initial iteration, the calculated
demand densities for each land use type are compared in order to
find the relative density factors for the next iteration. The
process continues until there is no change from one iteration to
the next. Figure A-3 shows a typical convergence case of land
use demand densities and Figure A-4 presents the associated
relative demand density factors. New demand densities are then
calculated as follows:

D = 0,30 X 0.40 X D

LU-2 F-1

This is the equation that was given at the bottom of Figure A-1l.

X (factor for use 2)

In reality, the electrical demand for each land use type is not
constant throughout the service area. In order to obtain the
present electrical demand for each of the cells within the service
area we must again prorate demands so that the sum of all demands
within the feeder add up to the feeder total. The previously
calculated densities serve as the proration factors. The cell
demands can then be found as shown in Figure A-~5. At the end of
the process, the present demand for each cell with the service

area is known. The next step is to project what these
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demands will be at some future point in time. In order to

accomplish this task, a land use growth process is used.
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Growth Process

The land use within a cell can and will change over time.
Within the City of Dallas, zoning reflects a land development
plan rather than an actual use. Because 6f this, the city
zoﬁing is.used as the future us; for all land. This model
considers two possible methods of growth from the present
land usage to that indicated by the zoning. These methods are
referred to as the growth modes. The first mode will be called
"vacant development" because in this mode only the land that is
presently vacant is changed in use. That is, the previously
vacant land is now developed. The second growth mode is called
"redevelopment" since in this mode all of the land within a cell
is changed from present use to that dictated by the city zoning
for that area. It should be noted that in both modes the growth
takes place as indicated in the éity zoning ordinances for that
area in question. If a cell has more than one zoning within
its boundariés, the land is developed or redeveloped with a
demand that is the weighted average of the demands associated

- with those uses. This process is shown in Figure A-6. The
redevelopment mode isreferred to as the alternate method in
this figure. The GFACTOR is an area growth factor described
below.

Ideally, one would specify the extent of development that

takes place within each cell by the target year. This is not
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possible in practice so a number of growth areas are identi-
fied and all of the cells within these growth areas are
developed by the same amount. This growth factor (GFACTOR)
indicates the percent of development or redevelopment that
takes place within the cells of that growth area. While the
model does not limit the number of growth areas, the computer
implementation presently limits the user to twenty areas. At
present all areas must be grown by the same mode; however, this
restriction is being relaxed by a programing modification that
will allow each area to be grown by both modes with separately
specified amounts. When the growth process has been completed,
projected demands for each cell within the service area are
calculated by applying the electrical demands for each land use
type to the projected uses. The next task is to satisfy these

scattered electrical demands.
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Gathering Process

The projected cell demands are satisfied through a
"gathering' process whereby the individual cell demands are
gathered to distribution substations. Initially, existing
substations are used until they are fully loaded or loaded
to the desired level. If some demands remain after this is
completed, additional substation locations are selected
which will satisfy the remaining demand. The gathering pro-
cess proceeds as follows.

Initially, an existing substation satisfies all of the
demand within its own cell., If this demand is larger than
the substation's capacity, the remaining demand will be satis-
fied by adjacent substations if they have available capacity.

* If the adjacent substations are also at maximum ldad, a new
substation location will be selected that can satisfy the
demand. If the substation has remaining capacity after satis-
fying the demand within fts own cell, it reaches out to adja-
cent cells and satisfies the demands within these cells. The
maximum distance (RANGE) a substation is allowed to reach out
is called the MAXRNG and is equivalent to specifying a maxi-
mum feeder length. The RANGE is increased by one cell each

iteration. An iteration being one pass through all substations
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at a given range setting. During each iteration the substa-
tions with remaining capacity reach out another cell in
range until the maximum range is attained.

If a demand is within the range of two or more substa-
tions, they take turns satisfying portions of the demand.
Figures A-7 through A-10 demonstrate this gathering procedure.
If all of the cell demands have been satisfied, the gathering
process stops. If all of the substations within MAXRNG of an
unsatisfied demand are at full capacity, a new substation
location will be selected to satisfy this demand. The capacity
of this new substation is a user specified input variable (all
new substations will have the same capacity). A cycle is
defined as that period between substation creations; during any
given cycle the number of substations remains constant. The
selection of a new substation location coincides with the start
of a new cycle. The maximum number of cycles as well as the
maximum number of substations that can be created at any one

time are user specified input variables.
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Appendix B - LANDUSE User's Guide

General

The LANDUSE computer programs implement the small area
growth model described in Appendix A. It is assumed that the
user has read through Appendix A prior to this point and that
he/she has a general overall understanding of the model being
implemented. This model has the capability of determining
load densities for various land uses throughout the DP&L ser-
vice area. These land use related demand densities are later
used to project éhe future demands based on the pfojeéted land
uses within the service area. Control variables determine
which functions are executed and which data sets are used.

Data to the programs falls into three main categories:
cell and feeder data, substation data, and control data. Each
of these will be covered in more detail later in this guide.

Table B-1 lists the LANDUSE computer routines by name and
version/modification number for the DP&L UPIN computer file.
Also included in this table is a brief comment concerning the
routine's purpose. LUSE is the main control program which cails
the subroutines needed to accomplish the tasks indicated in the
control data. INPUT, CHECKF and NORMAL take the raw data and
determine the relative demand densities for the fourteen land

use types and the present kilowatt demand for each cell in the
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service area. After this is accomplished, the user has the
option of storing these intermediate results or continuing on
to the growth phase.

Subroutine GROW takes the existing cell demands and
modifies them according to one of two possible growth proce-
dures. The first procedure assumes that only the vacant deve-
lopable land within a cell will be developed. This land is
then developed according to the way the area has been zéned by
the controlling city. The second growth procedure involves a
complete redevelopment of the land within the cell. Again,
this developmént takes place as the land is zoned. In both
cases, the user can specify up to twenty growth areas within
the service area and select an independent growth for each of
these areas. At the present time the computer implementation
requires that all areas be grown by the same method (vacant
areas being developed or complete redevelopment). Future
modifications to the program will allow the user to specify
either or both methods for each growth area independently.
Each area will then have the possibility of two separate
growth rates: one for development of vacant land and another
for redevelopment. After completion of the growth process
and the determination of "new" cell demands in kilowatts, these
scattered demands must be fed from existing substations or

new ones if the existing substation capacity is insufficient.
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This process takes place in subroutine GATHER. Results are
printed by subroutine OUT.

The LANDUSE control variables are presented in the
control variable section. This section gives a detailed
description of the action initiated by these variables. The
specified action is only taken if a control variable has the
indicated value. For example, if the list states "XYZ will
happen if ABC is equal to 0" and no reference is made to
any other value of ABC, action will only be taken if ABC is
equal to "O" and any other value of ABC is ignored.

The program tracks all cell data on a grid coordinate
basis. This grid is composed of a north-south ordinate and
a east-west abscissa with the origin located at the southwest
corner of Dallas County for the DP&L data. The origin is
dependent only on the input data and subroutine GRID. If the
user desires to make use of the BOUNDS feature, the bounds
are also specified in grid coordinates. Since the program
stores cell data in a compact form, pointers relate the storage
locations to the grid coordinates. These pointers, called
EAST and NORTH, provide the east and north coordinates for the
cell data set sequence number. That is, EAST(I) contains the
east coordinate of the I-th cell in tﬁe cell data set.

Substations specified in the data set will be used during

the first cycle of the gathering routine. If no substation
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locations are specified, the program will create NNEW (number
of new substations created per cycle) substations prior to
starting the first cycle. These substations will be located
in the NNEW cells with the greatest demands while maintaining
a spacing of at least MDBSUB. (minimum distance between created
substations in one cycle). Whenever a run results in the
creation of a number of substations, it is always a good idea
to specify these locations and run the gathering routine again.
This procedure assures that all the substations will be loaded

as evenly as possible.
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Control Variables

This section contains a listing of the LANDUSE computer
program control variables and a description of the actions
caused by each of them. A careful reading of this list to-
gether with the "LANDUSE Data Requirements' section of this
guide will prove to be invaluable to the user of this program.
This listing is ordered in the same sequence as the data set
in which the variables will be specified. However, if a con-
flict of order should arise, the order presented in the data
requirements section is to be used. Figure B-1 presents an
overview of the options (selected through the control variables)
for the main control program. The options available in sub-
routine GATHER are summarized in Figure B-2,

All bounds are parallel to the axes and areas must be spe-
cified with four b0unas even if one of the bounds is outside
the service area (which is frequently the case with the bounds
that determine growth areas). The DEBUG controls should only

be used if there is a problem or if data tracking through the

program is necessary.

NOTE WELL: Be especially careful when specifying GDEBUG

greater than one since this results in a number of pages of
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printed output per iteration of the gathering procedure. A
normal run with a full set of data (about 1500 cells) and no
substation locations specified can easily exceed ten cycles

with 100 iterations in each, for a total of 1000 iterations.
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List of Control Variables

IDEBUG - Subroutine INPUT debug code. .Not used.
CDEBUG - Subroutine CHECKF debug code.
If equal to 1:

A) Lists by feeder (if cell percentages don't normalize
to 100 + 5%)

1) feeder abbreviation
2) feeder demand
3) list of cells fed by the feeder including:

i) cell coordinates
ii) cell record number _
iii) percent of feeder area covered by cell - after
normalization attempt.
NDEBUG - Subroutine NORMAL debug code.
If equal to 1:
A) Prints: "ENTERED NORMAL"
B) Lists by feeder:
1) feeder sequence number
2) feeder name (i.e. AB@4)
3) first and last cell number in the cell file that is
fed by the feeder

4) indicates if the number of cells calculated in CHECKF
is different than the number calculated in NORMAL

LDEBUG - Main program debug code.
If not equal to O:

Creates three plots, one for each of the vacant land uses,
based on original data (before growth).
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List of Control Variables
(Continued)

INLIST -~ If equal to 1: Subroutine OUT is called; Sub-
routine OUT entry points are given (OUT1l, OUT2, or
OUT3) in parentheses. This results in the following
output;

A) By cell: (0UT1)

1) cell record number (data order)

2) district and quadrant location of the cell (i.e.
10NO1WNE) (data)

3) coordinates of the cell (data/calculated) 7

4) feeders feeding the cell with the original percentage
of feeder area (data) and the normalized percentage
based on land use (data and caleculated)

5) demand in KW (as calculated)

6) the cell's land uses with associated percentages (data)

7) the cell's zoning with associated percentages (data)

B) By feeder: (0UT2)

1) feeder number (alphabetical order)

2) feeder name (data)

3) demand in KW (data)

4) percentage of the feeder area devoted to each of the
14 land uses (calculated)

5) summation of the percentages (May not sum to 1.0 due
to service area boundary conditions and the fact that
only three land use types and three feeders per cell
are coded)

6) number of different land use types in the feeder area

7) number of cells fed by the feeder

8) the first and last cell record number of cells fed by
the feeder

9) the cell record numbers of all the cells fed by the
feeder :

C) By land use type: (OUT3)

1) use number

2) use abbreviation

3) relative demand density factor (data)
4) total area (before growth)

5) total demand (before growth)
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List of Control Variables
(Continued)

D) By cell (OUT3)

1) cell reference number

2) land use distribution factors (amount of the cell's
total demand attributable to each of its land uses)

3) the number of feeders feeding the cell

4) the number of land use types within the cell

ISCAT - If equal to 1:

Subroutine SCATTR will be called. This subroutine calcu-
lates the demand density for each land use type and confi-
dence intervals. It also lists by feeder the area and de-
mand for each land use type. A graphical representation
of this list is also provided.

IGTHR - If equal to 1:

Subroutine GATHER will be called. This is the subroutine
that collects the cell demands into substations. It
creates new substations if the specified ones are insuffi-
cient. A record is maintained relating substations with
cells and the cell demand satisfied by the substation. An
indication of distribution line loss is also calculated.
This indicator has the dimensions of (MW-miles) x 2 for a
1/2 mile cell grid coordinate.

INSTOR - If equal to 1:

Subroutine DUMPS will be called. This routine stores the
following information on disk file.

A) By cell:

1) zones

2) percentage of cell covered by each zone
3) land use distribution factors

4) district and quadrant

5) demand in KW

6) coordinates
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List of Control Variables
(Continued)

B) By feeder:

1) abbreviation
2) demand in KW

C) The number of cells
D) The number of feeders
E) Pointer from coordinates to cell record numbef

BOUNDS - Used two places:
(logical variable)

A) VWhen used in Subroutine SCATTR, the four bounds limit
the area used to calculate the land use demand densities.

B) When used in Subroutine GATHER, the four bounds limit
the area within which the gathering process takes place.

NOTE: In all cases the bounds are in grid coordinate
units.

NBOUND, SBOUND, EBOUND, WBOUND - The North, South, East and
West Bounds.

They should be specified even if the BOUNDS feature is not
being used (specify: 70, 1, 60, 1).

GROWTH - Logical variable
If equal to -TRUE-

Subroutine GROW will be called. The performance of this
routine depends on the following variable.

ALLGRO ~ Logical variable

This variable controls the mode subroutine GROW uses to pro-
ject future demands.
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List of Control Variables
(Continued)

If ALLGRO is equal to -TRUE-

The land will be redeveloped according to the zone in
that area.

If ALLGRO is equal to —-FALSE-

Only the vacant land will be developed according to zone.
All presently developed land remains unchanged,

NOTE: A revision to the program is planned that will

increase the flexibility of this growth process by
allowing both modes of growth within a growth area.

GROBND - Logical variable

If equal to -TRUE-

Only portions of the service area will be grown, otherwise,
the total area will be grown.

NGAREA - The number of areas to be grown (up to 20) when
GROBND is ~-TRUE-

If GROBND is -FALSE~, NGAREA should be set to 1.

RGRFAC (1) - Real growth factor for growth area one. This is
the growth for the whole system if GROBND is

-FALSE-,

NGBND (I), SGBND (I), EGBND (I), WGBND (I), RGRFAC (I) - The
North, South, East and West bounds and growth factor for

the growth areas
NOTE: I = 1, NGAREA
GDEBUG - Subroutine GATHER debug code.
I) If greater or equal to 1l: Lists -

A) Initial substation data for all specified substations

B) The KW demand for each cell
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List of Control Variables
(Continued)

C) Cell demands before new substations are created
D) Substation data after each cycle

E)'List of non-zero cell demands for cells that do
not contain a substation (only if there are 20 or
more substations)

F) Final substation data

G) Total capacity, loss, and demand for all substations
IT1) If greater or equal to 2:

A through G, above, plus

H) Initial values for NSSS (number of serving substations)
for each cell. This information is repeated at two
points within the gathering process. It is repeated
each time the RANGE is incremented.

I) For each time an increment of demand is gathered from a
cell, the cycle, range, iteration, substation number,
cell pointer, substation pointer, the KW demand of
both the cell being gathered and the substation, and
the number of serving substations will be printed.

BEWARE: This option should not be used unless there is a
problem with the cell-substation assignments. It
results in thousands of pages if used during a
normal run with a full set of data.

MXNSUB - The maximum number of substations. This limit is
governed by the dimension of substation arrays.

BOUNDS - Logical variable
If equal to -TRUE-

The Bounds option will be in effect during the gathering
process.
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List of Control Variables
(Contirued)

DELTA -~ The MW increment of demand gathered from a cell to a

substation at any one time. DELTA is normally set
to 0.50 MW.

SKIP - Normally set equal to 1,

This limits the plotting of intermediate cell demands
during the gathering process.

IGRAF -~ The number of iterations between cell demand plots.

IGRAF is usually set to 20 or 50.

NEWLMT - The capacity of substations created by the computer

NNEW -

DELNEW

MDBSUB

NCYCLE

MAXITR

MAXRNG

in subroutine GATHER. Normally set to the sum of the
middle capacity rating of the projected substation
transformers.

The maximum number of substations that can be created
during any one creation cycle.

The decrease in NNEW each cycle.

The minimum distance between substations created
during any one creation cycle. It is measured in
cells (1/2 miles).

The maximum number of creation cycles during any run.

The maximum number of iterations during any one cycle
(usually 150 for DELTA = 0.50).

The maximum range, in cells, a substation will reach
out to gather demand from a cell, This is equivalent
to setting the maximum feeder length.



(74) B-55

LANDUSE Data Requirements

Thévfollowing is a detailed list of the optional and
required data for the LANDUSE computer program. These data
requirements should be read in conjunction with the "Control
Variables" section of this appendix in order to gain a better
feel for the actions caused by each. The data requirements
are broken into five sets for ease of preparation and modifi-
cation of the data. 1In all cases the required format for the

data and control variables is given.
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LANDUSE Data Requirements

Set 1

This set includes the control cards for the main program
LUSE.

Card Column(s) Data and Format

1 1-20 IDEBUG, CDEBUG, NDEBUG, LDEBUG (4I5)

2 1-20 INLIST, ISCAT, IGTHR, INSTOR (4I5)

3 1-25 BOUNDS, NBOUND, SBOUND, EBOUND,
WBOUND (L1, 4X, 4I5)

4 1-30 GROWTH, ALLGRO, GROBND, NGAREA,
RGRFAC (1) (3(4X, L1) 15, F10.5)

5 1-30 NGBND, SGBND, EGBND, WGBND, RGRFAC

(415, F10.5)

NOTE: There is one Card 5 for each of the growth areas if
GROBND is TRUE. The set only contains four cards if
the total service area is grown as one area or if the

GROWTH option is not being used.

Set II

This set includes the land use relative demands and the feeder
data.

First card -~ Fourteen land use abbreviations and the relative
demand in the following format: 14(A2, 13).

Subsequent cards - (One for each five feeders).
Data: TFeeder, Feeder KW demand in hundreds

of KW's (6.5 MW is entered as 65)
Card Format: 5(A4, 1X, I3, 2X).

NOTE: If the last feeder card contains data for five feeders,
a blank card must follow the last feeder data card.
If the last data card contains data for less than five
(one thru four) feeders, a blank card must not be added.
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LANDUSE Data Requirements
“(Conitinued)

Set IITI

This set contains the cell data. There is one card for each
cell.

NOTE: The last data card must be followed by a blank card.

Column ' Data and Format
1-8 District and quadrant, such as 10NO2WSE
(244)
9-12 East and North grid coordinates (212)

NOTE: These can be omitted and the
computer will generate them.
They are entered as an addi-
tional location check.

13-24 The three land use percentages and the
uses 3(I2, A2)

NOTE: 99 is converted to 100

25-42 The three zone percentages and the zones
3(12, A4)

45 Age Code (I1)

46 Number of highways (zero thru nine) (Il1)

47 Number of proposed highways (I1)

48 Number of rail lines (I1)

49 | - Number of bus lines (Il)‘

50 Number of streets (zero thru nine) (I1)

51 Number of proposed streets (Il)
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LANDUSE Data Requirements

(Continued)
Column Data and Format
52-76 The three feeders with percentage of

feeder area covered by the cell and
the percentage of cell area covered
by the feeder 3(A4, 212)

NOTE: 99 is converted to 100

77-80 Card sequence number (optional) no
format

Set IV
This set includes a plot symbol card and 14 landuse titles.

First Card - Eleven plotting symbols, the first of which
should be a blank 11(Al).

Card 2-15 ~ Titles for the output of subroutines STAT. If
STAT is not called, the data cards will be
neglected. They must be included for proper
placement of the following data cards.

Set V

Data for subroutine GATHER (read by SECOND (or LANDUSE 2002)
and GATHER).

Card Data and Format

1 GDEBUG, MXNSUB,'BDUNDS, DELTA (215,
4X, L1, F10.3)

2 SKIP, IGRAF, NEWLMT, NNEW, DELNEW (215,
F10.3, 215)

3 MDSUB, NCYCLE, MAXITR, MAXRNG (Fl10.3,
315)

4-23 Five hundred numbers (1-500) (25A3)
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LANDUSE Data Requirements

(Continued)
- Card Data and Format
24 Substation data: four substations per

" card. If the last card contains data
for four substations, a blank card
must follow the last data card. (If
no substations are to be specified, a
blank card must be provided.)

Column 1-20, 21-40, 41-60, 61-80

Data: Substation abbreviation, location
(district and quadrant) and capacity
(W) . '

Format: &4(A2, 2X, 2A4, F6.2, 2X)

Example: LM O5NO4ESW__ 66.6
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Appendix C - Listing of the LANDUSE Computer Program
C..-...‘..........--...-.-............-...--....---....-......-.........LUSEDO‘.C
C.l'.‘..-.QIII.-.....'l..LA~gusE CICI..-..----....-.-..........-...-....LUSEDOZD
€ Seiccie oienaissiaisiate sicictets sieiale s crale L ANTIS EMOTORIE o e s¥alstolele oo oiatotatsle ale forators & L UL IS BILY 1 QBID 5 5
C ¥ XX FFREXEIRFRFERREEARAIRIERLRRRE FX MR KL SR XK XA SRR RREE XXX E XA X EREXXE, VAR 0%
Ghe ALPHA LIST OF GLCEBAL VARIABLES . VAR €06
C © 00 00 0000 00000 000000000000 0000000000000 00000000000000000000COCOCCBCRCEOEOSROTEBRESTS VAR OCS
c . SYMS50LS USED 3ELOW: (DIMENSICN) « VAR C10
G c CELLS (1575) . VAR 012
cos & FEEDERS (450) . VAR 0l4
s N NUMEER OF LANDUSE TYPSS OR . VAR Clb
c . FEECERS PER CELL (3) « VAR Cl¢%
g Lu LANC USES (14) . VAR 020
c *4 NOT PRESENTLY USED . VAR C2z
(B OO0 LU0 000 00 0GoE DOaGHH0 G 00 CSBHa 00 8005806000 00GaH 0 0UG000aHEBRaRSae cas WAR epz
Cie AGE(C) AGE CCDE FGR FACILITIES IN A CELL . VAR C26
G ALLGRC LOGICAL - TKUS IF THE TOTAL C:=LL IS TG BE . VAR 022
s REPLACED 8Y ZONES (NOT JUST VACANT ARZA) . VAR 0393
Che AREA(LY) TOTAL AREA FCR A GIVEN LANCUSE TYPE (IN CELLS) . VAR 9232
¢l THIS 1S A REAL VARIASLE (DECIMAL) « VAR 034
s 3LANK FOGUR BYTE 3LANK . VAR 036
ch - 3LANK2 TWO BYTE BLANK . VAR C38
B 33UNDS LCGICAL - TKUE IF 30UNDS FZATURE IS USED . VAR C4C
Chd (TOTAL PRCGRAM WIDE) « VAR 042
c . 3US(C) NUMBER OF 3US ROUTES IN THE CELL « VAR G44
CEe COE3V5 § DEBUG CONTRCL FOR SUSROUTINE CHECZKF « VAR C4¢
= CELLKW(C) THE KW OEMAND PER CELL (CORRECTED £3R LANDUSE . V&R 048
e FACTCRS) THIS IS A EAL VARIAZLE (DECIMAL). VAR G506
Cote CIF(Fy113) CZLL REZCCRD NUMBER OF CSLLS COVEXREZ 5Y FE3DER . VAR. 052
G i F (MAXIMUM NUMBZR IS 11G) . VAR 054
c e DEMANG(14) TOTAL DEMAND 23Y LANDUSE TYPE « VAR 055
C . CISTRT(C,.2) THZ JISTRICT 2F CSLL °*C® WITH CUADRANT e VAR C52
G FOR EXAMPLE 1ONC3ENW « VAR 0540
el SUMMY(C) A GENERAL PURPCSE ARRAY TO PASS DATA 3ETWEEN . VA2 052
Chs SUSRCUTINES (PLOT AT INTRY FLOT3) . VAR 064
& ZAST(C) THE EAST COCRCINATE GOF CELL 'C* . VAR 056
Che Z30UND EAST 30UND « VAR (63
CEs Z58ND(1) THE I-TH EAST 20UN2 FGR GROW « VAR 273
it FACTOR(LU) THE RELATIVE CEMAND FOR LANDUSE TYP:ZS . VAR G72
Gl EOR(CyN) THE FEEDER LIST SEQUENCE NUMBER CF FEEDER 'N' . VAR (74
Ce ENSGEI TSN « VAR C7&
ce NOTE: WHEN THE DATA IS RZAD, FOR IS THZ . VAR 278
ok, ALPHA NAME OF THE FESZDEZR (&%) AND IS . ViR 380
B i THEN CCNVERTSD T THE SEQUENCE NUMBER . ViR 032
CEe EEEDER(F) THE ALPHA NAME GF FESEDER 'F'  (A4) . VAR 034
Cte ELCLRTGIN) LOCALLY USED VARIASLES TG TRACK CELL RECORD « VAR 036
e FJ(11G) () NUMBERS DUR ING SSARCKES . VAR (3¢
B FXW(F) FEECER LCACS (DATA) STORED AS INTZGERS SCALLED o VAR o€
GRS DIWN 3Y 1CJ (2.2 M4 IS STCRED AS 32) . VAR 032
Cive 3338ND LIGICAL - TRUE IF THE 30UNDS FSATURE IS T3 . V&R 992
G 3E USED IN THE GROWTH PRICSSS . VAR (09¢
Gl . 5324TH LOGIZAL - TRUE IF THE GRCWTH RCUTINZ IS TO . VAR 063
chie 3k IMPLEMENTZD « VAR 100
CRe HISYC(F) THE FIRST CELL RECIRC TG CONTAIN FEEDER 'F! < VARIIEE
C o HaY(C) THE NUM3ER GF HIGHWAYS IN CELL *C* . VAR 13z
% ah ~WYP(C) THE NUMBER CF PRCPOSED HICHWAYS IN °*C!? o VAR 13c
G e [DE 3G DESUG CCNTRCL FOR SUEROUTINES INPUT o VAR 128
Clie S TOTSK DEVICE NUMBER FOR SCRATCH DISK ORIvV: e VAR 110
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OO0 AMOOO00OO0O0000O0000NO0O0O0000O0O00NO00N0O0O

IDISK2 DEVICE NUMSER FOR STCRAGE DISK DRIVE VAR 112

IDISK& OEVICE NUMBER FOR STORAGE DISK ORIVE « VAR 114
ILIST DEVICT NUMBER FOR THE LINE PRINTER « VAR 11¢&
INLIST IF = 1, THE INPUT DATA WILL 3E& PRINTED : « VAR 118
INSTCR IF = 1, CCMMCN 3LOCX WILL 3¢ STORED ON IDISK2 . VAR 120
IPUNCH JOEVICE NUMSER FOR THE CARD PUNCH o VAR 122
TEAD DEVICE NUMBER FGCR THE CARD READER « VAR 124
LZWC(F) THE LAST CELL RECORC THAT CCNTAINS FEEDER *F' , VAR 125
LUDFC(C,4N) LANDUSE CISTRI3UTION FACTCR WITHIN *C?® « VAR 128
LUSS(C4N) THE LANCUSE TYPE NUMBER FOR THE N-TH USE e VAR 130
INECEL e Cie « VAR 132

NOTE: WHEN THE DATA IS READ, LUSE CONTAINS « VAR 134

THE ALPHA DESIGNATION UNTIL IT IS « VAR 135

CONVERTED TO THE SEQUENCE NUMBER FOR « VAR 135

~ THAT TYPE « VAR 14C

N3JQUND NORTH BCUND e VAR 142
NCELL THE NUMBER CF CELLS « VAR 144
NCIF(F) THE NUMBER OF CELLS COVEREZD BY FEEDER °F° « VAR 146
NDE3UG DEBUG CCNTRCL FOR SUBROUTINE NORMAL « VAR 143
NFDR THE NUMBER OF FEEDERS « VAR 159
NFIC(C) THZ MUMBER OF FEEDERS SERVING CELL !C® « VAR 152
NGAREA THE NUMBER CF GROWTH AREAS (MAX: 10) « VAR 154
NG3BNG (1) THE I-TH NORTH 30UND FGR GROW « VAR 156
NLUIC(C) THE NUMBER GF LANDUSE TYPES IN CEZLL *'C?* -« VAR 158
NLUIF(F) THE NUMBER CF LANDUSE TYPSS IN FEZEDEZR °*F°* « VAR 160
NORTHI(C) THE NCRTH CCORDINATE OF CELL *'C! « VAR 162
NWZINE(CyN) ALPHA ZCNE REPLACED 8Y SEQUENCE NUMSER OF « VAR 1564
THE EQUIVALENT LAND USE TYPE - VAR 155

