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PREFACE

This thesis is the description of the design of a digital control for an
electric power system. The input-output terminal is an innovative, interactive
graphics terminal. The techniques and intricasies of such a design are described in
detail so the user may make modifications and improvements to the system.

The thesis goes further to propose various power system applications for
this type control system. Not only is the system described here an important
Power System educational tool but can become a powerful experimental research
tool as well.

I am extremely indebted to the foresightedness of Dr. John E. Fagan,
my faculty advisor, and Dr. M. E. Council for conceiving such a system and
procuring the equipment to make the design realization possible.

I thank Dr. Fagan for his constant help and advice on matters
concerning both the design and the preparation of this thesis.

I also thank Dr. Council and Dr. C. R. Hayden for serving as members of
my graduate committee.

Last but never least, I thank my wife, Judi, for constant care and

understanding while I was engaged in this effort.
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ABSTRACT

N This thesis presents the details of the design for the digital computer
control of an electric power system. The input-output medium is the innovative,
interactive graphics terminal. The combination enables a man-machine interface
with interaction at a level not achieveable in earlier control systems. The system
easily solves the problem of scale encountered with the large power system by
storing representations of the system on disk and recalling them as needed. The
displays also present the system variables from remote points to enable better
monitoring and control.

The collection of displays described in this thesis make possible a
powerful and unique research and educational facility. Experimental research on
digital control of an electric power system is prohibitive on a real power system.
Educationally, it provides the student state-of-the-art training in control of
electric power systems.

The information provided is applicable to the design of any digital

control system using interactive graphics.
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DIGITAL COMPUTER, INTERACTIVE GRAPHICS CONTRQOL

OF AN ELECTRICAL POWER SYSTEM

CHAPTER ONE
INTRODUCTION

Power System generation, transmission, and distribution networks
coupled by switching and load center substations make up a system that covers
vast geographical areas. Without adequate planning for protection and control
during contingencies, this network system may collapse, as was the case in the
New England power outages.

Contingencies, such as the removal of a transmission line or generator
due to faults caused by weather conditions, may cause a system unbalance that
cannot be simply corrected. As the systern's automatic controls operate to
protect system equipment from overload and destruction, the human contoller
monitors and makes decisions as to load shedding, generation adding, or system
rescheduling, attempting to keep as much of the system supplying power as
possible. If the decisions are in error because of inadequate system protection,
controllers lack of information, and/or lack of controller training, the result will
be a possible system collaspe.

In an effort to enhance the control of an electric power system, the
digital computer and related devices are being used to better control system
reactions. The computer's ability to recall instructions and make pre-programmed

1
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decisions at the proper instant make it a very effective power system controller.
The adaptibility and speed of the computer points to future closed loop operation
of the electric power system.

A problem encountered with computer interface is the real time
presentation of system configuration and data for the human controller. Also
needed is an input medium for real time reaction to contingencies by the
controller. The solution is interactive graphics.

Interactive graphics provides near real time communication between a
human operator, the computer, and, ultimateiy, the system being controlled. The
controller sees a representation of the system configuration and data that's
updated constantly. Any changes desired are commanded by opting to a list of
commands or circuit actions on the display. The interface between man and
machine is as direct as seeing and acting; interaction at a level not achieveable in
earlier control systems.

The problem of scale for the control and monitoring of an electrical
power system is not a minor problem. The physical dimensions of most power
systems precludes representation on a small scale in a control room environment.
However, the compactness of the computer and its ability to store data has
enabled the reduction of the system representation and its associated data to a
control cabinet and the graphics terminal. Without physical movement, the
operator has at his command the complete system on a series of displays, called as
needed by pointing to the graphics screen.

Of prime importance to control and monitoring are the current values
of a systems variables. For the large power system the coliection of data from
very remote points and presentation in a meaningful, readable form is nearly an

insurmountable task. With graphics oriented control, the task is reduced to a size
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easily presentable. The graphics displays present remotely sensed data, changed
to digital form, at positions on the configuration display representing its origin.
The data can be changed to per unit if desired.

It is with this in mind that this project was originated; The Control of a
Power System Simulator with a digital computer connected to an interactive
graphics terminal. Specifically, the project was to first draw the one-line diagram
representations of the simulator and then coordinate the control of the displays to
ultimately perform actions on the system. This paper attempts to explain the

details of designing such a system.

Chapter Overview

Chapter One contains the introduction to the problem.

Chapter Two contains descriptions of the hardware necessary to
accomplish the digital-simulator interface. The limations of the hardware and its
reliability are discussed.

Chapter Three contains brief descriptions of the code necessary to build
a graphics display.

Chapter Four details considerations, design, and optimizing of the
software for completing the one-line diagram displays. Aspects of subpicture
numbering and trouble shooting ideas are also presented.

Chapter Five describes in detail the main program that controls and
performs actions as directed. It approaches the program in chronological order.

Chapter Six is the results in the form of photographs of the displays.

Chapter Seven concludes with some future applications for this type of

control system.
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CHAPTER TWO

HARDWARE

Power System Simulator

The power system simulator is an excellent educational tool. Power
systems are excessively large and expensive. A physical realization on a small
scale enables the student to '"see" the basics and perform experiments that would
be prohibitive on a real system.

The simulator (Fig. 2.1) is a small power system consisting of scaled

generators, a transmission system, sub-transmission system, substations, and

The Power System Simulator.
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Fig.2.2.

Fig. 2.3.

PDP]1T34 Digital Computer System.

VT-11 and Graphics Grid Coordinate Axis.
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loads. The generation is three dc motor/synchronous generator sets of | KW, |
KW, and 3 KW capacity. Additional tie capacity may be supplied through the
simulator system interconnection. The high voltage (600v) transmission system
connects the generation to two distribution substations where residential and
industrial loads are simulated. There is also a network system fed from both
substations, and a load center substation as well.

The circuit breakers and certain control switches are accompanied by a
special modification. The breakers have a reinotely or manually controlled
contactor in series. This allows the breaker and circuits to be closed and opened
by the computer instructions. The contactor's terminals are routed to a control
panel where special buffer circuits change five volt computer originated signals to

115 v signals.

Computer

The digital computer used for the interface and to run the VTII,
graphics terminal is a Digital Equipment Corporation PDP11T34 (Fig. 2.2). It
includes a DECWRITER typewriter input terminal and two RKO05 magnetic disk
cassettes. The CPU is connected to the peripherals by a UNIBUS system. The
data transfer takes place over this bus. The memory section contains 64K words
of semi-conductor memory of which less than 28K is needed to perform the task
described here.

The operating system is RSX-11M which has a multi-tasking capability.
The task or program described here runs as a single task, however. The graphics
terminal doesn't require full time servicing from the CPU, so multi-tasking is

possible while it is operating.
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Graphics Terminal

The VTI! graphics terminal (Fig. 2.3) is a single color, variable
intensity, random position scan CRT terminal for real time graphics display. The
screen is 17" diagonal and defines 1023 coordinate points in both x- and y-
directions. A light pen for user interaction with the CPU is provided, too. The
terminal contains a display processor that is integral to the system.

The VTI1!1 display processor can operate as a peripheral on the UNIBUS
system just as any other device. It can also access the memory directly and fetch
its data independently of the CPU. The memory accessed is called a display
buffer and must exist in the lower 28K of memory. The buffer must be set up by
software as an initialization process. The VTI1! will also issue interrupts to the
CPU when it detects the light pen has@pointed to a sensitive area of the
screen (a ligh: pen "hit").

The light pen is an infrared light detector. When the software directs a
screen intensification for the light pen within the detection angie of the pen, and
interrupt is communicated. The processor "remembers" the beam position and
subpicture number it was tracing when the "hit" occurs. Global flags, positional
data, and subpicture number are then passed to the CPU. This information is used
as it is programmed to be used by the CPU to change the display buffer. Thus, the
graphics display is changed as a response to a light pen hit.

Integral to the VT!1 is a group of specialized hardware to accomplish
quickly and accurately certain graphics displays. One is the vector generator.
The calculations necessary to draw a vector or line between two points is done
internally with hardware. The line display is difficult because the beam must
follow any slope and light enough points of the square grid pattern to look

straight. There is also a problem of accuracy of start and stop points. Since there
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is some delay between the time the beam is turned off and when it actually
disappears on the screen, the delay must be accounted for by the circuitry. To
avoid flicker of the presentation, the vectors must also be drawn quickly. Four
vector types are available: solid, long dash, short dash, and dot dash.

The text or alpha-numeric characters are generated by special
hardware, also. As the text mode is initiated a special sweep generator is set up
that sweeps the beam up and down in a small rectangle. A ROM contains digital
words for each character so the appropriate dots in the matrix are intensified to
finally cause the representation to appear. As an added feature the sweep is
slanted with ramp signals to cause the characters to appear as italics. The text
generator has 96 ASCII characters and an additional 31 special characters such as
Greek letters and math symbols. The variety of characters available enable

excellent clarity and distinguishability of textual presentation.

Limitations

There are some limitations to the system, none of which are critical.
One is a very slight flicker of the display. Since the beam traces the pattern line
by line and point by point, the more that is displayed, the longer it takes to trace.
The phosphor on the screen holds this problem to a minimum by holding the display
long enough for the next trace to re-illuminate the display. The flicker becomes
pronounced with a display buffer size of around 1000 words. This does limit the
data to be displayed on one picture. This is easily fixed by using more pictures,
each with less detail. However, optimization of the buffer is a necessity and will
be discussed later.

Another limitation is compiler and task size. The graphics language is

Fortran. The Fortran compiler (8K words) must be resident in memory while

” a ! by ST i SRR e




T e —— - — -
Fid . , o N

compiling. So the programs may have to be sectioned into subroutines to obtain
the object files. A similiar problem, to a lesser degree, exists with the task
builder or link step. These limitations have been relieved with the recent addition

of 32K words of memory for total of 64K.

Interface

The interface circuitry is designed by the University of Oklahoma and
built by a number of students. This hardware changes the five volt signals of the
computer to 115 volt level commands for the simulator contactors. The analog
data sampling hardware interface for ultimate digital display on the graphics
terminal has been built by this team.

Analog to digital converters are necessary to convert the analog data
samples to digital form. The software subroutine to handle the ARIl A-D
converters was written by OU students. Minor changes were made to make it

more compatible to the main program and system.

Reliability
All of the system hardware has proven capable of performing the task
described herein. Its reliability is demonstrated best by its past performance.
There has been only one major malfunction in the past years operation. There has
been some difficulties with the light pens. They are unable to take rough handling

and if damaged may cause spurious light pen hits to occur.
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CHAPTER THREE
GRAPHICS SOFTWARE

The software available for the graphics is provided as part of the
computer package by DEC. It is a collection of Fortran callable subroutines that
build a display buffer that contains instructions for the display processor.
Functions on the display such as line drawing, point placement, subpicture
numbering, and text placement are then performed when the task is ran. RSX-
IIM, version 2 is the operating system used with the more sophisticated version 3
becoming avatiable soon. A description of the subroutines and concepts necessary
to complete a display or picture follows.

Initialization

The beginning of each .picture must be the creation of a common block
to contain the display buffer. It is standard and called DFILE and contains the
array IBUF(n), the display buffer. The next call is a graphics initializing call,
called INIT(n). Its purpose is to clear the screen, initialize all control flags and
system variables, and link the VT11 to the UNIBUS. The INIT(n) call may be used

afterward at any point in a program to re-initiate a new display. (See figure 3.1)

COMMON/DFILE/IBUF(1100)
CALL INIT(1100)

Fig. 3.1. Example of initiation calls.
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Display Buffer

The heart of the graphics display is the display buffer. All the
information used by the display processor in the VTII is in the display buffer
which is the common array, IBUF (see Fig. 3.1). The dimensioned size of the array
is limited only by the requirement to be resident in the lower 28K of memory.
However, it should be kept at a minimum to avoid flicker. The dimensioned size
of the buffer has no effect on the flicker. It is the actually used portion that is
important. This doesn't mean that the array should be dimensioned large, because
the memory is reserved, even if its not used, wasting memory you may need. If
the buffer size is too small, an error message stating such will be issued to the

teletype terminal. The program is now ready for drawing.

Basic Subroutines

The basic subroutines used to build pictures are APNT, VECT, LVECT,
RDOT, and FIGR. Each is described briefly:

a. APNT(x,y) - causes the beam to be positioned at absolute point X,y

on the screen.

b. RDOT(x,y) - causes the beam to be displaced x and y, relative to

the present position.

c. VECT(x,y) - causes a line to be drawn from present beam position,

to a point x,y relative to present position. Also called short vector

for use in short distances - not accurate for long distance.

d. LVECT(x,y) - same as VECT except used for long lines - more

accurate.

e. FIGR( ) - will cause lines to be drawn between relative

coordinates in an array list.

11
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Each of the above subroutines have optional integer arguments that
determine the parameters for the beam for that point, line, or figure. The
arguments appear in the order l,i,f,t and must be included only if a change occurs.
A succession of two commas indicates no change for one parameter but a change
for later one. If a change is made to the i, f, or t parameter, the prior parameters
must be included, in order, or two commas used in each place to represent no
change. For instance, to change the f parameter only, the sequence could be
(%,Y,151,£)y(X,Y4s1,£)y (X,¥4y,f), OF (X,y,l,,f). The meaning of the parameters follows:

| - light pen sensitivity. If zero, stays the same, if greater than zero,

it is sensitive, if less than zero, it is not.

i - intensity of point, line, or figure. Scale from one to eight.

f - flash of presentation. Same code as | except replace sensitive with

flash.

t - type of line. 1 for solid, 2 for long dashed, 3 for short dashed, and %

for dot dashed.

Subpictures

Essential to the optimization of the graphics display and manipulation
of the the presentation is the concept of subpictures. They are similar to Fortran
subroutines but have other characteristics that must be known to successfully
program a display.

Basically, a subpicture is some part of an overall picture or nested part
of another subpicture. It is a defined group of fortran and graphics statements
that draw that part. The SUBP(n) call with one argument is placed at the
beginning of the group. The argument n is a unique integer that is associated with

the subpicture. The ESUB call defines the end of the subpicture. (see Fig. 3.2)
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Once a representation of a figure, for example a transformer, is defined
as a subpicture, it may be copied at other points on the picture. The call is
SUBP(n,m) where n is a new unique integer and m is the subpicture being copied.
ON(n) and OFF(n) routines cause subpicture n to be added or removed from the
display. By defining subpictures and turning them on or off, the display is changed

as desired.

¢ THIS IS A SAMPLE OF BUILDING A SUBPICTURE NUMBERED 25.
CALL SUBP(25)

CALL APNT(100.,200.,-1,-4)

CALL VECT(100.,550.)

CALL RDOT(-100.,0.,,-4)

CALL VECT(256.,-300.)

CALL ESUB
C THE END OF SUBPICTURE NUMBER 25.
C COPY SUBPICTURE 25 ELSEWHERE AS SUBPICTURE 26.

CALL APNT(200.,452.,-1,-4)

CALL SUBP(26,25)

C TURN OFF SUBPICTURE NUMBER 26.
CALL OFF(26)

Fig. 3.2. Sample of creating subpicture 25 and copying as 26. Then turning off 26.

From an optimal display buifer's point of view, the concept of
subpictures is very important. Each subpicture starting place is known to the
processor and a jump to this starting address is made when copying. Because of
the capability to jump and use parts of the buffer again and again the buffer size
is kept at a minimum. The importance is great when dealing with mini-computers.

The OFF(n) subroutine uses the jump instruction also. When a
subpicture is turned off the processor jumps to the end of the subpicture and
continues. Invariably, the start and end point of the subpicture isn't the same.
The results of turning a subpicture off are therefore very humorous if there is a

13




routine containing relative plotting following the turned off subpicture. So, follow

all subpictures to be turned off with an absolute plotting call.

Text

The TEXT(XXX) subroutine is called for the presentation of the
characters described in the hardware chapter. The arguments are manipulated to
present sequential text, special characters, and carriage return. The STAT(n) call
enables or disables the italics.

The graphics subroutines are fully described in the manual DEC-11-
AMLEAA-D, Graphics Extensions User's Guide. Detailed description of the
aforementioned calls and others is contained there. If a person desired to learn
the language, the manual contains several faulty examples that are recommended
as starters for a beginner. The mistakes in the examples provide ample

opportunity for learning trouble shooting.

14
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CHAPTER FOUR

ONE-LINE DIAGRAM DISPLAYS

The beginning of the design process for the interactive graphics control
system was to build the displays to represent the power system simulator. In

addition to limitations of the hardware, the design had to consider the ultimate

Fig. 4.1. Close-up of Generator Control Section.

15
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user, the student system operator. The one-line diagram representations had to be
easy to use, easily recognizable, coherent with regard to voltage levels, and easily

adaptive to hardware and software requirements.

Since the system is to be educationally used by students with little or no
experience in interactive graphics control, the system has to be as simple to use
as possible. The switches and circuit breakers are designed to change to the
opposite state when pointed at. For raising or lowering voltage or frequency,

arrows pointing up or down leave no doubt as to their purpose. Additionally, the

Fig. 4.2. Close-up of CB's, switches, "YOU SURE?", and "MENU" for displays.

16
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magnitude being changed is displayed directly to the left of the arrows. The
result is a simple, easily read and understood group of displays forming the
system. (see Fig. 4.1, and 4.2)

Users will be familiar with the simulator before using the system. It is
important that the layout of the one-line diagrams closely resemble the sirmulator,
so the user wastes little time learning the systerm.

Ideally, transmission, distribution, and secondary voltage levels should
be represented together. This would allow switching at equal voltage levels on the
same picture. This is desirable from the standpoint of sequential switching and
evaluation of systern status. For identical reasons, the substations are each
represented separately. The network system and, loads large enough to deserve
the attention, each have their own display, too. See Chapter Six for photographs
of each dispiay.

Since the complete design was original, it offered excellent opportunity
to avoid man-machine interface problems. By considering right-handed users and
the right side light pen connection, the data displays and variable controls were
oriented for ease of viewing. The different text types for titling and commands
avoids confusion. The symbols used for circuit breakers and switches leave no
doubt as to their being open or closed. A special attempt was made to place data
and commands to leave little question of their meanings.

Every attempt was made to make the coinmands as direct as possible by
avoiding sub-commands for actions. Instead of pointing to a voltage regulator,
then to a raise or lower command in the margin, then to a surety command, this
system has arrows as described earlier. After pointing to the arrow, a safety
command is included, too. The sequence, avoiding sub-commands, is more direct

and saves time. The fewer light pen hits needed to perform an action; the quicker

17
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the action is performed. While this method of presentation is more wasteful in
presentation, ease of use and time saved more than compensates.

As mentioned above, a safety "switch" is included to avoid accidental
light pen hits. The switch enables the operator to make sure the command
directed was the intended one. A stop in the main control program causes the
words "YOU SURE?", with "YES" and "NO" answers beneath the question, to
appear after a hit on a circuit action. At this point nothing else will happen on
the screen until the question is answered by a hit on the desired answer. Thus,

mistakenly dropping generation or load is avoided.

Design

As described, the display on the screen has to be built by directing the
electron beam with the graphics software subroutines. The problem here is to
have the beam at the correct coordinate position for the line or figure to be
drawn. This was solved by drawing the desired display to scale on graph paper
with small grid markings. The coordinates were then easily picked off the
drawing. Another by-product of the scale drawings was the ability to
predetermine the layout and placement, Changes to effect better display could be
made much easier on the drawing than after programming the display on the
computer.

After the drawings were completed, critiqued, and corrected,
subroutines to draw any repetitive figures such as transformers, generators, and
circuit breakers were written. Part of the process involved further scaling of the
figures to determine the most asthetic presentation. The scaled drawings were
very necessary for placement but in some instances the scale would look different
on the screen. To avoid such scaling modifications the figure subroutines were

made as general as possible. For instance an argument to the circle subroutine is
18
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the desired radius and several of the subroutines have arguments for light pen

sensitivity, intensity, and flash.

Optimizing

At this point, the programming involved writing, in order, the graphics
subroutine calls to duplicate the drawings on the screen. The order becomes
important for optimal memory use. The task itself can be made shorter by proper
ordering of the calls to avoid moving the beam needlessly and repeating certain
calls. The display buffer can be made smaller as a result of proper ordering.
Several ideas and facts are instrumental in optimizing.

The subpicture concept keeps the size of the buffer much lower by
utilizing the same area of the buffer many times. The SUBP(n,m) routine does use
several words; so, there is a trade-off when copying subpictures of few
statements. While the copying of subpictures keeps the buffer small, the beam
still has to trace out more patterns; so, the refresh rate is still longer. For
instance, a buffer size of 900 words with many subpicture copies may cause more
flicker than one of 1100 words with few subpicture copies.

One of the most efficient means of saving buffer and decreasing flicker
is to limit the use of certain calls. Since the APNT and LVECT routines use two
words of buffer to point and draw long vectors, a minimal use of these rouunes
helps. By using RDOT, except when a APNT is needed after an ON-OFF
subpicture, the buffer size for this type call is halved. The almost total use of the
VECT routine causes some gaps to appear at the end of long lines but these are
not distracting. After viewing the number of lines on a display, it is easy to see a
sizable buffer savings is made by using the VECT routine.

Similarly, the TEXT subroutine displays two symbols per digital word.

A line of text with an odd number of characters and spaces wastes a half word.
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Shortening the text by one character will free a whole word in this situation.
Also, once the graphics is in the text mode, it stays there for successive
characters on a line. By presenting all text horizontally, a savings is made. As an
example, if "RING BUS" is to be displayed, write both words on the same line and
not separate lines. Note the total characters and spaces is eight, an even number.
Another savings concerning text is made by displaying all italics at once. This is
to avoid using the STAT(n) call many times if the order of display is careless.

Another way to save buffer words is to group like calls together to
avoid a system, change mode word. This is particularly applicable to the line
drawing routines, VECT and LVECT. For displays with many lines the goal is to
connect as many end points as possible, Of course, the first consideration of this
fact is in the initial scaled drawings. An additional savings is realized by not
having to move the beam invisibly, via an APNT or RDOT call, to another start
point prior to the next line. So as many as three words may be saved by proper
ordering and layout.