NZICI(C) THE NUMBER CF ZCNES IN CELL C o« VAR 152
PCELLIC,4N) PERCENTAGE GF CELL °C* CGVERED 8Y THE « VAR 170
N=-TH FEECER IN THAT C:=LL « VAR 172

PFDR(C 4N) PERCENTAGE CF THE N-TH FEEDER IN CeLL. ¢C?* « VAR 174
: THAT IS COVERED 3Y CELL °*C* « VAR 176
PEIRM(CHN) PFDR MODIFIcD TO REFLECT THE RELATIVE CEMAND . VAR 178
ASSCCIATED WITH THE LANDUSE TYPES IN « VAR 120

CELL *C*. THIS 1S A REAL VARIASLE « VAR 1892

! WITH THE DATA STORED IN DECIMAL FCRM « VAR 134

PLULF(FoLU) PERCENTAGE CF FEEDER *F*' COVERED 3Y LANQUSE . VAR 186
TYPE *LU*. THIS IS A RZAL VARIABLZE « VAR 18¢

WITH THE DATA STORED IN DECIMAL FGRM « VAR 190

PLUSE(CsN) FSRCENTAGE CF CELL °*C* CGOVERED 3Y THE N-TH « VAR 192
LANDUSE TYPE GF THAT C:=LL « VAR 194

PSINT(&C,7C) A PQINTER THAT POINTS FR0OM THE C=z=LL COORDINATES. VAR 195
(EAST,NORTH) TO THE CELL RECORD NUM3ER « VAR 193

PZONE(CN) PERCENTAGE OF CZLL *'C* COVZRED B3Y THE N-TH « VAR 230
ZCNE IN THAT CELL | « VAR 202

RAILI(C) THE NUMBER CF RAIL LINES IN CSLL °C* « VAKX 204
RDEMNC (J) THE KW DEMAND PER CELL FCR THE NUN-VACANT » VAR Z35
LAND USz TYPE J (REAL VARIASLE) e VAR 201

RGRFAC(I) RELATIVE GRUWTH FACTCR F0OR GROWTH ARSA I e VAR Z1%
THE VALUE IS BETWEEN 0.0 ANC 1.0 « VAR 212

S30OUND SQUTH BCUND « VAR 214
S3S3ND(I) TmE I-TH SOUTrt 20UNC FGR GROW « VAR 218§
STRT(C) THE NUM3ER CF THROUGR STRS=TS IN CzLL °C? o VAR 213
STRTRI(C) THE NUMBER CF PROPOSED STREETS IN CELL *C* e VAR 223
TITLE(2C) THE ARRAY YSED TO PASS THE TITLE FCR PLCTS -« VAR 222
USE(LU) THE ALPRA NAME COF LANDUSE °*LU® (A2 rFOIMAT) o VAR 22a
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OO NNV VOO OGO O VT OO O (IO OO O (YOO

O

3 W3OUND WEST 3CUND

. WGBNO(I) THE I-TH WEST BCUND FOR GROW

. ZONE(CyN) THs ZONE NUMB=R “0OF (TiHE N=TH ZGNE 'IN "CELL !C*

& NOTE: ZCNE CCNTAINS THE ALPHA (A4) ZONZ DURING
% DATA INPUT AND IS LATER CONVERTED TO

e THE ZONE LIST SEQUENCE NUM3ER

HREKRFEREXEE

FhkRRErkRE kxR ik R EEwEE

e e

LANBUSE TYPES NUM3ER

5 © 58 800 0000000060000 00000080 060000 S000000e0008000000000csc000cccsscsscs

. 01

. .
DO Chd O G
~N O U W)

O D

..
e
PWIH G D

p—

Rl
R2
23
M1
7
Cl
C2

3
Cé

LARGE SINGLE FAMILY RESIDENTIAL

SINGEE FAMILY RESTIDENTITAL

SMALL SINGLE FAMILY RZSIDSNTIAL

MULTI FAMILY (1-3 STORIES)

MUL T S FAMTISY S ((GV ERESESTOR TES')

SMALL CCMMERCIAL (STRIP AND NEIGHBCRHTOD)
MEDIUM CCMMERCIAL (2-3 STORIES)

NOTE: €2 INCLUDES CHURCHES AND SCHOCLS
HEAVY COMMZRCIAL (CVER 3 STORIES)

LARGE SHOPPINGC CENTERS

LIGAT INCUSTRIAL

MEDIUM INDUSTRIAL

VACANT AND USASBLE

UNDEVELOPABLE (LAKE,PARK,CEMETERY,LZTL)
FLCOD PLAIN (POSSISLE FUTURE DzVELOPMENT)

© 4000000600000 0000000000000 0000o0ccsc0esss00000ccccsossnosas

R R KRR R R R R R R R R AR TR KRR R IR RE XX R RXRRF X RRRFRFRRRFRRR IR kxR Rk TR k%

AGE CODES

© 5 00 © 000 00 6008000000000 P00 00000 0000000 00PN e0NeRCERN0E00COOEIERROTT BS

08 ) I SO COR AN )

NEW (LESS THAN 5 YEARS 0OLD)
MBOERATE (5 ="3CNYEARS GLD)
OLD (OVER 3C YcARS OLD)
DECAYING (ANY AGE)

NECAYED (ANY AGE)

B L T T T T T R g P
COMMION VARIASLES

escessssecsssscccssascscsccsel ANDUSE

JAR BTG

INTEGER (A=7)

INTEGER*: EAST,NCRTH,PLUSE, LUSE,PZONE yAGE yHWY HWYP ,RAIL yBUS,STRT,
STRTPsPFDR4PCELL yPOINT,LINLIST,H USE, INSTOR,NLUIF,

[CUR S N

NFIC,MLUIC,CIF,NCIF,

F145J4sL0OWC,HIGHC,3LANKZ,

10E3UG,CDE2UG,NDEBUG, NECUND,» SBOUND»Z3CUND, WBOUND

RZAL ARZALPFDRM,FLCAT,PLUIF,CELLKALUDFC

CIMMON /YMAING/ ZONZ(157593)9FCR(157542),NCELL,IREAD,ILIST,IDISK,

B L)y =

IPUNCH,IDISK2,3"SEDER(45])NFOR,"KW(450) ,IDISK4,
FACTCSR(14),DEMAND(14) 2AREA(14),CELLKW(1575),
CISTRT(1575+2) 93LANK,PEDIM(1573+2) 4PLUIF(450,14),
TITLE(2%),CUMMY(1575),LUDFC(1575,3)

VAR
VAR
vaR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
Vak
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR

0602cseeecccesccccscecascsccsccccsoccsane

226
228
236
232
234
236
238

256
2568
270
2.2
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COMMON /MAINZ/ ZAST(1575), JCQTF(IE?E),DLUQF(157S,J),LUSE(1575 3), 238
5 PLZONE(1275,53) 9 AGE(LSTS) yHAY(13573) yHWYP(1575), 046G |
5 RATL(L1575),BUS(1575)4STRT(1575),STRTP(1575), l42
i PEDR(L157S93)4PCELL(1575,42)4POINT(60,703)4INLIST, 044
Q INSTCRL,NLUIF(4E0),NFIC(1575), Cs6
o NLUIC(1572) ,CIF(45C,137) 4NCIF(455),USS(14), 248
A LOWZ (450 ) yHIGHC(45C)3FI(110),FJ(11C),3LANKZ, 050
8 IDZ3UG,COERUG,NDZ2UGyN3TUNDy SSQUND E3TUND » WACUND G52
c LUSE0050
Coecccrccecescscseonocscncsonneaesll ANDUSE CO03 s leieaisissiaiacoioiniaseninionaioniensissonses 01D
C 0295
INTEGZS*2 NZIC JNWZENE oz0
L2GICAL*1 GROWTH,GRO3ND,ALLGRO 049
2 AL RGRFAC,RDEMND 053
c 060
C Cc79
COMMON /GRTWBK/ NGARZAZNGBND(2Z0),SGBND(22)4,5G3ND(20) ,WGEND(2C), 385
x RGRFAC(Z0) 4NZIC(1575) yNWZCNE(157592) 4RDEMND(14) , C90
* GROBNC,GROWTH ALLGRO 100
& 110
C.........----......--........................................-...........--.120
c LUSEGC7C
Ceveecncecoecceeeecocecarsansecasoscssceosaccccnocscncssssscccacannnsesssl USENC20
c CESUG CONTROL CONSTANTS LUS=3060
= LUSEDT1906
c 1= A 2E3UG CONSTANT IS EQUAL TO 1, CERTAIN TRACKING INFIRMATION LUSEJ11G
c WILL 3% SINTED CN “ILIST". MUCH OF THIS INFORMATION HELPS DETECT LES=0120
c SRRORS' WITH THE INSUT DATASL LUSED130
< LYSZ0140
& IDS3UGecaaceee s INPUT SUBROUTINE LUSEC15G
C COZ3UGeeeceeeee CHECKF SUBRCUTINE LUSED150
& NOZ3UCeeeeseees NORMAL SUSRCUTINE EUSECN7E
05 LOEZUSceaeeaeeaeMAIN PROGRAM LUSZ3180
£ LUSEC190
Cesoceccecossccocsecrsescacsnsccsascacsssssossssscscccnncsacsasscccnsscnsoee USECZO0
C AREN INDEX IS EQUAL TC 1, SUBRGUTINE PLOT READS ELEVEN SYMBOLS LUSEC210
€ ICODE TELLS SUERGUTINE PLOT WHICH PLOT TO MAKE LUSED220
€ ICODE PLOT LUSEDQ230
c LUSECZ4C
G 1 NUMBER CF LANR USE TYPES PER CELL LUSEN2S0
c AND LUSZ0269 |
G NUMBER OF FEZ=DERS IN EACH CELL LUSEC270
€ LUSE0280
= 2 DEMAND DENSITY PER CELL LUSEG200
c LUS=333Q
C

e LUSE2310

DIMENSION TITLEL(20)yTITLE2(2G),TITL=3(20),TITLE4(29),TITLE5(20) LUS=0320
LIGICAL#] 3CUNMDS : LUS=02209
DATA ST TR = 1705 X 'y Lyssg3 *0
1 ENUMDI P ER G,y MESV A CANTI Y CEf 1 i S (AW ) e o EUS=025

A 8o Y A LUSEGBSJ
2 TITLE2/ S*° ', LEUSESG2723
3 VINKIMB Yy WE 50y WESY ATVSINE AN TIY S S8 G SO G 2 (00, g ) ke s LUSEZ38C
4 3= Sy LUSZI2SC
5 BITES =2/ 5% S LUSZ2400
3 ENUMBIIREC G I E R VA S C AN S ECic (RS s S (v SR ) R s LUS=C419
K g% Ly LUsz242C
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C LUS=0420
RSAD(IRXSAD,15658) IDERUG, CDE3UG, NCE3UG, LDE3UG LUSENaas
RTAJ(IRZAD,1CD0) INLIST, ISCAT, IGTHR, INSTOR LUSZC450

G LUS=z2450

1230 SORMAT(13I5) LUSE04TO

o LUSE3430
AT (IREAC,13G2)2CUNDS  NEOUND 4 S3CUND, E30UND W3 GUND LUSE245C

c LUSZ2500

1632 F3RMAT(L1.4X,10I5) LUSSC51D

7 LUS=Z0520
RIAD(I=AD,1303)GRCWTHHALLGRC »GRI2ND S NGAREAZRGRFAC(L) LUSECS30

C LUSES 54T

1303 FORMAT(3(4X,L1),I2,F1C.5) LUSSE550

c LUSZ5560

I=(32CWTH JAND. GRUXND) READ(IREAD,1004) LUSENS72

* (NGIND(I) ySGAND(I) yEGEND (I ) yWGEND(I),RGRFAC(I),1=1,NGAREA) LUSZ05E0D

G LUSZC592
1004 FORMAT(4I5,F10e3) LUSEC60C

C LUSE2£10
IS(330WT= ) REAC(IREAD,1C05) (RDEMND(J) 4J=1,14) LUSEC620

c LUSEG630

1005 E0RMAT(751C.2) LUSEC640
WRITS(ILIST,15320)ICEBUG,CDEBUG,NDEBUG,LOESUG, INLIST,ISCAT,IGT+R, LUSEC45C
1 INSTOR,30UNTS ,N2CGUND, SICUNC, £30UND s WBUUNC LUSED660
2 32CNTH,ALLGRC ,GRORND,NGARE A, LUSZLETD
3 (1,NC3IND(I)4SGEND(I)HZEGBND (I),WGENS(I) 4R R=AC(I),I 1,NGAREA) LUS=2630
1330 CIRMAT(LHL////791Xs5T(VX") 4 CASE VARIABLES ',57('X*)+/// LUSEDH30
* T55, VIDEBUG ', 1= v/ LUSES 720
¥ T55., ‘*CCE3USG ', 15 oy LUSEIT71C
* T53, 'NDE2UG ', 15 /% LUSECT20
% 755, 'LDE3UG Je 15 > LUSEG733
* TES, CINLIST ', 15 iy LUSEGT740
% TiE SR RNT CE AT ', 15 i/l LUSECTEC
= T35, 'IGTH¥ s 15 /e LUSED TS
* T55. 'INST3SR e 15 2oy LUSZ0770
* T55, '20UNDS ¥ X ey LUSEQTSO
= T55, 'NpOUNC ne 15 ey LUSEGT730
% 755, 'S30UND ', e v/ LUSE2800
* T55, 'SECUND 'y 15 s /iy LUSE0S210
* T53, 'WBOUND ' 15 ooy LUSEDE20
* TS53, IGROWTH T SX e, Luszoezc
* T55, *allSRQ S G X N LUSZ0340
% T55, « 'GRESNSD Yt ua Xl 1oty /iy LUSEZ350
# T55, ONGAREA J6 15 Wiy LUSED850
% T22,'ARSA',TaD, "NG3ND "y TS5C,"SGAND*, TS0, 'EG3ND*,T 70, 'WGEND?, LUSEO3TC
% T 30,'RELATIVE GROWTH',/, LUS=2820
X (TB T2, Ta25 12, T52 5 12,1625 E2 510 72512y Ti S5,E866) ") LUSZ089¢C
WRITS(ILIST,153906) LUS=C90Q |
1226 EORMAT( 777 41X,130(0XY) ) LUSECI1S
INDSX=1 LUSE0920
HEEDS =N _ LUSECS

B B T e i or e et ar L S e e e e eV laTe s ok tolasats ieus orata oL
CALL INPUT LUSZ0S5C

e s e e S Sl e SN WS S ot b 4 ava e el B s et e s Tl eleie 6 e shefelays e sisteteieeie s Sksaie e eia s v s waten s LUS OSSO S
WRITS(ILIST,1340) (JeUSS(J),FACTSR(J) yROEUND(J) 4d=1,14) LUS=ce7C

s e s R e ROl Ta i Yoo ir< o okoies e iele siais aie eTalolsls e alatsve boneiarelsia s siat el LIS =0 OB 0

1040 EIRMAT( YRHLIZ/Z/7/41%5130(XY) 5/ /7, Luscsean
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(6]

OO

BV IR EV GG NG T ICY G ) 6y

XXKRK

s

XXXXX
ees IN

«eeIN

N N

[EN}
w
—

i
(7]

—
A
(V]
-

—

25Xe'LANDUSZ FACTORS (RESLATIVE DEMAND DENSITY),

' AND XW DSMAND 2ER CELL',

/77214 (TAS 41 292X A2 35X 91435XoF1Ce29//)s///51%X,130(%X") )

R P B § L8 B Yo

RYRIE SIEC AE

ALL NORMAL

= CINETSTERE 0 e 1) R AR G LTS

e e (Ve O

S(3R2WTH) CALL CRaW

Steccccesatctatrctsescrsencas restotscscssesscncsssossscssesnnccsassl USEIL11D

sis eieiois sisiaie oie STORENINTEIMEBDTAT RESHILTIS Sillcticle G oiaisicle oloiaiaio ois oioainte sios e LLSETNDO

IECINSTER WEQe 1) CALL DUMPS

AXXX 1S
I LEAL D

XXX 1575
ITIZL CATA STORED IN 'LAND.USZZ®

XXAXXNRXX 1979 ACTUAL PEAKS USED FTR THIS DATA
(VOL157,TRACKS €585 = 3573)eaees.LUSE1240

ITIAL DATA STGRED IN *'LANDLUSE3?

I=(LBE A6 NS EQ NG NCHNTa 25
D324 XK 1,3

GD T3 (10912514),KK
939311 1=1,20
TELTL = GE) SR TS e (TT)
SPETFON1S

93 13 [=1,20
LG = (S ) S =TT R Do)
LONTE LS

DR 151 "=1%20

TET TS = )R = Te T2 (1)
D0 23 C=1,NCELL
IUMAYA(C) = 240

LU = NLUIC(C) LUSE141C
DOEoR lE= S\ LUSE1422
LE(CEISENE ) aNE S K KT GO, L 22 LUSE1430
FET =" DlSElG 1) LUSS 1440
DUMMY (C) = FLOAT(FLT) * 0.1 % 4.0 LUSZ1450
CINTINUE LUST14¢0D
ZOMTINUE LUSE1470
CALL ®LOT&(INDEX) LUSZ1480
CAINTINUE LUSZ1490
GT Fo 26 LUSS1506G |
2SAI(IREAD,1C01) I LUS=1519 |
HIS 2UMMY READ REMOVES THE SYM3CL DATA CARD LUSZ1520 |
IS(LSCAT w=0. 0) 65 030 LUSZ1530 |
[<(33UNDS) WRITE(ILIST,1020)N30UND,53CUND,E2QUND,W=0UND LUSZ1540 |
FINAAT (1414777777777 91X 13G( 1 XV),//// 445X, *2CUNDS GPTIGN IN', LUSElsse !

' UIERICT Y, /777 450X INSOUND: Y, 12,//, LUSZ1566

®escesecsesrrerres e essrssessernncesssssnsensscsessascsnssnsscs sl USE1CS5C
e cesieccscsetsctcsessessesnosresseesessecessssessscsccnscsnsesesl USSICTO

B B PP I § L85 BreX- Yo}

"JECTED PEAKS USED FOR THIS DATA (FLAT START )IXXXXXXXXXLUSE117D
(VBELSIy TRACKISES S50 =R 8557 islent. Sa LUSEL1S6

PRCJEZCT=ZD PZAKS USED FCR THIS DATA (FINAL FACTCRS)XXXXXXLUSE120J
(VOL 357, TRACKISEE558 — 856E) as'e . LUSEL216G

|
LUSZ1005
LUSELO1C
LUSELS2C

s

\

l
Luse1cas ||
LUSE104C

LUS=10306

LUSF1100

LUSEN 130
LUSZ1140
LUSE11506
LUSE1150

LUSE1190

LUSE1220
(FINAL FACTORS )IXXXXXXXXXLUSELZ3D

LUSS1250
LUSE1250
LUsz127¢
LUSE129)
LUSZ126C
LUSE1300
LUSE1310
LUSE1320
LUS=1330
LUSE1340
LUSE135C
LUSE13560
LUSZ1370
LUSE1380)|
LUSE1390
LUSE1400
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w

12,/777+1X413G(2X"))
CALE SCATTR
S8 1335
39 RCEAS(IRTACLI0CLIIII 9J=1,414)
1 QA R e AR AT (A S
z TAIS JUMMY RSAD RIMOVES THE 14 TITLE DATA CARDS
S5 T= (ECTi- U EQ BN E S ECOND)
CREAD ANY REAAINGEDATA CARBS NOTFUSED(FROMESECAND)
T4 (IRZAD,1C010,5ND=99)(1,0=1,C99399)
1213 EGIMATEAT)
SO CONTFINUE
Sypaly

END

S3Xe "SEOUNDI Y yI3,//93IXy"EBOUND:',132,//+52Ky"WBCUND:?,

LUSE1600
LUSEL SO
LUSE1620
LUSE1é30
LUSE164C
LUSE1650
LUSE1860
LUSE1670
LUSE16EC
LUSE169C
LUSZ1700
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) GV Y CLUEKD) D

o

(2

(@]

SU3RTUTINE INPUT

INPUTCO2

cevseccscsrtacrencesanssal@NDUSE C20]l ccvecoccsccvcsccacscsascacscssnnsacncseses NPUTONG

T

at
3

IN

e
et

B Wi -

WLk D Ww~N >,

=

LS RBZUTINE CEIED 9 JULY 1979
SYBANDED 24 JULY 1979
LAST REVISION: ZC AUG 197S
CLUDE CCMMON INFO
MMCN VARTA3SLZ=S

INPUTC06
INPUTOOE
INPUTO1C
INPUTC12

caz

tecvessesccccscccacsnncese LANDUSE JU602ccceccccccccccccesasccancacncsacsanece 04

506 |

INT=Z52Z2%2 ZAST,NCRTH,PLUSE ,LUSE,PZCNE yAGE yHWY 4 HWYP 4RAIL ,3US,STRT,
<

TRTPyPFIR4PCZLLWPCINT,INLIST,USE, INSTOR,NLUIF,
NFIC,NLUIC,CIF,NCIF, FI147J9oLOWC,HIGHC y3LANK2,
DZ8UG,CDE3UG +NDEBUGy N2CUND » SBCUND » Z3CUND » WBQUND

RZAL ARZAL,PFDRM,FLCAT PLUIF,CELLKW,4LUDFC

CIMMON /MAING/  ZONE(157543)sFOR(157592) 9 NCELL yIRZAD,ILIST,IDISK,

IPUNCH,IDISK2FEEDER(450 ) 4NFDOR$yFKW(430) 4 ICISK4,
FACTCR(14),DEMAND(14) yAREA(14),CELLKW(L575),

DISTRT(1E75,2)93LANK,PFIRM(1575,3) 4PLUIF(4530,14),

TITLZ(Z20)sDUMMY(1575),,LUBEC(1575,3)

(&)
()

PZONE(157593)+AGE(1375),HWY(1575) yHWYP(1575),
RATIL(1575) yBUS(1575)ySTRT(1575),STRT2(1575),
PECR(1575,3) 9yPCELL(257542) 4POINT(6047C),INLIST,
INSTORGNLUIF(450)4NFIC(1575),
NLUIC(1575) ,CIF(43C,1C7) 4NCIF(45C),USE(14),
LCWC(450)yHIGHC(45C) o FI(11C),FJ(110)43LANKZ,
I0Z3UGyCDESBUG,NDCEZUG +NBOUNDy S3OUND,, E3OQUND y WBOUND

INTZ52%%2 LUSSNyNS,SWA1,A29A2,EA NG

DIM=NSIEN LU=

AD LAND USZ AND ASSCCIATEC WEIGHTING FACTOR

READ{IRCAD,1323) (USE(I)FACTCR(I) I=1,i4)

AD E=ZD2R BATA
Nis=va)
READ(IRSACH1010) (FEECER(N+J) yFKNIN+I) 3d=145)
IF(FE=DERIN+3) ZC.BLANK) GO TC &9
N = N+5
GG T2 39
NFDOR = N+4&
00 33 Jd=1,4
IF(SSSDER(NFDR)«SQ.8LANK) NFDR = NFDR - 1
T FSSDERSLISTOINS ALPHASE TICAL P GRDER
CALL;: ORDE

ONFIR= /&

SCND1=Ff EI(ONFDR)

IR ST2 CER(2*DNFOR)

SCND2= ZR(Z*ONFDR)

FISTS OER(4*INFDR)

SEND3= =R (E*CNFCR)

cfIxST4 OZR (5*DNFOR)

SCNDa= D=R(7*INFDR)
ARG s tiEwD

FELAGS

MMON /MAINZ2/ ZAST(1575) yNCRTH(1575) yPLUSE(157543)yLUSE(1575,2)

v

c0s
C10
C12
314
0l6
013
920
2z

=
G24

C2¢
028
g3
232
G324
C36
038
240
C&4z
Qb4
046
043
2528
€52
INPUTC1l6
INPUTC18
INPUTOZO
INPUTO22
INPUTO24
INPUTQ2¢
INPUTO23

INPUTQZ2C

INPUTO32
INPUTS34
INPUTO36
INPUTO3R
INPUTCG4C
INPUTCS2
INPUTO<4
INPUTC4E
INPUTO4E
INPUTOSC
INPUTOQS2

INPUTCZS54 |

INPUTOS5E |

INPUTOSS
INPUTCoC
INPURS &2

INPUTCS4
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()

()

O

n
Pl

AL )

POINT THROUGH STATEMENT 2C, N IS THT CELL RECORD NUMRER

DO ] i <
) —
4 i
-
M

b
Q~

(SS RN =
)~ ~ U
A

)=
(&)

J9l200,=ND=2C)(DISTRT(N,J) 9»J=1,2)yZASTIN) sNORTH(N),
('\,J)'LUSE(NyJ)1J=193)Q(DZONE(‘\1vJ)1ZONE(N'J)'
2 BE (N) g 4WY (N )y HAYP(N) yRATIL(N) 35US(N) 3 STRTIN) 3 STRTP (N,
Ngd) 9PF2(NyJ) yPCELLINYJ) 3J=1,52) gNSyAL1 ,EW,AZ2,42
T(Ny1)e22.8LANK ) GEATE 29
NUMBERSE W THERESPECTETD DISTRICT
CALL GRID(NSyALyZW,A2,42,EA,NC)
IF(SASTIN) oESeEAANDJNCRTHI(N) «2Q.NC) GC TG 36
NRITZ(ILIST,1C4C)EAST(N),
1 NCRTHIN) ySAZNT, (DISTRT(NyJ ) 3d=1,2)
1540 FORMAT(//,130(*%*%),/,5Xe 'ERROR IN CISTRICT OR GRID NUM3ER?,
1 SXe'CATA GRID='9213,5X9 "CALCULATED GRID=9,213,5X,*CISTRICT: ",
2 1X924443Xy 'CORRECTED? 9/ 913C('X"))
EAST(N)=EA
NORTH (N)=NO
36 POIMT(SAST(N)ZNCRTH(N)) = N
I=(PLUSE(NS1) eEQe99) PLUSE(N,1)=100
I~(PZONZ(Ny1)e28.59) PIONE(N,1)=100
Trl2Cel LN, )aEQTIONPCELL (N1l ) = 1CC
DET=RMINE THZ NUMRZR OF FEEDERS IN THE C
NFICN=3
IF(F3R(Ny3)EQ.3LANK) NFICN
IF(7DR(Ne2)eET.3LANK) NFICN
NEIC (\N)=NFICN
GG 2 J=1,NFICN
I=(P=IR(NyJ)ezQ.C5) PFDR(N,J) =120
ST ERMINES THESNUMBERSAES L ANPDEUS = RYPES "IN THE CELL
NLUIN=3 :
IS{LUSZ(MNe3)eST.ELANK2) NLUIN=2
IS(LUSZ(Ny2Z).5Q.BLANK2) NLUIN=1
NLUIC(N)=NLUIN

U

4 35

)

A=~ uwuvm

—
PO B TR

N
VN C) =
)~ O e

)

(@]
T
m

m
-~
-

2
1

2
n

SUMEYS =50
293 12 JJ=1,NLUIN
LU(SY) = 0

CUSEN=LUSZ(NyJJ)
25 14 KX=1,14
IE (LYSEN +EQUS=(KK)) “6E 70515
14 CONTINUE
ARITE(ILIST,1020) LUSE(N,JJ)yNyEAST(N),NORTH(N),
1 (DISTRT(NsJ)sd=1,2)
1230 FIRIMAT( /91X9123(*%*%)3//95X o"LAND USE NOT FCUND IN LIST',//,
1 SXv'USC.: 'vAZ,' CELL:"IRQ' EAST:"IBQ' NCJRTH:.’IB'
2 ' DISTRICT: *42A4y// 91X, 128("%%))
FELAG =21
15 CUSE(N,JJ) = KK
LU(IJ) = FACTIOR(KK) * PLUSE(N,JJ)
SUMLU = SuMLU + LU(JJ)

ACCUMULATE THE AREAS FBR EACH LANDIUSE" TYPE' AND" CALCULATE LYDFC
£33 12 JJ=1,NLUIN
1=({SuUMLU" JEQ. C) GG TC 16 -
LUJJ = LU(I))