To demonstrate the effects of not optimally ordering, the network
system display was built without ordering. All the horizontal lines were displayed
first which meant a RDOT call between each VECT call. The vertical lines were
then drawn. This display has one of the largest buffers and not nearly the degree
of presentation of the other large displays. APNT and LVECT calls (two words 12
length) were used originallly, also, but had to be replaced with RDOT and VECT
calls to reduce the buffer to its present size.

A savings will be made by predetermining what the most likely start and
stop point for the general figures will be. The subroutine can start and stop there
on the screen avoiding the need for an invisible beam movement prior to calling

the figure. The flow of ordering through a display should be dictated by these
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start and stop points for the copied subpictures. As an example, if all
transformers start at the top center and finish at the bottom center, to approach
the transformer with a line from the bottom would require an additional invisible
beam movement to top center to continue the display. Two extra calls are
required to draw from bottom to top, rather than top to bottom. The direction of
the flow is important, too.

One consideration while organizing the displays applies to optimizing
the main control program later. The displays are saved on disk to be called as
needed by the main program. If a display isn't complete and must be added to by
the main program, considerable task is used that could have been performed by
the display building task. Modifications to the display necessary in the main
program are affected by turning on and off subpictures already completed by the
display building tasks. The example here is the "YOU SURE?" switch. Each
display building task includes this subroutine and the main program just turns it on
when needed.

Overall, a conscious effort to avoid moving the beam invisibly by
planning ahead for layout and text position will pay off in a large display.
Ordering is important.

Subpicture Numbering

As was mentioned earlier, each subpicture must receive a number and it
must be different from all other subpicture numbers in the display buffer. To
avoid errors it is important to keep track of each assigned subpicture number. As
an aid, each separate display has a different hundreds digit prefixing its numbers.
A list for each display is found in the appendix.

Another numbering system exists for all subpictures involved with

interaction. This was required because some circuit breakers appear in several
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displays. The system had to have an efficient method of updating that circuit
breaker on each display. At the same time the circuitry handling the change
command had to assign a channel number to each circuit action it performed. To
facilitate the handling of both channels and subpicture numbers, they were made
equal and are numbered from one to one hundred See SUBNUM.TXT in the
appendix.

The analog to digital converter channels were each assigned a data
collecting point on the simulator. These assignments become important when
displaying the data on the screen because a subpicture number is associated with

each data placement. The appendix contains these listings.

Saving Displays

The last step in completing a display is to save the display buffer on a
disk file. The SAVE routine will accomplish this task to a file named in the
argument. When needed it is restored to the main program buffer via a RSTR

call. All these files are designated "XXXXXX.DPY" in this system.

Trouble Shooting

Once the program is written, it is ready to be typed in for input. The
only input terminal available for the computer is teletype to disk files. This step
isn't as easy as it sounds. A thorough knowledge of the computer's RSX-IIM
Utilities is necessary. A description of the utilities isn't pertinent to this
discussion and would prove quite lengthy if included. After the Fortran source file
is completed and edited, the source is compiled and the task or link step is
completed. The task is then ran to check the results. See the appendix.

The first run is usually quite humorous. Due to mistakes in coordinates
and typos while editing, the display seldom resembles the expected. Since much
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of the display is relatively plotted, mistakes magnify themselves throughout the
display. This makes the exact location of the error difficult to discover. A
solution to this problem lies in completing the display one-quarter at a time and,
before running, having a fresh copy of the source to trace through.

This difficulty is aided by the small compiler and lack of error detection
particularly in the arguments of the graphics subroutines. The errors probably
won't be detected until the "run" stage. Errors listed at either compile or task
building time may not contain sufficient error detail to explain an error. Try to
build the task anyway. If it builds, go ahead and run it even though error messages
are present. The actual error will then usually be more apparent. The error
detection and messages aren't easy to work with. An appreciation of this fact will
save some hair.

Another difficulty when dealing with errors is finding the codes. The
fortran codes are in the fortran book, task builder errors in that book, and general
operator errors in the operator's manual. The utilities errors are under the
appropriate chapter in the utilities manual.

One important error is the "FATAL ERROR T" error while compiling.
Its code is found somewhere in the middle of the fortran book. It means there
isn't enough memory for compiling. As a solution, break the program in half and
call the second half as a subroutine from the first. This is but one example of e

problems encountered when trouble shooting errors.

Conclusion

The building of the simulator displays involves more than just putting
lines and figures on the screen. Consideration must be given to man-machine

interface, optimal ordering of statements and drawings, judicious 'se of certain
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calls, and efficient numbering of subpictures. The finished product is a simple,
meaningful, flicker free display.
The source program for each display is attached in the appendix with

detailed comment cards to explain the beam position throughout.




CHAPTER FIVE

CONTROL PROGRAM

The main control program is the master program for the interface
between the interactive graphics terminal and the simulator. It coordinates
commands issued from the graphics terminal with simulator commands. It keeps
the displays updated with current switch positions and data. This program must be
on-line to the control the simulator.

This chapter explains the main program in a chronological manner, as
the CPU would see the program. Each of the eleven displays are handled basically
the same. A diagram in Fig 5.1 illustrates the flow for the display handling
sections. The variables for the displays are the subpicture numbers that were
optimally ordered to minimize these variables. The optimal ordering also allows

the standardized handling of each display to minimize the main program.

The first step must be to initiate the graphics display by defining the
common block for the display buffer and calling INIT to initialize the buffer. The
buffer is initialized each time a new display is desired. This accomplishes turning
the old display off, too. The INIT call is followed by the RSTR call that brings the

new display into the buffer from disk. See CONTROL.FTN source in the appendix.




Initiate Display

\

Restore Display
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Update Display’s
Current Status

Data Update
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Change
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Flow Chart for Main Control Program.
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Ugdate

Since each display is stored with [.xed initial switch and circuit breaker
positions, a display, newly loaded into the buffer, must be updated with the
systems latest status. This applies to transmission line switches and circuit
breakers as well as generation control switches. (In the following paragraphs a
"switch" will refer to a binary operation of which the above three types are all
included, unless otherwise noted.)  This subroutine is the return point after a
switch change command; it accomplishes the display change.

A subroutine called UPDATE accomplishes the update by passing
arguments that are optimally ordered to enable the update of only those switches
on the current display. The optimality achieved results in a few of the many
switches being updated at once, so that the reaction time from new display to
updated display is almost instantaneous.

The subroutine uses an array of length 100 to store the information
necessary to indicate switch positions. A switch is a binary operation, so the
array is a Logical array where each element is one byte long and contains only
.TRUE. or .FALSE. values. This saves memory. The subroutine checks the value
of the array elements corresponding to subpicture numbers for switches in the
current display. (Switch subpicture numbers are identical to array subscripts to
save arithmetic and time.) If the value of the array element is .FALSE., it turns
the subpicture on that exists in the original display and turns its companion
subpicture off. The array is initialized all .FALSE. to begin so that all circuit
breakers start open and most functional switches, closed. It is the switch's initial
position subpicture that is numbered less than one hundred of which only 76 are
now in use.

The companion subpicture is the opposite switch position subpicture. To
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make identification simple, they are numbered the same as the original, plus one
hundred. So, if UPDATE checks an array element and discovers it is .TRUE., it
turns off subpicture N and on subpicture N+100. If the N+100 subpicture receives
a light pen hit, a check must be made to see if the subpicture number is greater
than 100 and if it is, subtract 100 so the update and change will occur properly.
One subtlety remains. The circuit breakers use only one light pen
sensitive main subpicture and a non-sensitive companion. The companion is just
the "X" to indicate it is open. Its absence indicates closed. This means oniy
turning on or off one subpicture every change of circuit breaker position. All
circuit breakers are numbered consecutively so different sections of UPDATE
handle circuit breakers and switches. The reason for this was to avoid duplication
the graphics statements required to draw two semi-identical subpictures in the
display program. The result is a smaller buffer size (less flicker) but slightly

lengthier update subroutine.

The Loop

After updating the new display, the loop for monitoring data and
waiting for light pen hits is entered. The first step is to insure the system's event
flag for a light pen hit is clear. The system subroutine CLREF accomplishes this.
The event flag isn't cleared automatically after each light pen hit so it must be
cleared at an appropriate time by the subroutine. The clearing at the beginning
saves clearing at each different end of the loop. Next to be presented is the data.

The simulator's data to presented on the display must be obtained from
a channel on the analog to digital converters. A subroutine called SINCON
accomplishes this. Each display's data channels are a consequtive sequence. The
end points of the sequence provide the arguments for a DO loop to check the
channel value and then put it on the screen. The necessary alphanumberic fields
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were given position on the displays in the display building programs. Now, only
their subpicture number is referenced by the NMBR routine. The subpicture
numbers are also consecutively numbered and equal to the channel number plus &
constant. This enables the same DO loop to be tsed for all main displays.

To detect a light pen hit, the LPEN subroutine must be called. If no
light pen hit occurs when LPEN is called, the event flag stays set to zero. At this
point, a check for the status of the event flag determines whether to continue
with the light pen command or go back to the top of the loop. It is easy to see
that data changes and light pen hits may not be instantaneous, depending on which
part of the loop the CPU is handling at the time.

If there has been a light pen hit during the call to LPEN, the loop is
extended, the "YOU SURE?" subpicture with answers is turned on, the light pen
event flag cleared, and another sub-loop is entered to wait for the answer of the
question. The sub-loop is on a LPEN call and if the answer is NO, the control
returns to the top of the loop.

If YES, the loop is extended and the "YOU SURE?" subpicture is turned
off. At this point the subpicture number, N, where the original hit occurred, is
tested for its value. If less than 200, the command is for switch change. The next
few statements determine whether the N is greater than 100, and if it is, 100 is
subtracted from it. The array element corresponding to N, SW(N), is checked for
.TRUE. or .FALSE. and the array element is changed to the opposite value. The
return of this section of the loop is to the UPDATE call where the display is
changed. This completes the loop for a switch change hit and the cycle is
repeated.

If the value « N is greater than ~ 0, some change to the display or a

change of display itself has been directed. The loop is then exited for a section
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dealing with peculiarities for the current display.

The group of statements forming the loop is con ined in a subroutine
called CHECK. The arguments of CHECK are the end points of two sets of
subpicture number sequences for use in two UPDATE calls. Another pair of end
points describe sequences for data channels. The last argument is passed back to
the main program and is the subpicture number where a light pen hit occurred.

The CHECK subroutine is used for all displays execpt the introduction
and high voltage transmission displays. The introduction control loop is more
simple so it doesn't need the detail of CHECK. The high voltage transmission
display has the date and time displayed which causes its loop to be different. The

loops for these displays function the same as CHECK, however.

Display Peculiarities

The section dealing with peculiarities of a display currently contains
statements to discern which display is desired next. Every display has a different
list of displays available from that display. The switch is text on the screen in
standard capitals that has a subpicture number greater than 200 and is light pen
sensitive. Any text not a switch is in italics. A light pen hit on the text causes
the loop to be exited and the subpicture number to be passed to this section.

Each display's subpicture numbers are prefixed with a different
hundreds digit. The exception is the circuit breakers and functional switches.
One of the reasons for this is to be able to easily change pictures or perform some
action peculiar to a single display. If the subpicture numbers for a display are
consecutively numbered from some hundred plus one, and the hundred is
subtracted, the new subpicture numbers are consecutive from one. This is done to
provide the variable for a computed GO TO statement.

The arguments of the computed GO TO statement have special

30

ARG SR AR e s

-4



P ——

. -

e

significance. The INIT staterent that begins each display’s section in the main
program has the statement number identical to the display's subpicture number,
hundreds digit. For example, the current display has a switch SUBSTATION-4
with subpicture number 1105 and the substation-4 display's hundreds digit is 3. A
hit on SUBSTATION-4 would cause 1105 to be passed out of the loop. In the next
step, variable NB would be calculated as equal to 1105-1100=5. Thus, the fifth
argument in the computed GO TO statement would be 300 and the next step
executed would be statement 300, the substation-# display initiator. It is in this

manner that all display changes are made.

Conclusion

The complete cycle of control in the main program has been discussed.
From display initiation, to changes on that display, to new displays, the main
program uses optimal ordering of subpicture numbers to efficiently change the
displays. The loop provides the opportunity for data update and reception of light
pen commands, continuously. The last accomplished function is to turn off the
program. The program is exited by a light pen hit on the word EXIT found on the

introduction display.
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CHAPTER SIX
PRESENTATION OF RESEARCH PRODUCT

Photographs of the one-line diagram displays, as they appear on the
graphics screen, are presented in this chapter to illustrate the results of the
programs. The control of the diagrams is dynamic and impossible to demonstrate
in this medium. The results of the control program may be followed on the
photographs, as the system was set up to provide power to both substations from
generator one and two and the interconnection when the photos were taken. Some
of the finer details of each display is included for better understanding of the
displays.

There are eleven displays. Two of the displays contain information that «e

may be obscured by varying the intensity control; so these have two photograﬁ.‘ls

to show both intensity levels.
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Introduction Display

The introduction display (Fig. 6.1) contains a paragraph of text to
explain the system operation. In an educational situation, similar displays may be
developed to contain instructions for experiments. To the right of the display is a
list or menu of available displays and the exit switch. Each word of the menu is
light pen sensitive and is referred to as a "switch." This display is presented
initially, automatically, when the control program is initiated. This display is
selected by the "MENU" switch in the other displays. Pages 102 through 104 in

the appendix contains listings of the files necessary to create this display.

High Voltage Transmission Display

This display (Fig. 6.2) contains all the high voltage lines and buses. It is
a general layout of the entire system. It would be referenced to get the overall
view of generation and supply for the system. Larger scale displays of the
components are obtained by selecting the display's, word switch with the light pen.
Due to its size, no data is presented on this display. Defining routing is its
primary function. Pages 52 through 59 oi the appendix contains the file listings

for this display.

33

L A - kN cnie e e Rl

s

' ABRORS R R o

b



Fig. 6.1.

The Introduction Display wit" Display Menu.

Fig. 6.2.

The High Voltage Transmission Display.
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Substation-4 Display

This display (Fig. 6.3) gives a layout of the substation and its connected
load. The dot-dashed lines indicate breaks between this and other displays. So the
display picks up with the high side of the transformer. In the photograph the
network system and the residential loads are being fed from this station. The

appendix contains the files for this display beginning on page 60.

Industrial Load Display

The display (Fig. 6.4) gives the large scale layout of the connected
industrial load. The layout starts at the substation-4% bus for continuity of
presentation. The arrows and data near the regulator are for control of the
regulator from the console and monitoring of the load. The switches en the
individual loads are not just manual switches, so that the load may be shed from
the terminal. This is not the case for the capacitive load, however. The appendix

contains the files for this display beginning with page 80.

Substation-6 Display

Fig. 6.5 and 6.6 show the display with intensity down and up,
respectively. Note the manual switch, when closed, will give warning of itself on
the low intensity display by being brighter than when it's open. This substation is
feeding both loads in the configuration in the photo. The numbers on the incoming
lines are their identification. The appendix contains the files for this display on

pages 65 through 69.
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Fig. 6.3. The Substation-4 Display.
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Fig. 6.4. The Industrial Load Display.
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Fig. 6.5. Graphics Controlled Substation-6 Display.

M TRANSN] SS1OM

L4-¢ Ls-10
:L -l-
SLBSTATI W€

.28 )NTS

|1 Lomo CDvTER
(] SBSTATION |

Fig. 6.6. Manual and Controlled Substation-6 Display. Intensity up.
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Network System Display

The network system (Fig. 6.7) is different from the other displays
because it is fed from two different substations. Both buses and their voltages are
included for continuity of presentation. FEach phase's voltage and current is
displayed for the secondarybeing fed from both substations on one feeder each.

The appendix contains information on this display beginning on page 75.

Load Center Display

This display (Fig. 6.8) depicts a secondary selective system. Again the
substation-6 bus and bus voltage is included for clearity. Note that the
configuration indicated in the photo would result in no power supplied to any load
unless the right feeder breaker is closed. The position of the breakers in this
system would allow selective load management at the sccondary level. Data is
presented to enable monitoring of load. The appendix contains the files for this

display on pages 70 through 74.

Station 1! Display

These photographs (Figs. 6.9, and 6.10) are large scale depictions of the
controlable and manual features of this switching station. The display

incorporates the features of the displays discussed earlier, particularly the

9 ; ; :
substation-4 display. The peak load generator is presently a dummy generator but
was included for future use. Pages 85 through 89 of the appendix contain the
. files for this display.
g
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Fig. 6.7. The Network System Display.
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Fig. 6.8. The Load Center Display.
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Fig. 6.9. Graphics Controlled Station 11.

Fig. 6.10. Manual and Controlled Station 1. Intensity up.
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Station | and Generator | Displays

These two displays (Figs. 6.11, and 6.12) contain large scale depictions
of the generation control stations. The control switches in each case are
identical. The prime mover is the switch for the DC motor and is activated by a
hit on the word "ON'" or "OFF" , at which time the opposite position will be
displayed. The word displayed indicates its current condition. The excitation
switch operates the same. The arrows for voltage control raises or lowers the
excitation and the arrows for frequency varies the power input to the DC motor or
prime mover, simulating increasing the steam to a steam turbine. The generator-
1 depiction also includes all the data for the other suppliers making generator one
an ideal swing bus generator. The indications on the data presentations are all
identical because the A-D channels are all tied to a power supply until the
hardware to the simulator is finished. The appendix on pages 90 through 94 and
105 through 110 contains the files for this display. Fig. 6.14. shows a user

closing the circuit breaker to the Station Service load on the Station 1 display.

Synchronizing Display

This display (Fig 6.13) contains the controls for all the suppliers and a
route for synchronizing the generators at any of several points. Space has been
allowed below the word synchronizing for the inclusion of a remote controlled
synchronizing display. One method of accomplishing a syncroscope function would
be to use the three lights system and simulate the lights with small circles on the
screen. Another method would actually display the moving voltage vectors,
superimposed. Later a switch for automatic synchronizing could be added, too.

Files for this display are in the appendix, pages 95 through 101.
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Fig. 6.11.

Fig. 6.12.

Station 1 Display.

Generator | Display.
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Fig. 6.13.

Synchronizing Display.

Fig. 6.14.

Adding Load to Station 1. Display Control in Use.
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CHAPTER SEVEN

CONCLUSIONS

The collection of displays described in this thesis make possible a
powerful and unique research and educational facility.

The combination of the PDP11T34 and Power System Simulator into a
computer controlled power system provides a very unique research tool for
control of power systems. The possibilities and capabilities of the computer to
control a complete power system are just beginning to be explored. While an
actual power system does not allow experimental research because of cost and
possible service loss if failure occurs, the system developed here does.

The ability of the computer to completely control a power system has
yet to be completely explored. With this system it would be possible to write
software to start from zero power production, bring generators up, synchronize
them, add load, close breakers, provide the relaying and circuit breaking signals,
open lines, issue manual operation commands, and shut down the system. The
coordinated use of real time stability and load flow calculations, coupled with real
time, short-run load forecasts would enable the computer to supply the
operational necessities of a system automatically. Of course, the computer has to
be programmed by very knowledgeable engineers so that the decisions made by the
computer are sound ones. The computer really only provides the capability of not
forgetting past mistakes and storing all of present knowledge if properly

programmed. The ability to provide an operator with that capability should not be
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overiooked.

Thus, the foundation for further research has been laid in the form of a
computer controlled simulator. Its ultimate worth belongs to the future and the
foresight of those who use it.

The educational value of the computer controlled simulator is
unquestionable. It is state of the art or better for many power coinpanys. The
system provides the power systems engineer with a current system with which to
learn the operation of the power system. The student will be "at home' with any
company after completion of his education.

The opportunities for the digital or circuit design engineering student to
apply his knowledge to the hardware interface has been great and will continue as
more and more research is advanced. While the power systems student learns with
"hands on" the equipment, all students learn about digital control systems.

After some consideration of the capabilities of the graphics terminal
and the computer, it has come to mind that on even more powerful too! may exist
here than this paper describes. By using the computer or groups of micro-
compters to run real time simulations of a real power system and combining the
outputs of these simulations to the graphics terminal, a real power system could
be simulated and controlled from the graphics terminal. This would void the need
of the power system simulator itself and the resulting interface. It would allow
the student to control a simulated, real power system.

It could be used effectively for research on new software to perform
the control functions for the power system. Additionally the system planning
divisions at power utilities level would be able to study contingencies presently
impossible to preview. The human element could be included since the operator

would be ultimately controlling during contingencies, especially if the system was
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not fully automated. The contribution to controller training would be invaluable.
- : !
The recent advances in computers and computer graphics would enable

the design of such a system to become a reality. The possibilities for such a

_ system simulator would be great. Hopefully, the start as outlined in this thesis

will not be the finish.
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APPENDIX

The appendix is the users manual for the software comprising the digital
control system. The complete users manual exists as files on magnetic disk and
thus should be updated as progress and improvements are made. The
documentation is contained in TXT files, source in FTN files, and task builder
commands in CMD files.

Each program, eleven graphics display and one control, has a text file
(e.g., HVTRNS.TXT) where information necessary to use that program is
contained. These files preceed each applicable program section in this manual.
Two additional text files document common subpicture numbers (SUBNUM.TXT)
and list A-D channel assignments (ADCHNL.TXT) and are listed at the end.

Following each text file are the Fortran source file(s) (e.g.,
HVTRNS.FTN) necessary for that program. The file containing the subroutines for
the display sources, DSPSUB.FTN, is listed after the last dispay source program.
Likewise, the subroutine file, CNTLSB.FTN, for the control program follows the
control source listing. The command files are listed in each program section, too.

A list of the existing file directories immediately follows this
introduction. Note objective (.OBJ) and task (.TSK) files have been deleted where
no longer needed. The minimal number of disk blocks needed is #00. More will be
needed when the tasks are built. An explanation of the file name prefix
accompanies each section. The order of sections in the list is the same as the

order of the listings in the remainder of the appendix.
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The High Voltage Transmission Files.