LUDFZ (NyJJ) FLOAT(LUJI) / FLOAT(SUMLUY)
GOETA 17

1& LUCFC(NyJJ)

"
<«
.
(o]

INPUTOSSE
INPUTO6S
INPUTOT7O
INPUTC?72
INPUTO74
INPUTCT76
INPUTC7®
INPUTOSBC |
INPUTO82
INPUTO84
INPUTOE6
INPUTO3S
IN2UT350
INPUTOR2
INPUTCG4
INPUTOS6
INPUTOOE
INPUT100
INPUT102
INPUT 134
INPUT196
INPUT1JE
INSUTIC
INPLT112
INPUTL14
INPUT11é
INPUT118
INPUT120
INPUT122
INPUT124
INPLT126
INPUT123
INPUT130
INPUT132
INPUT134
INPUT136
INPUT138
INPUT140
INPUT142
INPUT144
INOUT 145
INPUT 148
INPUT150
INPUT152
INPUT154
INPUT1E6
INPUT158
INPUT160
INPUT 162 |
INPUT 164
IN2UT156
INPUT132
INPUT170
INPUT172
INPUT174
INPUT176
INPUTL1TS




st
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{5 VG W o)

17 I2LUSE=PLUSE(NyJJ) INPUT13D
12 4222 (LUSE(N,JJ))=43EA(LUSE(N, JJ))+FLOAT( IPLUSE .01 INSUT1E2Z
DETZRVINZ ThnE F=2DER SZCUSNTIAL NUMBER AND REPLACE THAT FEESRERIS INPUT184
NAMI WITH ThE NUM3E2, INPUT1EE
THIS PROC=DUKE ASSUMES THAT THE Fec0ex LIST IS IN ALPHAEETICAL CRDEINPUTLAS
20 .10 IFN = 1,NFICN INPUTLOC
IFDX = FCR (N, IFN) INPUT1CG2
IF(IFCR.LTLFIRST2) G2 7@ 117 INPUT194
DRI TFEZORGETFPIRS BTG TToS1 20 INPUT 196
IE(1FDR.LTFIRSTS) 'GONTO 120 INPUT198
STAXT=5%*0ONFDR-1 INPUTZDC
IC(IFDR.GT.SCND&) START =7%CNFDR-1 INPUT232
ST22=NFDR INPUT204
D9 145 K1 ="START ,STOP INPUTZ22
TE (I ~DRGEQSFEED EQ(<1)) GO TC 200 INPUTZIS8
147 CONTINUE INPUT21C
5. Ta 200 INPUT212
133 START=4%DNFDOR-1 INPUT2 14
IF(IFCRLG T SCNC3) START=5*%CNFDR-1 INPUTZ16
STO2=NFDR-2%CNFCR+1 INPUT218
23 135Kl -STAKT sSTOP INPUT223
IF(TIFOR JEQWREEDER(IKEN)IGH TO 200 INPUTZ22
138 CONTINUE INPUT224
58 “FER 200 INPUTZ25
120 START=2%CNFCR-1 INPUT2ZS
IS(IFDR.GT.SCND2) START=3*%0ONFDR~-1 INPUTZ230
STSP=MNFOR=-4*INFOR+1 INPUT 232
DO 125 X1 =START,STCP INPUT 234
IE{TFDRJEQSFEERER(KT) ) CEETT 200 INPUT236
12 CONTINUE INPUT23E
509 TCa30 INPUTZ40
110 START=1 INPUT 242
IF(IFDRGTL.SCND1) START=ONFDR-1 INPUT244
STCP=NFDR=5%DNFDR+1 INPUT 246
6115 K1Y =STAR TsS TER - INPUT 242
IF(IFCRLEQFEEDER(KLY) ) GO T3 200 INPUTZ5C
iis CONTINUE INPUTZE2
50 T3 200 INPUT254
229 =DR(N,ZIFN) = K1 INPUTZ2SE
ol TO 100 INPUTZ5B
230 NRITE(ILISTL2CLINSZIFNLZFCR(N,IFN),K1 INPUT 250
SFLAG= INPUT262
391 EORMAT(/// 91X930( " %x%%%x0), //-DX,'::ED ER NOT FCUND IN LIST',/, INPUT 264
X 1GXy 'CELL NUMBER',15,' FEEDER'yI2,' FEEDER NAME: 1, INPUT256
z A4,5X,'LIST SEDUENCE NUMBER: ",14,//,1X,12G(%*%%)) INPUT258
108 SAMTINUE INPUT27C
N=N+1 INPUT272
SALTY 16 INPUT 274
29 NEERES=E N1 INPUT278
IZ0SRIEABIED L) GC TR <98 INFUTZ78
330 FORMAT (2A4921242(12982)93(12544)92X9TI1+5(84421Z2),T1,2(I29A1),A2) INPUT28C |
T13 FORMAT(5(A4,1X,13,2X)) = INPUTZ22
C2o mPIRMIT(140A2,1I2)) INPUTZ34
RZTUIIN INPUT 226
$93 CALL A20RT INPUT233

=\D INPUT25C
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SURRIUTINE CH=CKF CHECKFO1
atsieie aboue eiotutalalarsliale sialn slataterelo ANDU ST B S0 ool olo e cieia e o aioie oiolnte ciale alo s o ie i N GHEE Srdlc 5
TRIS XCUTINE CCOCel 3 JULY 1579 CHECKFO2
LAST MOCIFICATIGN 264 AUGUST 1975 CHECKFO4
THIS RTUTINZ CHcCKS FEEDER DATA FROM THE LANDUSE DATA FILE. CHECKFC5
IT ALZD FINDS AND STGRES THE FIRST AND LAST CELL RECCRD NUMEER CHECKFO6
S0 CIZLLS CCNTAINING EACH FEEDER, RECDRCS THE NUMBER GF CELLS CHECKFGQ7
i DZK (NCIF) AND USES LINEAR INTEZRPOLATICN TC CRECXFO8
DR'S IF THEIR SUM PER FEEDZR [UZS NCT DIFFER FCM CHECKF2®
THAN 425 GR —-3C PERCENT. (7O 1C0% +/-3% CHECKF15
ARE LTSS THAN FOUR CELLS IN THE FEEDER OR IF THE CHICKF11l
SUM IS CUT 2F THE A30VE RANGE THE DETAILS OF THE SITUATION ARE CHECKF12
PRLINTZD JUT FCR MANUAL ADJUSTMENT IF RREQUIRED. CHECKF13
cisieleis 6 s sisiolnisie ohelaieroinislatelelele sl s atel sktin o) sistaimtelelotele Stalale e atolole ols slois oie Sislsio oo s s L GHEGKETIA
¥% INCLUZS CCMMON INFD CHECKF15
C2MMON VAXTABLES 002
sisle alsieinleiois s sie e siolelelle s alaTa olaleTotelsll- ANDUISEROD IO 2K Ml SiSiaid e Saiite crsletels e s oo icaia s on s IS S ¥G 07
co6
IMPLICIT INTEGER (A-Z) co8
€10
INTEGER*2 ZASTSNCRTH,PLUSE yLUSE,PZONE JAGE yHWY 3 HWYP yRAIL yEUS,STRT, 012
1 STRTP 3PFDR yPCELL 4POINTSINLIST JUSE, INSTORLZNLUIF, 014
2 NEFIC,NLUIC,CIF,NCIF, FIoFJyLOWCHIGHC y3LANK2, 016
3 10DE3UG,C0Z2UG 4 NDESUG, NEOUND, SBOUND y Z20UND» WBCUND Q018
c20
REAL ARZALPFDIM,FLIAT 4PLUIF,CELLKW,LUDFC 0z2
Vs
COMMON /MAIN4/ ZONE(157542),F0R(1575,43) 9yNCELL yIRFADZILISTSIDISK, 26
1 IPUNCH, IDISK24FZECSR(450) g NFOR$FKWI45Z) y IDISKay 223
2 FACTCR(14),0EMANC(14) yAREA(14),C=LLKW(1575), 230
z DISTRT(1575,2)93LANK,PFDRM(1575,3),PLUIF(45C,14), 032
A TITLS(20),0UMMY(1575),LUDFC(1575.3) 034
Cc36
COMMIN /MAINZ/ SAST(1575),NORTP(1575) 4PLUSE(15375,3)yLUSE(1575,3), 028
5 PICNE(157593) 9AGEZ(1575) yHWY(1575) shWYP (1575 ), 040
3 RATL(1575),BUS(1575),STRT(1575),STRTIP(1575), 242
7 PEOR(1575,3) 3PCELL(157593)3POINTLECHT73)9INLIST, 044
3 INSTORSNLUIF(45C ) NFIC(1575), 04
2 NLUIC(1575),CIF(4304107) 4NCIF(45C),USE(14), 048
A “OWC(450) yHIGHC(450) yFI(110) 4FJ(113),8LANK2, 059
3 ICEZ3UG,CDESUG,NDZ3UG,N30UNC, S3OUNC,E3CUND, WSCUND 052
DIMENSIGN CELL(120Q) CHECKF17
REAL RSUMF, RFIX, RPFOR CHECXF1%8
IS(CNEBUG.EQel) WRITE(ILIST,1020) CHECKF 1@
LINES=1 CHECKF22
1000 FORMAT(L1F1,'FSEDZR  SUM® ,2X,4 (6X,'SAST NORTH RECORD 2t ) CHECKF21
DI 1& J=1,NFDR : CHECKF2Z
SUMFE= CHECKFZ3
=0 CHECKF24
LFLAG=C CHECKF2%
LOWC.((J)=0 CRECXF25
SIGH4C(J)=2 CHECKF27

DO 298 izl 1GNCELTE CHECKFZS |
TFIEDR(491)eNEeJcANDJFDR(K52) eNEoJeANC.FOR(K33)NE.J) GG TC 20 CHECKFZ9

I =T1+1 CHECKF33 !
IS(I.5Te113) WRITE(ILIST,L1C3C) CHECKF31
1230 SOXMAT(//41Xy130('=%),/2X%y*MCRE THAN 11C CELLS IN FEEDER?') CHECKF32




(90) Cc-71

IS(LELAS.Z2C.C) LCWC(J)=K CHECKF33
L=LAG=1 CHECKF34 |
CEEE (B =K CHECKF35
K<=NFIC(K) CHECKF25
DO 33 L= L,KK CHECKF37
IF(FOR(K gL )eNELJ) GO TO 30 CHECLF3®
SUMF = SUMF + 9FD2(K,l) ChECKF3¢
ELIE = el CHECKF40 |
33 CONTINUEZ CHECKF4L |
HIGHZ (J)=X CHECKF42
25 CONTINUE CHECKF43
Cis sisieiare einaiocio ol s nioanoe sessiesssiosisios seeseoss:oacesssomemesiossasiossionsss BHECKESGL
e J FESDZR NUMBER CHECKE4S
€ 1 NUM3ER OF CELL YCELL(I)?® IN FEEDER J CHECKF&E
c NOT=: THE LAST VALUE BF 1 IS NCIF(J) CralKF47
@ CEIEIS(CT) THel T=THECE T IN SFEEBGER T Y CrECKF48
c =141 NUMBER GF Fe£=DER J IN CELL PCELL(I)® CHzCKF4Q
Cio s visie s siasinsvisviaississsesesassosesasseenssiossessewsesessessessssseocsssssessCHECKESD
NCT S (FUs) =] CHECKEE
1F( I .2C.3) GO TO 4C CHECKESD
IF(SUMF.GTe54.ANDs SUMF.LT.1065) GO TO 10 CHELKF32
& AT THIS FOINT WE KNOW THAT FEEDER J DBES NOT SUM TO 1G6C +/- S 2 CHECKFS4
e BIINT FEZDER NAME, APPROPRIATS CELLS AND ASSCCIATED PERCENTAGES CHECGIKESS
IF( (I.LTe4) JCR. (SUMF.LT.70) .ORe (SUMF.GT.120) ) GO TO 50 CHECKES6
LTES G=iC CHECKF57
350 1= (I TERSGTACHICO TS 50 CHECKES58
T TERS =R CHECKESY
€ ocisisesice s ADJUSTETHENEE=AERGPERCGENTAGES TONSUMITE ONE e o salesieis soennesiessCHECCESD
RSUMF = FLCAT(SUMF) ChECKF61
REIX = 10C.—-RSUMF CHEEKES2
SUM==) CHECKF&3
00 50 X=1,1 CHECKF54
Celift=Czntc) L CHECKF6%
FIK=FI(X) _ CHECKF55
R2EDR = PEDR (E=L LK e FTKE ) 3 CHECKF&7
RPFIR = RPFCR +((RPFDR/RSUMF) * RFIX ) + 0.5 CHECKXF58
PEORICESLECY "o£Ix ) = TRIX(RPEDR) CHECKF5S
500 SUME=SUMECPEBRIICE LK =y FTKEST) CHECKFT70
If( SUMFeGTe92.AND,SUMF.LT.105) GG TO 1C CHECKFT1
GH. 19 25 CHECXFT72
Clsivla sios ais sla'sialore sia sie o ete oisie sie alain cio/ei clatoleein siololalos s oiooisis v s b e eive dis sic o nece s anl-CRECKERR
50T ElSRESUCTNES L) SANTG L0 CHECKF74
LINSS=LINESH((I+3)/74)+1 HECKF 75
IE(LINESSGT«59) WRITE(TLTST 1 G0D) CHECKF 76
ITF{LINESGT.59) LINES =1 + (1+3)/4 CHzCKF77
WRITS(ILIST,1010) FESDER(J) SUMF, CHECKETS
1 (EAST(CELL(II)) NORTH(CELL(II)),C2LL(II), CHECKFT79
Z SEOHRYCELE (T ) E T ) T Tv= ) 561 CHECZKF20
G+ THL1E CHEECE
= TC(CHEIUEONE T ) BN TANC CHECKF32
IS(LINESGT53) WRITS(ILIST,,16G0) CHECKF23
FEALINES SGle 58 ) L ENES =20 : CHECKF34
WRITE (ILTISTy1025) \(FEERER (J) . CHECKF35
LINES=LINES+2 CHECXF&’s
10 CONTINUZ CHECKFQe7
1213 SEORMATH /s _’Xvé‘-’2X11‘01(Tlc14‘5X'I3'4X1131*X121* 1215 CHECKF3:3
1920 FIORMAT( /42X 9A4,5X,*THIS FEEDER HAS NO CELLS?) CHECKF29
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CHECKFOQ

R=TU2AN
CHECKEDR

cND
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SUEZIOUTINE NOIMAL NCRM 001

ois misisisleinis oieic misic eielolnis oinlotoreiala aiel LANDWISEROABIISITN Sioitio Slels eiorsreiois ole o oo tlo s b s Ao NBRMO G2

THIS 2TUTINT CODED 25 JULY 1979 NORM 203
LAST MODIBICATIONS 5 AUG 1979 NORM $04

*  INCLUDE CCMMON INFC NCRM §0S

COMMCON VasILALES 2932
oitie e aiel Slatelels o s lothiatniatoatatuite s atelata AN D SER OB 02M5 s e lele tictatote sioioicio oo sis e cios s tie o o N G AT
CcGo6

IMPLICIT INTEGSR (A-Z) 206
310 |

INTE325%2 SAST,NORTH,PLUSE sLUSE ,PZONE 4 AGE yHWY s HWYP ,RAIL » 2US,STRT, G 1D

1 STRTP4PF2R,PCELLPOINT,INLIST USE, INST3R,NLUIF, Clé

2 NFIC,NLUIC,CIF,NCIF, FI1,FJyLIWC HIGHC y3LANK2, cle

3 ILESUG,COE3UG 9NDESUGyNBCUND » S3CUND » ESOUND y N3OUND o138

0290

RIAL AREA,PDFDORM,FLOAT yPLUIF,CELLKW yLUDFC 322

vz

COM4MON /MAINA/  20NE(157543)yFOR(L157593)4NCELL,IRSAD,ILIST,ICISK, 025

1 IPUNCH,IDISKZ,FEEDER(450) 4 NFORZFKW(453) 3 IDISK4, 2@
z FACTCR(14),0EMAND(14)9AREA(14) yCELLKW (1575 ), 030 |

2 CISTRT(157592) y3LANK PFORM(1375,2) ,PLUIS(450,14), 232

A TITLE(Z0) yDUMMY(1575) 4LUCFC(1575,43) 34
036 |

COMMON /MAIN2/ ZAST(L575)4NORTH(1575) yPLUSE(1575,3),LUSE(1575,3), {38

s PZONE(157543) yAGE(1575) ,HWY(1575) 4HWYP(1575), 040

> RAIL(1575)453US(1575)9STRT(1575) ySTRTP(1575), 042

i OFDK(157593)4FCELL(157592) 4POINT(63,75),INLIST, C4a

3 INSTCRZ,NLUIF(450),NFIC(1575), 246

S NLUIC(1575),CIF(450,107),NCIF(450),USE(14), 043

A LOWC(450) 4HIGHC(4Z0) yFI{110)4,FJ(113),3LANK2, 03

3 I0S3UG,COE3UG,NDE3UG yN3OQUNDy S5CUND,E2GUND » WBCUND 052
ADJUST PFOR(I) FIR LAND USES TYPE (APPLY FACTORS), THEN NORMALIZE NCRM CO7 |
DIMENSICN TRACK(14) NCRM 008

AL Suma, SUML, FXWI, PFDRMJ NCRM 00S
[7(NDS23UG.50. 1) WRITE(ILIST,1CG2) NSRM 010

1050 FGRMAT(1H1,5X,"SNTERED NORMAL') NCRM C11
DECT s = RN G 1 NO'M 012

1 CSLLXW(I) = © NGRM 013
CYCLE Th2CUGH FZEDNSRS NORM Glé4
D2 100 I=1,NFCR NORM 015
IF(NDZ23UG.E2.1) ARITE(ILIST,1010) I,FESCER(I) NCRM 015

1010 FORVAT(10X,'FEEDER 'y I3,2XyA4) NCRM 217
N=D NCRM Q1%
SumMP=3, NCRM 019
NLUIF(I)=2 NCRM 020
OAOSIGIT T=E 1 NCRM G21
SEUTHET SET) =C'50 NOIM 522

1¢ T24r<(':)=* NCRM 523
START=LZWC (1) NCORM 024
STC2= HI,hC(I) NCM 025
cycLs TﬁV”"ﬁ APPLICA3LE CELL RECCRD RANGE NTRM 025 |
IF(NDE3UR.EC.1) WRITE({ILIST,1020)START 4STCP ,FKW(I) NCPM 027

1920 FORMAT{"+',30X,*LO0OK THROUGH CELLS', NGR’M ozsf
1 15, TO?,15,5%X,'FKW=1,15) NCRM 025 |
IF(5TART.EC.C.AND.STCP.EQ.0) G2 TO 170 NORM 03C|
IF(STAKT«LTaleCR.STOP.GTNCELL) G0 TO 76 NCRM 031

D2 55 J=START,STSP NORM 0:2Z
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K=NEIC () NCRM 332
DN L@ K= g KK NCBM 534
IZ(FORUVGKYGESLT) GG TO 45 NP2M 035
O CONTINUE NGRM C36
GORTINSC NCrRM 027
SR \LUIC(J) NORIM 038
SUML=2. NOSM 036
°=LRJ<= 2E0R(JyK) NORM 040
g 3ELDW, L IS THE NUMSER GFEITANREUS ESSINEC S LSy NGRM D41
€ B ISETHEINUMBER CGE LAND: USES INFCELL J NOXM 042
DO =7 L=1,.LL NCRM 043
LUSZJIL=LUS=(J L) NOM C4d
TRACS(LUSEULY=1 NGRM 045
PLUIF(I LUSEJL)I=PLUIF(I, LUSZJL)+FLOAT( PLUSS(J,L)*PFDRJIK )*0.CCC1 NCRM G4b
47 SUML=SUML4FLIAT( PLUSE(J,L)*FACTCR(LUSSEJL ) ) *0.0C01 NCRM 047
93544(J K)=FLUAT(PFORJIK) * 0.01 * SUML NORM 042
I7(2=0M(J9K) oLTe 0.C) PFDRIM(J9K) = 0,0 NCRM 046
SJMP:SUM°+°FDQM(J9K) NGRM 250
N=N+1 NORM 051
IF(M.GT.110)CC TO 418 NCRM 052
€ J IS THz CzLL RECGRD NUMBER, K IS THE NUMBER OF FEEDER 1 IN NORM 053
€ CElL i <)y N THE NUMBER CF CELL J IN FEEDZER I NGRM (054
< (EDNAL VA UE N THE FESEDER LCOP IS THE NUMBER GF C=LLS MORM CS5¢E
G CCVzRzD 2Y (C<N<1IL1L) NCRM D36
Fi(N)=y NCRM QOS7
rJd(N)=« NOM 258
CI=(I,N)=d NORM CS9
SBT3 56 NCRM 040
WRITEE (T LTI STy 192031, ‘EFDEQ(I)w Jy(DISTRT(J42) y2=1,2) NORM (61
FORMAT(/+1X,120(""%)4/," THERE ARE MIRS THAN 11C C=LLS IN FSEDEXR',NCRIM 052
I2+2X9A%95Xy"CELL EXCLUDZD: %y IS5 55X 32844/ 41X,130('%"),//) NCRM Q62
20 CONTINUE NCRM 054
:§+’¢+¢++‘+++& NORMALIZE PFORM 444+ +++++++++++++++++++++++++++++++++++++NO2M 65
IS(SUMP.E2.3.0) GC TO 51 NCRM C6é
SuvP=1.2/SUMP NORM C67
51 IE(NLETAICIN=1YS NCRM C5sg
CO 50 J=1,N NORM G066
3 U ()] NORM 070
PCEDRMJ = PFDRM(FIJFJ(J)) NOIM 071
BECIMJ = PFORMJ * SUMP NCRM 072
FXAI = FLCAT(FXW(I)) NORM 073
EXWI = 10C.C * FKW1 * PFDRMJ NORM 074
CELLXWIETIJ) = CELLKWOFIJ) + EKWI NCRM 275
€0 PFIIM(FIJy FJ(J) ) = PFDRMJ NOR'M 076
IE(NCIS T ) gNEeiN .AND. NDE?UG «GEes 1) WRITE(ILIST,1070) NCR™M 77
1 IsFEEDERUINSNCIELT )y { NGRM €78

1370 FORMAT(/// 440X, THERS I‘ A DI SEREPANCY  IN THE NUMBER BF CELLS &, NOIM 570
1 D) NCRM (8C
2 TS0, y 14 4 3X.A4,7/, NORM (081
3 TG, C LB iy e I SN o/ iy NORM (€82
4 T33, NELE S s L S e /. oy NCRM 083
5 153 'VALU: Usebs Yoo 1D i L) NORM 234
NCIF(I)=N : NCRM (85
& COUNT UP THE NUMRER GF LAND USE TYPES NOIM $25
D A% J=lyla NORM 087
S5 CTE(TRACKHIIN GBS ¢10) INEY TR (FIE) =N U TR (ET8) +.1 NCRM 013¢
38 T3 1469 NCRM 089
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NRITZ(ILI3T,13564C) START,STCP,1,FEEDER(1]) NC_M
EARMAT (15T 5 IX 5135 (V) 5/ 51 Xip:1-30( Yo///7+31X, " THERE 1S AN E£RRIDR NCRM
p'IN THI CZLL 2ANGE OF A FEEDZR, THT STARTING AND ENDING CELLS', NCRM
PeAS WcbL{ASSdHE FEEDER ARE GIVEN 3IELOWY ¢/ /9 T40, NCRM
VSTART=1,1S5," STOP=1,15,5%y"FEELERY ) T4,3X9A%9//92(/ 91X 413C("E2)) INGEM
CIANT INUE NGRM
WRITELTILIST,12358) NCM
FORMAT(1H1,T5%9 "CELL DEMANDS (KW) '/ 1C(2X 9 "CELLY y4Xy'KW'41X)) NC2M
WRITZ(ILISTy1353) (K yCELLRKW(K) 9yX=1,NCZLL) NG=M

FORMAT(1G(2X,I4,41X,F5,.0 NCRM

0 112 J = lyla NCORM
DEMaAND(J) = C NCRM
BT o= W NCELL NC M
NEW = NLUTC((T) NCKM
23 133 Ko=1,NtU NCRM
DEMAND(LUSE(I <) )=CEMAND(LUSE(I,K) )+ NORM
IFIX(CELLKW(1)*PLUSE(TI,X)*0.01) NCRM

CIONTINUE NCRM
RETURM NCRM
SN NORM

[sX°]0]
n91
292
093
034
095
09é
097
neeg

192

107

139
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csccscssscccssescsnsssscssssessaace LANDUSE

COMMON VA

.............................LANDUSE

N Ny

PN e

w e OWw-=J0 Wum

H

2LOEL

MACN

IMPLT

2aTA
05810 e siete et - AR a0 G 6 oo ainiain o 6 b
RIAELES

DE02e saisddindels Lavasdsinsionsesesnss bitias
TIT INTEGER (A-Z)

EAST,NORTH,PLUSE yLUSE yPZONE 1 AGZ yHWY 3 HWYP s RAIL ,EUS, STRT,

L

STRTP,PFDR,PCELLPOINT,INLIST,USE INSTORMNLUIF,

NFIC,MLUIC,CIFyNCIF, FI¢yFJsLOWCHyHIGHC ,BLANKZ,

ICE3UG,CCE3UGYyNDEZUG y NoCUNC,ySBOUNDy E30UND,, W2OUND

RTAL ARZA,PFORM,FLOAT yPLUIF4CELLKW,LUDEC
COMMIN /MAING/ ZONE(157543)9FOR(157542) ¢yNCELLHIREADLILIST,IDISK,
IPUNChyIDISKZ,FS3IDSR(450) 4NFORyFKW(45D) ,1015K4,
FACTOR(14),0EMANLC(14),AREA(14),CELLXW(1575),
DISTRT(157592) +3LANK,PFDRM(1575,43),4,PLUIF(450,14),
TITLZ(20),DUMMY(1575),LUDFC(1575,3)
COMMON /MAINZ/ ZAST(1575) yNORTH(1575) yPLUSE(1575+3),LUSE(1575,3)
PICNE(157593)9AGS(1575) yHWY(1575) yHWYP(1575 ),
RALL (11575} s BUSIHA 575)y STRINLST5)5H STRTEP (1575 )y
PFZ2(127542)4PCELL(15T7593)4yPOINT(50,70)9INLIST,
INSTORGZNLUIF(430)4NFIC(1575),
NLUIC(1578) 4CIF(450,107) yNCIF(43C),4,USE(14),
LCWC(450) yHIGHC(452),FI(1103),FJ(112),0LANKZ,
ICESUG.CDEBUGNDE2UG,NBOUND, SBOUND y£3CUND 3 A3C0UND
oo sia sisialels s vie e nios e e vesleae CLANBUSE n603....................................
INTS5ER%2 NZIC,NWZCNE
LICICALx®]1 GRCWTh,CXOBND,ALLGRC
RZAL RGFKEAC,RDEMND
COMMON /GRCW3K/ VGAQEA'NGBNO(“3),Sc=ND(23).EGEND(“") WGRANDI(2C) o
RGRFAC(ZC) 4NZIC(1575) yNWZONZ (15 75,3),RD MNS (1a),

3t

q'{nCNDpGQOHTH ALLGRO

© 9 29 8 000 e E0CEEPe S0 0 0 0S0 LN e P0E00EEE00c0sse0scRsec0c0c0erEsRsRCcsRLOBSe

£ LN

DATA

=\D

SLANK/! '/, AREA/1+4%*0
ILIST/3/,8LANK2/?