FIFHUTRNG X5 X HUREST ki k/L 1

NIRFCTORY DK1:C200,2001
22-NOV-77 15140

HUTRNG » TSK 35 1 80.
HUTRNS JTIFY 3 14 S
HUTRENS . TXT37 S.
HUTRNS.FTN3? 4 14.
HUTRNS . CHMIG 2 i.
HUTRNS IIFY3 13 3.
HVREST FTN? 2 8.

TOTAL. OF 118. RLOCKS IN 7.

The Substation-4 Files.

FIF>SURSTA. X3 x/L1

ODIRECTORY DOK1:C200,2001]
22-NOV~-77 15136

SURSTA.CMI2 By
SURSTA.TXT#3 4.
SURSTA.FTN# 1 11,
SURSTA.DFYi11 3.

TOTAL OF 19. BLOCKS

The Substation-6 Files.

FIF-SURST6 X Xx/LT

DIRECTORY IIK1:M200,2001
22-NOV-77 15136

SURGTSH.CMDF 1 1.

SURSTSH.FTN# 1 13.
© BURSTS.TXTi 6 4.,

SURSTS.IIFY514 3.

TOTAL. OF 21. ELOCKS

The Load Center Files.

FIFALDCTR k3 Xx/LI

NIRECTORY DK1:C20092001]
22-NOV-77 15337

LICTR.FTNi1 11.
LIOCTRTXT3S 4,
LINCTR.OFY?11 3.
ILCTR.CMD3 2 1.

TOTAL OF 19. BLOCKS
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IN

IN

IN

10-0CT=77 16109
19-0CT~77 21:09
22-NOV-77 13:13
19-0CT-77 212821
22-NOU-77 10:41
T0-AlLIG-77 09:44
19-0CT-77 21321

FILES

22-NOV-77 10:49
22-NOV-77 12:09
30-ALG-77 09:44
30-AUG~=77 09150

40

FILES

22-NOV-77 10:50
23-AUG-77 00:40
22-NOV-77 12:40
23-AUG-77 16104

40

FILES

25-AUG-77 12127
22-NOV-77 12141

[ -
2=

AUG-77 12134

22-NOV-77 10152

4,

FILES

L



The Network System Files.
FIFANETSYS i Xx/LI

DIRECTORY DIK1:0200,2001

' 22-NOV-77 15837
NETSYS . DIFY3$S s 25-AUG-77 13:11
NETSYS, CMDG 1 T 22-NOU-77 10:53
NETSYS.FTNs 1 12. 25-AlUG~77 13:02
NETSYS.TXT3S 4, 22-N0OV~=77 1242
TOTAL OF 20, RLOCKS IN 4. FILES
The Industrial Load Files.
PIF-INDLD.Xs%X/LI
DIRECTORY DOK1:[200,2001
22-NOVU-77 15:37
INDLID'.CHMDs 1 i. 22-N0OV~-77 10:56
INDLDWFTNs 1 11. 25-AUG-77 16:16
INDLDL.DFYS$12 3 29-AUG-77 1622
INDLDN.TXTSS 4, 22-NOV-77 12:42
TOTAL OF 19. RLOCKE IN 4. FILES
The Station 11 Files.
FIF=STAT11.%Xs%x/LI
DIRECTORY DOK1:C200,2001
22-NOV-77 15:38
STAT11,.TXT34 4, 22-NOV-77 12:37
STATI1.0FY$10 4, 25-AUG-77 13:39
STATI11.,CMING 1 (i 22-NOV~-77 10:58
STAT11.FTN#1 12. 25~-AUG-77 16:22
TOTAL OF 21. RLOCKS IN 4. FILES
The Generator 1 Files.
s
FIP>GENL.Xs%/L1
NIRECTORY DK1:C200,2001
22-N0OV-77 15:38
GEN1.TXT+#+3 4., 22=-N0OV=77 12346
GEN1.IIFYs 11 4, 25-AUG-77 14:20
A GEN1.FTN#1 10. 25-AUG~77 1412
il GEN1.CMIIs 1 1. 22-N0OV=77 11:03
1 TOTAL OF 19. ELOCKS IN 4. FILES
]
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The Synchronizing Files.

FIF:=SYNCRN. X3 Xy SYREST k3 %/LI

DIRECTORY DINL1:L200,2001
22-NOV-77 15839

SYNCRN.CMD 1 L 22-NOV-77 11304
SYNCRN.IIFY 33 9. 25-AUG-77 15206
SYNCRN.FTN3#1 10, 22-AUG-77 20:07
SYNCRN.TXT33 b 22-NOU=77 12149
SYREST.FTN# 1 . 25-AlUG-77 14:59

TOTAL OF 28. BLOCKS IN S. FILES

The Introduction Files.
FIF>INTRO.X$X/L1

DIRECTORY DNIK1:L200,2001]
22-NOV=-77 15140

INTROL.CMDG 1 1. 22-NOV-77 11:08
INTRO.FTN7#1 S 22-AUG-77 08:25
INTRO.DFY 3 6 3. 22-AUG~77 20:35
INTRO.TXT33 3. 22=NOVY=27 12353

TOTAL OF 12, BLOCKS IN 4. FILES

The Station | Files.
FIF-STAT1.%X3XesSTIFINX3X/LI

NTRECTORY TK1:C£2005,2001
22-NOV-77 15241

22=NON=775 L2146
22-NOV~-77 11300
e 25-AL16G-77 16333
29-AlIG=-77 14342
2a-AUG-77 13155

STATL.TXT34
STATL.CMIs 1
STATL.FTN31
STATL.OFYS 11
STIFINJFTNs 1

Wd~=r=0
¥ Ky =

TOTAL OF 25. BLOCKS IN 5. FTLES
The Display Subroutine Files.

FIF:=NSFSUR.Xix/LT

NIRECTORY DK1:0200,2001
22-NOV~-77 15141

DSFSURLGFTNG 1 12, 06-AUG-77 19147
DSFSURLZORJS 1 31, 10-0CT~77 15:58

TOTAL OF 43, EKL.OCKS IN 2. FILES
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The Control Program Files.

FIF:CONTROL X3 X»CNTLSE. X5 X/LI

DNIRECTORY IIK13

[200,2001

22-NOV-77 15243

CONTROL.+FTN3# 1
CONTROL . TSK# 1
CONTROL . CMI3 1
CONTROL . TXT32
CONTROL «FTN3 4
CNTLSR.FTN32

CNTLSE.ORJ# 1

TOTAL

i1.
660
1.
30
110
50
80

10-0CT-77 15t41
Y 9-DCET=77 21329
Y2-NOV-77 11311
22-NQY-77 11233
22-NOV~-77 15218
22-NOV-77 13104
10-0CT-77 15150

0OF 105. RLOCKS IN 7. FILES

The text files for A-D channels and Subpicture Numbers.

FIF=ATICHNL « TXT 5 %y SURNUM. TXT 3 /LT

NIRECTORY TK1 020052001
22-NOV-77 15144

ANICHNL . TXT3 3
SUENUM.TXT 32

50
b

TOTAL OF 11. ELOCKS
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UTILITY,.

{ THEN
THEN
b
THEN
THEN

CREATED

SOURCE F
CONTATNED IN A FILE, *DSFSUB.FTN®*, EDIT THE FILES USING THE EDIT

"HUTRNSG.

THE *HUTRNS.FTN® AND "HUREST.FTN® FILES CONTAIN THE FORTRAN
OR THE HVU TRANSMISSION DRISFLAY. THEY USE SURROUTINES
TO COMFILE WITHOUT A SOURCE LISTINGy TYFE?
*FOR HUTRNS=HUTRNS
*FOR HUKREST=HUREST
*FOR DSFSUR=ISFSUR
TO COMFILE WITH A NUMBEREDl SOURCE LISTINGy TYFE?
*FOR HUTRNS=HUTRNS/ILLT¢1
“FOR HUREST=HUREST/L.I$1
*FOR DSFSUR=DSFSUR/LIL
TO TASK RUILD USING THE INDIRECT COMMAND FILE, TYFE?R
»TKE @HVUTRNS

THIS CAUSES FILESy "HVUTRNS.ORJ"y "HUREST.ORJ®, AND *DSFSURLOBJ®»

TO RE CREATEDN RY THE *FOR" COMMAND ANDIN A FILEy "HUTRNS.TSK®*, TO RE

BY THE *TKE®* COMMANID. THE *@* SYMROL TINDICATES THE USE OF

AN INDTRECT COMMAND FILE. THIS IS FILEs» "HVUTRNS.CHI®s ANI CONTAINS
THE TASK RUILDER COMMANDS NECESSARY TO RUTLD THIS TASK.

TUKN ON THE UT-11 AND EUILD THE DISFLAY TO KE SAVED RY TYPING!
“RUN HUTRNS

IF THE AROVE SEFQUENCE TS FOLLOWEDy A NEW FILE I8 CREATED' CALLED
OFY® THAT CONTAINS THE SAVED LISFLAY.

THE FOLLOWING T8 A LIST OF THE SURBFICTURE NUMRERS FOR THE

HVU TRANSMISSTON DISFLAY. THE FIRST SET CONTAINS THE SUBFICTURE NUMEERS
THAT WIL
aF THE €
THE REMAINDER ARE NOT SENSITIVE AND ARE FOR COFYING FURFOSES ONLY.

L BE LIGHT FEN SENSITIVE. THE ORDER DETERMINES THE ORIER
OMFUTED GO TO STATEMENT ‘S ARGUMENTS IN THE MAIN FROGRAM.

SUEFTCTURE NUMBER IESCRIFTION
201 GEN 1 TEXT FOR SW
202 STAT 1 TEXT FOR SW
203 MENU TEXT FOR SW
204 SUE ST 4 TEXT FOR SW
205 SUE ST é TEXT FOR SW
206 ST 11 TEXT FOR SW
. .
’ 239 TIME
240 TIME
250 GEN 1 CIRCLE
251 40 UNTT BUS @ GEN 1
252 GEN 2 CIRCLE
253 RING EUS 180 LONG
1 254 GEN 3 CIRCLE
255 VERTICAL RUS FOR RING RUS
g 256 SUE ST 4 EOX
2 257 SUR ST 6 BOX
] 261
THRU
i 270 RING BUS SEGMENTS
271 ST 11 RUS
276 “GEN* 1 TEXT
277 *GEN® 2 TEXT
278 "GEN®' 3 TEXT
52
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FROGRAM TO DRAW THE HIGH VOLTAGE

COMMON/DFILE/IRUF(1100)
DIMENSTION TIM(4)

CALL

CALL

START SUBFICTURE OF THE GENERATORS.

CALL
DRAW
CALL
cAatL
CALL
CaAlLL

IRAW

ONE. BREAKER IS OFEN ANDI' ONE CLOSED.

CALL
CALL
CALL
CALL
cat.L
CALL
CALL
CALL

DRAW

CAlLL
CALL
CALL
CALL
cALL
CALL
CALL

IRAW

CALL
CALL
CALL
CAlL
CalL
CAlLL
CAl L
CcaLL
CALL
CALL
cALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

INIT(1100)

ROOTCO+»S5049~-1y-1)

SUERF (250)

'SURF ¢

A CIRCLE OF RADIUS 20 FOR GENERATOR ONE.

CIRCLE(20.y=1y45-1)

RIOT(20.920.9054)
VECT(0+9130.)
ESUE

! 20,70

TRANSMISSTON LINE FICTURE.

GEN » TRANS

1 20,200

I END

0OF GEN SURF

THE TWO CIRCUIT RREAKERS FOR GENERATOR ONE.

RIOT (=104 50.707-4)
SUBF (6)

CECLIN(A)

ESUE

SURF (106)

CEOFN(4)

ESUR

AFNT (20,5220, 9-1,-4)

TRANSMISSTON LINE C1-3 AND

VECT(O.+»79:)
ROOT(-20.51499-4)
SURF(251)
HEUS(40,55)

ESUR
ROOT(~2049149=19y-4)
VECT(0.5418.)

RING RBUS WITH CE’S STARTING

RIOT(~1.90.9r-15-4)
SUBF(255)
VERUS(164.+5)

ESUR
RIOTC(1sry=14rv=-4)
SURF(261,251)
RIOTCO«»=10499=4)
SUBF(156)
SUBF(101,106)
AFNT(80.sB88049~1y~-4)
SURF(262,251)
SURF(2639251)
RIOTC(Os»=~10e9p9v-4)
SUBF(2y1)
SURF(102,101)
AFNT(180,+9880,9v~19-4)
SUBF(2645251)
SURF(265+251)

53

5 FOR

! FR FOR CR
'SURFICL CR GEN 1

( SUEF$

OF CR GEN 1

GENERATOR 1.

1 20,299

I SURF $

EUS FOR GEN 1

1 20,301
1 20,719

AT THE LOWER

RTGHT CORNER.

ISURF: VRUS MASTER
! 19,882
ISURF: UF LFT RNG ERUS
t 60,870
ISURF L CLST CR RNG RUS 1
ISURFY OFEN CR RNG RUS 1
ISURF: UF MID RNG RUS
'SUBFS UF MID RNG RUS
I 160,870
'SURFY CLSD CR RNG RUS 2
'SURF! DFEN CF RNG RUS 2
ISURF'? RNG RUS
ISURF: RNG BUS

T ————— S
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IIRAW

CALL
CALL
CALL
CALL
CALL

DRAW
STAT

CALL
CALL
CALL
CALL

NRAW

CALLL
CAlLL
CALL
CALL
CALL
CALL
CALL

CONT

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL

IIRAW
THE

CALL
CaAlLL
cAaLL

IRAW

CALL
CALL
CALL
caLL
CALL

ESUE

LINE A1-3 WITH CR’S.

. AFNT(160.9340.9-19-4)
- SURF(991)

SURF(109,101)

. APNT(170 . %360 1~1r=4)

VECT(0.9360.)
LINE R1-3 WITH CR’S.

RINODT(140.9~380.7»-1y-4)
SUERF(10,1)
SUERF(110,101)
AFNT(320.9360.9-15-4)
VECT(0.»359.)

LINES F3-4 AND Fé-11 WITH SWITCHES
ION 10.

ROOT(-200.5160.7-19-4)
VECT(0.»118.)
VECT(690.50.)
VECT(Q.+»-100.)

THE OFEN AND CLSD SWITCHES AT STAT

SUEF (160)
SWOFV(4)
ESUR

OFF(160)
SUEF (60)
SWCLV(4)
ESUR

ISURFS CLSD CRy A1-3
1SURFS OFEN CRy A1-3

1 170,720

I 310,340
ISURF: CLSD CRy B1-3
ISURFS OFEN CRy R1-3

I 320,720

AT SECTIONALIZING

1 120,1000
1 81051000
1 810,900
10.

ISURFS OFEN SW F6-10

ISURF: CLSIN SW F6-10

INUE WITH LINE AT SECTIONALIZING STATION 10.

AFNT(810.9880.9-1y-4)
VECT(O‘7—400)

SUEF (1619 160)
OFF(161)

SURF(61+60)
AFNT(810,9820.9-1,~-4)
VECT(Q+y—300,)
RIODT(-10,9y-20499-4)
SUBF(16:1)
SUBRF(114+101)
AFNT(810.9500.9~-1y-4)
VECT(O0.+»=98.)

THE RUS AT STATION 11.
SECONIN BUS AND DETAIL IS ON STATION

RIOT(=120,9=24s9-19-4)
SURF(271+253)
VECT(0.9»~1204)

I 810,840
ISUBFIOFEN SW LR

ISURF: CLSDN SW LR
! FR FOR LINE F10-11
! 810,520

ISURF! CLSD CR LN F10-11
ISURFS OFEN CR LN F10-11

' FR FOR LINE TO RUS

I 810,402

11 FICTURE.

! 690,400
ISURF: BUS @ ST 11

LINE E10-11 AND SWITCHES AT STATION 10.

AFNT(220.+,8814.9-19-4)
VECT(0.s8%94)
VECT(360,904)
RIOT(O+s»=10,99-4)
SUERF(18s1)
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' FR FOR LN E3-4
I 220,970
I 580,920

ISURF: CR CL LN EA4-6




C

C

aoon

0o0oa

cALL
CALL
caLl
CALL
cALL
CALL
CALL

CALL
CALL
CALL
caLL
cALL
CALL
CALL
CALL
cALL
CALL

CALL
CALL
caLL
CALL

COFY

RIDT(O.»-1042r-4)
SURF(3,1)
SURF(103,101)
AFNT(280.+880,9~1y-4)
SURF(2669251)
RIOT(=3004+9y-160.yy-4)
SURF (2689251)

RIOOT(O sy -=104vr—4)
SUEF(4,1)
SULRF(104,101)
AFNT(B0.972049-19-4)
SUERF(253)
HEUS(180.95)

ESUE
RIOOT(Os9y—=10499-4)
SUBF(S5y1)
SUERF(105,101)
AFNT(280,9720.9~1y-4)
SURF(270,251)

F\'[‘OT(io 7"201 l““‘)

SURF (267y255)

GENERATOR SUERFICTURE AT THE DESIRED

GENERATOR 2.

CALL
CALL
CALL
CALL
CALL
cALL
CALL

ORAW

CAlLL
CALL
CALL
CALL
CALL
CalLL
CALL
CALL
CALL

AFNT (1504950.9~1y-4)
SUBF (252,250)
RIOT(=104+90.90y~-4)
SUBF(7y1)
SURF(107,101)

AFNT (1704922049 -19-4)

EUS AT STATION 1.

ROOT(O.9=4049~1:~4)
HEUS (150.55)
RIOT(=204»-250.9y~1,-4)
SUEF (254, 250)
RIOT(-10490499-4)
SURF(8y1)

SUEBF (108,101)

AFNT (3204522049 -1y-4)
VECT(0+91204)

WRITE THE TEXT ON THE GENERATORS.

CALL
CALL
CALL
CALL
CALL

CALL
CALL
CALL
CALL
CALL
CalL
caLL
CALL
CaLL
CALL
CALL
CalLtL
CaLL
caLL

ROOT(=32049~330.99-5)
SURF(276)
TEXTC(’GEN")
ESUR
AFNT(15.938,915-5)
SUEF(201)
TEXT(717)
ESUR
AFNT (150491049 -19-5)
SUBF(277+276)
AFNT (165,93B4,505-5)
TEXT(2)
AFNT (300,910,909 =5)
SURF(2782276)
AFNT(315.938490y-5)
TEXT(’3")
AFNT(220492704919-4)
SURF(202)
TEXT(’ST~1")
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I 260,870

'SURFS OFEN CR RNG RUS 3
'SUKF: OFEN CR RNG RUS 3
ISURF?! UF RT RNG RUS

b 20,720

ISUEF?! LW LFT RNG RUS

ISURF: CLSII CR RNG RUS 4
ISURF: OFEN CR RNG BUS 4

TSURFS LW MID RNG RUS

! 160,710

'SURFS CLLSDT CEB RNG ERUS S
ISUBF: OFEN CR RNG RUS S
' FE FOR EUS

ISUBF?: LW RT RNG RUS
ISUEF: RT RNG RUS

FOSITION FOR

ISURF: GEN 2 TO CR
I 140,200 FR FOR CR
'SURFS CILLST! CR FOR GEN 7
ISURFS OFEN CE FOR GEN 7

ICONNECTIGN TQ CR A1-3

! FR FOR RUS

I 300,50

'SURF: GEN 3 TO CR

I 340,200

ISURF?: CLSD CR @ 8

ISUEBF: OFEN CB AT 8

ICONNECTION TO CR R1-3

ISURFY GEN 1 TEXT
ISUKEF?: SW FOR GEN 1
ISURF! GEN 2 TEXT
'SUBF! GEN 3 TEXT

ISURF? SW FOR ST 1

(At aeton s




CALL SUERF(118,101) ISURFS CR OF ILN F4-6
CALL AFNT(A00.9970.9-19-4)
CALL VECT(1%0.50,) I 750,970
CALL VECT(O.r=704) 17509900
CALL SUEF(1625160) ISURES S OF ST-10 W
caLlL DFF(162)
CALL SURF(62560) ISURFS SW Cl. ST-10 UL
CALL AFNT(750.,880.r-1s-4)
CALL VECT(0.»=40.) I 750,840
CALL SUEF(1635160) ISURF: SW OF ST-10 LL
CALL OFF(163)
CALL SUEF(63560) ISURFS SW CL ST-10 LL
c
€ NRAW CENTER SFCTIONALIZING SWITCH FOR ST 10.
C -
CALL AFNT(750.1860.ry-19-4)
CALL VECT(20.70.) I 770,840
CALL SUEF(164) ISURF: SW CLL MID ST 10
CALL SWCLH(4)
CALL FESUE
CALL OFF(164)
CALL SUEF(64) ISURFS SW OF MIN ST 10
CALL SWOFH(4)
CALL ESUR
CALL APNT(790.5860.9-1y-4)
CALL VECT(20.+0.) 1 810,860
CALL ROOT(=60.5=40.5-15-4) I 750,820
CALL VECT(0.»~300.) 1 7505520
CALL RIOOT(=10.5-2045-1y-4) , :
CALL SURF(1751) ISURFS CL CR F10-11
CALL SURF(1175101) ISURFS OF CF E10-11
CALL AFNT(750.»500.s-1r~4)
CALL VECT(0.r~994) 17505401
C
c WRITE THE TITLE OF THE FICTURE IN ITALICS.
C
CALL STAT(-1)
CALL APNT(400,5500.5-19~5)
CALL TEXT(’HV TRANSMISSION’)
c
c CALL SUEBROUTINE TO COMFLETE FICTURE .
c
i CALL THERST
STOF
END
i
i
b
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A SURROUTINE
FICTURE .

SURROUTINE
DIMENSION TIM(4)

URAW

CALL
CALL
CALL
CALL
CALL
CALL
CAlLl

LDRAW

CALL
CALL
CALL
Cal L
CALL
CALL
ChALL
CALL
CALL
CAlLL
CALL
CAlLL
CAt L
CAl.L
CAlLL

IRAW

CAlLL
CAL.L
CALL
CAILL
CAL.L
CALL
CAlLL
CALL
CALL
CALL
CALL
CAlLL
CAI L
CALL
CALL
CAlLL
CALL
CALL

ORAW

CALL
CALL

THE INTERCONNECTION REFRESENTATION.

AFNT (633, 555049 ~19-5)
TEXT( INT CON’)

STAT(1)

AFNT (680.550045~19-4)

SUEBF(1351)

SUEF(113,101)
AFNT (620, 95004 9~19-4)
LINE C1-11 WITH CIRCUIT EREAKERS.

VECT(0,»-220.)
RIOT(~10.9-2049~19-4)

SUEF(14,1)

SUBF(114,101)
AFNT (690.9260.9~19-4)
VECT(0.9-40,)
VECT(-290.,50.)
VECT(0.»180.)
VECT(-180.+0.)
VECT(O+ry-40.)
ROOT(=10.9y-2049~1y-4)

SUEF(11+1)

SUERF(111,101)
AFNT (220, 5340.9~19-4)
VECT(0.»~39.)

LLINE D1-11 WITH CIRCUIT EREAKERS.
RIOOT(S50+90e9-19-4)

VECT(0.93%9.)
ROOT(=10.90499-4)

SUEF(12y,1)

SUERF(112,101)

AFNT (270, 9360.9-15-4)
VECT(0.»20.)
VECT(110.50,)
VECT(0.y~180.)
VECT(490,90,)
VECT(O.»60.)
RIODT(=10.90499-4)

SUBF(1591)

SURF(115,101)
AFNT(750493704919-5)

SUEBF(206)

TEXTC'ST-11")

ESUE

THE SURKROUTINE
COMFILER NOT EBEING
FROGRAM AT ONCE IN MEMORY.

THERST

O HANDLE

THE

TO FINISH THE HUVU TRANSMISSION | INE
IS NFCESSTTATED

RY THE FORTRAN

ISURES CL
'SURF?: OF

I 690,280

ISURFS CR
USURF?! CR

I 690,220
I 400,220
! 400,400
1 220,400
I 220,360

ISURFS CR
'SUBF: CR

1 220,301

12705301
f 2709340

'SURFS CR
ISURF: CR

I 270,380
! 380s380
1 280,200
1 870,200
1 870,260

'SURFY CR

THE CONNECTIONS TO SURSTATION 4 WITH CIRCUIT

AFNT(425.997049-19~4)
VECT(O. ,-300)

.

NECESSARY

CR INT CON
CE INT CON

CL L
(11} il I8

CL LN C1-1
6P LN C1-1

ST 1 RUS

FE FOR Di1-11

Gl EN Jtl=i1
OF LN D1-11

Gl LN Ri=11

ISUBF: CE OF LN I1-11
ISURF: SW FOR ST-11
RREAKERS 3
4
| 410,940 2
"
-~
-
*
»
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CALL RIOT(=10,y-20.:+-4)
CALL SUERF(19y1)

CaLL SURF(119,101)

CALL AFNT(425,9920.9-19-4)

I SURF
I SURF

CkR CL ST 4 LF
CR OF ST 4 LF

.o ve

c
Cc DRAW A SUEFICTURE OF THE SURSTATION ROX.
c
CALL SUEF(256) ISURF?! SUR ST ROX
CALLL VECT(0+s-60.) I 425,860
CALL RDOT(-30.50.99-4) I 395,860
CALL HEUS(120.54) ' 515,860
CALL RIDOT(30:»20499-4y54) I 54%5,880
CALL VECT(0.»-100,) I 545,780
CALL VECT(-180.,20.) I 395,780
CALL VECT(0.+100.) I 395,880
CALL VECT(180.»0.) I 545,880
CALL RIODOT(-6049y=20e99-4y,1) I 485,840
CALL VECT(0.960.) 1 485,920
CALLLL. ESUER
CALL RIOT(-10.90.92»—4)
CALL SURF(20y1) ISURF?! Cl. CR SUR ST-4
CALL SUEF(120,101) ISURF: OF CR SUR ST~4
CALL AFNT(485,9y940.9-1y-4)
CALLL. VECT(0.960.) 148%5,1000
CALL RIOOT(-85.9-190.91y-5)
CALL SUBF(204) ISURF: SW FOR SUR ST-4
CALL TEXT(’'SUR ST-4')
CALL ESUR
(»
C IRAW THE REFRESENTATION OF SUERSTATION &6 WITH EUS.
C
CALL APNT(560.9970.y~19y=49591)
CALL VECT(O.»~=180.) I 5404790
CALL SURF(2%579256) TSUBFS ROX FOR SUR ST-64
CALL VECT(O.9180,) I 620,970
CALL RIOT(-85,9y=290.919-5) 1 535,680
CALL SUBF(203) 'SURF:! SW FOR SUR ST-6
CALL TEXT(’SUER ST-6’)
CALL ESUE
Cc
C FLLACE THE NUMEER FOR THE TIME.
Cc
CALL AFNT(885,9850.9~-19-5)
CALL NMEBR(239,TIM(1)y4y’'(A4)")
CALL NMER(240,TIM(2)94,’(A4) ")
c 2
C AL *MENU® AS THF SWITCH TO RFGAIN THE INTROTUICTION MENU.
C
CAlLL APNT(930.+500.915-5)
CALLL. SURF(203)
CALL TEXT(’MENU’)
CALL ESUER
C
C WRITE THE TEXT FOR THE ®ARE YQU SURE® DOUEBRLE CHECK
C FOR LTIGHT FEN HITS DURING THE FROGRAM RUN.
CALL SURF(90) ISURF: R U SURE
CALL AFNT(870.9750.9~19y=591)
CALL TEXT(’YOU SURE?’)
c
C IIRAW THE °*YES®* SURFICTURE. ;-
c 4
CALL SURF(91) ISURFS: CK IF YES K
CALL AFNT(880.,9700.,919=5y-1) $
CALL TEXT(’YES’) i
CALL ESUE e
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DRAW THE *NO* SUEBFICTURE.

CALL SUERF(92)

CALL AFNT(950.5700.915-5,-1)

CALL TEXTC’NO’)

CALL ESUR

CALL ESUR

CAllL. OFF(?0)

SAVE THE FICTURE IN A FILE CALLED *HUTRNS.TIFY*®,
CALL SAVE('HVUTRNS.IIFY )

RETURN
END

THE FOLLOWING IS HUTRNS.CMD?

HUTRENS/~CFyT13/SH=HUTRNS y ISFSURyHVRESTyGLIEB/LE
/

ASG=GRO! 1

£/
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THE "SURSTA.FTN® FILE CONTAINS THE FORTRAN SOURCE FOR THE
SURSTATION 4 DISFLAY. IT USES SUBROUTINES CONTAINED IN A FILE
CALLED °*DSFSURGFTN®.  EDIT THE FILES USING THE EDIT UTTILITY,.

TO COMFILE WITHOUT A SOURCE LISTINGy TYFE:

“FOk SURST4=5URST4
THEN *FOR DSFSUR=DSFSUR

TO COMFILE WITH A NUMEBERED SOURCE LISTINGy TYFES

*FOR SURSTA=GURST4/LT 1
THEN *FOR DSFSUR=NSFSUR/LT

TO TASK RUILD USING THE INDIRECT COMMAND FILE, TYFE?
*TRE @SURSTA4

THIS CAUSES FILES, "SURST4.0RJ® AND "DSFSUR.ORJYs TO RE CREATED
RY THE *FOR® COMMAND ANDI' A FILE, *SUBST4.TSK*, T0O BE CREATED RY
THE *TKE" COMMANI.
THE "@" SYMROL INDICATES THE USE OF AN INDIRECT COMMAND FILE. THIS
IS FILEs "SUESTA4.CMIO®y AND CONTAINS THE TASK RUTLIOFR COMMANDS NECESSARY
TO RUILDT THIS TASK.

TURN ON THE VT-11, THEN RUILD THE DISFLAY T0 RE SAVED RY TYFING?

*RUN SURST4

IF THE AROVE SEQUENCE I8 FOLLOWED A NEW FILE 1S CREATED CALLED
"SURSTA.IFY*" THAT CONTAINS THE SAVED NISFLAY.

THE FOLLOWING IS A LIST OF THE SURFICTURE NUMRERS FOR THE
SUESTATION 4 DISFLAY. THE FIRST SET CONTATNS THE SURFTICTURE NUMRERS
THAT WILL RE LIGHT FEN SENSITIVE. THE ORIER DETERMINES THE ORDER
OF THE COMFUTEI" GO TO STATEMENT S ARGUMENTS IN THE malN FROGRAM.

THE REMAINIER ARE NOT SENSITIVE AND ARE FOR COFYING FURFOSES ONLY.
SUBFICTURE NUMERERS IESCRIFTION
301 HU TRANSMISSTON TEXT FOR SW
302 NETWORK SYSTEM TEXT FOR SW
303 INDUST LOAL TEXT FOR SW
304 MENU TEXT FOR SW
340 TRANGFORMFR UFFER LEFT
341 TRANSFORMER UFFER RIGHT
342 LEFT EUS
343 RIGHT EUS
344 RESTOENTIAL SFCONDARY TRANSF
345 RESIDENTIAL LI &
346 RESTHENTIAL LIV 5
347 RESTNENTIAL LI 4
348 RESTIENTIAL LD 3
349 RESIDENTIAL LD 2
350 RESTNENTIAL LD 1
351 RESINENTATL ST LTG
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A FROGRAM TO DORAW THE FICTURE FOR SURSTATION 4.

COMMON/DFTLE/TRUF (1050)

CALL

IRAW

WHERE

INIT(1050)

SUEFICTURE OF TRANSFORMER AT HY ENI
THE FICTURE FICKS UF FROM FORMER

REMAINDER OF THE FICTURE IS.

CALL
CALL
CALL
CALL
cALL
CALL
CALL
CALL
CALL
CALL
CALL
caLL
CAalL
cAaLL
CALL
CALL

IRAW

CAalLL
CALL
CALL
CALL
CALL
CALL
CcALL

IRAW

CALL
CALL
CALL
CALL
CalL
CaALL
CALL
CalLL
AL
CALL
CALL
CALL
CaLL
CALL
CALL
CALL
CALL
CALL
CcaLL
CALL
CALL
CALL

s

AFNT(100.9920.9~15~4)
VECTC7004904y~1rr-1v4)
AFNT(115,9880.r-15~52-1,1)
STAT(-1)

TEXT(’E4-67)

AFNT (350, 992704919 -5)
STAT(1)

SURF(301)

TEXT(C'HV TRANSMISSION’)
FSUR

AFNT (715, 988049 ~19~5)
STAT(-1)

TEXT('F4-6)

AFNT (365970049 -19-5)
TEXT(’SUBSTATION=-47)
STAT(1)

A SURFICTURE OF THE TRANSFORMERS.

AFNT(150.9720.9~-1v-4)
SUEF (340)
VECT(O0,940.9-1v4)
TRANGF

VECT(0.»50.)

ESUR

ARROWII(~1y49-1)

IASHET LLTNES SHOW
FTCTURE OR WHERE THE

! 800,920

TGURE'Y TOF TRANS S

THE TOF CIRCUTT EBREAKER ON THE LEFT,

AFNT(140,9700.9~1y-4)
SURF(21)

CRCLINCA4)

ESUR

SUEBF(121)

CROFNC4)

ESUE

AFNT (150,700, 9y~19-4)
VECT(O.9y=200.)
AFNT(140,5480.y~1v~-4)
SUBF(22y21)
SUBF(122,121)

AFNT (150, 948049~19-4)
VECT(0.9y-180.)
VECT(600.90,)
VECT(0.»180,)
AFNT(740,9480,9~19~-4)
SUBF(23y21)
SURF{(123,121)

AFNT (750, 9500,9~1v~4)
VECT(0+9200,)
AFNT(740,9700.9~1v-4)
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ISURE: TP LF CL CRB

USUREL: TP LF OF CR

TSURF? LWR LF CL. CR
(SURFY LWR LLF OF CE

! 1505300
I 7%0»300
! 750,480

ISURF! LWR RT CL CR
ISUKFY LWR RT OF CR

! 750,700
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CALL
cAaLL
CAaLL
CALL
CAl.L

LRAW

DRAW

CAlL
callL
CalLl

CALL
CALIL
CALL
CALL
calLl

CALL
CALL
CAlLL
CALL

SURF(24,21)
SUEF(124,121)
AFNT(750.»720.9v-1y-4)
SURF(341,340)
ARROWD(-194y-1)

THE RUS WITH CIRCUIT RREAKER.

A SURF OF THE LEFT OF THE RUS,.

AFNT(150.96004sr»~19-4)
SURF (342)

HRUS (290,5,5)

ESUK

AFNT (440, 95920, 9y~19-4)
SURF(25,21)
SUEF(125,121)
AFNT(46C. 360049 -19-4)
SUBF (343, 342)

AFNT (600, 55994 9—=19-4)
VECT(O+9=994)
AFNT(590.9480.9y~-1y—-4)

tSUKF: PR RT CI. CR
'SURF: UFR RT OF CR

ISURF: UF TRANS RT

ISURFS LFT

ISURF: MID
ISUBRES MID

L SUBRPY RT

I 400,500

SINE RUS

EUS CI. CR
EUS OF CR

SIDE RUS

CALL SURF(26,21)

CALL SURF(126+121)

CALL AFNT( 400.7480.5-1y-4)
CALL VECT( 0.y~30.9) 1 6009550

ISURF?! LLWR RT MID Cl. CR
ISURF: LWR RT MID OF CR

IRAW THE NETWORK SYSTEM AS A EROX WITH A
DASHED LLINE ROUNIDARY .

CALL AFNT(650,9450.9~1y-4y-154)

CALL VECT(O.»—100.)

CALL VECT(-400.90.)

CALL VECT(0.»100.)

CALL VECT(400.50.)

CALL AFNT(300.594504y-1y-4y-151)

CALLL VECT(0.930.) I 300,480
CALL AFPNT(290.5480.,y-1y-4)
CALL SURF(27+21)

CALLL SURF(127,121)

CALL APNT(300.,+500.5y~1y-4)
CALL VECT(0.+»99.) 1 300,599

ISURF? LWR ILF MID CL CER
ISURFY LWR LF MID OF CR

WRITE THE TEXT FOR THE NETWORK SYSTEM.

CALL AFNT(350,5390.919=5)
CALL SUBF(302)

CALL TEXT(/'NETWORK SYSTEM’)
CALL FESUR

ISURF: SW FOR NETWORK

ORAW THE KREFRESENTATION OF THE TNDUSTRIAL LOAIl.

CALL AFNT(750.9400.5-1+-4)
CAlLLLL. VECT(30.90.)

CALL AFNT(780.,94504s9-19-4y-194)
CALL VECT(110.90.)

CALL VECT(0.9=100.)

CALL VECT(-110.,+0.)

CALL VECT(0.»100.)

CALL AFNT(795.94104919~-59-151)
CALL SUBF(303)

CALL TEXT(’INDUST’)

CALL ESUR

CALL AFPNT(810,937049-19-5)
CALL TEXT(’LOAD)

ISURF: SW FOR INDUS LD
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IRAW

CALL
caLL
Cal.l
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALI

CALL
CALI

CALL
CALL
CALL
CAl.L
CALL
CALL
CALL
CALL.
CALL

CALL
cal L
CAL.L
CALL
CALL
CAlLL
CAL.L
CALL
CALL
CALL

AL

CALL
CAlL
CALL
CALL

WRITE THE TEXT FOR THE
FOR LTIGHT FEN HITS DURING

CALL
CALL
caLL

IRAW

CALL
CAlLL
CALL
CALL

nRAW

caLL
CAlLL
CALL
CALL

THE RESTIENTIAL LOADNS WITH THE TRANSFORMER .

AFNT (450, 9150, »-15~4)
SUKF (344,340)

AFNT (150, 9150, 9-15~4)
VECT(600.90.)

SURF (345)

LOAD

ESUR

AFNT (650, 9150, 9-19-4)
SURF(3465345)

AFNT (550, 91504 9-19-4)
SURF (347 345)

AFNT (450, 9150, 9-15-4)
SURF (348, 345)
AFNT(350.9150.9=15~4)
SURF (3495 345)
AFNT(25049150.9~19-4)
SUEF (350, 345)
AFNT(150.9150,9~15~-4)
SURF (351 ,345)

AFNT (330,520 9—15-5)
STAT(-1)
TEXT('RESIDENTIAL I.OADS’)
STAT(1)

AFNT(200.962049-19-5)
NMER(317,V0LTSE»S5y " (F5.2)7)
STAT(-1)

TEXT(” VOLTS")

STAT(1)

AFNT (550496204 9-19-3)
NMER(318,V0LTS»S5s " (F3.2)7)
STAT(-1)

TEXT(’ VOLTS")

STAT(1)

THE MENU SWITCH.

AFNT (9230, 9500491»-3)
SUEF(304)

TEXT( MENU")

ESUR

SURF(90)
AFNT(870.975049-19-551)
TEXTC YOU SURE?’)

THE *YES* SURFICTURE.

SURF(91)
AFNT(8804,97004919-5y-1)
TEXTC('YES”)

ESUE

THE °*NO* SURFICTURE.
SUBF(92)
AFNT(9250,9700.519-59~1)

TEXTC’NO")
ESUE
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"ARE YOU SURE®
THE FROGRAM RUN.

I SURF ¢

'SURF

'SURF ¢

ISURF S

TSURF S

PSURF S

PSURFES

TSURF S

FSLIRF S

I SUIRF

RES SEC TRANS

1.0AN

LOAD

LLOAD

L 0OAD

|.OAD

LOAD

I.0AD

LNURLE CHECK

b

1

ST LLTNG

R U SURE

CK TF YES

ST TS R e

it




S

(o]

(9} aonon

CALL ESUR

CALL QFF(90)
SAVE THE FICTURE IN A FILE CALLED °*SUKST4.LFY*.

CALL SAVE(’SUEST4.DFY‘)

STOF
END

THE FOLLOWING IS CONTAINED IN FILE SUEST4.CMI:

SURSTA/-CF»TI$/SH=SUKST4yISFSUR»GLIE/LE

Vi
ASG=GRO:1
//
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THE *"SURST6.FTN® FILE CONTAINS THFE FORTRAN SQURCFE FOR THE
SURSTATION 6 DISFLAY. EDIT THE FILE USING THE EDTT UTILITY.

IT USES SUEROUTINES CONTATNED IN THE FILEy *USFGURLFTN®. TF THIS
FILE HAS NOT BEEN FREVIOUSLY COMFILFEIN IT MUST EF COMFILELD TOO.
TO COMFILE WITHOUT A SOURCE LTSTINGy TYFE!
*FOR SURSTO6=SUKSETSE
TO COMFILE WITH A NUMRERED SOURCE LISTING, TYPESR
*FOR SUBST6=SU§ST6/L121
TO TASK RUILD USING THE INDIRECT COMMAND FILE, TYPE?
>TKE @SUEST6
THIS CAUSES A FILE» "SURST6.0R.J*y TO KE CREATED RY THE *FOR®

COMMANIY ANI' A FILEy °*SURST&.TSK*"y TO RE CREATED RY THFE *TKR®* COMMAND.
THE *@* SYMROL INDNICATES THE USE OF AN INDIRECT COMMAND FILF. THIS

IS FILEs *SUEBRSTS6.CMI"s ANIN CONTAINS THE TASK RUTLIDER COMMANDS NECESSARY

TO RUILIN THIS TASK.

TURN ON THE VUT-11y THEN EBUILDIN THE DISFLAY TO RE SAVED RY TYFING:

=RUN SURSTé

IF THE AROVE SEQUENCE I8 FOLLOWED A NEW FTILE IS CREATED CALLED
"SURST6.OFY®" THAT CONTAINS THE SAVED DISFLAY.

THE FOLLOWING IS A L IST OF THE SURFTCTURF NUMRFRS FOR THE
SUBSTATION & UTSFLAY.  THE FIRST SET CONTATNS THF SURFTCTURF NUMRERS
THAT WILL BE LIGHT FEN SENSITIVE., THE ORDER NETERMINFS THE ORDER
OF THE COMFUTED GO TO STATEMENT’S ARGUMENTS IN THE MATN FROGRAM.

THE REMAINDER ARE NOT SENSITIVE ANID ARE FOR COFYING FURFOSES ONLY.

SURFICTURE NUMRERS NESCRIFTION
401 HVU TRANSMISSTON TEXT FOR SW
402 L.OATT CENTER TEXT FOR SW
403 NETWORK SYSTEM TEXT FOR SW
404 MENU TEXT FOR SW
420 . LEFT SINE TRANSFORMER
421 RIGHT SIDE TRANSF
422 RIGHT SIDE ROX
423 LEFT SIDE ROX

THE FOLLOWING IS THE CONTENTS OF SURST6&.CMI:

SUEST6/-CFPyTI/SH=5URST6 ISFSUEYGLIR/LE
/

ASG=GRO:1

/7
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CALL

LIRAW

o0on

CALL
CALL
CALL
CALL

| c DRAW
! caLL
caLL
! CALL
CALL

TEXT

oon

CALL
CALL

TEXT

oo

CalLL
CALL
CALL
CALL

| C DRAW
CALL
CALL
cal.L
CALL
CALL
CALL
CALL

IIRAW

conn

CALL
d CALL
CALL
CALL
CALL
CALL
CALL.

(7 85 By

! cALL
gl CALL
CALL
CALL

IRAW

aoaon

CALL

FROGRAM TO DRAW THE FICTURE FOR SURSTATION-6.

‘ COMMON/DFILE/IRUF (1000)

INIT(1000)
TRANSFORMER ANDN TEXT FOR INCOMING LINES.

AFNT (100, 9920.9-15-4)

VECT(700+9049~199—1y4) I 800,920
AFNT (17549892049 -19s-G9-1»1)

TEXT(’E4~-6")

THE SWITCH FOR HY TRANSMISSION FICTURE.