«2/y IREAD/1/,IDISK/4/4IPUNCH/2/,

Y/ +PC0INT/4200%0/ 4 TITLE/20%? 8/
PFORM/4TZIS5%0.2/ ¢ NEOUND/7C/ 2 SBOUND/1/ 3 WBOUND/1/,E80UNGC/4L/,
ID1SK2/13/ ¢NGAND/20%7C/ 4 SGBND/20%1/yWGBND/20%1/,EGBND/2C¥6C/
RGZFAC/Z0%1 .3/ 9ROEMND/14%0,.5/,4,LUBFC/4725%0.0/7

0J2

006
2

C15%
OlE
020
ca2z
24
026
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SUZIGUTINE GRID (NSyALsEW,AZ,43,54,N0) GRID 002 |

SRR s ReE e e ae LANDUISENO S LB S e e e

THIS WOUTINE CALCULATES THE GRID COCRDINATES FROM THE GISTRICT GRID 0C6

THIS RCUTINE C2CED § AUGUST 1979 GRID OCe

T4 ICIT INTEGER%*2 (A-2) CRID N10

SATA S/ZYSU/ W/ W/ yNW/INWI /o NE/INEY/ ySW/VSWI/ JSEZI1SE GRID 012

1303=C GRID 014

»ADN=2 : GRID 016

ca=c GRID C18
NO=3

(

GRID 020

15(A3 ATDON=1 GRIC 022
I5(A3 ACDE=1 GRIC 024
I=(AZ 6O TO.5 GRID 026
GO T2 GRID 028
5 ADON= GRID 020 |
ADDE= GRID 032 |
Lo ATEAL G810 20 GRID 034
IF(A2.2 GC TG 15 GRID 036
NCRTH ZAST JUACXANT OF SERVICE AREA GR1D 0633
EA=ZS+2%ZW+ADDE GRID 040
N3=31+2%\NS+ADDN GRID Q42
RETURN GRIC Cé4&
NORTH wiST QULDRANT OF SERVICE AREA GRID C4s
15 EA=27-2#ZW+ADDZ GRID 043
NJ=Z1+2Z#NS5+ADCN 21D 05C
2 TTURN GRID €52
20 IF(A2.3C.w) GO TO 2% GRID 054
SSUTH ZAST SUADRANT CF SERVICE AREA GRID G56
ZA=7342%SK+ADDE GRID 052
NO=33-2%NS+2DDN GRID 960
JITURN GRID 062
SCUTH WEST SUADXANT CF SERVICE AREA GRID Ch4
25 EA=ZT7-2%EW+ACDE GRIC 0566
ND=23-7%NS+ADDN GRIZ 063
RITURN GRID 070
END GRID 072
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SU3IRCUTINE ORCER JROER .zt
oeloelaia sa e n sieleie e nlelelaalatole sie e elaelle e la et AN DI SR GO R S R e T Sl e e el ataletalelalete o Te ORIDER GG
THIS SU3PRIGRAM CHZCKS (AND ADJUSTS IF REQUIRED) THE ALPHAEETICAL ORDER '06
EAD SO FEHESECICH E LT ST CRDER 08
THT'S' ROUTINE 'COBDED: '8 AUGUST 1279 CRDER 10
*  INCLUDE CEMMEN INEQ ORDER 12
COMMAN VARTIAILES 002
ciolsie s o e enlaies s einieisiatuis s v sivsniainvl-ANBISESOEUZ chetele oicie cloiaiois sioloiavis nia o wo s aos sielote s (U4
00¢
IMOLICIT INTZGER (A-Z) 008
010
INT=Z22%%2 CASTINORTH,PLUSEZJLUSE,PZONEJAGS yHWY yHAYP ,RATL ,EUS,STRT, QNEZ
1 STR72,PFCR4PCZLL,PCINT,INLIST USE, INSTORSNLUIF, Cls
2 \'FI:,NLUICyCIF,VCIF, FI)FJ;LOWC HIGHC 43LANKZ, Cls
3 I15Z3UG,CDOcB3UG,NDEBUG+NBCUNDy SBCUNJ,ESQUNLCy WB3JUND C&Bi
G2C
QT4 ARZA,,PFDRM,FLCAT,PLUIF,CELLKW,LUDFC €22
024
C3MMON /MAINSG/  ZONS(157593)9FDOR(157543) 4NCZLLHIR=ZAD,ILIST,LIDISK, 026
1 IPUNCH,IDISKZ,FZECER(45D) 4NFORyFKW (453) 4 IDISKS, 023
2 FACTOR(14)yDEMAND(14) yAREA(14) yCELLKW(1575), 230
3 SISTRT(157542) 93 LANKPFDRM(157543),4,PLULIF(45C,14), 032
A TITLZ(2C) 4DUMMY(1S75) 4LUDFC(1575,3) 034
C3s
COMMON /MAINZ/ SAST(1375) ¢NCRTH(1575) yPLUSZ(1575,2)4LUSE(1575,3), J3E
5 PLONE(157543),ACGE(157S) ,HWY(1575) yHWYP(1575), 040
c RATL(1575) 9yBUS(1575)ySTRT(1575),ySTRIP{1575), 042
74 DEDR(157543)4PCELL(1575,3),P0INT(6G,70),INLIST, : 044
3 INSTORZNLUIF(453),NFIC(1573), C46
5 NLUIC(1575)43CIF(<5C4107) osNCIF(450),USE(14), i 048
A LCWC(450) ,HIGHC(45C),FI1(112),FJL110),3LANKZ, 250
3 1CE3UG,CDE3UG,NDE3UG,NSJUND,y S3CUND ,E30UND, W3CUNGD £52
FLAG=D ORDER 16
J=NEIR CRDER 18
Pz =L IS INEDR CRDER 20
J=S1= QRDzR 22
eIl A s g CRDER 24
IS(=223ER(JJ) JLT.FEEDER(JI+1) ) GO 'TD 10 ORDER 26
HOLD=FESDER(JJ+1) BROSR A28
£E292R(JJ+1)=FZEDER(JIJ) QRGER 30
F=EDER(JITN=HILD GRDER 32
HOLS=FKA(JJ+1) CRDZR 324
EAW(JJI+1)=FLW(JdJ) ORCER 36
SEXW(JJ)=HCLD CRD=R 38
FLAG=1 CRCER 40
10 CIONTINUE CROER 42
I=(FLAG.22.C) RETURN . CRDER 44
2% ELAG=C CRD=zZR 45
RETURN CRCER 43 |
=NI ORCER 50
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SUARDUTINE PLCT. UINBEX, TCGRE) PLOT 022
s » ielelurdia oloieis aieiniiatoge sisisivisisiei et SANDUSERC SO N etelsiv slele arain oraiais sisia/sia o o e vis s slorele o ia P HOA LB O
C® INCLUDEZ CTMMCN INFC PLOT GO6
(e CIMMCN VARIASLES o2
Cialelo oiahatais ol slskelslala oioloasisis. stogtolete: o SNANDUIS SRe06 0 Ziete ciolo s o o sin e ale s oioie aie e ois s sic/eass sle olen NCIOL
- 006
IMPLELCIT ENTECER (A=Z) faYe}:!
- 016 |
INTZG2R%2 ZASTyNCRTH,PLUSE JLUSEZ yPZONE yAGE yHWY o HWYP yRAIL 4 6US, STRT, n12
1 STRTP,PENR ,BCELLPCINT,INLISTUSE, INSTORSNLUIF, 0le
2 NFIZ NLUIC,CIFGNCIF, FI FJoLOWC ,HIGHC 3 LANKZ, [€8LL
3 ICESUG,CLEZUG,NCEIUG,NECUND,S30UND,yE30UNDy W3GUND 018
- 020
%IAL ARZA,PFDRM, LCAT,PLUIF,CELLKW,LUDFC 622
c 024
C2%4IN /MAIN4/ IGNE(1575,2)9FDR(157543) ¢yNCELL yIREAD,ILIST,IDISK, c26
1 IPUNCH,yIDISKZ4FEEDER(450) 9NFDR$FKW(453) y IDISK4, 028 |
2 FACTCR(14),DEMANC(14) ¢ ARFA(14),CELLKW(1575), 030
4 DISTRT(157542)s3LANK,PFDRM(1575,3),PLUIF(45C,14), 032
A TITLZ(20) yDUMMY(1575),LUDFC(1575,3) 034
(c 036
COMAIN /MAIN2/ SAST(1573) yNORTH(1575) yPLUSE(1575,3) 4LUSE(1E75,2), 038
5 PZCNZ(157553) 2AGE(15T5) yEWY(1575) yhWY2(1575), 040
s RAIL{1575),3US(1E75)ySTRT(1575)4STRTP(1575), 042
7 PEOR(1575,3),PCELL(1575,93),P0INT(5C,7C), INLIST, C4s
3 INSTCRyNLUIF(450),NFIC(1572), 246
3 NLUIC(1575) 4CIF(45Cy107) 4NCIF(450),USE(14), 043 |
L LOWC(450) yHIGHC(45C)yFI(110),FJ(112),BLANKZ, 050:
3 ICESUG,COEBUG,NDESUGyN3OUND, SSCUND,,Z33UNC,,WEBOUND 05120}
INT=G=R#%2 SyMBOL s LINE PEGT 010
]zaL R24, %3, RKC, RRD,y RRE PLOT Cl2 |
DIMINSION SYMBOL(11),LINE(131) PLCT 014 |
DATA-SOT /227 PLGT 016 |
1713 F0O/MAT(11A1) PLOT G138 |
IS(INDEX.ES.1) REAC(IREAG,101C) (SYM30L(J)yJ=1,11) PLOT C2C |
TNDENGE= 0P PLOT 022 |
IF(ICIDELNELL) GC TO 100 ' PL3T 024
[ aloie sls biersis o biatolnistelaiv mlolsle o cis sieinluia o aiala oie atoie sioclataleic s alels aiaisisislalalote sisie oloisiniois o ace LILEITIO2E
C PLOT THS NUMBER OF LAND USE TYPES AND FEZEDERS IN EACH CELL PLOT €28
1227 FORMAT(1IHL) PLOT 220
1339: FORMAT(TIG,5( %0 8),10(8) ) ,1C(22.0),10("3 "),10('4 *),1G(°*5 ), PLOF 032
L PoE 0t /ol Dyl § 2 3G R6R7E RO S(INCETE 2= 354 5867 Sieg )T, PLOT 234
2 ot 9/ 3 T10,6C(%'. ') ) PLCT 036
EOUNT: =1 1 PLCT 038
10 WRITZ(ILIST,122¢%) oLOT ©40
IF(COUNTVEQT ) WRILTE (T ELST 51370 PLOT 0242
IF(ZOUNT.Z0.2) ARITE(ILIST,1060) PLOT 044
ARITS(ILIST,1C30) PLOT GC4e6
B9 0 T =t 550 PLOT 04E
J=71-11 PLOT C50 |
DO T =815 60 PLOT 052 |
IS(20INT(I4J)NE.DQ) GG TO 20 i PLCT 0S4 |
LINE(I)= 3LANK2 PLCT 056
c I IS T4 SAST CGUGRDINATE, J IS THE MORTH COORDINATE PLCT €58
SO0 20 SLOT 060
20 L1=20INT (i) PLOT 052
IF(COUNT.EQe1) LZ=NFIC(LY)+1 PLGT 054
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JEETNG =X = ETE SAS Sy S_T SESYMSIOLS WIS BE READ AR ER BT AS
I ES LD ST [RIEE TS W 2 NSSE BRVFARSTHE VAR TIASIE T Tl 08 BB TES 7S

L= COUNTre SR L2=NLUTC (1)1 BLOT 066
LINS(I)=SYMEQL(LE) PLOT So8
30 CONTINUE DLCT C°70
IF(LINZ(1).EQ. 3LANK2) LINE(1)=CCT PLOT ¢72
IS(LINE(cC)eEQe 3LANKZ) LINE(60) = DOT PLOT CT74
WRATTZ(ILIST»1040) Je (LINE(K)yK=1960),yy PLCT 075
1242 FORMAT( 2X4I5,T12,65(A141X),T129,13) PL0T €78
S3 CONTINUS PLOT ©S
WRITE (ILIST,1050) (SYMBCL(K) yXK=1411) PLOT 082
W RTTEE TS TS5 C2i0) 2LIT 034
IF(COUNT.NE.1) CC TO 100 oLAT 036
COUNT =2 PLOT n&8
SR Y PLCT €90
107C =2R4AT(T35,°PLOT OF THE NUMBER OF FESCERS IN EACH CELL,/) BT 092
106C FORMAT(TZ2,"PLCT OF THE NUMEER OF LAND USES IN EACH CelLy/) PLOT 254
105C FORMAT(TLIC,60(%. %)s//, 2L3T 296
* 11 Oy Si(At QR )y 150 (S0 SENE) SRTIOi(i2 i) sl 0 (0 2 Tey g o i ')y1C(*5 %), PL3T 998
LI Eon bR/ sl O It oSS S OB cRErE s = GRb L iST(EN O et ol A e iy Pn i o ), PLITE100
3 Loty °LOT 102
2 Ly T 20 s ' SYMIBISIEE ST (AT 51 X)) 21 0T 104
100 1 E(TECREINES2IEGE T 2060 PLOT 105
Ceceeesees2LTT DEMAND DENSITY PER C"L..................................PLOT 108
WRIT=H{TIEIST, 1 22C) PLOT 110
WRALT 2 T ET ST 1 e30) PLCT 112
WRITZ(ILIST,1535) CLOT 1l4
18ES FjiﬂAT(TBD,'D! OT OF THE KXW LOAD IN EACH CELL?,/) PLOT 114
- 129 11I=1, PLOT 118
J=71-11 PLOT 129
2G 115 I=1,60 PLCT 122
LE(PIINT( 1 U ENELSHECE-TONIBY PLOT 124
LINS(I)= SLANK2 PLET126
CO-Terale PLOT 128
121 L1=2GINT(IJ) PILETEA 210
C2=T I EIX(ECC LW CINI) 0 J0CT) 5005 )5 ) oLOT 132
ITE(E2LNET1 )L 2=1 PLCT 134
IE (20Tl ) Si2=1] PALE penlEls
LIVE(I):SYWEOL(LZ) PEGT= 1387
112 CONTINUE °LOT 140 |
Ir(LIV-(I). F2.2LANKZ2 ) LINE(1)=COT OLOT 142
I=S(LINS(E0)EQ.BLANK2 ) LINE(62)=D0T BLOT la4
WRITS(ILIST1040)J9(LINE(K) 4K=1,60),J PLCT 146
12C¢ CONMNTINUE PLOT 148
WRITE(ILISTy21052) (SYMBOL(KX)sK=1511) PEAT 150
200 IF(ICBREJNES3) GG " TD" 200 PLCT 152
z PERTEY sS4
:..........................-............................................PLGT 156
NTRY. SEET 3 ('INDEX) PEETS1 58
C.......................................................................FLDT 16¢
G el
IF(INDEX.2Ce1) READ (IREAC,1012)(SYM3CL(J),d=1,411) PLCT 164
INBSX =42 PL3T 166
Cisiole sisiaTolniste viiole s aiotolalain claeiotetae ainia sisisaieiolsiocols sioieiscmelaanale s o B SR TE T Iy
g THIS IS A& UNIVERSAL PLOT RGUTINE. THE VARIASLE TC 8 PLOTTED EEQTT0
£ IS 223323 TC The ROUTINE VIA THE DUMMY VARIA3LE 'CUMMY! . RLQIT 172
C THE 2DUTINS FINOS THT MAX AND MIN VALUSS AND THE PLOTTING INCRAMENT 2LIT 174
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Cidasndyaisnedd I0a i cutonycinvioniacmsiaateninseesnindesisaniiaebiniicehor iy i

|

\QI‘“:QQCCQCC po:,T la ’
paxse PLOT 184
£221% I=1.NCELL PLGT 186
IS(SUMMY (T )LTLMIN) MIN = DUMMY(I) ¥ oLCT 189
210 IA(2UMMY(I).GT.MAX) MAX = CUMMY(I) FLOT 190
INC2 =(MaX - MIN)/1D PLGT 192

I (INCRsCESL) GO 'TA 212 PLOT 194 |

ING2 =] PLOT 196 |
212 "WRIT=ATLET STy 1'020) PLCT 1938
WRIT=UTLIST,1690) (TITLE(J)sd=142C) SLOT 200
1390 FORMAT(TZ0,2044) PLOT 2922
WR LTS (T LTS T, 16 30) PLCT 204
DAFAZEE ST = 15 T PLAT 296
J=71=JY PLOT 208

D] 219 1=1,60 REGTS2HC |

11 =S DINT (T ) PLAT 2121
e D1 o NELEOIN S COETG 22 PLOT 214
LINS(I) = SLANKZ2 PLCT 216
Ca 79 21° RPLEGT 218
232 XA = JUMMY(L1) PLCT 220
R3\B=MIN PLOT 222
33C=INCR PLCT 224
L2 = IFIX((RRA = XR3)/RRC + ¢.5 ) +1 PLOT 228
ITE(L2. LT L) L2 =1 PLOT 228
LE(S255 Clisii i)l =01 ) PLBT 230
LINS(I) = SYMBCL(L2) PLOT 232
219 CONTINUE i PLCT 234
I (LINE L) SE0 BIPANK2 ) L INE (L) = DGT PLCT 236
IF(LINZ(52)eEDe3LANKZ) LINE(S5C) = 0OT PLOT 2383
ARITE(ILIST1040)J s (LINE(K) 4K=146C)yJ PLCT 240
225 CSONTINUE PLCT 242
WRITZ(ILIST,1250) (SYMBOL(K)yK=1,s11) PLOT 244
300 IF (ICODE.Nc.+) 50 TO 400 PLOT 246
RETURN PLCOT 243
G - PLOT 250
G oielatoie o'e o 0 oisle v viciomieisivie sieinic wioloiarols s cltte ola clals s ats v oic aioiaie ateio sielalole n olo il aial s st o PEOT 250
: ENTRY - 2UIT G H( TNDEX) PLCT 254
Cislsivissioinivisisiniainioinciviniv sioinie sivie siseiaiaie sivials aloio/a oivis siaiv ointea stolaiale slolens oo oo Lt PIIOT. D5E
(& PLOT 258
I=S(INOEX.EQe1) READ (IREADS1010)(SYM3CL(J)sJd=1,11) PHEESSE
INDEX = 2 PLOT 262
Cleieieisiata eie sisio otaioioleinte  tiviois ninistolereioieterslaiatale elelolotelsrstatalelaialoialsia/e stite ettt e s DT D A &
= THIS 1S A UNIVERSAL PLOT ROUTINE SIMILIAR TO PLOT3 3UT DGES NOT PLET 2586
o OET=RUMINE THE MAX AND MIN VALUES AND SCALE TO THESE LIMITS. PLOT 268
c INSTEZ2D, THIS JOQUTINE SCALES-DUOWN 'CUMMY!' 3Y A FACTOR OF FOUR AND PLOE 270
g PLOTS THls SCALLED VALUE IN ABSCLUTE TERMS. PLOT 272
Clsis o siaiatn oo s T SME D LRIEDRGEMAND D NS TITYERER BC C NS i toTas = sialaisiaalalsis e bian cacE iU i 2ima
WRITELTLI ST,y 16257 PLAT 276
WRITZ (1L IST, 1000 ) (TITLERI),, J=1,20) BLET 278
WRITE(ILETISTy1930) PLOT 280
B8 320 IT=lyiv PLOT 282
J=T71-11 PLOT 23%
DI a1 =160 PLBT 255
IE(PTINT(T 3} NELO) GE TE 301 PLOT ‘289
LINE(I)= 3LANKZ PL2T 23¢C
G AR TR0 PIE@TE 292
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()

+ 4
< 0

QO

Li=P3INT(1,J)

SCTALE DJOWN CELL DSMANDS 8Y A FACTIR OF FOUR
I=SIX(DUMMY(L1)*0.25 + 0.5 ) + 1

L

.
0

o

~

2=11

=SYMECL(L2)

SLANK2
«3LANK?2

n

\

L2=

Lot el e =1
) S (e e g 1 )
LINE(I)

€ ANTINUE
LE(LEN = (191 ES
IF(LINE(sn)ieE
W (OIS ]
CONTINUE
AITTELTEI S5 1
CONTINUE

IS(TCOD =N
RITURY
eND

)

GC T3

) L
)

£00

INE(1)=D0T
LINE(&0)=DCT

140)J e (LINE(XK) yK=1,460) 9dJ

55C) (SYMBOL(K),X=1,411)

PLOT 254
BLOT 29¢
PLOT 298 |
PLAT 20
PLOT 292
PLOT 294
PLOT 306
PLOT 3068
PLCT 310
PLOT 312
PLOT 314
PLOT 315
PLOT 318
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Y V(6D YA D VOOV LG

O YOV LD

SUBIZUTINZ STAT(2(,\1,:45AN,SMEAN,SZ,S,MAX,f‘.IN,L.U,CI) STAT 1052

R e ur e S N o e

ssecsssscscecsasacceees LANDUSE COl0leeeeenteenetecesccsncccanancncanseesSTAT 0056

X ARRAY OF DATA (UP TO 12030 DATA POINTS) STAT (C08
N NUMZ2ER 0OF DATA VALMES IN X (0<N<1301) SiTA 1616
MZ AN THE MEAN OF THE VALUES IN X SITAT 1012
SMZAN STANDARD DEVIATION TF THE MEAN STAT Q14
SZVEAN VARIENCE COF THE MEAN STAT 015
sz VARIENCE OF THE DATA STAT €13 |
S STANDARD D=VIATICN 2F THE DATA STAT 020
MAX THE MAXIMUM VvALUZ IN THE JATA SET SITATTE 022,
MIN THE MINIMUM VALUE IN THEZ DATA SET STAT 024
L LCWZR 2CQUND ON THE 952 COMFIDAENCE INTEKVAL STAT 0258
4] UPPER 3CGUND CN ThHE 95% CONFIDENCE INTERVAL STAT 02§
ceeesssecccesersertstor et s e ereessteeestes et accesecnscsscsescnsscanassaSTAT 030
TNTZL=RE N T STAT 03z
RTeL MEAN, SMEAN, S2MEANy S2y Sy Ly U yTeX9eMAX,MIN STAT 034
JIMINSION X(1200),T(46),T2(45)4T3(406) 9T4(4b),TS5(26) STAT 0236
DATA T/12.7369%4e30393418292.77592e57192.447,2. 38592+30592.262, STAT 038
1 202289242019 2e17992e15092e145492e13142.12052.110,2.101, STAT 0430
2 2.303y;.JéV-Z.O:D,Z.u74,2 06942 .08%42. CbCr2e056492.052, STAT C42
3 20459240459 2404292.02C92432192.01492.008,2.50C4, STAT 04%%
& 230414994, STAT 046
5 1.96041.957¢1. °E411.972,1-965-l-°56;1.°65y1.962,1.°63/ STAT Q048
CATA TE/Q.,lh.L.~20y2 35392413292.015514542,1.565,1.560,1.833 STAT 05
1 1.81291¢79€ 91022+ eTTl9leTELsla?5391eT4541.T4091eT34%, STAT 052
2 1672991472351 e72191e71791071441e711,1.708,1.70651.703, STAT 054
3 1-7&:‘171.69‘:11oc‘;-lol.69011-63411.55011.67515.07391-6711 STAT €5
& 5673105559 106629105661910853,51.55091.0649,1.648,1.647, STAT OE
5 1.845/ STAT C40
CATA T3/3.f‘7q 1688591663391e53351e476491.440,1, L15,1,397,1.333, STAT 052
L o3 211 364'&-340'1¢J367L-.343v1 34141.33 1-33311.333' STAT Cé4
2 1.5 9163253132241 .321451.319,1. _lbyl.,;6.1.315,1.314, STAT 06¢
3 1631391e31191a21C91e3C6914203491.30141.2959142%7491.256, STAT €58
4 1029491629391 e29191e29C11e2869142859102E641.284491.253, STAT G790
5 1.281/ STAT 072 |
DATA T4/1.26391.33691.25C41.15091.156491.124,1., 11931108 41.100C, STAT 074
1 1.09241.028391.08391.07991aC7591.07491eC7191.069451.067, STAT 376 |
< 1.060531.C0491¢0639140¢€1,14060914059,1.058,1.056491.057, STAT 073
S 1005091eC25514055491.052491.050491.048,41. F47.1.C#7,1.C46. STAT €80
& 10459140449 10043914042910029,1.02391.033,1.037,1.527, STAT 082
5 1.0367 STAT 034
DATA T5/1437641C0c7+0.97840.9414Ce92070.9G640.595,0.2359,0.232, STAT 036
VB 19y 0eTE ,&.873'0.870.0.863,0.Séo,C.gvc,u.863,u.\cz, STAT C38
2 Ua26190e36C90e55990e35390e85390e85790e8569Ce35645.85%, STAT 0S50
3 T e25590e85490485490Ce85290e851+0.35090.8345,7e349,0.345, STAT €92
4 GeZ6T 9003479003469 Ce34090e844900343,04543,0.863,0.842, STAT 0°4
o] Ced42/ STAT 92¢5 1
T YALUES ARZ FOR CCNFIDENCE INTERVALS STAT 9935
T, (525), #=raTH{ 50%) 8RE FOR 1 - 30 CEGREES OF FREED2M STAT 128
T2 =1T435) ARE-FOR 35 = 5§ D.F. BY FIVES STAT 102
T(32) T(&40) ARE FCGR 606 = 100 DeFe BY TENS STAT 104
T(sl) = T(4«) ARz FOR 2CC - 530 D.F. 8Y HUNDKEDS STAT 105
05 ) SESH IFGReBIC 00" ek AND T(46) IS FQR INF. DeFe STAT 10¢
MIN=1 232003, STAT 110
MA =0 STAT 1)1z

SUML =% .2 STAT 114
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SUM220.0

STAT 116

IF(CT eNZebGeAMDeZ] eNEeTCoANDeCINEL30.ANDCI.NEL90) CI=S5 STAT 113
N1=N-1 . STAT 120

03 25 I=1,N STAT 122
XI= X(I) STAT 124
SUM1=SUML+X1 STAT 126
SUM2=SUM2+ (XTI *XI) STAT 12¢
IF(MAXLLT.AI) Max=XI g STAT 130
IS(AINLCT.XI) MIN=XI STAT 122

25 CONTINUS ; STAT 124
SUM3=SUMI*SUML : STAT 136
MEAN=SUM1/FLOATI(N) STAT 138
S2=(SUM2—-(SUM3/FLOAT(N)) )/FLOAT(N1) STAT 140
$=523T(£2) STAT 142
S2MTAN=SZ/FLOAT(N) : STAT 144
SMEAN=SORT(SZMEAN) ; STAT 146
c...'.l....-.‘.OQ.‘.-...I......‘I...........l....‘l.l......Q..-.........STAT 148
SNTY STATZ2(CI,L,U) . STAT 150
C........0....-0...............'........‘...QI......‘.....l.‘....Q......ST‘T 152
J=1 STAT 154
IF(N.GT.20)50 TO 39 STAT 155

J=N STAT 158

28 IF(CT.29.55) GO TO 195 STAT 150
IF(CI.S0.20) GG TJ 190 STAT 162
IF(CTI.Z3e3C) 50 TG 180 3 STAT 164
1S(CI.22.77) GO TC 176C STAT 156
I5(CI.5Q.£3) GO TG 15C STAT 148

195 L = MZAN = T(J) *x SMEAN STAT 170
U = MZAN + T(J) * SMEAN STAT 172
RITURN STAT 174

19C L = MEAN - T2(J) * SMEAN STAT 176
U = MSAN + T2(J) * SMEAN STAT 178
RETUIIN : : STAT 120

138G L = MEAN = T3(J) % SMEAN d e STAT 122
U = MSAN + T2(J) % SMEAN : STAT 1234
RETUIN STAT 136

17€ L = MSAN = T4(J) * SMEAN STAT 188
U = MEAN + T4(J) * SMEAN STAT 190
RETURN STAT 192
160 L = MZAN < T5(J) * SMEAN STAT 154
U = M3AN + TS(J) * SMEAN STAT 196
RETYIN STAT 192

30 IS(NJST.5S) G0 TO 40 STAT 200
J=((N=-20)/5)+30 STAT 272

GO T2 25 STAT 204

4C IF (N.GT.169) %0 TC SO _ STAT 226
J=((N=33)/10)+35 STAT 203

80 T3Q 25 STAT 2192

50 I=(N.GT.S59S8) GC TO 60 STAT 212
J=((N=-12C)/100)+43 STAT 21¢

63 T2 23 STAT 21¢

60 J=45 STAT 21¢
IF(NGGTL12C0) J=46 STAT 22¢

62 TJ 25 p STAT 222

END STAT Z24
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VYY) O

G

(@]

|
SUZRVUTINE ABTRT A30RTCOZ |

sececccacsarccccracsace s lANDUSE 10Clescncscccevecccnsccccancencncnnsas JARORTCOG

R T Y Y= Tt & RV 1o
THIS RDUTINE PRINTS. THREE *ABORTY PAGES, RZADS ANY R:SMATING DATA ASORTOCS
CARJE INMTQ 4 PUMMY VARIAZLE AND THEN STCPS THE PROGRAM. ABGRTG1D

T T I Y Y= 1a 1k H o B %)

1=C ASCRTCl4

VS sk [ ceinl e BY(E AB0RTC15 |
THZ A32Y: TWO STAT=MENTS PKOVIDE THE RZJUIRED REFER:ENCE TO 4307218
STATEMENT 35, THE GUMMY RETURN ARCRTG2C
WAITE(53,17.CC) ABCRTC22
WRIT=(5,1300) A2CRTC24
WRITZ(2,1C30) A3CRTC2¢
1230 FC?“AY(lﬁlyf(/olx11’1('A'))15C(/v1X"AAA'112(5X9'L56?T')1iX7'AAA')ABORTQZS
i 25(/41X,131('4))) ASERT.CB0
1710 F3AMAT(A4) A3CRTO22
10 R2AD(141010,ENC=20) CATA ABCRTO34
GANFE =10 ABCRTC36
20 STOP A3CRTO3R
DuMMy ZTURN TC SATISFY THE CCMPILER (SU3RCUTINES NS=D A RETURN) ABORTO40C
32 RETURN ABTRTC42
ENC AZ20RTC44
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SUSKQUTINE CUT cUT 091C
Creeevecnnsnsecncacrcoceaeeeeel ANDUSE 1101eececcececeanccacancccccenaneesOUT CO20
CeteeeasneanosreneresecsssencracsccsnsesnssasssosencsscnscasassannccscnneselUT GO3C
G THIS SOUTINS QUTPUTS THE LANDUSZ PRCGRAM ESULTS AS WELL AS CERTAIN CUT €040
G INT=2ME2I8TZ RESULTS AND INPUT CTATA FOR DESUGGING PURPISES. CUT €030
= A CALL TZ JUT WILL PRODUCE THE MAXIMUM OUTPUT POSSIBLE., TS LIMIT CUT 0G&C
c THS AMOUNT CF OUTPUT, ENTER AT CUT4, WHEXZ » IS CONE OF THE 2UT 0C70
c =pITIRY 2O INITeS S GUT 08¢0
CeescevsccoeresscaancscoscsccencscacscscasessssssscscaccnssascssccssassnneslUT 0090
Z COMMCN VAKRIABLES 00z
Ceosceccsssvcccosnssocsvncecceoessl ANDUSE 06020 cccsccccccceccecsscscccnccnnnscsses CO4
c ncs

IMPLICIT INTEGER (A-Z7) [eXo}3
G 210

INTZGER*2 EASTHNCRTH,PLUSE,LUSE,PZONE,AGZ yHAY 3 FWYP yRAIL ,3US 3 STRT, Cle

1 STRTP 4PFORHWPCELL yPCINT»INLIST JUSE, INSTOR,ZNLUIF, D14
z NFIC,NLUIC,CIF,NCIF, FIyFIS)LOWC yHIGHT ¢3LANK2, 016
2 ICESUC,COZEUG 4NDEBUC, NSCUNDS3CUND,Z30UND,, %2 0OUND SRS
© 020

REZal ARcZA,PFDRM,FLOAT,,PLUIF,CELLKW,LUDFC 22

c 024
COMMON /MAIN4/ ZGNE(1275,3),FCR{1575,3),NCELL, I?“D'ILISTyIDISK, G286

1 IPUNCH, IDISK2,FZEDER(450) ¢yNFORFKW(45C) ,IDISK4, 028

2 FACTCP(14)9405MAND(14) 9ARZA(14) ,CELLKW(1575), 030

2 DISTRT(1575,52) 93LANKyPFORM(1575,3) yPLUIF(455,14), 032

A TITLZ(20),0UMMY(1575),LUDFC(1575,3) 034

5 036
CIMMDIN /MAIN2/ SAST(1575)4NCRTH(1575) yPLUSE(157543),LUSE(1575,3), 038

3 PZONE (157543) yAGE(1375) +HWY(1575) yHWYP(1575 ), G4s

5 RAIL(1575) 423US(1375),STRT(1575)4STRTP(1575), 042

7 PFOR(157543)4PCELL(1ETS593)yPOINT(8G470), INLIST, 044

3 INSTCRyNLUIF(45C),NFIC(13575), 046

S NLUIC(1575)4CIF(450,187),NCIF(4350),USE(14), c42

A LOWC(450) yHIGRC(450)37FI1(11C),4,FJ(11C),H6LANK2, 050

3 I1DE3UG,COE3UG,NDEBUGNECUND, SBOUND yE80UND s WRCUND 52

Re— ST (et QU C1IC

FINISS = O CuT 0123

GRS CuT C130

EN TR TUTEl CUT 014C

FINISH = 1 GUT 015¢C
CAXXXXXAX JUT=UT BY CELL XXXXXXXAXXXXXXXXXXAXXXXXXXAXXXXXXXXXXXXXXXXXXXXXCUT C15C

i e = 8 W E S et ey e etT e 170
150 0 F GRAATEFETHL o T X i CIE IMECISIER D I STR T CT 'y"”GRD',T’Sy'( EE=DceR S P EORSESOURE=0T8G
IF PEDRMSEN, Tty CCEECKW Yy ERIG NS EIS PEUSES ZONES PZONES )'CUT 0130

28 e/ OUT 0200

LAINE S =R CUT 0210

DO 39T '= "1yNCELL GUT 0220

LINES S = HEINE S ] CUT 0223

TR TN E SRRSO NG OET 1.0 CUT €240

WRITSU(ILIST, 10C0) CUT 0250

CINES et CUT J26¢C

10 WRITS(IL1IST1510)T o (DISTRT(I4K)9K=192)9EAST(I) NCRTH(E), ouT G276
L(FES2ZR(FNR(I9K) ) yPFDOR(T yK)yPFORM(I 9yK)eK=193 ) CELLKW(I), CUT J280C

23 (LUSE(T %)) yPLUSE(IK)»K=1,3) QUT Cz23¢C

3 (ZONE({TI,K),PZONE(I4K),4K=1,3) ST RO OO0
121) FOAMAT(IX 9 T491X920491X,12,'=1,12,T22,2(1X,A4,13, IX,rJ.B).rlu.‘. 5 U0 3480
1 T30 2(A2,1XI241X)92(A&,1X4I3,1X) ) CUT 0320
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SO CUNT INUe CUT 03350
I= (FINIZR o2Q. 1) RETURN CUT 0340
GJ T3 5% CUT 0350
S o0 A OG0 O 0 BT GG I00G S ACOS 000 EOGH IO E A O e B S B S AR F i A
ENTRY QUT2 CUT &370
FINISH = 2 QUT 038C
Gloleio sl ahoioioisieiciolaleloicislolasicisiote alaieleiololoiolelote aielulals oo olols /o sl aloialolote s s ials o b o ool as i BT O3B0
(€ DA AN Y SEEEIRER CUT €400
30 WRITS(ILIST,1220C) QUT €410 |
(EIENE S TR CUT 0420 |
L4020 FIRMATILIHL,)T280 eeceveceeesoPERCENT LAND USEeeeeececececccasl, JUT 0420
A 1R VNS TOTALY S JUT 449
LRl se G2 | LRI MITETsS ity SUT 0450
0 /9y DX FEEDER V6% *FKW?, CUT C4é0
S 122 iR SR 2R M 2 C ) E C2ZEmC S C A T e i cio i ca e SUT 0479 |
- T3GC,? NLUIF NCIF LOW HIGH! ) CUT Q4é&c
D0 133 1I=1,NFDR GUT 0430
K= N ETC (19) ] QUT ©52C
TAT=0.0 CUT 0510
D3] 53 K=1,14%4 CUT 0520 |
53 TOT=TOT+PLUIF(I,.X) ouT 0520
LINES = {CINSS St 3 + (<1+?C)/2’ CUT 0540
( 5 55 CUT C55¢0C
= (BIEST CUT 08560
R GUT 0870
55 WRITE(TLISTyTS30) Ty FESDEJ(T) o "FKWI(T )y (PLUIE(UT ) yd=141%),T0T, GUT 0530
H NLUIF(I)GNCIF(I)oLOWC(I) HIGHC(I) QUT C53C
1330 F2RUAT(/92X31392X9A493X915,T25914F4.2,T344F4.2 ,T9C,418 ) GUT G600
WRIT= (CILISTGSC Y S (CTRECT ¢ )y J=1,K1) SUT 2610
1253 FERMAT(T253. 2S( ¥ )y *CELLS "IN THIS FEEDER?, GUT 020
IR ARIS S G () s L (1125 52 C LS CUT 0530
1S " CONTTNYE QUT 0540
IF ( EINISHIU-eBe 2) RETURN CUT £650
G E0 A 120 CUT Ce&6D
[iciele /s, 0.0 sisintein o ole sisteisiereis v osiole lo/s e ioieie oleje ols e alalo sle n o nsic/sleioinia s s snicitan s Sl i GUIEECATO
ENTRY QUT3 CUT neao
EINTSH =83 - CUT 0690
:.-...-..o.-aooo--n-ooo--c-o---.-o-.o.-o..oo---.ooo-.o.o--o.a........o-oCUT 070:
z GUTPUT 3Y LANCUSE TYpE QuUT 0710
b5 deT:(ILtST"séu)(IdeE(I).FACTGQ(I)yAQEA(I)yDEMAND(I),I=1,14) QUT C¢72C
1253 =0RMAT(1-41,55X,%DATA 5Y LANDUSE TYPE!,///, OuT 0730 |
1 20X, "LANDUSE' , T30, "FACTCR® ,T40,"ARSA',T5Q, CUT 0740
* 'DIMANC BcFORE GROWTH' o/ * CUT. 07150
2 29X, 7('—')-730.6('—').Tao.'——~—',T50,'-(KH)—',///. CUT C75¢C
5 12(21X9I291X90A29T30Cy15,T38,4F3.19T58,16,/)) aQuT 8770
L P 1 U ol & To I
g ADDITIONAL GUTPUT 2Y CELL ; CUT 9799
5 cuUT 0809
ARXTL TSIV ELLSIE 51 D7 C) CUT Cs812
1773 FORMAT(1InL+5GXy*CATA 3Y CELLY 3/ 42(1Xe'CELL®y5X, LUDFC(1) ", CUT 0820
1 2Xt LUDE ’(<)":u,'LUDFC(3)',2x.'NFIC'.2x,'NLUIC',IDY),/, CUT 0830
2 2L X e S S X e (R e e 192X ) g ' ——==1,2Xy5("'=1),12X)) QUT $R4J
ICIINSISTE=ER BUI0S S0 i
0 200 T.= 1yNCELLE 2 CYT 08560 |
i CuTt ce7o |
ETNEST S INE ST 2 CUT-0E80
TECEINES SSilTia 59 ) CBETONT 20 CUT 23830
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DEC)I 4 (LUDFC(I o) od= 1,3),NFIC(I).NLUI»(I),
1J) 2J=193)yNFIC(II)4NLUIC(IT)

= O O

Cl1XyT442Xy2(FR04492X)31642X,14,11X))

W

[\S]

)

A NI T
SOt UV CIRT)

CUT €SO0
CUT 0916
QUT 0920
CUT 0930
CUT 0940
JUT €952
ouT 066C
QUT ¢ST7H
CUT 098C |
CUT C9950 |
CUT 1000

BUT 1010
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SU3RJUTINZ SCATTR SCAT €92

OB B OO OO G NS ROE 00 B00 0 00a0eeLENBIIEE IZBIE 6 000600080080 500 S5 06 E5 0 aes aaaBE AT G
€ COMMGON VARTABLES 002
Gieareeioioitieie ot o b B S AN DU S E R G 2 s s e e
c 035
IMPLIZIT INTEZGIR (A-Z7) ces

z 010
INTSGZR*Z SAST,NCRTH,PLUSELUSZyPZONZ yAGE s HWY 9y HWYP yRAIL , EUS, STRT, Gl2

1 STRTP4PECR4PCZil yPCINTHINLIST USE, INSTGR4NLUIF, Ola

2 NFIC,NLUIC +CIFyNCIF, FIosFJyLOWCyHIGHC ;3LANKZ,y 016

2 I253UG,CDZ3UG 4 NDEEUG, NEGUNC » SBSUND , EEQUND, WESUND C1s

& 020
RZAL ARZA,PEDRM,FLOAT,PLUIF,CELLKW,LUDFC 022

o 024
COMMIN /MAINS/ 2ZGONE(1575,3)57CR(1575,3),NCELL IREAD,ILIST,IDISK, 026

1 ISUNCH,IDISK2,FEEDER(450) ¢NFDR4FKW(45D) ,IDISK4, 023

7 EACTCOR(14) ,DEMAND(14) yARSA(14) ,CELLXN(1575), 232

E DISTRT(157592) 93 LANK,PFDRM(1575,3) ,PLUIF(450,14), 022

A TITLE(20),DUMMY(1575),LUDFC(1575,2) 034

c 336
COMMON /M8IN2/ SAST(1575) 9NORTH(1575) ,PLUSE(1575,2),LUSE(1575,3), 038

5 SZONE (157543) yAGE(LETS) yHWY(1575) 4 HWYP(1575), 04

5 RAIL(1575)43US(1575),STRT(1575) ySTRTP(1575), 042

7 PFOR(157543),PCELL(1575,3),PCINT{6C,7C),INLIST, C44

3 INSTOR,NLUIF{450),NFIC(1575), 046

2 NLUIZ(1575)4CIF(450,107) 4NCIF(450),USE(14), 048

A LOWC(450) yHIGHC(45G) 3FI(110) 3FJ(110),5LANK2, 059

2 1DS5UG,CDEBUG 4NOEZUG 4NBOUND » SBOUND,»E3CUND 5 WBCUND 052

RIAL SUMA ,SUMD yMAXA,MAXD yMINA yMINDyYMIN,YMAXsRX XA 4XOyY yCEMCEL, SCAT 00S

1 SUMLUA,SUMLUD, SCAT 010

5 MZAN,SUZAN,VARTIEN,STODEV ,MAX MIN,LOWER yUPPER JRK W SCATNOTD
DIMINSION TITLZ3(1492C)yXA(44C)4XD(44C),Y(4)s0EMCEL(440),IREF(440)SCAT 014
LOGICAL*1 NCZELL SCAT 016
RTAD(IRTAG,HICCC) ((TITLEE(I4J) 9J=1452C) 41=1,14) SCAT 018

1002 E2IMAT(2%A4) SCAT 020
oot o e e e e = ale s aa a i e e I e lelaie s e lslsieie s clalelslooie S s s s tate bia Liatals e SCATEE 22
G TITLES THE 14 TITLES FCR THE -AREA/DEMAND PLOTS SCAT 024 |
c MINA/MAXA THE MIN/MAX AREA (IN CELLS) FOR LAND USE *LU!* SCAT 226 |
5 4INT/MA XD THE MIN/MAX DSMAND (IN XKW) FGR LAND USE *Luy* SCAT €23
€ NJZELL LCGICAL — TRUE IF NO CSLLS IN A FEEDER SCAT 03¢
G HAVE LANDUSE TYPE LU (USED WITH BGUNDS) SCAT €32
¢ SU"A 8Y FEEDER, THE SUM OF LAND USE '"LU' AREAS SCAT G34&
£ SUMG BY FEEDER, THE SUM CF DEMAND GF f'LU® SCAT 03¢
€ DsMCEL 3y FEEDER, SUMD/SUMA ... (KW/CELL) SCAT 038
& IF2R THE RELATIVE FSEDER NUMEER WITHIN 'LU? SCAT 040
c MS AN THE MEAN COF DEMCEL (IFGR VALUES) SCAT €42
c SMEAN STANDARD DEVIATICN OF THE. MEAN SCAT C4&
G VARIEN VARIENCE OF THE 2ATA (DEMCEL) SCAT (46
o STOCEV STANDARD DEVIATICN OF THE DATA (DEMCEL) SCAT 042
z A X MAXIMUM VALUE OF THE DATA PQINTS SCAT C5C |
o MIN MINIMUM VALUZ OF THE DATA POINTS SCAT 052
c LOWER LCWER 3CUND CON THE CONFIDENCE INTERVAL SCAT G54 |
c RELEE! UPPER 3CUND ON THE CONFIDENCE INTERVAL SEATE G564
(e ar e a e e e le e T e e e e T e el aT el Isla sl elaTe e eToletele a alo aisle s slalelalele s lalo el tet S L L CEEATRI G E QR
29 18g W= SCAT Cé&0 |
SUMLYA= 2.0 SCAT 052
SUMtHH=Ealle SCAT 254
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INDEX=1 SCAT 066
YIS On SCAT 068
MINA=TSL2CG D ¢ k SCAT (GG
MAXD=D.J SCAT 072
VIND=9990050 SCAT 0TS
IERR=D SCAT 076

N3 2L F=1,NFOR SCAT 073

T= (PLUT S (e UD Y cSaY S ca 1090 SCAT 08¢

C  WE NOW «<NOGw THAT FZEDSR *F' CONTAINS LAND USE TYPE 1L yrs. SCAT 082
S s = sn e SCAT 034
CUMBE —CEE SCAT 08¢
HIGH = NCIF(F) : SCAT 088
NOCELE = «TRUE. SCAT 090

SQ 8% Cl=1,HIGH SCAT 092

€. = SIF(E3CC) SCAT G54
IS(NCRTH(C).5T.N3CUND) GO TO 2C SCAT G956
IF(NSRTA(C).LT.S30UND) GO TC 20 SCAT 399
IS( ZAST(C).LT.WBQUND) GO TO 30 SCAT 100
IF( EAST(C).GT.ESCUND) GC TG- 8O SCATE 10D
T2P=NLUIC(C) SCAT 8154
2 12 =102 SCAT 105
IF(LUSSE(C,I) .E0. LU) GD TO 15 SCAT 103

12 CINTINUE SEIATE R0
G2 TC 86 SCAT 112

C WE NOW <NOW THAT CELL® 'C# HAS LU ASIITS I-TH LAND USE. TYPE. SCAT 8%
15 2R=PLUSZ(C,I) SCATT 116
NOCZLL = .FALSE. SCAT 118
SUMA=SUMA+(FLOAT( RR )%C.C1) SCAT 120
SUMS=3SUMD+ (LUDSFC(C oI ) =CELLKW(C)) SCAT 122

Z WE NEES T2 USE (LUDFC*CZLLKW) RATHER THAN (PLUSE*FKW) SECAUSE SCAT 1241
C LUDSC ANJ CELLXW HAVE 3ZEN CORRSCTSD FOR THE LAND USE TYPES SCAT 126
J0SESNTTNIE SCAT 128
IS(NGCELL) GC TC 90 SCAT 130,
=53 = ISDR + 1 SCAITSL 32|
I3=E(IFOR) = F SCAT 124
IS(MAXA .LT. SUMA) MAXA = SUMA SCAT 136/
I=(MINA .CT., SUMA) MINA = SuMa SCAT 138|
I5(MAXD LT. SUMD) MAXD = SUMD SCAT 140
IS(4IND .5T. SUMD) MIND = SUMC SCAT 142
XA(ISDR)=SUMA SCAT 14¢

XD (IFNR)=SUMD SCAT 146
DEMZIL(IFCR) = SUMD/SUMA SCAT 143
SUMLUA = SUMLUA + SUMa SCAT 130
SUMLUD = SUMLUD + SUMD SEAT 52

g0 CINTINUS SCAT 154
€ PLGT RESUHITS SCAT 156 |
E(IFS2 .EQ. G) GO TO 100 SCAT 15¢ |
YMIN=MINA SCAT 15¢C
YMAX =ML XA SCAT 152
IMIND = IFIX(4IND) SCAT 154
IMaxC = IFIX(MAXD + 1G0.) SCAT 166

DO 32 J=1,290 : SCAT 153

92 BTl ()= SnT = a ) SCAT 170
07 39 XW=1,2C021,1290 SCAT 172
NUM = 3 SCAT 174
IS (KWelT.IMIND.CR.XWoGT.IMAXD ) GC TJ 392 STAT 17¢
kW= SLCAT(XW) = 1.2 SCAT 173
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33 S5 A=1,1FDR SCAT 18¢C
I:(I:IY(XD(K)).LT.(KW+1C0).AND.IFIX(XD(K)).QE.(KN—l)) GC TG o3 SCAT 132
2 iFadan SCAT 134
$3 NUM = NUM + 1 SCAT 186
Y(NUM)=xAa(X) SCAT 138
IS(NUM .22, 4) GO TO 9¢é SCAT 169
35 CaONTINUS SCAT 192
I=(NUM .20, T) 6T TC 39 SCAT 194
24 CALL 2LTC (PKW 3 YMIN,YMAX,Y ,NUM,INDEX, TITLE) SCAT 196 |
99 CONTINU= SCAT 193
& SRIINFRRITIS U ISTES SCAT 200
w?ITE(ILISTlelG)(TITLE(J)9J=leC)9(J1FEEDER(IPEF(J))1XA(J);XD(J)'SCAT 222
i JEMCEL(J) +J=1,IFDR) SCAT 204
1212 FORMAT(1H1,T2Z,20A845/ 4SXy"REF #0,6X,'EEZDERY, SCAT 206 |
1 13Xy %% CSLLS?, 7X,'KW GEMAND?', SCAT 238
1 T554 "DEMAND/CELLY/, SCAT 210
L (EX915,TX9A4 43X 9F10e345X9F1D.4,TH5,F11.4)) SCAT 212
CeoecocecsscsneaeasCALL " SUBROUT INE STAT ®ecccccscescsscctcsscscccccscssnsnsassSCAT 214
£l =" 9¢ SCAT 215
EALELESITIAT (DEVCELqI:DR,MEAN,SMEAN,VAQIENySTDUEV;MAX,MIN. SCAT 218
i LOWZR,UPPIR,L,CI) SCAT 229
H?ITE(ILIST,IGZZ)(TITLE(J),J=1,23),MEAN,IFDR,VARIEN;STDDEVq SCAT 222
L MAX ,MINLUPPER,LOWER SCAT 224
L2238 FORMAT(1H1,23X420A49///y 55X, 'CEMAND (XW) PER CEWISY S/ /oy SCAT 226
1 SCXy"MEANZ'y F15.5,//,50X,*NUM3ER OF POINTS:?,18, SCAT 22¢
z 7/ 350X "VARIENCE: " 3F15,24//+950X9 " STANDARD JEVIATICON:®, SCAT 230
3 F15.29//+20X s "MAXIMUM VALUE:*,F15.5,T80, "MINIHAUM VALUE:z', SCAT 232
4 FlE.54//7/+4CX4'S52 CONFIDENCE INBERVAL S o /350X, SCAT 234
5 'UPPER 3C0UND: '9F1545,/,30X,'LGWER B0UND:',F15.5) SCAT 236 |
DO 1S TI=1%s i SCAT 238
CI = (12-1)%*10 SCAT 240
CALL STAT2 (CI,LOWER,UPPER) SEAT 242
150 WRITZ(ILIST,1C29)CIyUPPERLLCWER SCAT 244 |
1230 ~ORMAT(//+40X,12,'% CONFIDENCE INTERVAL:*,/,50X, SCAT 246
1 'UPPER EQUND:'yF15459/,50X,'LOWER BGUND:',F15.5) SCAT 248
1CC CONTINUE - SCAT 25¢
RETURN SEATE 252

END SCAT 254 |
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SUSRIJTINE PLTR(XeYMINSYMAX,Y 4NUM,INIT,TITLE) O TR 002
C......‘.......-........................................................PLTR 004
Ceies PLOTT=R SUSPROGRAY %% o o PLTR 005
3 X *X-8XISY vVALUE : PLTR 008
= YMIN SMALLEST VALUE ON Y-AXIS °LTR 010
5 vAX LARGEST Y-AXIS VALUZ PLTR 012
e Y THE VALUE TC 3 PLOTTED (MAX OF FOUR PER PLIT) OLTR ol4
c NUM OIMENSION OF Y (NUMBER GF VARIASLES...LS. 4) PLTR 015
g INIT SET TO GONE. PLOT RVUTINE WILL PRINT AXIS AND PLTR €18
c RETURN INIT AS 12. PLTR 020
2 TITLE TITLE TO 3E PRINTED AT THE TOP GOF THE PLCT PLTR 022
:.......................................................................PLTR 024 |
s [T SHCULD 3E NGTED THAT THIS IS A CONTINUGUS PLOT RGUTINE, PLTR G26
C THAT 1S, THZ VALUES ARE PLOTTED AS THEY ARE CALCULATED. PLTR 028
& I= AN ARRAY OF VALUES IS TO SE PLOTTED, THE CALL TO PLIR °LTR 630
= MUST 35 PLACSD IN A pQC* LOOP. PLTR 532
:.............-.........................................................PLTR 034

INTZGZR TITLES PLTR 036

JIMINSICN KI(6),IA(101),Y(NUM),TITLE(20) °LTR C38

DATA K/ VA var e kanheaeding vl PLTR 040

I (INENE SIS GCE 0 10 OLTR 042

TISE=(YMAX=YMIN) /2.0 PLTR 044

YAIS=YMIN+GIFF PLTR 0456

ARITE(393)(TITLE(JIS) 9JJ=1,2C) o YMIN,YMID,YMAX PLTR 048

5 FORMAT('1',30X,2CA4, PLTR 953
S////1TX 3 F1507 936X F15.T935XF15.7//24%y 151 449K, 151 , 49X, 1x1/ PLTR 052
E24Xy "EYL,10( OXy "% )/24X,101(" %)) PLTR Q54

16 iGaNEENlIE " PLTR 036
BRSBTS PLTR 052
IA(I)=<(5) i PLTR 050
15 CONTINUE PLTR (62

J=YMAX-YMIN PLTR 064

03 3G N=1,NUM PLTR G56

L=NUM+1 =N PLTR 068

IPT=T=IX(((Y(L)=YMIN) /R)*10C.C+.51)+1 PLTR 070

LE (I 2T CT G101 CERTPT . LT 1) GO T2 20 PLTR 072

IA(I®PT)=K(L) PLTR G74

30 CONTINUE PLTR 076

I12320=1FIX((~YMIN/R)*1C0.C+.51)+1 FLTR C78

DEGIZ =38 T Ol GRUTZER0 ST 1) GO TO. 40 PLTR 030

IA(IZSR5)=X(¢&) PLTR 032

30 CONTINUE PLTR 084

ARRITE(2,260) X PLTR 086

25C EOIMAT(Y %,6X,515.7) PLTR 0838
WRITZ(2,280) IA PLTR 090
230 FORMAT('+9,23X,1G1A1) PLTR 292

INIT=15 PLTR G934 |

2ITURIV PLTR 0696

ZND : PLTR €958
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SUBRBUTINE DUMPS

Sumps

()¢

erececescceccccccacees e LANDUSE 14CleccceccccccccsccosoncsccccnasasslUMPS Q2

CLUD=z C3OMMON INFQ
MMBNSY AR TABLE=S

oumes

teccccccccrccccctncocee s LANCUSE 06C2uecceesocvesccossscssscccccscscosccnana

P BIST ST INTE G = REE (A =71)

INTS522%2 EASTHNGRTH,FLUSZ yLUSE,PZONS yAGS yHWY yHWYP ,RAIL »EUS 4 STRT,
STRTP4PFOR yPCELL 4POINT,INLIST  USE, INSTORGNLUIF,
NFIC,NLUIC,CIF,NCIF, FI,FJ,LOWC,HIGHC ,8LANKZ,
IZE8UG,CDE2UG yNDERUG, NECUND, S30UND 4 E3OUND s ABJUND

RTAL AREALPFORMHFLOAT 4PLUIF,CELLKWLUDFC

JMM3N /MAIN4/ ZONE(1575493),FDR(1575,43)4NCELL yIRSAD,ILIST,IDISK,
IPUNCH, IDISK2,FEECER(450) ,NFOR yFKW(453) ,ICISK4,
FACTOR(14),DEVMAND(14),AREA(14)4CELLXW(1575),
OISTRT(L1575492) 33 LANK,PFDRM(1575,3),PLUIF(450,14),
TITLZ(20) ,OUMMY(1575) 4LUDFC(1575,3)