AFNT (350, 9940.91y-5)

SURF (401) 1SURFS HU-TRNS SW
TEXT(HVU TRANSMISSION‘)

ESUR

FOR OTHER INCOMING LINE.

AFNT(663.989049-19-59-151)
TEXT('E6-107)

FOR FICTURE LAREL "SUEBRSTATION-6".

AFNT(36549700,9-19-5)

STAT(-1) I'TURN ON ITALICS.
TEXT(’SURSTATION-6")

STAT(1)

A SUBRFICTURE OF THE TRANSFORMER, TQ KE COFIED LATER.
AFNT (2001720, 1-11-4)

SUEF (420) ISUBF! LT TRANSF
VECT(0.50.)

TRANSF

VECT(0.160.)

ARROWI (=154 -1)

ESUE

THE CIRCUIT EREAKER ON THE LEFT TOF, CE #1.

AFNT(192045700.9~-1y-4)

SUEF (34) ISURF: CL CR #1
CRCLDC4)

ESUR

SURF(134) ISURF: OF CR ¥1
CHOFN(4)

ESUR

CONTINUE WITH CONNECTIONS TO THE RUS AND THE MAIN RUS ITSELF.

AFNT (200, 9700.9y~19~4)
VECT(O.»=100,)

HEUS (50049 5)
VECT(0.,9100.9-1+4)

THE CIRCUIT RREAKER #2.

RDODT(=10,90.5r-4)
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CALL SURF (35, 34)
CALL SURF(135,134)

COFY THE TRANSFORMER.

CALL AFNT(700,5720.,5~1+-4)
CALL SURF(421,420)

'SURFS CL C
'Sk 0OF C

'GURFS RT TRANSF

REGIN DRAWING THE CIRCUIT RREAKERS ANI' CONNECTIONS TO THE
ROXES FOR THE NETWORK SYSTEM AND THE LOQAII CENTER.

CALL AFNT(325.,5600.9~1y-4)
CALL VECT(0,»-200.)

CALL RIOT(-10.9-20.y~15-4)
CaLl. SURF(32+34)

CALL SUEF(132,134)

CAlLL. AFNT(325.,380.5-15-4)
CALL VECT(0.,y-80.)

CALL AFNT(4%50.,9600,5-1y-4)
CALL VECT(0.»-200.)

CALL RDOT(-10.»-20.9-15-4)
CALL SURF(33y34)

CALL SUERF(133,134)

CALL AFNT(450.9380,9-1y-4)
CALL VECT(0.»-80.)

CALL. AFNT(G75.»300,r-1r~4)
CALL VECT(0.,80.)

CALL RDOT(-10.50,5-1y-4)
CALL SURF(38,34)

CALL SURF(138y134)

CALL AFNT(575,.5400.9v-1+-4)
CALL VECT(Q.»200.)

CALL AFNT(700.9600.5-1y~4)
CALL VECT(0.»-200.)

CALL ROOT(-10.»-2049v~-1y~4)
CALL SURF(37,34)

CALL SUERF(137,134)

CALL AFNT(700,5380,5-15-4)
CALL VECT(0.»-80.)

DRAW THE ROXES FOR THE OTHER SYSTEMS.

CALL RIOT(50.90.9-1»-4)

CALL SUEF(422)

CALL VECT(O.9=100.9y~1v49-154)
CALL VECT(~225.9049~1)

Cal.l. VECT(0.9100.)

CALL VECT(225.50,)

CALL ESUR

WRITE THE TEXT IN THE RIGHT ROX.

CALL APNT(560.9260,919-5r-151)
CALL SUEF(402)

CALL TEXT(’LOAD CENTER’)

CALL AFNT(S570.92254919-5)

CALL TEXT(’SUESTATION’)

CALL ESUK

COFY THE LEFT BOX AND AI THE TEXT.

CALL AFNT(500.9300.y-1y-4)
CALL SURF(423,422)
CALL AFNT(340.9260,919~5v~-191)
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t325+400

'SURF: CL CR #4
ISUBF! OF CE #4

ISURF: CL CER #5
'SURFY OF CR #5

'SURFY CL CR #6
ISURF: OF CR %6

ISUEF: CL CR #7
ISURFS OF CR #7

{SURFS ROX
1750200

I 525,200

I 525,300

1 750,300

ISUKF! SW FOR LIt CTR

ISURF: ROX
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CALL SUEF(403) ‘ ISURFT SW FOR NTWK
CALL TEXTC'NETWORK )

CALL APNT(347.+s225.919-5)

CALL TEXTC(’SYSTEM’)

WRITE THE TEXT FOR THE *ARE YOU SURE® IOURLE CHECK

FOR LIGHT FEN HITS DURING THE FROGRAM RUN.

CALL SUERF(20) ISURF! R U SURE
COALL AFNT(870.9750.r~15-551)

CALL TEXTC’YOU SURE?”)

LRAW THE °*YES® SURFICTURE.

CALL SURF(91) ISUERF: CK IF YES
CALL AFNT(880,5700.915-5y~1)

CALLL TEXT('YES”)

CALL ESUE

IRAW THE *NO" SUERFICTURE.

CALL SUERF(92)

CALL AFNT(950.,5700.9s1»-59~-1)
CALL TEXT(’NO")

CALL ESUR

CALL ESUB

THE MANUAL RUS WITH THE TIE CIRCUIT RREAKER TS DIRAWN NEXT.
THE LINES ARE URAWN AT A INTENSITY OF TWO S0 THAT IT WILL
SHOW ONLY WHEN IT DESIRED TO OFERATE IN THE MANUAL MODE.

CAlLL AFNTC(200,3750s9y=1y=19-1»1)
CALL VECT(-50.50.)
CaLl VECT(0.»=100.)

ORAW THE SURFICTURES OF THE OFEN AND CLOSED MANUAL SWITCHES.
THE SWITCHES OFEN AND CLOSE ONLY ON THE SCREEN.

CALL SURF(71) ISURFS SW OF UF LT
CALL SWOFV(1)

CAlLLL ESUR

CALL SUERF(171) ISURF: SW CL UF LT
CALL SWCLV (1)

CALL ESUR

CALL OFF(<(171)

CALL AFNT (1504963049 ~19~1y—-1y1)

CONTINUE WITH THE LINE CONNECTION TO THE EUS.

CALLL VECT(0+9»-130.»-1+1)

DRAW THE DIM EUS.

CALL HRUS(600.51)

CONTINUE WITH THE MANUAL SWITCHES ANI! CONNECTIONS.
CALL AFNT(700.975049-1y~1)

CALL VECT(50.,0.)
CALL VECT(0.»~100.)

CALL SURF(72,71) ISURF! SW OF UP RT
CALL SUBRF(172+,171) ISURF: SW CL UP RT

CALL OFF¢172)
CALL AFNT(750.963049~19~1)
CALL VECT(0.9=23049~191) t 750,400
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CALL SURF(73,71)

CALL SURF(173»171)

CALL OFF(173)

CALL AFNT(75%0.+380.9~1y-1)
CALL VECT(Os»=30.9—-151)
CALL VECT(-504904)

CALL AFNT(625.9500.9-1v-1)
CALL VECT(0.»-100.)

CALL SURF(74,71)

CALL SURF(174,171)

CALL OFF(174)

CALL AFNT(625.9380.9-1y-1)
CALL VECT(0.»-30s9-1,1)
CALL VECT(-50.50.)

CALL AFNT(500.9500.9y-1y~-1)
CaAll. VECT(0.»~100.)

CALL SURF(7S,71)

CALL SUBF(175,171)

CALL OFF173)

Crll. AFNT(500.9380.9-1y-1)
CALL VECT(0+.9-30.,9-151)
CALL VECT(-50.90,)

CALL AFNT(375,9500.9~-19-1)
CALL VECT(0.»-100.)

CALL SURF(76+71)

CALLL SURF(176+171)

CALL OFF(176)

CALL AFNT(375.5380.9-15-1)
CALL VECT(0.»~30.)

CALL VECT(-50.50.)

DRAW THE RUS TIE CIRCUIT EREAKER.

CALL AFNT(200.9500.9-1y~-1)
CALL VECT(0.»40.)

CALL RIOT(-10.»0.)

CALL SUERF(36)

CALL CRCLINC1)

CALL ESUR

CALL SUERF(136)

CALL CROFN(1)

CALL ESUR

CALL AFNT(200,9560.9-1y-1)
CALL VECT(0.»40.)

Al A MENU SWITCH.

CALL AFNT(930.»500.91+-5)
CALL SURF(404)

CALL TEXT(’MENU’)

CALLL ESUR

ATl THE RUS VOLTAGE.

CALL AFNT(400.,962049-19-5)

CALL NMER(PGRyVOLTSy Sy " (FS5,.2)7)
CALL STAT(-1)

CALL TEXT(’ VOLTS’)

CALL STAT(1)

CALL OFF(90)

SAVE THE FICTURE IN A FILE CALLED

CALL SAVE(’SUEBST6.DFY’)

STOP
END
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THE "LNCTR.FTN® FILE CONTAINS THE FORTRAN SOIIRCE FOR THE
ILOAD CENTER DISFLAY. EDIT THE FILE USING THF EDTIT UTILITY.
IT USES SURROUTINES CONTAINED IN THE FILE, *USFSUR.FTN®, IF THIS
FILE HAS NOT REFN FREVIOQUSLY COMFILED, IT MUST RE COMFILED T0OO.
TO COMFILE WITHOUT A SOURCE LISTINGy TYFE:

*FOR LDCTR=LDCTR

TO COMFILE WITH A NUMEBERED SOURCE LISTINGy TYFE:
*FOR LRCTR=LUCTR/LIL

TO TASK RUILD USING THE INDIRECT COMMAND FILEs TYFES
*TKE @LOCTR

THIS CAUSES A FILEs °"LDCTR.ORJ®» TO RBE CREATED RY THE *FOR®
COMMAND ANI' A FILEy "LDCTR.TGK*s TO EF CREATEL RY THE *TKE® COMMAND.
THE *@" SYMROL INDICATES THE USE OF AN INDIRFCT COMMANTL FTLE. THIS
IS FILEy "LDCTR.CMD"» AND CONTAINS THE TASK RUILUER COMMANTS NECESSARY
TO RUILD THIS TASK.

TURN ON THE VUT-11» THEN RUILD THE DISFLAY TO EE SAVETD RY TYFING!?

*RUN LIDCTR

IF THE AROVE SEQUENCE IS FOLILOWED A NEW FILE IS CREATED CALLED
"LOCTR.OFY® THAT CONTAINS THE SAVED DISFLAY.

THE FOLLOWING IS A LIST OF THE SURFTICTURE NIIMRERS FOR THE
LOAD CENTER DISFLAY. THE FIRST SFT CONTAINS THE SURFICTURE NUMRERS
THAT WILL RE LIGHT FEN SENSITIVE, THE ORDER UETEFRMINFES THE ORDER
OF THE COMFUTED GO TO STATEMENT’S ARGUMENTS IN THE ¢“1ATN FROGRAM.
THE REMAINDER ARE NOT SENSITIVE AND ARE FOR COFYING FI/IRFOSES ONLY.

SURFICTURE NUMRERS NESCRIFTION
501 HU TRANSMISSION TEXT FOR SW
502 SURSTATION & TEXT FOR SW
503 MENU TEXT FOR SUW
504 SUR ST 6 RUS VOLTAGE
505 LEFT SIDE SECONTARY VOLTAGE
506 LEFT STHE SECONTIARY AMFS
507 RIGHT SINE SECANIARY VOLTS
508 RIGHT SIDE SFCONUARY AMFS
520 TRANSFORMER UFFER LEFT
521 TRANSFORMER UFFER RIGHT
522 LOAD #1
523 LOAL #2
524 LOAD #3
525 LOAL' #4

THE FOLLOWING IS CONTAINEDI' IN THE FILE LIDCTR.CMID:

LOCTR/=CF»TI2/SH=LNCTRy DSFSURyGLIR/LR
/

ASG=6GRO:1

/7
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FROGRAM TO DRAW THE LOAD CENTER SURSTATION.

COMMON/DFILE/TRUF (1000)

CaALL

INIT(1000)

START AT THE TOF OF THE LFFT LOAID AND FROCEED CLOCKWISE.

CALL
CALL

niAW

CALL
CALL
cal.L
caLlL
CALL
CALL
CALL
CaALL
CALL
CALL
CALL
CALL
CALL

DRAW
CAl.L

CALL
CALL.
CALL
CALL
IRAW

CAlLL

AFNT(200.9300.9-19-4y-151)
VECT(0.»200,9-1)

CIRCUIT ERREAKER SS-1.

ROOT(-10.90.99-4)

SUEF(39) 'SUBRF: CL CR
CECLD(4)

ESUR

SUERF(139) 'SURF: OF CR
CROFN(4)

ESUR

AFNT (200, 9520.5-1y-4)

SURF (520) ISURI . TRANS
VECT(0.»110.) I 200+630
TRANSF ! 200,470
VECT(0.»110.) 1 200,780
ESUR

THE #6 CIRCUIT RREAKER FROM SUBSTATION 6.

RIOT(-10,90.9-1y-4)

SURF (38, 39) ISLIRF: CL. CR
SURF(138,139) ISURF: OF CR
AFNT(200.,»800.9-1y-4)

VECT(0+9100.) 1 200,900

THE RUS OF SURSTATION 6.

HRUS (500.95) 1 700,900

CONTINUE WITH THE RIGHT FORTION.

CALL
CALL

CalLl

CALL
CALL
CALL
CAlLL
calLL
CAlLL
CALL
CALL

NRAW
THAT

caLL
CALL

VECTC(O.»=1004s9-1+4) I 700.,800
RIOOT(=10.9=20499-4)

SURF (379 39) 'SURF: CL CR
SURF(137,139) 'SURF: OF CR
AFNT (700, 95204 9-19-4)

SURF(521,520) ISURF ! TRANS
AFNT (690, 9500.9~19-4)

SURF (40, 39) ISURF! CL CR
SUERF (1405 139) ISIIRF: OF CR
AFNT (7004 9500.9~-1v-4)

VECT(0.9=200.) ' 700,300

$55-1

$55-1

ON LT

$6
¥6

$7
$7

ON RT

#55-3
$55-3

THE DASHED' LINE ACROSS THE FICTURE TO TEFICT THE FORTION

16 ALREADY DNEFICTED ON THE SURSTATION é FICTURE.

AFNT(B800,973049-19-4y~194)
VECT(-700+90.) I 100,750

IRAW A DNASHED LLINE AROVE THE RUS TO LEFICT THE FACT THAT THE
HV TRANSMISSION LINE FICTURE CONTAINS THE GENERATION WHICH IS
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THE INFUT TQ THE FICTURE. THE TEXT WILL RE THE SWITCH FOR
CHANGING TO THIS FICTURE.

CALL
CALL

calL
CALL
CALL
CALL

WRITE THE TEXT FOR SUERSTATION & AND

AFNT(100,992404y=1y-4y~1) :
VECT(700420.) ' 800,950
AFNT(350499504919~5y~1,1)

SURF(501) ISURF: SW FOR HUTRNS

TEXT("HV TRANSMISSION’)
ESUR

LIGHT FEN.

CAaLL
calLL
CALL
CALL

IRAW

CALL
CALL

CALL
CALL
CAlL
CALL
CALL
CALL
CALL
CAlLL
CALL

AFNT(365.98104919~5)

SENSITIZE IT FOR THE

SURF(502) ISURF! SW FOR ST-6

TEXT(’SURSTATION-6")
ESUR

THE SECONDARIES STARTING ON THE RIGHT.

AFNT(300.»300.s-1y-4)

VECT(-200.50.) ! 100,300
VECT(0.9-50.) I 100,250
RIOT(-10.5-20,9~1y-4)

SURF (42, 39) 'SUBF: CL CR #1
SURF(142,139) 'SURF: OF CE #1

AFNT (1004923049 -1y-4)

VECT(O.»-60.)

SURF(522) ISUERF: LOAD
LOALD

ESUR

WRITE THE NAME OF THE FICTURE IN ITALICS.

CAl.L
CALL
CALL
CALL
CALL

TRAW

CALL
CALL
CAIL
CALL
CALL
CALL
CALL

CALL
CALL
CALL
CALL
CALL

CALL
CALL
CALL

CALL
CALL
CALL
CALL
CALL
CALL
CALL

STAT(-1)

AFNT (297, +9600.9-1y-5)

TEXTC 1040 CENTER SUEBSTATION’)
AFNT (31845550, -1y-5)
TEXT(SECONDARY SELECTIVE’)

THE TIE RREAKER.
AFNT(200.5450.y-1y-4)

VECT(240.50.) ! 440,450
ROOT(O.9»=1049-1y-4)

SURF(41,39) 'SURF: CL. CR #5S5-2
SUEBF(141,139) {SURF?! OF CR #55-2
AFNT (46049450, 9~-1y-4)

VECT(240.,0.) ! 700,450
AFNT(300.y300,y-1,-4)

VECT(O.9-50.) ! 300,250
ROOT(=10.9=20,9~1y-4)

SURF(43+39) ISURF:! CL CR #2
SURF(143,139) ISURF: OF CR #2
AFNT(300.9230.9=1y-4)

VECT(0.9»=60.) ! 300,170

SURF (523,522) ISUBF! LOAD #2

AFNT(B00.»300.9-1+-4)

VECT(-200,+0.)

VECT(0.9»~-50.)

RIOT(-10.9y-20.9-4y-4)

SURF (44, 39) ISURF! CLL CR #3
SUERF(144,139) ISURF! OF CR #3
AFPNT (40049230 r-1+-4)
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CALL VECT(0.»~60.) g ! 6004170
CALL SUEF(524,522) ISURFS LOAD #3

CALL AFNT(B00.»300.s-1+-4)
CAll VECT(O0.»-50.)
CALL RIOOTC(=10.9-2042~1y-4)

CALL SURF(45,39) 'SURF: CL CR #4
CALL SUEF(145,139) 'SURFS OF CER #4
CALL AFNT(800.,,230.7~1»~-4)

CALL VECT (0.,-60,) 18005170

CALL SUERF(525,522) 'SURF S LOAD #4

WRITE THE TEXT AT THE ROTTOM TO DESCRIRE THE DISTRIRUTION
SYSTEM.

CALL AFNT(235.940,9-19-5)

CaLl TEXT(“240 UV - 3yl H%»* - 3W DNISTRIRUTION?)

A THE MENU SWITCH.

CALL AFNT(930.»500.515-5)
CALL STAT(1)

CALL SURF(503)

CALL TEXTC('MENU")

CALL ESUER

WRITE THE TEXT FOR THE *ARE YOU SURE®" UOURLE CHECK
FOR LIGHT FEN HITS DURING THE FROGRAM RUN.

CALL SURF(90) ISURFS R U SURE
CALL AFNT(870.9750.9-19-5»1)
Call TEXT('YGJ SURE?’)

IIRAW THE "YES* SUEFICTURE.

CALL SUERF(91) ISURFS CK IF YES
CALL AFNT(880.5700,91y-5y~1)

CALL TEXTC(’YES’)

CALL ESUR

DRAW THE *NO* SURFICTURE.

CALL SUEF(¢(92)

CALL AFNT(250,97004919-5y~-1)
CALL TEXT (‘NO‘)

CALL ESUR

CALL ESUER

CALL OFF(90)
EUS VOLTAGE ON SUBSTATION 6.

CALL AFNT(720.9890.9~19-3)

CALL NMER(P5ByVOLTS» Sy "(FS5.2)7)
CALL STAT(-1)

CALL TEXT(’ VOLTS")

LEFT SIDE SECONDARY VOLTAGE ANDI CURRENT.

CALL APNT(220.7400.,9~-5+~-5)

CALL STAT(1)

CALL NMBR(?546,VOLTS»Sy’(F5.2)7)
CALL STAT(-1)

CALL TEXTC(’ VOLTS’)

CALL AFNT(220.9350.9~19-5)

CALL STAT(1)
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CALL NMER(2S5,VOLTS»Sy " (FS5.2)7)
CALL STAT(-1)
CALL TEXT(’ AMFS’)

RIGHT SINE SECONDARY VOLTAGE ANI CURRENT.

CALL AFNT(720.5400.,9-15-5)

CALL STAT(1)

CALL NMBR(957,V0LTSySy "(FS542)7)
CalLL. STAT(-1)

CAallL. TEXTC(’ VOLTS’)

CAILL AFPNT(720,53504,9~1+-5)

CAaLL STAT(1)

CALL NMER(954yV0OLTS»Sy “(F5.2)7)
CALL STAT(-1)

CALL TEXT(’ AMFS’)

SAVE THE FICTURE IN A FILE CALLED *LIOCTR.DFY®

CALL SAVEC/LLOCTRWOFY )

STOF
END
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THE “NETSYS.FTN® FILE CONTAINS THE FORTRAN SDURCE FOR THE
NETWORKN SYSTEM DIGSFLAY. EDIT THE FILE USING THE FDIT UTILITY.
IT USES SUERDUTINES CONTAINED IN THE FILE, *USFSUR.FTN®, IF THIS
FILE HAS NOT REEN FREVIOUSLY COMFILED, IT MUST RE COMFILED TOO.
TO COMFILE WITHOUT A SOURCE LISTINGy TYFE?

*FOR NETSYS=NETSYS

TO COMFILE WITH A NUMRERED SOURCE LISTINGy TYFE!
*FOR NETSYS=NETSYS/LT21

TO TASK EBUILD USING THE INDIRFCT COMMAND FILEs TYFE!
*TKR @NETSYS

THIS CAUSES A FILEs "NETSYS.0ORJ". TO RBE CREATED RY THE "FOR*
COMMAND ANDN A FILE, "NETSYS,TSK®", TO BE CRFATED RY THE *TKE® COMMAND.
THE "@" SYMEROL INDICATES THE USE OF AN TNUIRECT COMMANT FTLE. THIS
IS FILE» "NETSYS.CMD®"» AND CONTAINS THE TASK RUTLIFR COMMANIS NECESSARY
TO RUILDN THIS TASK.