(@)

COMMTN /MAINZ2/ SAST(1575) 4NORTH(1575) yPLUSE(1575453),LUSE(1575452),
PZCONE(157543),AGE(1575) 4 HAY(1575) yHWYP(1575),
RAIL(1575)+2US(1575),STRT(1575),STRTP(1575),
PEDR(157543)4PCELL(1575,3),PCINT(80,70),INLIST,
INSTORLNLUIF(422),NFIC(1575),
NLUIC(1575),CIF(45C,137),NCIF(453),US=(14),
LOWC(420) 4,HIGHC(45C),FI(11D),FJI(11C),3LANK2,
I023UG,CDZ3UG,NDESUG 4 NBOUNDy S30UND 3 S30UND,, WEOQUND

WRITZ(IDILY2) ((ZONE(I yJ) sLUDFC(I4d)9J=193)5(DISTRT(I ) 3J=142),

CELLXALI) »I=141575), (FEEDER(I)yFKW(I),I=1,450)4NCELL,NFDR

x
Al
X

ISISKZ) ((PZGNE(I4J) 2J=192),5AST(I)NORTH(I),I=1,1575),
SINT(I,J)91=1,60)45d=1,70)
IDISK2

< inam

O =tiE
o e~
AN L ~n
29 VU~

MA N

pUMe S
DUMPS
CUMPS
pUMPS
CUMPS
DUMPS
DUMPS
DUMPS

02
002
304
C26
008
c1ice

dl2 |

Clsa
016
o1l8
020

c22 |

024
025
c28
333
G32
034
336
p3e
040
042
044
045
C45
050
052
25
06
o7
0e
26
12
11
12
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SUBRIJUTINE GRCW GROW CC2
el la s sesTat e ety b e s e e tela e LEA N DU S L TS ) I e DD
MMCN VARIASLES o2
et T R s s e e e erere AN B UIS BN B 0D S o Tk oo aiaie s s ol stale oioiata lnie a ol oo B £ 7
£26
IMPLICIT INTEGER (A-2) g 008
N1O
INTS333%2 SAST,NORTH,PLUSE yLUSE yPZONZ ,AGE yHAY yHWYP RAIL ,BUS, STRT, 312
STRT®,P=2R4PC=LLyPCINTHINLIST,,USE, INSTCR,ZNLUIF, 014
NFIC,NLUIC,CIF,NCIF, FI,FJyLOWC,HIGHC ,2LANK2, 015
IDE3UE,CIE3UG yNIESUG 9y NSOUND » SSOUND 3 E3GUND y ABOUND 313
0290
JTAL ARTALPFDRM,FLCAT,PLUIF,CELLKWyLUDFC 022
024
CIMMIN /MAIN4/ ZONE(1575,2)+FOR(1575,2)4NCELL,IR5AD,ILIST,IDISK, 026
TPUNCH, IDISK2,FSEDER (450 ) NFDR ,FKW(453) , IDISK4, 028
SACTZR(14) ,DEMAND (14) 5AREA(14),CELLLW(1575), 33
DISTRT(1575+2) 93 LANKPFDRM(1575,3).PLUIF(45C,14), 032
TITLE(20),DUMMY(1575),LUDFC(1575,3) 034
236
COMMIN /MAINZ/ SAST(1575) 4NORTHE(1575) yPLUSS(1575,2)43LUSE(157543), c3sg
PZONE(1E75,3) yAGE(LI5T7E) ,HWY(1575) ,HWYP(1575), 040
RAIL(1575),5US(1575),STRT(1575),STRTP(1575), 042
PFDR(157543),PCELL(1575,3),PCINT(60,70),INLIST, 044
INSTOR,NLUIF(453) ,NFIC(1575), Ca6
NLUIC(1575),CIF(450,107) NCIF(450),USE(14), 043
LCWC (450) ,HIGHC(453) yFI(113),FJ(11C),3LANK2, 956
IDZ2UG,CTEBUG,NDERUG,NSIUND, SBOUND,S33UNEC W RGUND cs52
e et e e e o CAND IS ERBA 0B lelenialote s o ciolorala siasioisoiolarelon satice o ole s 000
c2¢
INTZ53ZR%2 NZIC,NWZONE (ekv)
L3GIZaL*1 GRGWTH,GROBND,yALLGRC 040
RELLL IGRFAC 4RDEMNC : 059
260
070
COMMON /GRUWEK/ NGAREASNGEND(2G)ySGBND(20),5GBNE(2C),%GSND(20), 020
RGREACI2C) yNZIC(1575) yNWZONE(1575,2) ,RDEMND(14), 020

GRO3ND,GROWTH ALLGRO o0 |
11c
I S AT N 0 T A RS B G I O A 0 I OO B T S s LT
LOGIZAL*1 VACANT,SPOT GRGW 010
DIMEINSICN MATCH(Z2) o IMATCH(3) GROW G12
RSAL RTCTAL,RSUM,RPZ GROW 014
GRCW 015
CALL ZCHG : GRCW 015

GRCW 020

VLUSE = 12 GRCW 022
AUTALUS=R¢ GRCW 024
AUTGRGE=%c GROW 02%
AUTINW = 2 CRCW 22¢%
GROW G30

93 593 CELL = L,NCELL GROW 222
IS( .N2T. GROENG) GG TO 19 GROW 034
CHIZ< 320WTH EOUNDS GROW €38
Sieane = EAIISE. . GRCW 03¢
€ST = EAST(CELL) GROW 04D
NTH = NCSTH(CEZLL) 5RCW 042

|
|
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£NICY

73 17 I =1,NGAREA
[=(AG3NT (1) eLSaESTeANDGZGEND(I)eGELSSToANDSGBND(I).LEJNTH
o «ANDJNGEND(I) 52 NTH) SPCT = TRUE.
GAREA =T
FE( SSPRTER)ac 0 R0
LS CaNTINUE
Gk ITERSELC O
1 QSGARSAFS= ]
20 NEU =R NEUTCICE =L )
VACANT = orA8LSE.
FE (S AEECRE E) GO A 7.0
D@ 32 EE= Y e N
LU= St USE(CEINE, 1)
L= (L oNEGEVEYSE) " GBTEr 22
VACANT = e TRUE.
KVONT = 1
26 T=(LUS ONE s AUTGLE U ARISEIVAGE(C= LRSS S UAUTOAS) 668 To 30
LUSZ(CZLL,I) = AUTCONW
ELTe = PUUSE(E Sl oT)
I (2 DEMNDIIAUTELEY) S ES 0. 8) GO TB 39
CILLXWIZZLL)=CELLKW(CELL)+( FLCAT( FLT )*%0,01%

® RCEMND (AUTCNW) /RDEMND (AUTCLU) )

IF( JNCT. VACANT ) GO TO 560
1F(NLY <ECe 1) GO 10 76
NZICC = NZICICELL)

NMATCH = ¢

DO 42 I =1,NZICC

D) 35 J =1,14

I-(NWZONE(CsLL,I) .EQ. J) GO TO 38

CONFINUE

533 TO 4C

NMATCH = NMATCH +' 1

IMATZH(NMATCH) = 1

VAT (NMATCH) "= )

4G CONTIMUS

WS MNOW —4aVE 'NMATCH' MATCHES SETWEEN "MATCH(NMATCH)' LANDUSE TYPS
AND THE 'IMATCH(NMATCH)'-TH ZONE OF THE CELL. THE 'KVCNT'-TH
LANDUYS S TYP=" GEGTHSECSE U IVACANTI TS 19 BE REPLAGED.

W
w

w
w

IF(NMATCH oLTe 0 +CRe NMATCH .GT. 3) GO TO 500
GZPLACT THt VACANT ARZA B5Y THE AVERAGED ZONED DEMAND
539 RIQTAL = G0

RSUM = 3,.C

ROESSEITN =L VN E L CC

ELT = PZGNE(CELL L)

RD 7= ELEATHE )

RSUM = SUM + ROEMND (NWZONE(CELL,L)) = XPZ * 0,01
5.5 TO Al = S RITATALS =0 075 1G5 0]

LECITOTAL =S LE D CR ST 509

FLET=SPLUSE(C ELL  CVENTE)

CILLKA(CELL) = CZLLAW(CELL) + RSUM * FLOAT(FLT) * RGRFAC(GAREA)
i * 0401 / RTOTAL

€T3 560

IETH =R TAEE = TR T STV ACANTIS S (CHERN AL EGR @)
PCINZITIE G =N Z I i EBR 1aln)

GROW
GROW
GRCW
CROW
GRCW
GROW

>R0OW
GRCW
CROW
GROW
GROW
GROW
CRCW
GROW
CROW
GROW
CROW
GROW
CRCW
GROW
CRCW
GROW
GROW

CROW &

CRGW
GROW
GROW
GROW
GROW
GROW
GRCW
GROW
GROW
GROW
GRCW
GROW
GRCW
GR0OW
SROW
GRCW
GROW
GROW
GROW
GRCW
GROW
GROW
GR OW
GROW
50w
GROW
GROW
GROW

GRIW
GROW
GRTW
GROW

Q
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gg =T yNZIIEC GRAW 156
INDY = NMWZONE (CESLL L) GROW 1529
LUSs(Z=LLyL) = INDX GROW 160
=L = tO7 ENE (CEEL, L) GROW 162
e EECH (C eI =R C = ‘iH(CELL) + ( RDEMND(INSX) * 3.21 * GROW 134
* ELOAT(FLT) * RGRFAC(GAREA) ) GROW 168
3 1 CENTINYE GROW 165
T30 CONTINUE GRCW 170
RETYRN GROW 172

=N9

GROW 174
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SUEB9DYT INE ZCHG ZEHG 002
elolsie e sioinie dlaleiaie sialn s ale/elestesieis SEANBUSERIEGIic il ciaisiclaiaicioiois oleoooniosonscen s Zencls90
INCLUOZ ZOMMCN INFC ICHG 0Cé
COMMON VARTIASLES : 0922
o'vie o vblelsierelnls 0loteialeilaie s talelsln s olote LANCUISE N OB 02T s ol s tale olleciet et s s aene o cilr - BaaT
o6

IMPLICIT INTEGER (4-Z) (o]o]:!
010

INTZGZR%2 ZASTHNCRTH,PLUSE 9 LUSE 4PZONE yAGE »yHWY y HWYP ,RAIL ,BUS, STRT, 012

1 STRTP, PrDD,P’=LL,PDINT INLIST,USZ, INSTOR,NLUIF, Ol4
2 NFIC,NLUIC ,CIF,NCIF, FI,FJoLCWC,HICGHC ,3LANKZ, 316
3 ICE2UG,LDE3UG,NDE3UG, NSCUND, SB0UND,E3OUND,y WSCUND 01¢
020

RIAL AREA,PEDRM,FLJAT,PLUIS,CELLKY,LUDFC 022
024

COMMIN /9AING/ ZONS(157543)4FDR(15754%)9NCELLIRZAD,ILIST,IDISK, 226

1 IPUNCH, IDISKZ,FZEDER(450) 4NFOR,FKW(450) 3 IDISK4, 228
2 FACTOR(14),CEMANC(14) ,AREA(14%) ,CELLKWI(1575), 030
3 CISTRT(157592)93LANK,PFORM(L575,2) PLULIF(450,14), 632
A TITLE(2G),DUMMY(1575),LUDSC(1575,3) 034
036

COMMIN /MAINZ/ EAST(1575) 4NORTH(1575) yPLUSE(157593)4LUSE(1575,3), g38

5 PICNE(157542) yAGE(1575) yHWY(1575) yHWYP(1575), 340
& RAIL(1575)93US(1575),STRT(1575) 4STRTP(1575), 042
7 PF3R(157543)4PCELLI157593)+POINT(6D3,7C) 3 INLIST, 344
3 INSTOR,NLUIF(450),NFIC(1575), 04¢&
9 NLUIC(1575)+sCIF(45G,107) 4yNCIF(650),USE(14), 043
a LOWC(450) 4HIGHC(452),FI(110) ,FJ(112),2LANK2Z, 052
3 ICS3UG,C0E3UG,NDESUG,N3JUND, S3OUND ,E30UNDy WBCUND 05z
ol oislieallote ofslaiateiais s slaie ttoie oo ieinte cis LANBUS ERGO G sicieos cracsovesic s sisiaioniciaalesvesisseisrassOlO
320 |

INT=573%2 NZIC,NWZONE 030/
L3GICAL*1 GROWTH.GRCSND,ALLGRD 046
RZAL RGRFAC,RISMND | ; 050
050
070 |
CO¥MIN /GRCW3K/ NGAREALNGEND(20),SC3ND(20),EGENC(20)sWGBND(2C), 330 |
* RGIFAC(2GC) yNZIC(1575) yNWZONE(1575,2),RDEMND(14), 090 |
= GOBND,SRCWTH »ALLGRD 100
110

Siole v a aletelainlaisiniokotate o alolalatela alotatelo lslalalalats ale a/a o alo st s lolc sleieis clanelaleiccia s ciis cisccicisle e s 0ieiel]l 20
DIMENSION 0ZONE(2°),NZONE(Z9) ZCHG 012
DATA JZIONE/'R7.31,16P8 1Al P12 SR M E DI Ep O SV (L ZCHG 0

- VS EEE R TN S ol GOV RIS S L C T S TSI RSy EME TV 2 EHG 916
* 118 L, 100 9'R1Y  LWR 50 139 L eFEDPIT ,OTH2® ,0Q]12¢,7CKG Q1§
* INSY L 'MFE3® L VFPAT L VTHLT L TMF41/ 2CHG 020
DATA NZIONE/ 29149129109 79 49y Ty 69 69 1y 6910y By Ty 29 49 1, ICHG 022

* 2o olo PR S ES Sle (n Sl mle ZCHG 024
ICHG 02Z6

BOSSBECEI =N BN = ZCHG 229
NZ2ISE '= 3 _ 2CHG G3C
IF(ZONS(CZLL,3) 9. BLANK) NZICC = 2 ICHG €32
IS(Z2ONE(CELL,2) «E2. BLANK) NZICC = 1 ICHG 034
NZTIGUCEE)E=SNZTEE ICHG 335
DA SO 1= L NZICE ! ZCHG 038
ZAN=CT = ZENE(ESL 1) ZCHG 4o
D92 ganliu=t g 2CHG 042
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Doy 2
LD NS =~ I
Uard 20D 1 =

-~ .

m o
o ]
£ T

< RS IR 0N YT

M OO 2O N e

C) i 220N

CZSNE(J)) GO TC 35 ZCHG 044
ICHG 050
0C) ZONECI,CELL ZCHG 051
E 'y44y ' NOT FOUND IN ZONS LIST. CELL:',IS) ZCHG 051
ZCHG 052
= NZONE(J) ZCHG 654
ZCHG 056
ZCHG 058 |
ZCHG 0606




(118) C-99

SUISROUTINESS= COND
teseccccccscocscsccacncesscceeeslANDUSE ZU0levecccceccocccsceccscccccccnsasn
THIS PRCGRRAM READRS INTERMEDIAT RESULTS AND PERFCRMS THE
L3A2 GA&THZRING TASK. IT C?'ATCS NEW SUBSTATIGNS IF NEEDED.

M CNCY

COOOUO
OO0OO0O0O
wmH -

c THIS PRCGRAM RIQUIRES THE FOLLOWING SUBROUTINEZS: 085
c EeTEs (LANDUSE 22C1) 007
< GATHER (LANDUSE 2101) 0038 |
C ULE (LANDUSE C%C1) 0o0°
& GRID (LANDUSE 36(1) a10
eSS ES=S e esSssoCSsc oo s e e e e e e e o o s o s s S === = (h i
55 COMMCN VARTAZLES 202
S oielelalatolalolelole olotaloisiale s sioiaie v nioisivie LANDUSERGE G2 0o ioioe ole e sls ot siscisisiaisisleaiosoiasslonsoel OO
< 30€ |
IMPLICIT INTEGER (A=Z) cos
5 g1¢
INTZGZ2%2 ZAST NORTHPLUSE yLUSZ 3 PZCONE 3 AGZ 9 HWY » HWY? ,RATIL 4EUS,STRT, o112
1 STRTZ,PFCR4PCELLPCINT,,INLIST ,USE, INSTORGZNLUIF, 214
2 NFICoNLUIC,CIFoNCIF, FI,FJ,LOWC,HIGHC ,2LANKZ, Cl6 |
3 IDE3UG,COEEBUG 4yNDEEUG, NECUNG,, S3CUND 3 ZBOUNDy W3OUND 018:
& 020
REAL ADEA ORMyFLOAT 4 FLUIF,CELLKW,LUDFC c22
C . 024
COMMON /MAING/  ZONZ(157543)4FCR(1I575,3) 4oNCELL,IREAD,ILIST,LICISK, 026
1 IPUNCH,IDISK2,FEEDER(450) 4yNFCRyFKW (42C) ,IDI K,y Cc28
2 FACTOR(14),DEMAND(14)9AREA(14)4CSLLAW(1572), 230
2 DISTRT(1575,2) 93 LANKyPEDRM(13 73,*),°LUI*(450,;+), 032
A TITLE(29),0UMMY(1E575),4,LUDFC(1575,3) 034
G 036
CT3MMON /MAINZ/ EAcT(1575).NDQTH(1575)1PLU<E(1575,:)1LUS:(1<7593)a 938
5 PZONE(1ET75,2) AGE(LETS5) ,HWY(1575) 4 HWYP(1575) 040
S ?AIL(1:75)18U°(157:)15TRT(157=),STPTP(1575), C42
71 PFDR(157593)4yPCELL(1575,3) yPOINT(65,7C),INLIST, qu’
3 INS TVR,NLJIF(45“) NFIC(1575}), D46 |
o NLUIC(1375) 4CIF(450,1C7) yNCIF(453),US2(14), 043 |
A LOWC (450) ,HIGHC(453),FI(11C),FJ(110),3LANKZ, G50 |
2 ICZ3UG,CCOE3UG,NDEEUGyNBOUNC, SSOUND yE30UNDy WRGUND ¢52 |
RIAL DJELTA,MD3SU3IZNEWLMT 013
LSGICAL*1 3GUNDS Cls
CIOMMON /LAST/ C'TA'NCYCLE,WAXITR WAXQNGyGD‘oUGyNN yDELNEW, 012
A SWLMT, Cls
1 MXNSUS MC3SU3,IGRAFySKIP,SOUNDS c17
CeeoMD3SU3: MINIMUM SISTANCE BETWSEN CREATED SUBSTATIGONS IN A CYCLZeeeeo 013
G clo
RZAD(IREAD,1213) GDE3UG,MXNSUB,3CUNDS,DELTA, 026G
A SKIP sIGRAF,NENLMT yNNEW,DELNENW, 921
* MC3SUS,NCYCL E4MAXITR yMAXRNG vZ2 |
1C1C FIRMATUZIS y4X9L14F13e39/9215,F10e392154/9F10.3,4315) 023
g C24 |
WRITZ(ILIST,1C00)30UNDS,DELTA ySKIPsIGRAF,NZWLMT, OZ‘i
1 NMNE Ay IZLNEWZMD3SU3 4 NCYCLE s MAXITR, “AXRNG,GDESUG'MXNSUo OZbE
123G FOIMAT(VHL /7777 91 Xy 130('X')'// T5Cy'CASE PARAMETERS',//, o2
* |9:1 .qﬂUV\S '1 SXley//y OZPI
* T+2, DELT A Yy EOo2 s /ey OEQE
% Ta3, 'SKI? by 16 v/ />y 330 |
* T40, '"IGRAF Seit 1l v// 051
x Teldy INSHLNMT '1 Fbel ’//1 032
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% T47, 'NNZW by 16 77y 033
% T40, 'CELNEW Gy L BEINE S/ Lo 934

# T4, *MD3SU3 Yy F&e2 9//y 035

*  T4h, INCYCLE Ny 18T s 025

*  Tal, 'MAXITR e R T 037

®  T40, YMaXRNG SEsTEue s ¢38

£ Tad, 'GDE3UG GSUTE  Eighse 039

£ T4d, TMXNSUS UpULE L1 s/A, 240
kTGRS A) cal

042

ST S IONTE SR NS OIS F I S o P T S b F e s TP IRt e cBRDT Hoss s ep bt bntusstoss 043
CALL 34T=ER 044
RITUAN 045

SND 246




(120) c-101 |

Colels siaia/eioloiaialdials elotalolois sto sl oiatare LIANBUS ER AR vt ot e e lole oie s leieTors siole ota e o aa e ol b no2

2 THIS 2PCGRAM READS INTERMSCIAT RESULTS AND PEXFORMS THE co4

(s LSAD CGATHERING TASK. IT CREATES NZW SUSSTATICNS IF NEEDED. 226

C::::::::::::::::::::::: - e s e R I e e s T R e s e e e e e e - 008

2 THIS PROGRAM 2ELUIRES THE FOLLOWING SUBROUTINES: 019

c FETCH (LANDUSE 2zz¢C1) 12

< CATHER (LANDUSE 2121) 214

5 PLOT {LANBUSE €5C1) 016

c GRI! (LANDUSE €601) 018

:::::::==:==::::::::::::::::::::::: t+ £+ 3 5 5 3+ & &+ 5§ ¢+ 2 3 S &+ 3+ &+ S+ 2+ + ¢+ &+ 53 = 020

€ COMMUCN VAIIABLES G602

G o s.o/ate aieietsisraie ol oke mie s sialetole s ciote s g EANDUISE B EG 7l e e eisiasiosiois o are’s oissisio alolsisiots satalololalct DO

5 ocs

IMPLIZIT INTEGZR (A-2) ©0s

¢ o1c

INTZ323%2 SAST yNCRTHyPLUSE yLUSEyPZONE yAGE yHWY 3 HWYP ,RAIL »BUS, STRT, 012

1 STRTP,PFCR,PCELL,POINT,INLIST,USE, INSTGRyNLUIF, Cla

z NFIC,NLUIC,CIF,NCIF, FI,7JyLOWCyHIGHC BLANKZ, 915

3 ICE3UG,CCERUG,NDEBUG, NBOUND» SRAUND , E3CUND,y W3OUND 0128

c 020

RIAL ARZA,PFDRM.FLOAT,PLUIF,CELLKWLUDFC 022

G 024

CIMMIN /MAIN4/ ZONZ(1375,3),FDR(1575,3)yNCELL ,IREAD,ILIST,IDISK, 026

1 IPUNCH, IDISKZ,FESDER(450) yNFOR$FKW (430) 9y IDISK S, 28

2 FACTOR(14),DEMANG(14) yAREA(14) CELLKW(1575), 030

3 CISTRT(157592) 9BLANK,PFIRM(1575,3) ,PLUIF(450,14), 032

A TITLE(2C),DUMMY(1575),LUDFC(1575,3) 034

C 036

COMMON /MAINZ/ ZAST(1575) ,NORTH(1575) ,PLUSE(1575,3)4LUSE(1575,32), 038

5 DZCNE(157592) 3AGE(1575) 3 HFWY(1575) yHANYP(1575), (87X

5 RAIL(1575),8US(1575),STRT(1575),STRTP(1575), 042

7 PFOR (157542 )4PCELL(157543) 3PCINT(6C,T7C)»INLIST, 044

5 INSTOR,NLUIF(45G),NFIC(1575), 046

3 MLUIC(1575),CIF(45C,107) ,NCIF(450),US=(14), 043

A LCWC (450) yHIGHC(453) 4FI(113),FJ(11C),5LANK2, 859

3 ICZ3UG,COE3UG «NDEBUG 4NSOUND, SBCUND ,E3CUND, WECUND 052

REAL 2ELTAZMD3SUR,NEWLMT C24

LC3ICAL*1 30UNDS 526

CIMMIN /LAST/ DSLTALNCYCLE yMAXITR,MAXRNG»GDESUG NNEW,DELNEW, 023

A NEANLMT, 630

1 MXNSU3 ,MD3SU8B, I GRAF,SKIP,E0UNDS 032

c 034

TOTaK2 =] AREEs 036

£ ' 38

CeeaMD3SUS: MINIMUM CISTANCE 3ETWEEN CREATSED SUBSTATIONS IN A CYCLEeeese 240
53 C4e2 |

RZAD(IRSAD,1C1Z) 5DE3UG,MXNSUR,BEOUNDS,DELTA, 044

¥ SXIP 4 IGRAF yNEWLMT yNNEWsDELNENW, 2L

* MC2SU3,NCYCLE  MAXITR ,MAXRNG 043

U190 E S M 2 T X R SN G o3 25 S E 10 3e 2Lt g/ s F1 023 3 215) €53

(s 052
WRITZ(ILIST,1CC0)30UNDS,DELTA 4SKIP,ISRAF,NEWLMT, 054 i

1 NNZW e CELNT W gMI3SUB,NCYCLE y ¥MAXI TR yMAXRNG,GDS3UG, Y¥XNSUB, ICTSKZ 356

1230 FIRMAT(LHL////731X4130(%X"),//,T50,'CASE PARAMETSRS',//, ase
* T3, '3CUNDS U Shanllil 7 350 |

* T4Q, 'OSLTA Vs Fbu?2 g/ cée2

¥ T4%, 'SKIP v, 16 3y 054
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VIGRAFE 29 15 v/ y
YNEWLMT 'y Fée2Z 4/,
INNEN Yoo L& v/
POELNEW ', 15 W/
tMZ3SU3 'y Fée2 4/,
UNCYCIEE L 0y 1/
YMAXITR i 16 v/
'MAXING Y 16 s/ y
YCRcEUS Ve S s/
fMXNSU2 el 1/ s
VIEISKZ 'y I6 1/
G e /iy /)
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(122) C-103 /

SU3RIUTINE GATHER GTHRC302
Claicialatoioieloisiaiatoie siaioiaiaieiaieie ninieosioie [LAN DS ISR IO ] e i e e eielcic s alo o onosnc e -CTHRAOOL
CYXAXXXXNXA LY XLNX AL XKAXXXAXXXLXKAX XX XXX XXX XXX XXX XX XXX KXAXXX XXX XX XXX XX XGTARC S5
g 5 GTHRGO08
© THIS ICUTINE REQUIRES SUBRCUTINES GRID AND PLAT GTHRGI1O
C ////77/7 N2TE: PLOT WILL NOT AUTOLINK SINCZ WE ENTER AT PLOT& ////////GTHR0012
< GTHRCCL4
CAMXAXX XXX XLXXAXXXLZXX XX XKXXHAX XX XXX XX XXX XXX XX KKK XXX X XXX K XXX XXX XXX XXX AXAXGTHRCO16
e esecceccscosrsocae s VARIABLE LISTeevecoscosccccscsccccscccccscnecesee GTHFRCOLS
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::GT‘,—QCGZO
= NS LOGGICAL - TRUE IF ALL SUBSTATIONS HAVE KEACHED GTHRO0D22
€ THEIR CAPACITY GTHRCO24
g ALLZRO EEGIGAT =L RUENT EEAINEEN GN=S (IS STATTGNECELNS GTHRCC26 |
c HAVE ZcRDO DEMAND (FULLY 'GATHERED®) GTHROCZ28
c IEGUNDS LCGICAL - TRUE IF THE 3GUNDS OPTION IS GTHRCOZ20
£ IN"ECFECT GTHROC32
S C<WM(I) CURRENTCELLL" DEMAND FERECELLE S P T S (AT N MW GTHROO034%
G SY.clic ONE COMPLETE RUN WITH A GIVEN NUMSER OF GTHRO036
(15 SUESTATICNS GTHRGOz28
S BSINCW CECRZASE IN NNEW PSR CYCLE GTHROC40
< Gt TA MAX AMOUNT CF LOAD GATHERED FROM A CIVEN CELL GTHRCO4Z
< 3Y ANY SUBSTATICN IN AN ITERATION (Mw) STHROO44S
& DIST DISTANCE FRIOM SUBSTATION TO CeLL S5ZING GATHERED GTHRO046
& DN223C(1) DEMAND OF THE NON-ZERC CELL 'I? GTHRC048
G SMP V(L) LBGICALE =S FRUESTERTHES GUISRENTFDEMANDSECGRECELL GTHROGS0
€ BEVRISE7ZER G ; GTHROCS52
c =STS SAST GRID CCORCINATE OF SU3STATICN GTHRCOCS4
2 SYELHSY) LOGICAL - TRUE IF SUBSTATION *S* HAS REACHED GTHROCS56
€ ITS CAPACITY GTHRCC58
< IGRAF THE NUMBER GF ITERATICNS 3ETWEEN PLOTS AFTER GTHRGCS0O
& HRES E RSN ETVE GTHROD62
c BT ER THE ITERATICN NUMBZR, AN ITERATION IS CNE PASS GTHR0054
= OF *'GATHERING' THROUGH ALL THE SUBSTATIGONS GTHROG%6
& T TS MAX DEMAND FCR SUBSTATICN *S' (IN MW) GTHRCG48
& EOSSS) SUSSTATICN 'S* LOSS IN MW=CELL DISTANCE GTHROCTD
c MAXTITR THE MAXIMUM NUMBER OF ITERATICONS PER CYCLE GTHROO72
¢ MAX2NG THE MAXIMUM RANGZ THE PROGRAM WILL REACH OUT GTHROC74
€ 7O *GATHER® LOAD TO A SUBSTATISN GTHRCO75
5 403SuUB MINIMUM DISTANCE BETWESEN SU3STATICNS GTHRCO7S
€ CREATED INSA=GIVEN CYCLE GTHRCNEOD
C NCYCIE THE MAXIMUM NUM3ER GOF CYCLES ALLGWDED GTHRCO082
C NSWL4T CAPACITY OF CREATED SUBSTATIONS GTHROOEA
& NNZW THESNUMB EREECENSURS AT TONS G S SEGCREATEDEAETER GTHROCRE
Z FHE SEIRSTNCYCLE GTHR0O38
G NNZRQ THE NUMBER OF NUON-ZERQO CELLS GTHRGOQD
C IS SHET) THE NUMBER CrF SUBSTATIONS SUPPLYING CELL *I* CTHROO0Q2
3 MSUB THE NUMBER CF SUSSTATIONS GTHRO094
G NISUSTIEN =% THE NUMEZR OF ORIGINALLY SPECIFIZD SUSSTATICNS GTHRO0J96
© NS NORTH GRID COCRCINATS OF SUSSTATICN GTHRG098
z NZeE(" J9) THE" CELL REFRENCE NUMSER GOF THE NON-ZERS GTHRC100
= CEE{E iy GTHR0122
& aNsUs THE *CLO' NUM2ER OF SUBSTATIONS, FR0OM THE LAST GTHRC104
C CYCLESs PEUSHENE GTHR21CH
2 CV2LH SQUAL T0 1 'IF SUSSTATION IS OV=RLOADED GTHRO1d&
5 2N 2 POINTER FROM (ESTSyNTHS) T8 TRHE CeLL RECORD GTHRC112
c FOR THAT SU3STATION GTHRO112 !
(& DERENT S PCINTER FROM (E,N)} TQ THE CELL RcCSRD FOR GTHROLl 14




(123) C-104

SCVADCVIUY RN A Vg D
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«
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40

(g )

&)

THE CELL BEING GATHERED GTHRC115%
S QIO IESEQUALNTAD] g EETIMINAY =SERPIGIEEACH TR ERATT N GTHROVIE
SSS(I,44) THE J-Th SUESTATICN SUPPLYING CctlL I (0<J<%) GTHR(C120
SiE2R0 LOGICAL - TRUS IF ALL INITIAL SUBSTATION GTHR3122
CATA HAS BEEN READ GTHRO124

gU3 1 REFRENCE NUMBER OF OVERLOADED SUS3STATICN GTHRO126 |
ASUS (I E3GTEALF =S TRUEST ERCELIEEINESEARSYIS AT T ON GTHRC128 |
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::GTHRQ130
CMMEN WARTFASLE ce
Ceccreseccescacscssscnssscsccesl ANDUSE :602.'-0-.-.OOOCOID.I..‘OC..O.I....-'. 204

005

TP C [T INTE G SRR (A =21 003;
010
[NT=553%2 EAST,NORTH,PLUSELUSEPZCNE JAGE yHWY yHWY? ,RAIL yBUS, STRT, 012
1 STRTP,PFDR ,PCELLPOINT,INLIST,USE, INSTCRyNLUIF, G1l4
Z NFIC,NLUIC,CIF4NCIF, FI4FJsLCWC,HIGHC yBLANKZ, 016
Z I0E3UG,CCE2UG,NDE2UG, NBOUND 9y S30UNG, Z30UND» W3TUND 018
G20
RTAL ARZ8,PFDIM,FLCAT,PLUIF,CELLKW,LUDFC 022
24

CO¥MON /MAIN4/ ZGNS(1575,3),FDR(1575,2) yNCELL IREAD,ILIST,IDISK, C26 |
1 IPUNCH,IDISKZ,FEEDER (450 ) yNFORyFXW(452) ,IDISK4, czs
2 FACTOR(14),CEMANC(14) yAREA(14),CELLXWI(1575), 030
3 DISTRT(157592)s3LANK,PFDRM(1575,3) ,PLUIF{45C,14), G32
A TITLS(20) 4DUMMY(1575),LUDFC(/1575,3) 234
036
COMMON /MAIN2/ EAST(1575) yNORTH(1E75) 4PLUSE(1575+3)yLUSE(1575,3), 03¢
3 PZINE(157542) 9AGE(1ST5) yHHY(13575) ,hWYP (1575 ), 04¢
6 RAIL(1575),3US(1572),STRT(1575),STRTP(1575), Q42
7 " PFDR(157542),PCELLI157593) yPOINT(EC,7C)INLIST, Ca4
8 INSTORWNLUIF(45C),NFIC(1575), 046
2 MLUIC(157%) 4,CIF(450,107) ,NCIF(45C),USE(14), 043
A CWC(450) 4HIGHC(4EC),FI(110C),FJ(110),BLANKZ, C50
3 ICE3UG,CBEBUGyNDESUC yN30OUND, SBOUND ycB3UND, WBCUND @52
GCTHRC134

COMMON /LAST/ DZLTAZNCYCLE MAXITRyMAXRNG,GOESUGINNEW,DELNEW, GTHRO126 |

2 NEWLMT, 5THRC138 |
1 MXNSUB ,MPBSUB, IGRAF,SKIP,30UNDS GTHRO140
* GTHRC142

REAL DELTALLOSS,OIST,yOIFCKWMGLIMIT4CKWMC ySQR2,CKWMP, GTHFRO144
1 ONZROCsCELSy4MD3SUSy SUPPLY oNEWLMT yRCELLD, GThRC146
2 TOTALY,TOTAL2,TOTAL3 GTHRC142
5THRO150

INTSGER*2 NSyA1,5W,A42,83,EA,NCySUEABR,NS1,A11l,EW]1,A21,A21,
1 NSSS,NENNAM,NZRCC

L3GICAL*] FULL.ALLFULALLZRG,yXSU3,EMPTY,STOPRDy2TUNDS

OTUENSICN LCSS(270),CKWM(1E75), SU3A3R(210),SUBLOC(2C0,2),

1 ZST(Z30) sNTHIZOG) 4 FULL(Z0T) 9NST(4)9A11(4) =Wl (4),
z A21(&)4A31(4),LIMIT(2C0),4NSSS(1575),
3 NZRIC(1575)4SSS(1575,6),ONZROC(1575) y NEWNAM(20C),
4 TITLEZ(23)yNUMBER(500),XSU3(1575),SUPPLY(1S575,¢€),
s EMPTY(1575)

DATA NITWNAM/

lA;!,lagl,'cgl’igsi’IEQI'IFO',OGQOVIHCI’IICI,IJCI'
3 lAll'lall’lcll'lcll’lgll'IFII'IGID'Ihll,lIlI,IJlI'

GTHRO152

GTHRG1S54
GTHERO156
GTHRC 158
GTRRO150
GTHRC1462
GTHRC 164
GThRC155
GTHRQO155
GTHRO170
GTHRQ172
GTHRC174
GTHRC1 7%
GTHRJ17R
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()

O CYONEY

G

Cx
~
~
c
-
-

C IAEI,IBZO'ICZ.'ICZI’IPZI’lFZI'IGZO'lHZI,IIZI’
D "A3Y, "33%,0C37, L0, VESN 1F30, 063 138 93,
E IAQI’IRQI’ICQI’ICQI,IEAU"FQU,'GQI, ’IIg »
F 'Ai'y'di','CS'y'Di'.'ES','FS','GS','HE','IS"
; 'Ab'y'30 ,lro"'00'1'55'7'F6','Gé','“é'v'[b'1
[~ IA?I,I57I,IC7I'ID7I,IE7',lF?',l;7I’IH7I’II7"
i 'AE','SE','CE','C?','EE'1'FE',.GS"'H5."I&',
J 'Aq'o'5°'|‘C°'y'0°"'59'y'F;"'G9','H§',.Ig ’
( ISOI,lcl',lcdl,lr.l"OQI’IOSQ'l06I'I:7I’IOE.'
L -1:'.'11','12','13','14'.-15-.'15',-17','15-,
4 1207, 1219,0227,9229,1341,0250, 0040 0570 923,
N '300,731%,0327,1230,1241,9357 03698 8370 s3gy,
3 lgC',lgll,!42l,l43l’l44l,lAEI,I‘éI,047I’.430'
> 1507, '51%,%521,1531,154%,1550, 1551 157y 1531,
: '50'9'61"'62."53'7'64'"65','56','57'1.68"
R I7G|'l71l'l72l, 73!,!74!,l75!,l76l"77l,178l,
S 'SG',‘SI','BZ','ES"'E4','85','36','87';'83',
T lgﬁl’lcll,IGZI’lLEI,|Q40,lqst'lqbl,'q7l,'c3l'
DATA TITLE2/ PCELL'," DEM', ANES®,? AFT!,teR s,
1 ' Mo TRER S RATY , 1ENS W ipe Y, Iy Clis Y,
2 " l’l' RA' 'VGC '16*' l/'
3 SUZA2R/103%!? '/,SUPPLY/vkpo*C.JI, STAR/ %1/
INBEX =i
IS( IG%AF JLT. 1 ) IGRAF = 5
2E43 (12240, 1060) (NUMBER (J) ,J=1,500)
1242 ENRMAT(25A3)
S o@Ese Ta=R Y NCEl
NSSS(I) = ©
SSS(Is1) = 2C0G
EMDTNAM TN =R EALSER
XSU3(I) = .FALSE.
ADS C.2C1  TO CELL DEMANC OF CELLS WITH ZERO DEMAND
SC THaT THEY WILL HAVE AT LEAST ONE SU3STATION ASSIGNED
CXAM(T) = CELLKW(I) * G.GO1
TE(CKWMIT) JLE. 5.2) CKWM(I) = 0.0501
5 CINTINUS
IF(MYNSU3 43T. 230) MXNSUR = 250
D93 2 I = 1,¥XNSUS
DN el rsel e 2
8 SUELIC(I,J) = BLANK

\)((YX)(XX(‘(XX(\‘XXXKXXXXXXXXXXXXXXXXXXXXXXXX‘(XXYXXXYX‘(XXXX‘(XYXXY(XXXXXXXY(CTHQ
ARITE(ILIST ,%9C0) (I ,NSSS(I),I=1,NCELL)

LE(GD UG S5 5 g2)

99 e = IPMAT (R HT 550Xy UGS EINSAND  NSSS. ¢ /s

13(16

PRI

NSUR = 2
§TCPID =
:TAN(12

tn

(L

cA
e = ’Jvl

W I4)
XXKYXYXX«(*VXXXYXXXXVXXXXXXXXXXXXXXXXXYXXXXXXXXXXXYXaXXXXXXXXXXXYXXKbTHRO 8¢

)

O3) (SUBABR(NSU3+0).(SUBLICINSUS+JyI)yI=192),

'l“l,
IJ4I,

LynE,

GTHRC150

GTHRC13Z

GTHRO134

GTHRO1S6

GTHR0138

CTHRC19D

GTHRG102

GTHRO194
GTHRO196
5THR0O198
GTHRC260
GTHRD232
GTHRC204
GTHR0Z206
GTHRN233
GTHRO210
6THRO212
GTHRO214
GTHRO21%
GTHFRG218
GTHR0220
6THRO222
GTHRO224
GTHRG226
GTHRO228
6THR0233
6THR2232
GTHRO234
GTH0235%
GTHR023%
CTHRC240
GTHRO242
GTHRO244
5THRO246
GTHR0248
GTHR0Z50
CTHRC252
GTHRN254
GTHRO25¢&
GTHRC2ES
GTHRC250
GTHR3262
GTHRO264
GTHRO255
GTHRO258
GTHR0270
GTHRO272
274
GTHRAZ7%
GTHR3G272

GTH(C282
GTHRO284

SUBSTATION LOCATICNS AND MAXIMUM DSSIGN DEMANDSeeeeecees CTHROZS6

STHROZ 33
GTHRC20C
5THR0292




(125) C-106

1 LIMIT (NSUB+J),d=1,4),(NS1(J),Aa11(J), GTHRO294
2 EWL1(J)4A21(J)9A31(J)J=1,44) GTHRT236
1755 FORMAT( L(22,2X9204956,242X), GTHRC298
1 T-«":vIZyAl912,A11A2'T250121A17IZ’A].,‘\Z, CTHRO3CO
2 7‘*51I?vAiv-IZvAlvAZvativIZrAl,IZyAlyAZ) GCTHRG302
DS K=k GTHRO3C4
e GTHR0306
IS(3USAZR(NSU2+K) NE. 2LANK2) GO TG 15 GTHRC3GS
J e GTHRC310
SITEERRTE="F ST IV E5g GTHRO212
EoT e GTHRC314
TrestcaINTNE GTHRI316 |
16 NSUS "= NSU3 "Hi2 GTHRC318
IFINSUS .GTe. MXNSUR) GO TC 17C GTHRN22C
EF (SR E0 ¢ 58 ) IGE =G 29 GTHRO322
CO 29 K=1,J GTHRCZ224
NIST = N'S Ti(i< ) GTHRC325
Al = A11(K) GTHRO32¢E
=, = B LS GTHRO33C
£2 = AZ21(X) GTHR G232
A2 = A21(X) 5THRC334
CALL RRID (NS,A1,=WsA2,A3,EA4NC) GTHRO335
EST(NSUI=J+K) = EA GTHRO333
MTH(NSU3=J+K) = N2 GT=RC340
23 CONTINUE GTHRG242
IE(SNG TS SSTORRDN FCATR 10 GTHRCZ 44
21 NSU3IN = NSus GTERD245
AOFZR =SS ALSES GTHRC343
JVRLD = 0 GTHRC258
CNSU2 = 1 GTHRO352
VTRt i GTHO354 |
SYCI=N<4g GTHRQ356 |
& IF "NOSSUSSTATIONS ARE SPECIFIED, GO TG 120 GTHE( 358
TE(NSH=2SIE SMEN G ETQN120 ; GTHRC360C
10120 i L NSU3 GTHROZ62
BUEE () S=NSEASE . GTHRO364
BOINT 2 "= “POTNT (REST (D) EFANTH{.J) ) GTHRGZ256
NISSS{ 9 3INT2) “= & GTHRO35¢&
SSSEPOINT2 311 ) is 53 GTHRQ370
XSug( 29INT2 ) = .TRUE. GTHRC372
SUPSLY(PCINTZ,1) = CKWM(POINT2) GTHRC274
33 LIOSS( J )} = €.25 *# CKWM(PCINT2) GTHRC37&
Ciissepeissonecees eI NTSOUTEINPU T, Fesisieicoes e sisioc'sssavoesscsnssionianisiossnessii03s
IF(3SDS2LG oGEe 1) WRITES(ILIST,1010)(I,SUSABR(I)EST(I)NTH(I), GTHRC33G
1 (SUSLCC(I4J)yJd=142) 4POINT(ZST(I)NTH(I))y LIMIT(I)yI,I=1,NSU3) GTHRO382
1C10 FGRVAT(1H1,50%,'INITIAL SUSSTATION DATA',///, GTHRJ334
1 T1C,*SUSSTATION®*yT3Cy *CCORDINATES?! ,T50,*DISTRICT?, GTHRI3E4
2 T704"CELL®,TED, "MAX. DEMAND®,/, GTHRQ23S |
3 T1oy tommm e e SoTfeen - Uommmmrr e TyT50, tomm———=1, GTHRCZ9C |
4 TP g Vom0 TED y Ve e e 1, / / / GTHRO2O2 |
3 I I 2 T4 SR T T2 RT2, V=5,12,T50, 2845 TT0: T4y T2 F642 95X s131) GTHR0294 |
f'::::::=====:==:::::::::::::::::::::::::::::::::::::::::::::::::::::::::GTHROSO{, |
START GATHERING PRCCEDURE . CinROD
Csz===zsszsassesscsasssasssssSsssssssosas oSt s scnssssssss=ss=ssss=s=2==c==5THR040G |

IF(SDEAUC.GEel) WRITE(ILIST,1220) CYCLZy (JyCXWM(J)9J=2yNCELL) GTHRD2402
C XXX XX LU XK XX LY XXX XXX XXX XXX XXX XXX XXX XXX LXK XXXXXXXXX XA XXX XX AXXXXXCTHRC4 4
IE(SDHERUE SCE 2)  RRITE(CTELST ;9908 ) (1o NSSS(T) s I=1yNCELL) EThRT4235




(126) C-107

CXXXXXRXXXXXXXXXXAXXAXX XXX XX XX KX XK XXX XXX XK XXX XX XX XK XX XK X XXX XXX XKXCTHRG40S

SXXXXXXLAX XX XL LXX XXX XK XXX KXY XXX XL AREX KX KX XL XXX XL XXXXXX XXX X XXX XXX XX XCTHRC 430 |

Oy O

(1638 )

)

[}

)

34

(Q¥
wm

w
~

w2
u

IS

()

wn

SYCLcg=0CY I cliv]

TEMEEYCL oG TamNCY.CINE ) S COIIE 2 O
I=(CYCLE «NE. 1) NNEW = NMEW - DELNZW
T=(NNEW ST STV ENNEWE =21

TANGE = ¢

ALLFUL = . TRUZ,

AANGT = RANGE +1

I1S(IANGE .6T. MAXING) G0 TC 110

I=(2023UG oGEe 2) WRITE(ILIST 49907) (I yNSSS(I),I=1,NCSLL)

ALt 205 == S TRUES

L= =1 NCeLL

(]
(&}
—1
(=]
w
=]

IS{EXWM(CEL L) S5 Glieow 000 )

SMBTY(CELL) = .TRUE.
GO.TQ 22
ALLZRD = JFALSE.
SMPTY(CZLL) = JFAL
ZINTINUZ
I7(ALLZR0) GO TO 280
ITE2 = IT=R +1
IF{ITSR .GT. MAXITR) CC TO 110
IF(RANGE .GT. MAXING) GO TG 110
FLAG =D
C 12) syz = GONSU3, NSuB
I=(SyLL(SU2)) GO TO 100
NTHS = NTH(SUB)
ZSTS =, =ST(SU3)
POINTZ = POINT(ESTS,NTHS)
IS(ZKAM(POINTZ) .GZ. LIMIT(SU3)) GC TO 99
SSTART = ESTS - RANGE '
NSTART = NTHS - RANGE
ZENC = ESTS + RANGE
NEND = NTHS + RANGE

(8]

—
Ce

C

THE FOUR 3CUNDS ARE INITIALIZED IN SLOCK DATA (LANDUSE 2501)

1k

cH

25e0

J (=

ik

IF(ZSTART.LT.WBOUND) ESTART = W3CUND
IF(NSTART.LT.S30UND) NSTART = S30UND
I=(ZSND.GT.230UNC) EEND = EBOQUND
IF(NEND.CT.NSCUND) NEND = N3OUND
THZ 3GUNDS FEATURE IS NOT IN EFFECT, GO TO 306G
IF( «NOT. 3GUNDS ) GO TO 9040
ECK Ta SEESTESSUINTS WITHINGSBUNDSS SIiIc NOT, GB T2 100
IF{NTHS 4LT. NSTART .CR. NTHS GT. NEND) G3 TC 1(0
LESSTSHE S ET EESTARTELSGRIG VESTS e G e I EEND)EBGA T 910D
parsSiotE ESTART,ZEND
23 &5 N NSTART,NEND
PIINT 3. = POINT(E.N)
THISCELL S ISE THE SAMES AS SUBL,: GO 10, 65
IE(POINTRC . E0. POINT2) 50 TO 35
ThIS CcllilSs BUTE BF STHENSERVICESAREA GO, IT3" 65
TEADDINTI “SEQ et O)= GO 1@ 65

GTHRC410
GTHRQ&412
CTRRO414
GTHC416
GTHRC418
GTHRO420
GTHRT422

CThRJ424
CHURXXXAXXXXXERY XXX XXX X XXX XXXXEF XX XXXXXY XK XX XX XXX XXX XXX XX XXX N ARKXXNGTHROL 26

GTHRO42E

GTHRC432
GTHRC434
GTHRC436
GTHR0433
GTHRC440
GTHRO442
GTHRO4 44
GTHRC446

GTHRC443 |

GTHRG4S5D
GTHRC452
GTHRD454
GTHRC455
GTHRC455
GTHRC460
GTHR0 442
GThR0O454
GTHRO45%6
GTHRG468
GTHRC4TC
GTHRC472

GTHRG474

CTHRCALT7S
GTHRO47S
GTHRC4EC

GTHRC482Z |

GTHRC454
GTHRO436
GTHRO423
GTHRC490
GTHRC4S52

GTHII 434
GTHRC 496 |

GTHRO492
GTHROZ90
GTHRO502
GTHRCS

GTHRC2ESSS
GTHRCSOE
GTHRGS 1D
GTHROS12
STHRCS514
GThRDOS 156
GTHRCS18
GTHRNS 20

|
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LD

(U@ W

D

«

C<WM2 = CKAM(PCZINT3)
LREXNSUSF R OIINT 30 G oNTioHs5]
S =MOTY (OB INTR) ) 69 T9 65

G «GZ. 2) WRITE(ILIST,99%9)

PRANCZ,IT=ZR, SUS,PCINTZ,POINT2 ,CKHMP,CXWM(POINT2),

2 PGINT3)

9GSO "SQVAT Xe'CYCLE 'yIBle"RANGE',13'1Xv'ITER',I‘-XX,'SUB"IAylX,
I '°’I“T:".Iile,'PGINT3='vIS.IX.'CKNMP:',FS.Z.?X.'CKH“(SU%):',
2 «2+2X 9 "NSSS(PRINT3)2',106)

SRSIONZE

AT NOW KNOW THAT PCINT3 POINTS TO A SUSSTATION OTHER THAN sSus

=IND QUT WHICH SUSSTATION IT IS

51 232 334 I = 1,NSU8
&0 2. SUB) G TGt 54
POINTS = PCINT( EST(I)y NTHE(I) )
IE(2OINTRE NS PRINTS) GC 18 54

AT NCW XNZW THAT PTINT3 POINTS TO SUSSTATION ‘I
IZ(CKAMP LE. LIMIT(I) ) GO T2 65

IT IS <N2W KNIWN THAT SUBSTATICM *I' IS OVERLOADSD
ovRLD = 1
SH/TOE =T

WITZ(ILIST,20GC) PCINT3,E Ny I LIMIT(I) CXWMP
2C0° '“QMAT(lHI,//////////,17,1‘(('X'),
///,,‘x,'WV RLOADGED SUBSTATICN?',
LT/75EQXZVCELE SIS,
//,,uy,'CAST'-,I».
7/ 33Xy INGRTH: ' , 14,
//.oDX"SUSSTATIONﬂ'114v
7/ 3450X ' LIMIT:94FS.2,
7/ 350X s *LCAD2Y yF3.29/// 91X 413C( X% )) .
GOSE9855
34 ZONTINUE ¢
d?ITE(lLIST,I110)°OINT2.POINT3.SUB,C£WMP,CKNM(SUB),ITER.
1 RANGE,CYCLE
1112 FOIMAT(151,20X%,'XSU3 = TRUZ, SUT SUBSTATICN NOT ECUND INT,

[0V I SRSV N B T3

1 * CURRENT LIST!9/7/,

2 T&C, YPOINT2 Yy 14y /7,

2 T‘.“:’, 'PCIVTB '1 I"' //v

4 T40, 'Sus Yy Iay //,

5 T40, 'CKWMP Y2FEW2y /7,

] T4y 'CKWM(SUR)*,FE.2, //,

7 T4C, EITER Sy T4 5 /7y

2 T4Qy 'RANGE Yyl Ly

2 T40, ECYCLe Ya 14 ,//7777)

GRFTR 55

CONTINuUZ

DIEL=LBELTA

FE(EVRUR NSRRI GG ATO 156

Ts(CCWMRE S Ti. SEEINTA) SDIES=TCXWMP

IS(CKWMPCINT2)+DIF JGT LIMIT(CJB) ) GJ TO 99
CAM(SCIMT3) = CkWM2 -

LR(CCAMGPRINTZN EJET 0.

N}
(S]]

D01
OCCl) EMPTY (PQINT3) = ,TRUE.

GTHR Q0522
GThRC524
GTHRC525
GThHRO52¢
GTHRCE30
GTHRCS532
GTHRGS524
GTHRO336
GTHR35338
GTrRROS4C
CTHRC542
GTHRCS44

CTHRGC546 |

GTHRC548
GTHRO550
GTHRO552
GTHRC554
GTHEROS556
GTHR(O558
GTHKTS56C
GTHR0562
GTHROES64

GTHRC566 !

GTHRG548 |

GTHRO570

GTHRCS572 |

CTHRO574
GTHRO576
GTHRC578
GTHROZ=83C
GTHRC532
GTHRO584
GTEROS86
GTHROS5ES
GTHRCS53C
GTHR0E532
GTHRC594

GTHRG596 |

GTHICE 9%
GTHR3£00
CTHR0502
GTHROS504
GTHRO6J6
GTHRC508
GTHRO61D

GTHRZH12 !

GTrHRO614
GTHRO618
GTHRO61%
GTHROS20
GTHRG622
GTHRQ4Z4
CTHRCS26
GTHRO628
GTHR263C
GTHE0S532

GTHROS34 |

i




.t

(128) Cc-109 |

O

O
iy

o
()

O OO0

a0

v
=)

NT2) . = OINT2) + DOIF

)E#2

-
=]
m o

)
SUR YR+ DT STE RN

DYRLD =03

CXWMP — LIMIT(SUSID)

TE (e S e s T OELTAY S DIEE =S ]S
TE(SRUMICEINT 20 FCT Fs « GTs: LIMIT(SUBY
SR EOTN TSI =B CKWMPE— S T
CRWM(R2BINT2) 0 = CRWM(COINT2) + GIF

+ (NTHS-N)*%2 )

5 G889

STRZ = FCLOAT( (cSTS-E)**2 + (NTHS-N)*%2 )
DIST = SSATAESOR2)

LQSS(SUJ) = LGSS(SU3) + DIST * DIF
LISS(SUS1I3) = LOSS(SUBID) ~ DIST * DIF
SJPOLY(PCINT3,41) = SUPPLY(POINT3,1) - DIFE
eeeXZZ2? TRACK CF nIW MANY, AND WHICH,
NSS52 = NSSS{PCINT3)

G2 T (50,539539504,50462Z) 4 NSSSP
IE(NSSSPHNE (8] GO TO 66

NSSSH{20INT3) =51

SSS (20INMI3,1 ) = SUB

SUPPLY(P2INT3,1) = DIF

S0 TG 56

D3 51 Jr =1 1,NSSSP

IF(SSS(PGINT3,J) .EQ. SUB) GO TO 64
CONTINUZ

JEE= ONSIS £ 2+ Es)

NSSS(ROINT2) =aJ

SSS(28INT=5J) = Sus

SUPPLY(PJINT3,4) = DIF

GG Ro6

J =5

1F(SSSIPDINT34J) NEe SUB) GO. TO &6
SUPCBLY(PTINT3,J) = SUPPLY(POINT3,J) + DIF
ELAG ==}

CONTINUS

ALL=EYL =
20 T0=129
EULLE{SU3) =
CONTINUE

DR LTt oliE SRS = CASTOST1.0)
MOC(ITERL,ICGRAF) .EQ.
SKIPE.EQ. 1) GO TQ 106

2L 3T CKWM AFTZR EACH ITERATION,
TITL =205 051) NUM2sR( ITER )
NUMSERIS(CYCLE)

NLM3ER (RANGE)

«FALSE.