TURN ON THE ¥T-11y THEN ERUILDI THE DISFLAY T0Q RF SAVED RY TYPING:

*RUN NETSYS

IF THE ARQVE SEQUENCE IS FOLLOWET A& NEW FILE 1S CREATED CALLED
"NETSYS.UFY" THAT CONTAINS THE SAVED RISFLAY.

THE COLLOWING IS A LIST OF THE SURFICTURE NUMRERS FOR THE
NETWORK SYSTEM DISFLAY. THE FIRST SET CONTAING THE SURFTICTURE NUMRERS
THAT WILL BE LIGHT FEN SENSITIVE., THE ORUER UETERMINES THE ORULER
OF THE COMFUTED GO TO STATEMENT’S ARGUMENTS IN THFE MAIN FROGRAM.
THE REMAINDER ARE NOT SENSITIVE AND ARE FOR COFYING FURFOSES ONLY.

SURFTICTURE NUMEERS NESCRIFTION
601 TOF HY TRANSMTISSTON TEXT FOR SW
602 SUKSTATION & TEXT FOR SW
403 SUESTATION 4 TEXT FOR SW
404 ROTTOM HY TRANGSMISSION TEXT FOR SW
405 MENU TEXT FOR SW

. .
420 SURSTATION 6 RUS
A1 SURSTATION 4 KUS
’; TRANGSF LOWFR RTIGHT
A1 TRANSF UFFER RTGHT
1 TRANSF LOWFR LEFT
TRANSF UFFFR LEFT
LOADn #1
LOAD #2
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FROGRAM TO DRAW THE NETWORK SYSTEM.

COMMON/DFILE/TRUF (1600)
CALL INIT(1000)

START WITH THE TEXT AT THE TOF.

CALL AFNT(350,+s950.91»-8y—-191)

CALL SURF(601) 'SURFIHUTRNS SW
CALL TEXT(’HU TRANSMISSION’)

ALl ESUR

ORAW DASHED LINE TO INDICATE WHERE SEFARATION OF FRIOR FICTURES.

CALL AFNT(100.5940.5~19-4y-1,4)
CALL VECT(700.50.) ! 800,940

DRAW THE ERUS FOR STATION 6 AS A SURFTCTURE.

CALL AFNT(750.5s900,9~19-45-151)

CALL. SUERF(4620) ISURF: HRUS ST-6
CALL HEUS(-600.,5)

CAlLL. ESUR

CONTINUE WITH TEXT AND DASHED LINES.

CALL AFNT(365.+840.919-59~151)

CALL SURF(402) ISURF: SURST-6 SW
CALL TEXT('SURSTATION-67)

CALL ESUR

CALL AFNT(100.5780.9-15-45~-1+4)

CALL VECT(700.90.)

WRITE THE TITLE OF THE FICTURE IN TTALICS.
ADD THE STREET MAINS OF THE NETWORK TN ONE-IL INE DIAGRAM FORM.

CALL AFNT(700.+550s9=19-45-1+1)
CALL VECT(-500.50.)

CALLL STAT(-1)

CALL AFNT(350.950049~19~5)

CALL TEXTC/NETWORK SYSTEM?)
CALL AFNT(700.54%50,9~1y-4)

CALL VECT(-214.50.,) ! 4849450
CALL AFNT(414.+450.9-1+-4)
CALL VECT(-214,50.) I 200,450

WRITE THE TEXT ON THE DISTRIRUTION SYSTEM.

CALL APNT(325.926049~19-5)

CALL TEXT(’208/120V - 3’v-1s'E’y’ - 4UW’)
CALL AFNT(3685.923849=1y-5)

CALL TEXTC'DISTRIRUTION?)

CALL STAT(1)

NRAW THE REFRESENTATION OF SUBRSTATION--4 AND
HVU TRANSMISS1ION AS AROVE.

CALL AFNT(100.52204s9=1y~4y=1v4)

CALL VECT(700.+0.)

CALL AFNT(365.9150.919-59-441)

CALL SUERF(403) ISURF: SURST-4 SW
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CALL TEXTC('SURSTATION=-4')

CALL ESUR

CALL AFNT(750.9100,9=1»-4)

CALL SURF(621,620) LGURFS HRUS GT-4
CALL AFNTC(100.960.9~19y-4y-1,4)

CALL VFCT(700.50.)

CALL AFNT(350.930.919-59—-151)

call. SURF(4604,601) TSURFS HUTRNS SW

START ON RIGHT SIDE AND DRAW CIRCUITS FROM ROTTOM TO TOF.

CALL AFNT(700.5100,9~-1+-4y-151)

CALL. VECTC(O+»50.)

CALL RIOT(-10.50499-4)

CALL SUEBF(27) ISURFS: Cl. Ck #7 ST-4

CaAl.L. CRCLIDCA4)

CALL ESUR

CAlLl SURF(127) ISURF: OF CR 7 ST-4 £
CALL CROFNC(4)

CAlLL. ESUR

CALL AFNT(700.5170.5-1y-4)

CAlLL SURF(622) ISURF: LWR RT TRANS
CAlLL VECT(0.»95,) 1 7009265

CAlL.L. TRANSF

CALL VECT(0.995.)

CALL ESUR

CALL KIOT(~10:50,9~1y-4)

CALL SURF(28y27) IGURFS Cl. CR #4
CALL SURF(128,127) ISURFS OF CR #4
CALL AFNT(700.5420,9v~19-4)

CAll VECT(0.»160.)

CALL SI0T(=10.9y049~-19-4)

CALL SURF(29,27) ISURFS CL CR #2
CAalL SURF(129,127) ISURF: OF CR #2
CALL AFNT(7004.5600,y-1y-4)

CALL SURF(623,622) ISIURFS UF RT TRANS
CALL ROOT(=10.50499-4)

CALL SURF(33,27) ISURF: Cl. CR #5 ST-6
CALL SURF(133,127) ISURF: OF CR #5 ST-6
CALL AFPNT(700.y850.y~1y-4)

CALL VECT(0.+50,) I 500,900

START ON LLEFT SIDE AND DRAW CIRCUITS FROM EOTTOM TO TOF.

CALL APNT(200.5100s9~19~-45y-151)
CALL VECT(0.»50,)
CALL RIOT(=10+504.99-4)

CALL SURF(26+27) ISHRFE Cl. CR #8 ST-4
CALL SURF(126+127) ISLURF: OF CE #3 ST-4
CALL AFPNT(2004.5170.9-19~4)

CALL SURF(624,622) LGURFS LWR LT TRANS
CALL RIOT(=10490.s9~1y-4)

CALL SUEF(30,27) ISHKEF: Cl. CR #3

CALL SURF(130+127) ISURFS OF CR #3

CALL AFNT(200.5420.9-1v-4)
CALL VECT(0.2160,)
CALL RUOT(~10.9049~-19-4)

CAlLL SURF(31,27) ISHRFS ClL CR #1
CALL SURF(131,127) ISURE'S OF CR #1 4
CALL. AFNT(200.,5600.r~19-4) *
CALL SURF(625,622) ISURFS UF LT TRANS 3
CALL RIOOT(=10,90.99-4) i
CALL SUBF(32,27) ISURFS Gl CR $#4 8T-6 . 2
CALL SURF(132,127) ISIRFS OF CR #4 ST-6 %
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CALL AFNT(200.y850.9-1y-4)
CALL VECT(0.»50,) I 500,200

IRAW THE ONE-LINE REFRESENTATION OF THFE MANHOILF RING RUS.

I. AFNT(411,,430.v-1+-4)
L. CIRCLE(40.»~1y4,y~-1)

NRAW THE REFRESENTATION OF THE LOADRS,

CALL AFNT(421,5401.9v-1y-4)

CALL VECT(~21.y-21,)

CALL SUEBF(626) ISURFS LOAD #1

CALL LOAD

CALL ESUR

CALL AFNT(479.+401.5-1y-4)

CALL VECT(21.,-21,)

CALL SUBF(6279626) FSURFS LOAD &2 ‘

WRITE THE TEXT FOR THE *ARE YOU SURE®" DOURLE CHECK
FOR LTIGHT FEN HITS DURING THE FROGRAM RUN,

CALL SUEF(20) ISURF: R ) SURE
CALL AFNT(870.975049-15-551)
CALL TEXTC(’YOU SURE?’)

NKAW THE "YES® SURFICTURE.

CALL SUEF(91) ISURF: CK IF YES
CALL AFNT(880,»700+s919-5»-1)

CALL TEXT(‘YES’)

CAalLL ESUR

DREAW THE *NO®* SURFICTURE.

CALL SUBF(92)

CALL AFNT(250.9700+919-59-1)
CALL TEXT(’NO’)

CALL ESUR

CALL ESUE

CALL OFF(20)
AL THE MENU SWITCH.

CALL AFNT(9230.95004919-5)
CALL SURF(60%5)

CALL TEXTC( MENU")

CALL ESUE

FLACE THE DATA TO RE MONITORED.

CALL STAT(-1)

CALL AFNT(250.96404y~19-5)
CALL TEXTC/LLINES’)

CALL AFNT (416496404919 -5)
CALL TEXTC(’17)

CALL AFNT(516.964049-19-5)
CALL TEXT('27)

CALL AFNT (616496404919 ~5)
CALL TEXT(’3’)

CALL APNT(250.960049~1y-5)
CALL TEXTC/VOLTS")

CALL AFNT(250,9560.y~-1y=5)
CALL TEXTC(‘AMFS’)

CALL STAT(1) 3
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CALL AFNT (400,600, ~19-5)

CALL NMER(2059,VOLTS»yHy "(FS.2)7)
CALL AFNT (50049600, 9~19-5)

CALL NMER(P260yVOLTS» 5y “(F5.2)7)
CALL AFNT(A00.+600.9~19-5)

CALL NMEKR(261,V01L TSy " (FS5.2)7)
CALL AFNT(A00.» 546009 =19-5)

CALL NMER(Z625,V0LTE:Sy 7 (FS5.2)7)
CAlLL AFNT(L00. 9560, 1 ~19-5)

CALL NMER(P63yVOLTSy Sy " (F5H42)7)
CALL AFNT(4600.95604r -1y -5)

CALL NMBR(?264,V0L.TSySy " (F542)7)
CALL AFNT(740.5870.9~1y-5)

CALL NMERC(2UBYVOLTSy Sy "(F5.2)7)
CALL STAT(-1)

CALL TEXTC(” VOLTS”)

CALL STAT(1)

CALL AFNT(740.91104s9~19-5)

CALL NMER(9S0,VOLTS» Sy 7(FS5,2)7)
CALL STAT(-1)

CALL TEXT(’ VOLTS’)

SAVE THE FICTURE IN A FILE CALLED *NETSYS.IFY®.

CALL SAVE(’NETSYS.LFY ‘)

STOF
END

THE FOLLOWING IS THE CONTENTS OF NETSYS

LCMDe

’ NETSYS/=CFyTI{/SH=NETSYSyNISFSURGLTR/LE
/
ASG=6RO1
//
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THE ®INDLIGEFTN® FILE CONTAINS THE FORTRAN SOURCE FOR THE
INDUSTRIAL LLOATE IIISFLAY., EDIT THE FILE USTNG THE FITT UTTLITY.
IT USES SUEBROUTTINES CONTATNED IN THE FILE» *DSFSUKFTN, IF THIS
FILE HAS NOT REEN FREVIOUSLY COMFTILEI, TT MURT RE COMFILEDC TOO.

TO COMFILE WITHOUT A SOURCE LISTINGy TYFE?

FFOR CINDILD=TINDLD

TO COMFILE WITH A NUMEEREDN SOURCE LISTING, TYFE?
YFOR INDLI:=INDLD/LLI S

TO TASK RUILD USING THE INDIRECT COMMAND FTLE, TYFES
*TKE @INDLD

THIS CAUSES A FTLE, *INDLDGORI®y TO GE CREATEIDL RY THE *FOR®
COMMANDY AND' A FILE, *INDLD.TSK®y TO KE CREATEDN RY THE °*TKE®* COMMANI.
THE *@* SYMROL INDICATES THE USFE OF AN TNDITRECT COMMAND FILE. THIS
IS FILE, “INDLD.CMD®s AND CONTAINS THE TASK RUILIER COMMANIG NECESSARY
TO RUILD THIS TASK.,

TURN ON THE VUT-11s THEN RUILDI THE DRISFLAY TO RE SAVED RY TYFING:

*RUN INDLD

IF THE AROVE SEQUENCE 18 FOLLOWEXD' A NEW FILE TS CREATEDN CALILEDR
SINDLDLDFY® THAT CONTATNS THE SAVED DISFLAY.

THE FOLLOWING TS A LIST OF THE SURFTCTURE NUMRERS FOR THE
INDUSTRTAL LOAIL DISFLAY . THE FIRST SET CONTAINS THE SURFICTURE NUMRERS
THAT WILL EE LIGHT FEN SENSITIVE. THE ORDER DETERMTINES THE ORDER
OF THE COMFUTED GO TO STATEMENT’S ARGUMENTS IN THEF MAIN FROGRAM.

THE REMAINDER ARE NOT SENSITIVE AND ARE FOR COFYING FURFOSES ONLY.

SUBFICTURE NUMEERS NESCRIFTION

701 HYU TRANSMISSTON TEXT FOR SW
702 SURSTATION 4 TEXT FOR SW
703 VNI TAGE REGULATOR KATSE ARROW
704 VOLTAGE REGULATOR LOWER ARROW
705 STATION 1 TEXT FOR SW

706 GENERATOR 1 TEXT FOR SW
707 STATION 11 TEXT FOR SW
708 MENU TEXT FOR SW

. .

. .
720 LLIGHTING LOAD
721 HEATING LOAD
722 FOWER #1 LOAD
723 FOWER #2 LOAD
724 REACTIVE LOAD
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FROGRAM TO DRAW THE INDUSTRIAL LOALING FICTURE.

COMMON/DFILE/TRUF (1000)
CALL INIT(1000)

START AT THE TOF WITH THE REFRESENTATION OF THE HV TRANSMISSION
ANDY SURSTATION 4 WHICH FROVIDE THE SOURCE ANIN FROTECTION FOR
THIS LINE.

CALL AFNT(345.y9250.91»-5»~151)

CAlLLL. SUERF(701) ISURF! HUTRANS SW
CALL TEXT(’HV TRANSMISSION‘)

CAlLL. ESUR

DRAW DASHEID LLINE DEFICTION OF EROUNDARY BRETWEEN HV TRANSMISSION»
SURSTATION 4y AND INDUSTRIAL LLOAD.

CALL AFNT (800,9940.7-1y-45-1,4)

CALL VECT(-700.+0.) I 100.»940
CALL AFNT(100.5780.9-15-4)
CALL VECT(700.»0.) ! 800,780

IRAW EUSy CIRCUIT RREAKERs ANI SWITCH FOR SUESTATION 4.

CALL AFNT(350,5900s9~1»-4y-151)

CALL HRUS(200.»5)

CalLlll AFNT(450,5900.9-1y-4)

CAL.L. VECT(0.»-50.) ! 450,850

CALL RIOT(-10,9-2049-19~5)

CALL SURF(23) 'SURF: CL CE #9 ST-4
CALL CECLDC(4)

CALL ESUR

CALL SUEF(123) 'SUEF: OF CE #9 ST-4
CALL CBOFN(4)

CALL ESUR

CALL AFNT(450,,830.5-15-4)

CALL VECT(0.»-100.)

CALL AFNT(530.9830.919-3)

CALLL. SUBF(702) ISURF: ST-4 SW

CALL TEXT(’SURSTATION-4’)
CALL ESUE

NRAW THE TEFICTION OF THE VOLTAGE REGULATOR.
ALSO INCLUDE A SET OF ARROWS THAT WILL ERE USED TO
CHANGE THE OUTFUT VOLTAGE OF THE REGULATOR.

CALL AFNT(421.,9700,9-1y-4)

CALL CIRCLE(30.9»~-1y4y-1)

CALL AFNT(443,9690.9-19~-35)

CALL TEXTC(’R’)

CALL AFNT(550497104s915-4)

CALL SUEBF(703) ISURF?! RAISE REG VOLT
CALL VECT(0.930,.)

CALL ARROWU(154y-1)

CALL ESUER

CALL AFNT(S550.9690.919-4)

CALL SUERF(704) ISURF: LOWR REG VOLT
CALL. VECT(O.9=30.9194)

CALL ARROWD(154,-1) .
CALL ESUE
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CONTINUE WITH THE FEEDER, TQ THE TRANSFORMER.

CALL
CALL
CaLL
CALL

DRAW

CALL.
caLlL

CALL
CAL.L
CALL
CALL
cALL
CALL
CAL.L
CALL
CALL.
CALL
CALL
CALL
caLL

DRAW

CALL
CALL
CALL
Calbi.
CALL
CALL
CALL
CalLL

[IRAW

CALL
CALL
CALL
CAL.L
CALL
CALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL
CALL
caLL
caLL
caLL
CALL
CALL

CALL
CALL
CALL
CALL

AFNT(450.7400.9-1+y-4)
TRANSF
VECT(0.»170,)

THE REFRESENTATION OF THE CAFACITOR.

AFNT (450.9600.9-1v-4)
VECT(100.90.)
VECT(0.9»~-30,)

SURF (158) i ISURF! CL SW CAF
SWCLV(4)

ESUR

OFF(158)

SURF(58)

SWOFV(4)

ESUR

APNT (550495504 v -19-4)
VECT(O0.»-50,.)

CAFCTR

VECT(04»-30.)

GND

THE LIGHTNING FROTECTOR.

AFNT (450, 555049~-1y-4)
VECT(-100.,+0.)
UECT(O. ""500)

RIOT(O r—=149-146)
ROOTC(O«»~1849-156)
KIOTC(O s =149 -19-4)
VECT(O.9y~-20,)

GNI

THE LOADNS, SWITCHESs, AND TEXT.
AFNT (B00.940049~-1,-4)

VECT(=7004+50.)
VECT(O0+»~150.)

SUBF(153,158) ISURFS CL SW LTG LI
OFF(153)
SURF(53,58) ISURF: OF SW LTG LD

AFNT(100.9230.9-19-4)

VECT(0,»~30,)

SURF(720) ISUFKR: LTG LD
L.OAD

ESUR

AFNT(275,940049-19-4)
VECT(0,9=150,)

SURF(154,158) 'SURF: Cl. SW HEAT LI
OFF(154)
SURF (54, 58) ISURF: OF SW HEAT LI

AFNT (275,9230.9-19-4)
VECT(0,9»~30.)
SURF(721,720) ISUFRS LTG LD

AFNT(537.9400.9~1y-4)
VECT(0.»~100.)
AFNT(625.930049~1+v-4)
VECT(=175.90.)
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CAalLL VECT(0.»-50.)

ALl SURF(155,158) | SUERF$
CALL OFF(155)

CALL SURF(55,58) I SURF S

AFNT(450,923049-15-4)
VECT(0.9y-30.)
SUKRF(722+720)

cAaLl
CALL

CALL 'SUFHRS

CALL
CALL
CAll

CALL
CALL
CALL
CalLL
CALL

AFNT (625.9300.9-19-4)
UF(:'(OO '—500 )
SUBF(1565,158)

OFF (156)

SURF (56,58)
AFNT(625.923009-15-4)
VECT(0.y-30.)
SUEF(723+720)

' SURF S

Y SHRE S

ISUPRS

CALL
CALL.
CALL

CAlLL

CAlLL
CALL
CALL
CALL

AFNT(B00.7400.7~-1+-4)
VECT(0.,»-150.)
SURF(157,158)
GFFC157)

SUERF (57,58)
AFNT(B00.»230.9-1»-4)
VECT(0.,5-30.)
SURF(724,720)

'SURF S

FGURF S

ISUFKS

WRITE TEXT ON LOADS.

CALI. STAT(-1)

CALL AFNT(40.980.9-15~-5)
CALL TEXTC/LIGHTING”)
CAlLl APNT(242.+80.9~19-3)
CALL TEXTC('HEAT’)

CALL AFNT(502.580.9~19-5)
CAlLL TEXT('FOWER’)

CALL AFNT(740.,580,9~19-5)
CALL TEXTC'REACTIVE?)
CALL AFNT(50,9560.5~15~5)
CalLl. TEXTC/INNUSTRIAL DISTRIBRUTTION)
CALL STAT(1)

WRTTE THFE TEXT FOR THE *ARE YOU SURE®
FOR LIGHT FEN HITS DURING THE FROGRAM RUN.

CL SW FWR

0F SW FUR

FWR #1 LD

Cl SW FUWkR

OF SW FWR

FWR #2 I.D

CL SW [LTG

OF SW ST6

REACT LD

NOURLE CHECK

#1 LD

1

Ln

LI

LI

CAlLL. SURF(90) ISURFS R 1) SURE
CALL AFNT(B70.97%5049-15-591)
CALL TEXTC’ YU SURE?’)
[IRAW THE °*YES® SURFICTURE.
CAlLL SUBF(91) ISURF: CK IF YES
CALL AFNT(880.97004s919-59~1)
CALL TEXT(’YES’)
Cal.l. FSUR
DRAW THE *NO* SUEBFICTURE.
CALL SUERF(92)
CALL AFNT(950,9700.919~5y~1)
CALL TEXTC('NO’)
Catl. ESUR
CALL ESUE
CALL OFF(90)
83
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FLACE THE DATA TO RE MONITORED.

CALL AFNT(200.+9870.9y~1+-5)

CALL NMHER(P50,VOLTS»Sy “(FS2)7)
CALL STAT(-1)

CALL TEXT(’ VOLTS’)

CALL STAT(1)

CALL AFNT(200.5700.9~-1y-5)

CALL NMER(P51,V0LTSy.  “(F5.2)7)
CALL STAT(-1)

CALL TEXT(’ VOLTS’)

CALL STAT(1)

CALL AFNT(200.y650.9-1,-5)

CALL NMER(9G2,V0LTS»Sy " (FS5.2) ")
CALL STAT(-1)

CALL TEXTC’ FF’)

CALL STAT(1)

CALL AFNT(200.5600.9~-1,-5)

CALL NMER(P53,V0LTS»Ss *(FS.2) )
CALL STAT(-1)

CALL TEXT(’ AMFS‘)

WRITE A MENU OF OTHER FICTURES TO EKE USED.

CALL STAT(1)

CALL MENU(230.,,500.9-50.,9705, “STAT 1’y ’GEN 17, STAT11’y "MENU’)

SAVE THE FICTURE IN A FILE CALLED *INDLIDFY®,
CALL SAVE(INDLD.OFY )

STOF .
END

THE FOLLOWING IS THE CONTENTS OF THE INDLD.CMD FILES

INDLD/=CPyTI/SH=INDLDy DSFSUR,GLIB/LE
/

ASG=GRO!1

//
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THE *STAT11,FTN® FILE CONTAINS THFE FORTRAN SOURCFE FOR THE
STATION 11 DISFILAY., FOTT THE FTLE USING THE FOLT UTTITTY,
IT USES SURKOUTINES CONTAINEIN TN THE FTLEs *NGFSURLGEIN®.  TF THIS
FILE HAS NOT REEN FREVTIOUSLY COMFTLED, IT MUST RFE COMPTLEDR TOO,.
TO COMFILE WITHOUT A SOURCE LTSTINGs TYFE?
*FOR STAT11=STAT11
TO COMFILE WITH A NUMERERED SOURCE LLISTING, TYPER
*FOR STAT11=S5TAT11/L.1!1
TO TASK RUILID USING THE INDIRECT COMMANID FILEs TYFE?

*TKR @STAT11

THIS CAUSES A FILE, "STAT11.0RJ"y TO BF CRFATET RY THE *“FOR*®
COMMAND! ANDL A FILE, "STAT11.TSK®» TO RE CREATEUD RY THE *TKE®" COMMANI.
THE "@*" SYMROL INDICATES THE USE OF AN TNNTIRECT COMMANT FILE. THIS
IS FILE» “STAT11.CMD"s AND CONTAINS THE TASK RUTILIER COMMANDIS NECESSARY

T0 RUILD THIS TASK.

TURN ON THE VT-11, THEN RUILD THE DISFLAY TO RE SAVET RY TYFING:

*RUN STAT11

TF THE AROVE SFQUENCE IS FOLLOWED A NEW FILF 1S CREATEDR CALLED

*STAT11.0IFY" THAT CONTAINS THE SAVED DISFLAY.

THE FOLLOWING IS A LIST OF THE SURFTCTURE NUMRERS FOR THE
STATION 11 DISFLAY. THE FIRST SET CONTAINS THE SURFICTURE NUMRERS
THAT WILL RE LIGHT FEN SENSITIVE. THE ORDER DETERMINES THE ORIER
OF THE COMFUTED GO TO STATEMENT’S ARGUMENTS IN THE MAIN FROGRAM.
THE REMAINDER ARE NOT SENSITIVE AND ARE FOR COFYING FURFOSES ONLY.

SUBFICTURE NUMERERS NESCRIFTION

801 TOF HV TRANSMISSTION TEXT FOR SW
802 BOTTOM HY TRANSMISSTION TEXT FOR SW
803 VOLTAGE REGULATOR RATSE ARRDW
804 VOLTAGE REGIIL.ATOR LOWER ARROW
805 STATTON 1 TEXT FOR SW
806 GENERATOR 1 TEXT FOR SW
807 MENU TEXT FOR SW

’ . .

i . .

‘

1

4

i

A

L o

1

]
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FROGRAM TO DORAW THE STATION 11 FICTURE.

COMMON/IIFILE/TRUF (1000)
CALL INIT(1000)

START WITH ALIL. HORIZONTAL LINES BEGINNING AT THE TOF
HV TRANSMISSION SWITCH.

CALL AFNT(340.5950.919-5,-1,1)

CALL SUERF(801) ISURF! HUTRNS SW

CALL TEXT(’HV TRANSMISSION’)
CALL ESUER

CALL AFNT(B800.9940,9y-1s-4y-1,4)
CALL VECT(-700.90.)

CAaLL STAT(-1)

CALL AFNT(30.,»900.»-15-55-151)
CALL TEXT( INTERCONNECTION’)
CALL AFNT(305.9900.,vy-1y-5)
CALL TEXT(‘E10-11")

CALL AFNT(S505.y9200.y-19-5)
CALL TEXT(‘F10-11")

CALL AFNT(4668.9840.9-19-1)
CALL TEXT(’FEAK LOAD &’)
CALL APNT(690.9810.9-15-1)
CALL TEXT(’EMER GEN’)

CALL AFNT(250,9700.,9—-15-1)
CALL VECT(100.»0.)

CALL RIOT(100.50.99—-1)

CALL VECT(100.50.)

CALL RIOOT¢100.90.99~-1)

CALL VECT(100.50.)

CALL AFNT(S50.9550.9-19~1)
CALL VECT(100.50,)

CALL RDOT(O.»=50.99—-4)

CALL HRUS(600.»5) ! BERIGHT RUS

CALL VECT(0.9»-300.r—-1+4)

CALLL. RTIDT(O0.950,9=1y-1)

CALL VECT(~100.50.)

CALL RIOT(0.9150.,9-15-1)

CALL HRUS(-600.s1) ! IITM ERUS
CALL RNOT(0.y=150,9-19~1)

CALL VECT(100.50.)

CALL AFNT(375.5300.s-1y-5)
CALLL. TEXTC(’STATION-11/)

CALL AFNT(110.,580,9~1+~5)

CALL TEXT(’C1-117)

CALL AFNT(710.980,9-1y-5)

CALL TEXT(’D1-11")

CALL STAT(1)

CALL AFNT(B800.»60.9-1y-45-154)

CALL VECT(-700.,0.) ! LOWER DASHEN LN

CALL AFNT(340.,»30.,919-5y-151)

CAlLL SUEF(802) ISURF?! HVTRNS SW LWR

CALL TEXT(’HV TRANSMISSION’)
CALL ESUER

DRAW THE VERTICAL LINES STARTING WITH LINE C1-11
AND WORKING UFWARD.

CALL APNT(150.,5120.»~1s-4»-1s1)
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CALL ARROWU(-1,4,-1)

CALL VECT(0.+60.)

CALL RDOT(-10,90.9-1,-4)
CALL SUERF(14)

CALL CERCLD(4)

CALL ESUR

CALL SUERF(114)

CALL CEROFN(4)

CALL ESUR

CALL AFNT(150.,»200.9-1y-4)
CALL VECT(0,»390.)

CALL TRANSF

CALL VECT(0.960,)

CALL AFNT(125.,9715.9-11»-4)
CALL CIRCLE (25.s-154,-1)
CALL AFNT(143,570S5.95-5)
CALL TEXTC(’R’)

CALL AFNT(210.,9730.91+-4)
CALL SUEF(803)

CALL VECT(0.»30,)

CALL ARROWU(1,4,-1)

CALL ESUER

CALL AFNT(210.5710.919-4)
CALL SUEF(804)

CALL VECT(O0.,»-30.)

CALL ARROWII(1y4y-1)

CALL ESUE :

CALL AFNT(150.9740.y~-1y-4)
CALL VECT(0.960.)

CALL RIOT(=10,90.-1,-4)
CALL SURF(13,14)

CALL SUEBRF(113y114)

CALLL AFNT(150.5820.9-15-4)
CALL VECT(0.,960,)

CALLL ARROWD(~-1y4y-1)

CONTINUE WITH F10-11, DNOWNWARD.

CALL AFNT(350.,»880.,9-1y-4)
CALL ARROWI(-154,-1)

CALL VECT(0.s-460.)

CALL RIDOT(-10.,s-204s9~-1y-4)
CALL SURF(17514)

CAlLL SUERF(117,114)

CALL AFNT(350.»800.9-1y-4)
CALL VECT(0.»-300.)

CALL AFNT(550.9500.9-1,-4)
CALL VECT(0.»300.)

CALL RDOT(~10,5049-1y-4)
CALL SUBF(16+14)

CALL SURF(116,114)

CALL AFNT(550,,820.y-1y-4)
CALL VECT(0.,560.)

CALL ARROWN(-1y4,-1)

FINISH LINE Di1-11.

CALL AFNT(740.,5,180,9-15-4)
CALL SUEF(15,14)

CALL SUEF(115,114)

CALL AFPNT(750.5180.9~1y-4)
CALL VECT(O0.»-60.)

CALL ARROWU(-154,-1)

&7

ISUEPt CL. CH Ci1-11

ISURF: OF CR C1-11

I FR FOR ARROWS
ISURF: RAISE REG VOLT

ISURF: ILWR REG VOLT

ISURFY Cl. CR INT CON
ISURF: OF CE INT CON

ISURF: CL CR E10-11
ISURF: OF CR E10-11

ISURF: CL CR F10-11
ISUEF: OF CR F10-11

ISURF: CL CR D1-11
'SURF?! OF CR D1-11
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CONTINUE WITH THE MANUAL s

START

WORK

CALL
caLl

cAaLL
caLl

CALL
CALL
CALL
Cal.L
CALL
CALL
CALL
CALL
CALL
CAaLL
CALL
CaLL
CALL
CALL
CALL
CALL
CALL
CALL

M COMFONENTS.,

WITH THE FEAK LOAD ANDIN EMERGENCY GENERATOR AND

TO THE LEFT.

AFNT(726.9765.9-19-4)
CIRCLE(2S5.9-191»-1)
AFNT(743,9755.9-19-1)
TEXT("47)
AFNT(750,9740.9-1+~-1)
VECT(0.»-240,)

AFNT (650.970049—-1y~1)
VECT(0.»-80.)
SUERF(165)

SWCLV (1)

ESUER

OFF (165)

SUBRF (65)

SWOFV (1)

ESUR
AFNT(650.9600,9-1»-1)
VECT(0.»-260,)
SUEF(166/,165)

OFF (166)

SURF (661 65)
AFNT(65049320.9-1y-1)
VECT(0.9-70.)

ISURF: CL

'SURF: OF

ISURF: CL

'SURF: OF

CONTINUE WITH MANUAL CONNECTION TO F10-11.

CaLL
CaLL
caLL
CALL
CALL
CALL
CAaLL

AFNT (450,9700.9-1»-1)
VECT(0.»-80.)
SUBP(1675»165)
OFF(167)

SUERF (679 65)
AFNT(450.9600.9-15-1)
VECT(0,s~-200.)

ISURF: CL

!SURF: OF

CONTINUE WITH MANUAL CONNECTION TO E10-11.

CALL
CALL
CALL
CALL
CALL
CALL
CALL

CONTINUE WITH MANUAL

CALL
CALL
CALL
CALL
CALL
CALL
caLL
CALL
caLL
CALL
caLL
CaLL

WRITE THE TEXT FOR THE

AFNT(250.,»700.y~-1y-1)
VECT(0.»-80.)
SUERF(168,165)

OFF (168)

SURF (685 65)
AFNT(250.,9600.9-19~-1)
VECT(0.+»=-200,)

AFPNT(50.95504s9=1y-1)
VECT(0.9~70.)
SUBF(169+165)

OFF (169)

SUEF (69965)
AFNT(50.9460.9-1y-1)
VECT(0.9»-120.)

SUEF (1705165)
OFF(170)

SUBF (709 65)
AFNT(50.9320.9-19-1)
VECT (O, y=70.)

*ARE YOU SURE®

ISURF: CL

'SUEF: OF

ISUERF: CL

!SUERF:! OF

'SURF: CL

'SUERF: OF

LOURLE CHECK

FOR LIGHT FEN HITS DNURING THE FROGRAM RUN.

caLL

SUEF (90)

SW EMER GEN

SW EMER GEN

SW n1-11

SW ni-11

SW F10-11

SW F10-11

SW E10-11

SW E10-11

CONNECTION TO C1-11 AND INTERCONNECTION.

SW E10-11

SW E10-11

SW C1-11

SW Ci1-11

ISURF: R U SURE

—

T —




AD=A061 029 AIR FORCE INST OF TECH WRIGHT=PA1~ERSON AFB OMIO F/6 10/2

DIGITAL COMPUTER: INTERACTIVE GRAPHICS CONTROL OF AN ELECTRICAL==ETC(U)
1978 L R DAVIS ;

UNCLASSIFIED AFIT=C1=78=115 NL

?53 .I EE? l““““““"“““““““\l““‘l“““‘l“““““““I“““““““‘
b

~

END
DATE
.nLn{D
=79
poc




noon o000

(g}

oo o

ooo0

o} aoaon

CALL AFNT(B70.9750.r~19-5¢1)
CALL TEXT(’YOU SURE?’)

DRAW THE *YES® SUERFICTURE.

CALL SUEF(91) ISUERF: CK IF YES
CALL AFNT(880.»700.919-5,-1)

CALL TEXT(’YES’)

CALL ESUR

NRAW THE °*NO®* SURFICTURE.

CALL SUERF(92)

CALL AFNT(9250.»7004.91»-5s~1)
CALL TEXT(’NO’)

CALL ESUER

CALL ESUR
CALL OFF(90)
FLACE THE DATA TO RE MONITORED.

CALL AFNT(0.9725.,9-1y-5)

CALL NMBR(9465V0OLTS»S5y’(FS5.2) )
CALL STAT(-1)

CALL TEXT(’ V')

CALL STAT(1)

CALL AFNT(0.9675.9-1y~5)

CALL NMER(947yVOLTSySy» ‘(F5.2)7)
CALL STAT(-1)

CALL TEXT(’ HZ’)

CALL STAT(1)

CALL AFNT(0,»625.9-1y~5)

CALL NMER(948,V0LTS»Sy " (F5.2)7)
CALL STAT(-1)

CALL TEXT(’ A’)

CALL STAT(1)

CALL AFNT(265.9460.9-19-5)

CALL NMER(?65,VOLTS»ySy " (F5.2)7)
CaLL STAT(-1)

CaLL TEXT(’ VOLTS’)

CALL STAT(1)

Al THE MENU OF OTHER FICTURES.

CALL MENU(930.»500.5-50.,»805y'STAT 1’/y/GEN 1’y MENU’)
SAVE THE FICTURE ON A FILE CALLED *STAT11.DIPY*®.

CALL SAVE(’STAT11.DFY‘)

STOF
END

THE FOLLOWING IS THE CONTENTS OF FILE» STAT11.CMD?

STAT11/~CP»TI/SH=STAT11,0SFSURyGLIR/LB

/
ASG=GRO?1
/77
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THE °*GEN1.FTN® FILE CONTAINS THE FORTRAN SOURCE FOR THE
GENERATOR 1 DISFLAY. EDIT THE FILE USING THFE EDIT UTILITY.
IT USES SURROUTINES CONTAINED IN THE FILE, °*NSFSUR.FTN'. IF THIS
FILE HAS NOT REEN FREVIOUSLY COMFILED, IT MUST RE COMFILED TOO.
TO COMFILE WITHOUT A SOURCE LISTING, TYFE:

*FOR GEN1=GEN1

TO COMFILE WITH A NUMEERED SOURCE LISTINGy TYFE?
*FOR GEN1=GEN1/LI%1

TO TASK ERUILD USING THE INDIRECT COMMAND FILEs TYFE?
*TKE @GEN1

THIS CAUSES A FILE, "GEN1.0OEJ"» TO RE CREATED RY THE “FOR®
COMMAND AND A FILE» "GEN1.TSK"s TO EBE CREATEDI RY THE "TKE" COMMAND.
THE *"@* SYMEOL INDICATES THE USE OF AN INDIRECT COMMAND FILE. THIS
IS FILEs *GEN1,.CMD®"s AND CONTAINS THE TASK BUILDER COMMANDS NECESSARY
TO BUILD THIS TASK.

TURN ON THE VT-11,y THEN RUILI' THE DISFLAY TO RE SAVED' RY TYFING?

“RUN GEN1

IF THE AROVE SEQUENCE IS FOLLOWED A NEW FILE IS CREATED CALLED
“GEN1.DFY®" THAT CONTAINS THE SAVED DISFLAY.

THE FOLLOWING IS A LIST OF THE SURFICTURE NUMRERS FOR THE
GENERATOR 1 DISFLAY. THE FIRST SET CONTAINS THE SURFICTURE NUMRERS
THAT WILL EE LIGHT FEN SENSITIVE. THE ORDER DETERMINES THE ORDER
OF THE COMFUTED GO TO STATEMENT’S ARGUMENTS IN THE MAIN FROGRAM.
THE REMAINDER ARE NOT SENSITIVE AND ARE FOR COFYING FURFOSES ONLY.

SUERFICTURE NUMRERS NESCRIFTION
1001 HV TRANSMISSION TEXT FOR SW
1002 SYNCRN TEXT FOR SW
1003 STATION 1 TEXT FOR SW
1004 STATION 11 TEXT FOR SW
1005 MENU TEXT FOR SW
1006 GENERATOR 1 VOLTAGE RAISE ARROW
1007 GENERATOR 1 VOLTAGE LOWER ARROW
1008 GENERATOR 1 FREQUENCY RAISE ARROW
1009 GENERATOR 1 FREQUENCY RAISE ARROW
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! c FROGRAM TO DRAW THE GENERATOR 1 STATION.
c
COMMON/DFILE/IRUF (1000)
g CALL INIT(1000)
c
c START AT THE SECTION OF THE RING RUS.
C

CALL AFNT(300.,1020.»-1y-4)
CALL VERUS(-10.,5)

CALL RIOT(O.»-10.9-1»-5)
CALL VBUS(-10.,5)

CALL RIOT(O.»~10.9-15-4) g
CALL VERUS(-30.,5)

CALL RDOT(-1.y-1.9-1,-4)
CALL HRUS(S0.,5)

CALL RIOT(10+90.9-1,0-4)
CALL HEUS(10.,5)

CALL RIOT(10.5049-19-4)
CALL HRUS(10.,5)

CALL STAT(-1)

CALL AFNT(350.5980,9~19-3)
CALL TEXT(’RING ERUS‘)

CALL STAT(1)

IRAW THE HV TRANSMISSION SWITCH WITH DASHED LINE.

coon

CALL AFNT(500.5910.915-5)

CALL SUERF(1001) !SURF? HVUTRNS SW
CALL TEXT(’HV TRANSMISSION’)

CALL ESUE

CALL. AFNT(800.5900,9-1y-4y-1,4)

CALL VECT(-700.50,)

DRAW THE CONNECTION ILINE G1-3 ANDN GENERATOR 1.

a0on

CALL AFNT(266.9360.9-19-4y~-1»1)

CALL CIRCLE(3S5.5-154,-1)

CALL AFNT(293.5355.9~1»-5)

CALL TEXTC(’1’)

CALL AFNT(300.,,400.9-1+-4)

CALL VECT(0.»80.)

CALL TRANSF

CALL VECT(0.960.)

CALL RIOOT(~10.90.9-19-4)

CALL SUEF(6) ISURF: CL CR GEN 1
CAall. CERCLD(4)

CALL ESUR

CALL SUEF(106) ISURF: OF CR GEN 1
CALL CROPN(4)

CALL ESUR

CALL AFNT(300.,5600.9-19-4)

CALL VECT(0.r348.)

WRITE ALL THE TEXT FOR GENERATOR ONE.

aoao0o

CALL AFNT(200.,+290.9~19-5)
CALL STAT(-1)

CALL TEXT(’FRIME MOVER’)
CALL AFNT(200,5260.9-19-5)
CALL TEXT(’EXCITATION’)

s
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CALL AFNT(200.»220,9-1y-5)

CALL TEXT(’VOLTAGE AMFS 7))

CALL AFNT(290,5180.»1,-4)

% CALL SURF(1006) ISIIRF: RATISE VOLT GEN 1
! CALL VECT(0.»30.)

CALL ARROWU(1,4,-1)

CALL ESUR

r CALL AFNT(290.5170.91y-4)

| CALL SUEF(1007) ISURF! LWR VOLT GEN 1
P CALL VECT(0.»-30,)

! CALL ARROWD(1,4,-1)

: CALL ESUE
! CALL AFNT(375.5150.,9-1y-5)
| CALL TEXTC’F.F.*)
CALL AFNT(215,5100.,s-1y-5)
. CALL TEXT(’FREQ’)
{ CALL AFNT(290.,60,51y-4)
4 CALL SUEF(1008,1006) !SIIRF: RATSE FRER GEN 1 :
| CALL AFNT(290,550.915-5)
CALL SUEF(1009,1007) 'SURF: LWR FRER GEN 1
CALL AFNT(385,,80,5-1,-5)
CALL TEXTC(‘KW’)
CALL STAT(1)

c
c IRAW THE FRIME MOVER AND EXCITATION SWITCHES FOR GENERATOR 1.
c
CALL AFNT(390.5290.915-5)
CALL SUEF(151) ISURFS GEN 1 DC SUF ON
CALL TEXT(’ON‘)
CALL ESUR
CALL OFF(151)
CALL SUEF(S1) ISURF: GEN 1 NC SUF OFF
CALL TEXT(/OFF‘)
CALL ESUR
CALL AFNT(390.9260.919-5)
CALL SUEF(152,131) ISURF? GEN 1 EXCI
CALL OFF(152)
CALL SUERF(S52,351) ISURF?: GEN 3 EXCIT OFF
c
C FLACE THE DATA TO EE MONITORED IN CORRECT FOSITION.
Cc
CALL STAT(1)
CALL AFNT(200.,5165,9-1y-5)
CALL NMER(931,V0LTSyS» ' (F5.2)°)
CALL AFNT(200.545.9-1+-3)
CALL NMER(932,V0LTSsSy’ (F5.2)7)
CALL AFNT(340.,5190.5-15-5) X E
CALL NMEBR(933,V0LTSsS» "(F5.2)7)
CALL AFNT(2360.9120,5-15-5)
CALL NMER(934,V0LTS+Sy " (FS.2)7)
CALL AFNT(360.,950.9-19-5)
CALL NMER(P3G,V0LTS» Sy "(F5.2)7)
C
C WRITE THE TEXT FOR THE °*ARFE YOU SURE® UOURILE CHECK
C FOR LIGHT FEN HITS DURING THE FROGRAM RUN.
CALL. SURF(90) ISURF: R U SURE
CALL AFNT(B70.975049-19-591)
CALL TEXTC(’YOU SURE?’)
c
C NRAW THE °*YES*® SURFPICTURE. !
c i
CALL SUBF(91) ISURF?: CK IF YES
CALL AFNT(880,9700.919~59-1)
CALL TEXT(’YES’)
CALL ESUB
c
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DRAW
CALL
CALL
CALL
CALL
CALL

CaLL

WRITE DATA ON THE RIGHT SIDE OF FICTURE.