« TRUE.

M

Ied

LR

CHECANTREI0T

O HEE

SUBSTATREONSEEEE R EARCEISSSIT

GIVES . ITZRATICN %ceeeceee

GTHRGS62S
GTHROAL38
GTHRCE4LO
GTRR2€42
GTHRC&44
GTHRCE46
GTHRCH6 48
GTHRO550
GTHROS52
GTHR0E54
GTHROEZS
GTHRLC658
GTHRCASLC
GTHRC652
GTHRCESS
GTHRC6EES
GTHRCE58
GTHRCS 70
GTHROET2
GTHRO674
GTHRO674
GTHROETS
GTHRC680
GTHR(E522
GTHRC6Z4
GTHRO626
GTHRL &322
GTHRG6S0
GTRR0652
GTHR 0694
CTHRO&3¢&
GaHROb?S
GTHRC7C

GTHQO?OZ
GTHRO7C4
GTHRCT706
GTHEROT7CS
GTHRC717
GTHROT712
GTHRC714
GTHRO716
GTHRGT718
GTHR2727
GTHROT722

GThRG724 |

GTHRGT722
GTHR0O723
GTHRO72)
GTHRCT732
CTHRO734
GTHRO73¢£
GTHROT3¢S
GTFRRO74C
GTHRE742
CTHROT44
GTHROT46

GTHRTT748




(129) c-110 |

sl ol e ligNCEL] GTHRO7350

(& (REZALL TEAT PLETAS MULTIPLIES DUMMY RY 0.25) GTHR37S5?

155 DAY = CKWM(3) S ea S0 40013 GTHRO754%

SA e L aTE S TINDEXY GTHRCT7E4

195 W (A B =2 ) SEE ShaRs GTHRC758

s S LS B B ete) S Falin i i CTHRO750

cashBran STHRC752Z

1S GNTENUE GTHR G744

IF(ITZR . .6Te MAXITR). ITER.= MAXITR GTHRO 754

pisie etsisiate oiein’a ol LSl CXW Misiorartate clateis sis aisiniae s o alee aiv oo oo sonsnecesssCTHROTSS

IF(5325UC oG2el) WRITS(ILIST,1028) CYCLE 3 (JyCKWM(J)oJ=14NCELL) GTHROTTD
FORMAT (1m1l,40X,'CELL DEMANDS 3EFORS NEW SUBSTATIONS ARE CREATEGC', GTHRQ772 !

/,fo,"Y’L" Yy 15, GTHROT774

1 Lifeya SIS CEL CKWM Y19/5 SU1Xy314,4709.2,1X)) GTHRO776

& GTHIO7783

Cisovioie L' STREURRENTESUESTATT OGN SDEMAN DEAND S FISS s Sielaie s caniaononsonososctse cGTHROZBO

€ X GTHRO722

IEINSUS s LE = 0N COLT0 13 GTHRO7¢4

I=(}:EEJG.oc.l)wRITC(ILIST,IC7.)CY;L:v(Iy)U%AnR(I),_ST(I) NTH(I), GTHRO7S6

1 (SUBLJF(I,J),J 142) yPOINTIESTU(I)GNTH(I))y LIMIT(I1),LOSS(I), GTHRO78¢

2 CXAM( POINT( EST(X),NTH(I) ) )1, GTHR2790

2 1=1, 'QU ) GTHRG792

1875 73RMAT(1H1,50X,*SUSSTATICN DATA AFTER CYCLE®,13,///, GTHRO7c4

1 T15, 'SUBSTATION®',T30, 'CQCRDINATES' 2y TS50, 'OISTRICT Y, GTHRI795

z {70 gl EELE Vg iTiCi0) 958 LIMIT '3T100,'L3SS*3yT113,*DEMANDY,/, CTHRJ798

3 Tl gV e 1,730, '_—--——-_--’VTSOQ'_—'-—-__-', GTHROED0

- TIL o l==—=2,TS553% = ——= Y9T10C, ' —==1,T11Cy ' —=—=1,///, GTHRO3C2

3 (1XsI3,T14942,T33,43124"'="912,T5092A4,43T70914%49T52,FS42,T35, GTHRJ224

3 FTe29T1099F7.2910%X413)) GTHRCEOE

<t GTHROS03

CeoeeeelTRZATZ NEZW SUIBSTATION SITES IF ALL NON-SUSSTATICN CELLS GTHROR1Z

C AR =N RIS ECUAINETB IS AERE CIS0ie's 'sle s atalsla alois o oiale ciais olsls e oo acle CHHRDSND

IelCY el cLwED. NEYCLE) GBLTO 283 GTHRN814

I=(NSU3 .SQ. MXNSU2) GO TO 262 GTHROB815%

130 NMZRD = O : GThRRQOB1E

ARy da sty gl U GTHR232C

IF(NSUZ .GZe. 20 AND. GDERUG CGEs 1) WRITE(ILIST,1032)CYCLE, ITER GTHROR222

1CZQ S0RMAT(1H1,10X,"LIST OF ALL NCN-ZERQ CELLS AND THEIR DEMANDS',/, GTHRCE24

1 LCXGAET & ?',I’ SUCYCLESEAND 155 % TTERATIBNS® o/ / /) GTHROB26

2o ol o=0 e NC L GTHRQE2S

IE(L XSU3(CELL) .;R. EMPEYACELL)Y )o CRAETO-150 GTHRCE3O

CXWMC = CKWM(CELL) GTHROE32

IE(NSUE L eGEes 20 JoWRETE(TLELST 31040)CELL, CKWMC GTHOE 34

NNZJ = NNZRD + 1 GTHXIC33é&

NZQEC {NNZRO) = CELL ; GTHRO83E

ONZIOZ(NNZRD) = CKWMC GTHRROE4LT

ALLZR D =. oFALSE, GTHR0842

153 C3NTINUE GTHR2344

1040 FORMAT(* %y &X9Iby FS.3) GTHROE 46

TEl s A LEZRE }L62-TD. 20C GTHRN243

{0 1 = B GTHROSS5C

ONSURL=ENSUS+]T GTHRCESZ

23 159 L =1,NNEW GTHRORSG

TRAGKLL =49 GTHRO25¢€

1S58 3 MADGE = LG GTHR0653

TRATK o= "TRACK( a1 GTHROE50

IMAX = D GTHRQOESZ




(130) C-111

AR ARy N NZ R 6
IF(IMAX,CT.ONZROC(J)) GO TC 14C
*VAY = ONZRCC(J)

EQ < IS BETOF200

GEST CZMAND UNGATHERED IS LESS THAN .25, AND

A) NSU3 ,GE. ONSU3 ... GC TO 34

3) NSU3 .LT. ONSU3 (ND NEW SUBSTATIONS) GO TO 2CO0
I=( 2MaX LT. C0.25 JAND. NSU3 .GE. ONSU3 ) G3 TG 24
TR sl Te = Csa S ) E COT 07 2.06

NS S = NS RS

TR(NSU3.GT.MXNSU3) GO TC 170

NIZR B S NLQDC(I“AX)

INZRIT(IMaX) =
LISS(NSU2) . = l".25 * CKWM (NZR0OCI)
CIMIT NS U2 =5 NEwl MT

EYLLEGNSURS) = GIEALSE,

(S ERNE]

O

GTHROESS
GTHROESA
GTHRC362
GTHRCE 7O
GTHRQB72
GTHRO874
GTHR2876
GTHRCET7S
CTHR 0230
GTHRD832
5THROESS
GTHRCES56

GTHROE58 |

5THRCE3C
CTHRCZ292
GTHRO8S4
GTHRO896
GTHRCBOE

Ciete s oo o NUIT ECEWERSIFARTE W H INNS GBS TINNESUSSTATIIONS Slofe a'elsioleaoe sioaniease e sGIHRGOCD

KNSU=. == NSUB - NSUSIN
SU2a3(NsSU2) = MEWNAM(KNSUR)
2081 &50 UL =1z

155 SUSLICTINSUByJ) = DISTRT(NZRCCI,.J)
SST(MSU3) = SAST(NZRGCI)
NTH(NSYUZ) =NCRTH(NZRCCI)
IF(L “=2. 1) CO'T2 148

Ldi=nth=s 1

DBETS6 LIS SRk L2

SAR2=FLCAT((ZSTINSU2-TL)-EST(NSU3) )**2 +(NTH(NSUS-TIL)-NTH(NSU3))
1 X595 3) s

DISTE =" SGRT ((SSR2Y)

1-(DTST .GCT. MD5SUB) GO TG 1

NBSUBE=EINSYSsi= 1

IF(TRALKL: «GT. NNZRO oAND. NSU3 .GE. CNSU3 ) GO TO 34
TE(TRAECE S Gilie T NNZROI ) GOTE 260

156 f‘VnIVUC
s POUINTS! = PIOINT( =ST(NSUE) , NTH(NSUR) )
WRITZ(ILIST,1C0EC) SUBABR(NSUB),PCINTS,

i§ (SU3LOC(NSU2,J)4J=1,2),EST (NSUB),

2 NTH(NSUR )y LIMIT(NSUB) yCKWM(NZROCI) ,L3SS(NSUB)

1280 FORMAT (1KY o///2/ /777777777777 7741Xs13C(X%)o/// 40X,
VEkkRxxEkERERERx NEW SUSSTATICN CREATED Fkkxkxirtsxxkxt ,///,
SOXy INAME?S P A2 ,// 50X 'CELLSY3150//

SOX 9 "LOCATION: '3224,//+52Xy'COCRDINATES 2 ,12,0-9,12,//,
35IXe*™MAX CEMAND ' ,FR.2,% MW'3//y3CX,"PRESENT CEMAND:',F8.2,
V' MW ,//3S0X*PRESENT LOSS:2*',F28.24" MW-CELLS?,

L/ 51 X1 3R (X2

XSU3( >TINTS ) =. JTRUS,

IF(NSSS(22INTS « 5) GO T2 169

NSSS{2RTINTS)E =0 NESSSUPOINTS) i +k 1

SSSHPOTNTSINSSS (£ NTS)) = NSUB

139 CONTINULE
53 TJ 3«

1 70 W e LTSIl 12 58 7) =MXINSUS

v

UMW e~

GTHRG902
GTHRC904
GTHRO905
GTHRC9OS
GTHROS10
GTHRD312
GTHRO914
GTHRO915
GTHROS1E
GTHRO920
GTHRC922
GTHRC924
GTHR(0926
GTHROO2¢
GTHRO920
GTHR0932
GTHR0934
GTHROG34
GTHRO93E

GTHRCO4Q |

GTHRGSG42
GTHRIQ44
GTHRQQ44
GTHROS943
GTHRO95)
GTHRCSS 2
GTHROQS4
GTHROSSse
GTHRO952
GTHRO09463
GTHR2552
CT4_O954
CTHRC94SA
GT=0S53
GTHRCS70
GTHRCO72Z

1350 FORMAT(YIH14///77/31%X9125(X")4//21CXy* THE PROGRAM WANTS TC CREATCS',GTHRIG74

1 PATRE THAN '4313," SUBSTATIONS®//,1Xs125(°%"))

GTHRO97¢




(131) C-112

N SUR S SR eNS U GTHROG73
50 T2 24 GTHRCGRZ
€ L TISITEE VARG = | SN aREiE = SN TMIBTE R GTSR0982
G DISTRICT GF THE CELL GTHNO84
© SURSTATIONS FZEDING THE CELL GTHRGOS5
< LCCATIONS OF SU3STATIONS GTHROGES
C SUPSLY FROM SUBSTATIGNS GTHRO990
202 IS(NSU3 .5T. MXNSU3) NSU3 = MXMSUSB GTHRG992 |
WITZ(ILIST,1350) GTHR09G94
DINESE= > GTHRO99E
D@t zame 1= LMC St GTHRC9°8
NSSSI = NSSS(1I) GTHR10CD |
SU2 = SLANK GTHR1RO2 |
TIPSR TR ESIURT =8 sSTAIR GTHR1094
TEEI(NISTSISATIRECH i IPES O RN ISS SIS < Gilic 16 )R CD T8 504 GTHR10GE
EINES =SSN cISese =Y GTHR1COS
HCHE W STNIE SER L TERESON B CHRTION G5 GTHR1C10
WRITS(ILICST,1090) GTHR101Z
TN ESsE=AE GTHR1014%
295 RCEELLD = CELLEKWIT) * G.001 GTHRIC1E
NRITZ(ILIST,110)) I,(DISTRT(I»J)9yJ=1,2),CELLKW(I),SUS, GTHR1018
* (SU2A2R(SSS(I,d))y GTHR1G22
1 (SU=LOC(SSS(IsJ)yK)sK=192)ySUPPLY(1,4J) 4J=1,NSSSI) GTRR1022
GI IB.219 GTHR1924
258 WRITSI LTS .1 128 +NSSST $CKWM(I)4CELLKW(I)$SSS(I,1) GTHR1026
1120 FOIMAT (X, 'CE'L"'I*,,Xy'VS°SI"yI 1luX7'C&Wﬂ(I)", GTHR1028
1 F1l2.6 410Xy 'CELLKW(TI)E*yF12.091CX,y*SSS(I,1):",18) GTHR 1450
21C CONTINUE GTHR1032
z GO TALY CAPACITY (LIMIT) GTHR1034
c TATAL2 LSS GTHR1C36
C TOTAL3 DEMAND GTHRIC38
FaTALL = ROE GTHR1040
TaTALz "=nGoD GTHR1042Z
TaTALI =" 1050 GTHER1N4G
DRz o TE= e NSHE GTHR1046
TOTALLl = TOTALL + LIMIT(I) GTHR104R
WATALZ = TOTALZE+ L 55 SHTY) GTHR1CS50
TITAL3 = TITAL2 + CkwWM( POINT(EST(I),NTH(I)) ) 53THR10S2 |
221 CONTINYZ GTHR1054
© GTHFR1Q055
030 FORMAT (1K1,45CX,'FINAL CELL-SU3STATION ASSIGNMENT',//, GTHR1CS5S
1 1X,'CELLY,TO7,'DISTRICT 43X, *DEMAND® ,T26,3( 5X,*SUSSTATION®, GTHR1060
A SX LS TRTECT, 3X,'SUPPLY')/ GTHR1G62
2 1Ky ' === TOTy Ve T PR B YL e e ', GTHR1GS4
3 Iy 'mmm—mm——— .- 3x,-—(ww)—')//) GTHR1NGS
c GTHR105%7 |
1160 FIORMAT(1X 914y TO79284492X3F7.0935Xy4al, GTHRIC?Of
1 (T27+3(08%X4A2,7X92A493X3F6e241X))) GTRR1O72 |
¢ GTHRICT4 |
IF(S0Z2UGCELL)WRITE(ILIST,113C) (I,SURASR(I)HEST(I)yNTH(I), CTHR1076 |
£ GTHR107¢ |
1 (SUSLOC(T19J)9J=152) oPOINTUEST(I) JNTH(TI))y LIMIT(I) LOSS(I), GTHRlOEGi
2 CAW4( PDINT( EST(I)GJNTH(I) ) )1, GTHR1CA2 |
3 I1=1,N5U2) GTHR108¢4 |
r 5THRI086 |
1133 FORMAT(IHIZSGX,Y FINAL SUBSTATICN DATA L TG ”THiloSR:

1 T1G,*SUISTATION®9T3Cy *CCCROINATES?,T52, !'OISTRICT ", GTHR13S9




(132) C-113 |

2 TTTe'CELL", T30, LIMIT %,T1G3,'L0OSS*»yT112, "DEMAND 4/, GTHR1092
3 TiOytmm e 1,T20,y ' =—mmmm——— 1 ,T53, t—————— —_—, CTHR1594
4 T70yt====1,T20," ————e VoT1C0y Y ====1 ,T110y  =—==—=* ,///, GTHR100%
3 (1X9 12, T164AZ,T33912+"="912,T50,2A4,TTC9144TR2,F2,2,T92, GTHR1J98
> S7.2+T109,F7.2,10X,1I3)) GTHX1120
- GTHR1102
IF(37%2U6 .G=. 1) WRITES(ILIST,1140)TOTALL,TOTAL2,TCTAL3 GTHR1134
c GTHR1106 |
1123 FORMAT(//4T30gb=== TOTALS ===1,T813FG.2,T97yF8.23T108,F3e29/,141) GTHR1135
z GTHR1113
AITU2N GTHR1112
N0 GTHR1114
SUARIYUTING FITCH EETCHEON
Galelelaietelolo nisiaicteicialsiaiais aie sis alets e LANDUSIEEDZ2G1ic o o alstatolaia aaiatore sicisioiaislo sie oe alctote s e R ETICHE0 2
2 INCLUDE COMMCN INFO EETCHE03
C CO4AMON YVARTIARLES 602
18 caletals ota elelealoieie e e s s e S INAND I SERCE (D SHENIIe olsia ol stelaissle st stain ciclelaa sialeale e s wiesr 0%
c c0é&
I4PLICIT INTEGER (A-2) 00s
G 010
INTSGZR%2 SAST,NCRTH,PLUSE yLUSE yPZONE 4y AGE yHWY yHWY? ,RAIL 4 3US,STRT, 612
i STRTPyPFDORHyPCELLyPCINT,INLIST  USE, INSTOR,NLUIF, 014
z NFIC,NLUIC,CIF,NCIF, FI,FJyLOWCsHIGHC y3LANK2, 0le6
3 IDS3UG,COE3UG 4NDESUG, NSCUND, SBOUND » E30UND,, W3OUND 018
c 020
RETAL AREALPFORM,FLOAT yPLUIF,CELLKW 4LUDFC €22
G 024
COMMON /MAIN4/ ZONE(157543),FDR(157543),NCELL »IREAD,ILIST,ICISK, Cc26
1 IPUNCH,IDISK2,FEEDER (450 ) 4NEDRFKW(453) 5 IDISK4, 0232
2 FACTOR(14)yDEMAND(14) yAREA(14) 4CELLKW(1575), 0390
3 SISTRT(1575,2),3LANK,PFORIM(157543) yPLUIF(450,14), 032
A TITLZ(20) 4DUMMY(1575) ,LUDFC(1575,2) 034
g 236
CIOMMON /MAIN2/ ZAST(1S575) ,NCRTH(1575) 4yPLUSE(1575+3)4LUSE(1575,3), 032
5 PZONS(157593) yAGS(1575) ,HWY(1575) yHWYP(1575), 040
5 RATL(1575) 43US(1575),STIT(1575),STRTP(1575), 042
7 PFDR(1575+3)4PCELL(1575,3) 4POINT(6C,72),INLIST, 044 |
3 INSTORZ,NLUIF(450) NFIC(1575), 046
9 NLUIC(1S575)4CIF(450,107),NCIF(450),USE(14), 043
A LCWC(45C)yHIGHC(450),FTI(110),FJ(120),3LANKZ, 050
3 ICEBUG,CDEBUG4NDEEUG yNESCUND » SBOUND » 2 JUND 3 WACUND 052
REAC (ICTISK2) ((ZONE(I ¢J)sLUDFC(I¢d) 3J=143),(DISTIT(I4d) yd=1,2), SETCH 05
1 CILLXW(I) 9 1=1,41575) 9 (FESOSER(I) 4FXW(I)4I=1,45C),NCELL 4NFDR FETCH 926
£ FETCK 07 |
222D (IDISX2) ((PZGNE(I9Jd)9Jd=143),EAST(I),NORTH(I),I=1,1575), FETCH 08 |
1 (eI NT () S T=15 a0 ) e t=1 ¢i7.0) FSTCH 09 |
RIWIND IDISK2 FETCH 10 |
ITTURN FETCH 11 |
ks FETCH 12 |




(133) c-114 |

DO VD

()

()

LD ATIA
“ecsssccceccsesssccscscccnccnsncess LANDUSE ZE0lceeecccsocsersosccncoccccaccnces
COMMaEN VERTABLES
COMMCN VARTASLES

eesseccsccccccnscsccecsscsaces LANDUSE CO502cceccccesocsccsccccancccccscccnces
IMPLEISTT INTEGER (A=Z7)

INTEGZR*Z ZASTHZNCRThyPLUSEZLUSEsPZONEyAGE yHWY s HRYP oRAIL 4 2US, STRT,
STRTP 4PEOR 4PCELL 4PCINT,INLIST ,USE, INSTOR,ZNLUIF,
NFICsNLUIC,CIF,NCIF, FIsFJsLOWC,HIGHC ySLANKZ,
IDEZUG,LD52UG 4 NDS3UGy NEOQUND, S3OUND,ES80UNDy WEDUND

ARV o
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Section Three

OBJECTIVE: To gain experience in a non-academic business
environment especially in the areas of plamning,

cost analysis and economics.

One of the main benefits of an internship requirement
within the Doctor of Engineering program is the exposure to
non-technical and business aspects of industry. My intern-
ship has given me the opportunity to experience many of
these areas. Some of these areas which will be described
below are communications, long range planning, marginal costs,
scheduling, and economics.

Prior to the start of this internship, all of my business
experience'had been military ofiented. This military back-
ground together with three and a half years in an academic
environment provided an inertial force that took a while to
overcome. Gradually, I became acclimated to the civilian
business environment through guidance by my intern super-
visor. Some seemingly insignificant items that were not
addressed in the academic communications courses became quite
important. One of these is the fact that when one signs a

letter on company stationary, that individual is speaking for
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the company and should therefore present the company's

point of view, even if this point of view is different from
his or her own. Another topic that was not covered in my
course work is that of evaluating sources of informationm.
There are many sources of information concerning electrical
utility practices and procedures. As would be expected,
some of these sources are more reliable than others depending
to a large extent on the purpose of the information source
and the technical expertise of the author. In some cases
information is purposely distorted or left out to strengthen
the author's position.

For a number of years the electrical utility industry
has had a problem with communications between itself and
the public, the industry's customers. The utility indus-
try has become an information source that has low cred-
ibility in the eyes of the public. During the past few
years the industry has been advertising ways in which the
consumers of electricity can reduce their electric bills
through energy conservation measures. Even though the
information is factual, many citizens do not accept these
conservation hints. Some of this lack of credibility
originates from past industry actions but another portion
of it has been caused by the media's misrepresentation of

factual information.



Since the Company did not have a doctoral level
engineer employed in the Engineering Department, and only
one in the whole company, my presence was somewhat of a novelty
to many of the engineers. This resulted in a defensive pos-
ture toward me which had to be relaxed before communication
could take place. As time went on this defensive posture
was slowly lowered by a number of the engineers. I feel that
one of the contributing factors to the improved communications
that resulted was my ability to ask them for assistance with
my projects in such a way that anxieties were relieved. As
I asked more questions, they started to return questions con-
cerning some project that they were working on at the time,

By the end of my internship period, an open communication
channel between myself and most of the engineers in the
Planning Division had been established.

Working at the vice presidential level within the organi-
zation gave me the opportunity to make a number of presenta-
tions to the Company's top management. These included both
semi-formal discussions concerning the objectives and philo-
sophies of my work as well as formal presentations in which
I detailed the results of my efforts. These presentations
were usually preceeded by a short description of the Doctor

of Engineering program since its existance and objectives

135
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were not generally known by my audience. Interest in the
Doctor of Engineering program was evident by the questions
asked and the following discussions. My technical presen-
tations were well received and several vice presidents

made favorable comments concerning my technical and non-
technical work. Slides for my presentations were pre-
pared by the Company's graphic arts personnel. In addition
to the above, I had informal discussions with vice presi-
dents and department heads as the need arose.

My major assignment, the long range system configu-
ration study, allowed me to become familiar with the area
of long range planning. I had the opportunity to review
many types of long range planning techniques. The long
range load forecasting techniques mentioned in conjunction
with my load projection work in seétion two were one area
of planning to which I was exposed. In addition to these
classical load projection techniques, a number of "system
expansion'" plans were made available'for my review. These
expansion plans dealt mostly with the bulk power generation
capability of the Company, based on official electrical
demand and energy forecasts for the Company. Most of these
expansion plans considered some fuel cost escalation but
few addressed the fuel availability problem. It makes

little sense to plan for a very reliable generating unit



that uses a non-available fuel. The expansion plans
typically choose five or six possible combinations of
future units and then analyze these configurations for
reliability, construction cost, and fuel cost over the
expected life of the units.

The electrical utilities that only serve customers
within the State of Texas are interconnected through their
transmission lines and form what is called the Texas Inter-
connected System (TIS). Each member of the TIS has certain
operating responsibilities and limitations designed for
the benefit of the system as a whole. For example, each
company is required to have a minimum amount of generating
capacity available "on line" at all times. This capacity
is required so that the demands of the customers can be
satisfied when some piece of equipment breaks down causing
a decrease in the total instantaneous generation available.
This margin is referred to as "spinning reserve" which is
calculated by considering the capacity of the largest unit
"on line" and some percentage of the load. The expansion
plans must consider this spinning reserve requirement so that
each company will be able to meet its reserve commitment in
the future.

In addition to expansion plans and long range load fore-

casting, I was exposed to a small amount of corporate planning
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since the Company's goals and objectives were being reviewéd
during the latter part of my internship period. While not
directly involved with the selection of these goals and
objectives, I was offered the opportunity to revigw them
and discuss them with my intern supervisor.

Initially, 1 was assigned two projects: the long range
planning task described in section two and in the enclosed
report, and an investigation into the calculation of
electrical utility marginal costs. During the initial period
of my internship, I conducted a literature search to iden-
tify published material on the subject of marginal costs
. of electrical utilities.

The concept of marginal cost is quite simple: determine
the cost to produce one additional unit of production. The
problem arises when one attempts to definme in specific
terms what the unit is and what tﬁe relevaﬁt costs for this
unit are, for both the short and long time frames. Many
times the total marginal cost is broken into components
such as generation, transmission, and distribution marginal
‘costs. The total cost for each of these components is
divided by the number of customers served and this average
cost used as a marginal cost. In other cases, these costs
are neglected and a study based on estimated demand

elasticity during different time periods is conducted to
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determine what the costs for electrical energy to the consumer
should be during those periods.

It was planned that I would work closely with members
of the Rate and Economic Research Department on this marginal
cost project; however, a number of events prevented this from
happening. First of all, the.Company was in the midst of a
rate case and as could be expected under such circumstances,
all personnel of the Rate and Economic Research Department
were extremely busy. In addition, the two other Texas
Utilities Qperating companies (TESCO and TP&L) had decided
to employ the services of a consulting engineering firm for
the calculation of marginal costs. The decision was made
that DP&L would join the two other companies in this contract.
Since I had done the above mentioned literature search, I
was invited to be present during the consultant's presenta-
tions and to comment on the methods they proposed to use.
My literature search for this aborted project increased
my knowledge of utility accounting and allowed me to
interpret the Company's Financial and Operating Report in
a more meaningful manner.

Throughout most of my internship, I was actively
engaged in a number of simultaneous tasks. Some of these

had quite short suspense times while others were to be
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completed at some undetermined future date. This variety of
task durations and suspense dates, together with scheduled
meetings and events, required me to work up a time schedule
so that I could manage my time effectively. This schedule
allowed me to avoid the '"feast or famine" syndrome by allo-
cating my time to the tasks in an efficient, organized manner.
Research for my primary assignment included‘the field of
economics. The growth rate in electrical energy demanded by
customers is influenced by the economic conditions within
the service area and the adjacent areas. Local economic
conditions and projections for the future were discussed
with a number of organizations such as The City of Dallas,
The North Central Texas Council of Governments, and the
Company's own personnel familiar with local economic
conditions. I attended a meeting of the Dallas Chamber of
Commerce which brought to light many interesting facts
concerning the economic future of the Daiias area. Busi-
nessvperiodicals also provided information concerning the

economic vitality of this area.



Summary

My one year internship with the Dallas Power & Light

Company has satisfied the requirements for the Doctor of
Engineering internship. The three intérnship objectives
have been met.

From a personal point of view, this internship has
been one of the best possible. The level within the
organization and the willingness of company employees to
cooperate was very condusive to a profitable internship
experience. The positive attitude of my internship
supervisor, Mr. Don M. Deffebach, and his ability to de-
vote time to my many questions was a significant factor

in the successful completion of this internship.
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