CALL
CALL
CALL
CALL
CALL
CALL
CaLL
CALL
CALL
CALL
CALL
CALL
cAaLL
CALL
CALL
CALL
CALL
CALL
CAaLL
CALL

THE *NO* SURFICTURE.

SUBF(92)

AFNT(950.9700.719~5y-1)

TEXT(’NO’)
ESUR

ESUR

OFF (20)

STAT(-1)

AFNT (600.9700.9~-1»-5)
TEXTC xkk DATA XXX‘)
AFNT (6004 9660.7-19-3)
TEXT(’GEN 2’)
AFNT(65049620.9-1»-5)
STAT(1)

NMER (936 VOLTS»Sy " (FS.2) %)

STAT(-1)

TEXT(’ VOLTS’)
AFNT(650.9580.9-19-35)
STAT(1)

NMER(937»VOLTS» S5y ‘(FS5.2) )

STAT(-1)

TEXT(’ HZ’)

AFNT (650495404, 9y-1y-5)
STAT(1)

NMER(2405VOLTS» Sy " (FS5.2) 1)

STAT(-1)
TEXTC(? KW’)

WRITE THE DIIATA FOR GEN 3.

CALL

CALL
CALL
CALL
CALL
cCALL
CALL
CALL
CALL
caLl

CALL
CAlL
CALL
cal.L
CaLlL
CcaLL
cAaLL

WRITE THE DATA FOR INTERCONNECTION.

CAaLL
CaLL
CALL
CALL
CALL
CALL
CALL

AFNT(600.9460.9-1y-5)

TEXT('GEN 37)
AFNT (650.9420.9-1y-5)
STAT(1)

NMER(941,VOLTS»Sy "(FS.2)7)

STAT(-1)

TEXTC(’ VOLTS’)

AFNT (650, 9380 . 9~19-95)
STAT(1)

NMER(942,V0L.TS»Sy " (FS5.2) %)

STAT(-1)

TEXT(’ HZ‘)

AFNT (6504 9340.9-19-5)
STAT (1)

NMER(945yVOLTS»S59 "(FS5.2) %)

STAT(-1)
TEXTC(? KW’)

AFNT(600.9260.9~19-5)
TEXTC(’INT CON’)

AFNT (6504 922049-19-5)
STAT(1)

NMER (946,VOLTS»S» (F5.2)7)

STAT(-1)
TEXT(’ VOLTS’)
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CALL AFNT(450.9180,9~1+-5)

CALL STAT(1)

CALL NMRR(247,VOLTS»S» ' (FS5.2) )
CALL STAT(-1)

CALL TEXTC(’ HZ’)

CALL AFNT(200.9355.9v-1y-5)

CALL TEXT(’GEN’)

Call. STAT(1)

CALL AFNT(350.s850.v-1,-5)

CALL NMEBR(P67sVOLTS»S» " (FS5.2)7)
CALL STAT(-1)

CalLL TEXT(’ VOLTS?)

CALL STAT(1)

ADD THE MENU FOR SWITCHES FOR OTHER FICTURES.

CALL MENU(930.5500,y-50,51002y “SYNCRN’» “STAT 179 STAT11’+ "MENU’)

SAVE THE FICTURE IN A FILE CALLED ‘GEN1.DFY‘.

CALL SAVE(‘GEN1.IIFY’)

STOF
END

THE FOLLOWING IS CONTAINED' IN THE FILE»

GEN1/~CF»TI!/SH=GEN1y»DSFSURyGLIR/LE
/

ASG=GRO?$1

44
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THE °*SYNCRN.FTN® ANDIl *SYREST.FTN® FILFS CONTATN THF FORTRAN
SOURCE FOR THE SYNCHRONIZING DISFLAY. EUTT THF FTILES USING THFE EDIT
UTILITY. THESE FILES USE SURROUTINES CONTAINFD IN A FILE CALLED
*ISFSURJFTN®". IF THIS FILE HAS NOT REEN FREVIOUSLY COMFTILETY

IT MUST RE COMFILED T0O.
TO COMFILE WITHOUT A SOURCE LISTINGs TYFES

=FOR SYNCRN=SYNCRN
ANl THEN *FOR SYREST=SYREST

TO COMFILE WITH A NUMRERED SOURCE LISTINGs TYFE?

*FOR SYNCRN=SYNCRN/LI?1
AND THEN *FOR SYREST=SYREST/LI:1

TO TASK EUILD USING THE INNIRECT COMMAND FILEs TYFE?
*TKR @SYNCRN
THIS CAUSES FILESs °*SYNCRN,QEJ®" ANII "SYREST.ORJ®"s TO RE CREATED
RY THE *FOR"* COMMAND AND A FILEs *"SYNCRN.TSK"» TOQO RE CREATED RY
THE *TKE® COMMANDI., THE ®"@®* SYMRQL INDICATES THE USE OF AN INDIRECT
COMMANIT FILE. THIS IS FILE, *SYNCRN.CMD"'s AND CONTAINS THE TASK RUTILDER
COMMANDS NECESSARY TO RUILI THIS TASK.
TURN ON THE VUT-11 AND RUILD THE DISFLAY TO RE SAVED RY TYFING:
*RUN SYNCRN

IF THE ARQVE SEQUENCE I8 FOLLOWETl, A NEW FILE 18 CREATED CALLED
‘SYNCRN.IIFY®" THAT CONTAINS THE SAVED LISFLAY.
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THE FOLLOWING IS A LIST OF THE SURFTCTURE NIIMKERS FOR THE 4
SYNCHRONIZING DISFLAY. THE FIRST SET CONTAING THE SURFTICTURE NUMRERS
THAT WILL RE LIGHT FEN SENSITIVE. THE ORDFR NETERMINFS THE ORDER
OF THE COMFUTED GO TQ STATEMENT’S ARGIIMENTS TN THE MATN FROGRAM.

THE REMAINDER ARE NOT SENSITIVE AND ARE FOR COFYING FURFOSES ONLY.

SUBRFICTURE NUMERER DNESCRIFTION 1
1101 GEN 1 VOLTAGE RATISE ARROW
1102 GEN 1 VOIL.TAGE | OWER ARROW
1103 GEN 1 FREQUENCY RATSE ARRDW
1104 GEN 1 FRFQUFNCY LOWER ARROW
1105 GEN 2 VOLTAGFE RATSE ARROW
1106 GEN 2 VOLTAGE L OWER ARROW g
1107 GEN 2 FREQUENCY RATSE ARROW
1108 GEN 2 FREQUENCY LLOWER ARROW
1109 GEN 3 VOILTAGE RATSE ARROW
1110 GEN 3 V0L TAGE LOWFR ARROW *
1111 GEN 3 FREQLENCY RATSF ARROW
1112 GEN 3 FREQUENCY LOWFR ARROW
1113 INT CON VOLTAGE RATSE ARROW
1114 INT CON VDLTAGE LNDWFR ARROW
1115 HVU TRANSMISSTON TEXT FOR SW *
1116 STATION 1 TEXT FOR SW
1117 GEN 1 TEXT FOR SW ]
1118 ST 11 TEXT FOR SW
1119 MENU TEXT FOR SW
1120 VERTICAL ERUS TIASH 10 UNITS
1121 VERTICAL RUS DASH 10 UNITS
1122 VERTICAL ERUS ON LEFT
1123 HORTZ. RUS 100 LEFT
1124 HORTZ. RUS 100 RIGHT 1
1125 VERTICAL RUS ON RIGHT
1126 GEN AND' TRANSF 1
1127 ; GEN AND TRANSF 2
1128 GEN ANT TRANSF 3
1129 ST 11 RUS
1130 GEN 1 TRANSF ONLY
1131 INT CON TRANSF
1135 CIRCLE ONLY
1136 ; INT CON CIRCLE

THE FOLLOWING IS THE CONTENTS OF THE FILEs SYNCRN.CMD:?

SYNCRN/-=CF»TI:/SH=SYNCRN»SYRESTyISFSURyGLIR/LR
/

ASG=GRO¢1

7/
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FROGRAM TO DRAW THE SYNCHRONIZING

COMMON/DFILE/TRUF (1050)
CALL INIT(1050)

START WITH THE RING BUS SFECTION,
CALL AFNT(150,91020.5-15-4)
CALL SUBP(1122)

CALL SUEF(1120)

CALL VEUS(-10,+5)

CALL ESUE

CALL RDDT(O.9y=10.9-1y-4)
CALL SUEBF(1121,1120)

CALL RIOT(O.s9»~10.s9-15-4)
CALL VRUS(-30.+5)

CALL ESUER

caLl SUEF(1123)

CAlL HRUS(100.95)

CALL ESUER

CALL RIOT(0,9y-10.,9-5»-5)
CALL SUEF(4)

CALL CECLD(4)

CALL ESUER

CALL SUEF(104)

CAlLL CROFN(4)

CALL ESUE

CALL AFNT(27049950.9-19~-4)
CALL HEUS(160.95)

CALL RDOOT(O.9y~10s9~19-4)
CALL SURF(5y4)

CALL SURF(1055104)

CALL AFNT(A450.,3950.5~-15-5)
CALL SUBF(1124»1123)

CALL RDOOT(O.9»70.9-19~-4)
CALL SUEF(1125,1122)

FICTURE.

I SURF

1 SURF

' SURF

I SUERF

' SURF

| SURF

tSURF
| SURF

' SUBF

I SURF

WRITE THE DESIGNATION FOR THE GEHERATORS AND

CALL AFNT(143.,405.9~-1»-5)
CALL TEXT(’ 1)
CALL AFNT(343.,405,5s-1+y~3)
CALL TEXTC"27)
CALL AFNT(543,5405,9-19~5)
CALL TEXT(’37)
CALL AFNT(743.5805,5-1+-5)
CALL TEXT('R’)

TEXT FOR RING EUS.
ALSO FOR THE GENERATORS.

CALL STAT(~1)

CALL AFNT(290.»980,9=1y-5)
CALL TEXT('RING BUS’)

CALL AFNT(70.+405.y~19~5)
CALL TEXT(’GEN’)

CALL AFNT(270.5405,5~1,-5)
CALL TEXT(’GEN’)

CALL AFNT(470.,9405,9-1y~5)
CALL TEXT(’GEN’)
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VRUS SECTTON
VRUS 10

VRUS 10

HERUS 100

ClLL CR RNG RUS LT

OF CR KNG RUS LT

CI. CR RNG RUS RT
OF CRB RNG RUS RT

HRUS ON RT

VRS SECT ON RT
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DRAW GEN 1y TRANSFORMER, ANTI CTRCUTT EREAKFR,

CALL AFNT(126,,415,,-19-4)

CALL SURF(11264) ISURFS GFEN1 & TRANS
CALL SURF(1135) 'SURF: CTRCLE NONLY
CALL CIRCLE(25.»-1v4,-1)

CALL ESUER

CALL RDOT(24,525.»-1,-4)

CALL SUEF(1130) ISUBF$ TRANS ONLY
CALL VECT(0.950.)

CALL TRANSF ! GEN 1 TRNS

CALL VECT(0.»50.)

CALL ESUR

CALL ESUR

CALL RIOT(-10.50.»-1,-4)

CALL SURF(65,4) I SUKF
CALL SUERF(1065104) | SURF
CALL AFNT(150.9600.9~-1v-4)

CALL VECT(0.,350.)

Cl. CR GEN 1
OF CR GEN 1

e ve

DRAW GEN 2y TRANSFORMERy AND CIRCUTIT RREAKERS UF TO THE RING RUS.

CALL AFNT(325.5415.9-19-4)

CALL SUBRF(1127,1126) ISURF: GEN 2 & TRNS
CALL RDOT(-10.,50.»-1y-4)

CALL SUERF(75,4) 'SURF: CLL CR GEN 2
CALL SUERF(107,104) ISURF: OF CR GEN 2

CALL APNT(350,»600,5-15-4)

CALL VECT(0.»100.)

CALL RIDOT(-10.50,9y-19-4)

CALL SUEF(9y4) ISURF: CLL CR A1-3
CALL SUEBF(109,104) ISURF: OF CR A1-3
CALL APNT(350.,9720.9-1y-4)

CALLL VECT(0.9y230.)

IRAW GEN 3» TRANSFORMER» AND CIRCUIT EBREAKERS TO RING RUS,

CALL APNT(525.»415.9-1»-4)

CALL SUERF(1128,1126) ISLIKF: GEN 3 & TRNS 1
CALL RIOT(-10.90.y-15-4)

CALL SURBF(8y4) ISURF: Cl. CR GEN 3

CALL SURF(108,104) ISUERF? OF CR GEN 3

CALL AFNT(550,5600.,9-19-4)

CaLL VECT(0.,»100.)

CALL RIOT(~10,90,9~1y-4)

CALL SURF(10,4) ISURFS CL. CR R1-3
CALL SURF(110,104) ISURFS OF CR K1-3
CALL APNT(550,9720.9-19-4)

CALLL. VECT(0,»230.)

IRAW STATION 11 EBUS THEN THE LINES C1-11 ANDN D1-11.

CALL APNT(350.9650.9=19-4)

CALL HBUS(200,95)

CALL AFNT(416,9650.9~1v-4) ISTART C1-11

CALL VECT(0,950.)

CALL RDOT(~10.90.9~1»-4)

CALL SUEF(11,4) 'SURF: CL CR C1-11 ST-1
cALlL SURF(111,104) 'SURF: CL CR C1-11 ST-1
CALL AFNT(416.9720.9~1v-4)

CALL VECT(0,»80.) ! 416+800
CALL VECT(234,90.) ! 650,800
CALL VECT(0,y»=250.) ! 650,550 4
CALL VECT(50.50.) ! 700,550 t
CALL VECT(0,»30.) . :
CALL RDOT(~10.90.9-1+-4) :
;
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CALL
CALL
CalLL
CALL

CALL

CAlLIl

CALL
CALL
CALL
CALL
CALL

call

CALL
CALL
CALL
caLt

CALL
CALL
CALL
CALL

NIRAW

oaoo

CALL

CAaLL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALIL
CALL

CaLL

CALL

o onn

STOF
END

. A S SR~
L ———

SURF (14,4)
SURF(114,104)
AFNT(700.9600.9~-19-4)
VECT(0.»%50.)

SUEF (1129, 1123)
VECT(0.»-50.v-1+4)
RIOT(-10.,-20.9v-1»-4)
SURF(155,4)
SUERF(115,104)
AFNT(B800.»580.9-19-4)
VECT(0.,»-80,)
VECT(-2004.+04)
VECT(-116.+0.)
VECT(0.»-30.)
RAGT(~10,»-20.y-1y-4)
SURF(12-4)
SUEF(112,104)
AFNT(484.9700.9~1y-4)
VECT(0.+»~-50,)

INTERCONNECTION,

AFNT (750496504 9v-1y~4)
SUBF(1131,1130)
AFNT(7264.9815.y~-1y-4)
SURF(1136,1135)
AFNT(750.9840.9-1y-4)
VECT(0.++50.)
ROOT(~10.90.9-15-4)
SUEBF(1354)
SUBF(113,104)
AFNT(750.7910.9-15-4)
VECT(0.»70,)
ARROWDI(~1,4,-1)

AFNT(700.51000.9-19-5)

TEXTC”INT CON’)
AFNT(650.9400.9y-19-5)
TEXT(’SYNCHRONIZING’)

THE REST OF THE FICTURE.

RESTOF

b

' SUIKF
| SURF

CL R Cl=11 8711
OF CR C1-11 5711

ee oo

TSULES ST-11 RUS

I SURF

START D1i-11

CL GR Nl-11 S5T11

'SURFS OF Ck Dl-11 ST11

1
!
!
1
!

B800»500
6005500
65005750
484,750
484,720

SURPS CIL CR Di-11 ST-1
ISURF? OF CR DI1-11 8T-1

ISUURF: INT CON TRNS

ISURFS IN CON CIR

ISURFS Cl. CR INT CON
ISURF: OF CR INT CON
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SUERROUTINE TO FINISH THE SYNCHRONIZING FICTURE.

SUEBROUTINE RESTOF

DISFL

CALL
CALL

CALL
CALL
CALL
CALL

CaALL
calLL
cALL
CALL
CALL
CALL
CALL
CALL
caLlL
CALL
CALL
CALL

CALL
CALL
CALL
CALL
CALl

CALI

CALL
CcalL
caLl

CALL
CALL
caLL

CALL
CALL
cALL
caLL
CALL
caLl

CALL
caALL
chLl

CALL
CALL
cALI.

CALL
caLL
CALL
CAtL.L
caLL
cALL
cAaLL
CALL
CALL

AY THE DI'ATA FOR THE VARIOUS SOURCES.

AFNT(115,/,350.9~-1y-5r-1,1)
TEXTCVOLT’)

AFNT (180,»300.»1»-4)
SUERF(1101)
VECT(0.»30,)
ARROWU(1y4,-1)

ESUER
ROOT(O0.»~40.9-1y-~4)
SURF(1102)
VECT(0.»~-30.)
ARKOWD(1,4,-1)

ESUER
AFNT(120.9220.y~19-5)
TEXT(’FREQ’)
AFNT(180,5170.91v-4)
SURF(1103,1101)
RIIOT(O.»-40.919-4)
SUEBF(1104,1102)

AFNT(315,,350.9-1y-5)
TEXTC('VOLT”)
AFNT(280,5300,91y-4)
SUBF(1105,1101)
ROOT(O.»-40,9-1y-4)
GUBF(1106,1102)
AFNT(320,9220.9-1y-5)
TEXTC'FREQ’)

AFNT (380,5170.919-4)
SUBF(1107,1101)
RIOT(O.»-40,919-4)
SUEF(1108,1102)

AFNT(515,,350,9~-1,-5)
TEXTC’VOLT’)
AFNT(580.,,300.91y-4)
SURF(1109,1101)
RIIOTC(O+»-404.91+~-4)
SURF(1110,1102)

AFNT (520,9220.,9-19-9)
TEXTC(’FREQ’)
AFNT(580.5170.915-4)
SUBF(1111,1101)
ROODT(O.+»-40,915-4)
SUEF(1112,1102)

AFNT(B15,+,850,9-19-5)
TEXTC(’VOLT’)
AFNT(880.,,800.,919-4)
GURF(1113,1101)
ROOT(O+9y=404919v~-4)
SURFP(1114,1102)
AFNT(B20.,9720.9-19~5)
TEXT(’'FREQ’)

STAT(1)

100

ISURF: RATSE GEN1 VOLT

'SURF: LWR GEN 1 VOLT

'SUKF: RATSE GEN1 FREQ

'SURF: LWR GEN1 FREQ

'SURF: RAISE GEN 2 VOLT

ISURF: LWR GEN 2 VOLT

ISURF: RAISE GEN 2 FREQ

ISURF?! LWR GEN2 FREQ

ISURF? RATSE GEN 3 VOLT

ISURF: LWR GEN 3 VOLT

ISURF: RATSE GEN3 FREQ

I1SURF: LWR GEN3 FRER

JSURF: RAISE INT VOLT

ISURFS LWR INT VOLT

T
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WRITE THE TEXT FOR THE °*ARE YOU SURE* NOURLFE CHECK
FOR LIGHT FFEN HITS DNURING THE FROGRAM RUN.
CALL SURF(90) ISURF? R U SURE

CALL APNT(B820.9750.9-19-5,1)
CALL TEXTC’YOU SURz?’)

DRAW THE °*YES®" SUERFICTURE.

CALL SURF(91) ISURF: CK IF YES
CALL AFNT(9200.9700.915-5y-1)

CALL TEXT(‘YES’)

CALL ESUE

DIRAW THE °*NO® SURFICTURE.

CALL SUEF(92)

CALL AFNT(970.9700.919~5»-1)
CALL TEXT(’NO’)

CALL ESUR

CALL ESUR
CALL OFF(90)
FLACE THE NUMBERS FOR THE DATA TO RE DLISFLAYED.

CALL AFNT(100.,+285,9-1»-5)

CALL STAT(1)

CALL NMER(931,V0LTS»Sy “(FS.2)7)
CALL AFNT(100.,5155.5»-15-5)

CALL NMER(932yV0LTS»ySy ‘(FS5.1)7)
CALL AFNT(300.,s285.9-1+-5)

CALL HMEBR(936yVOLTS»Sy “(FS5.2)7)
CALL AFNT(300,5155.9-1y-5)

CALL NMER(937,V0LTS»5y " (FS.1)7)
CALL AFNT(500.,,285.,-1¢-3)

CALL NMER(941,V0LTSySs (F3.2)7)
CALL AFNT(500.5155.y-1y-5)

CALL NMER(942,V0LLTSySy “(FS5.1)7)
CALLL AFNT(B00,»785.5-15-5)

CALL NMBR(946yVOLTSySy " (FS.2)7)
CALL AFNT(800.5690.5y-1y-3)

CALL NMBR(947,V0LTS»S5y " (FS.1)7)

SETUF THE MENU.

CALL MENU(930.5500.5-50.,91115y "HUTRNG"» “STAT 1’ 'GEN 17
STAT11’y "MENU’)

SAVE THE FICTURE IN A FILE CALLED "SYNCRN.DFY®,

CALL SAVE(’SYNCRN.DIFY’)

RETURN
END
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FIF:TI=INTRO.TXT

THE ®INTRO.FTN® FILE CONTAINS THE FORTRAN SOIIRCE FOR THF
INTRODUCTION DISFLAY. FEDIT THE FILF USING THE FUTIT UTTLITY.

TO COMFILE WITHOUT A SOURCE LISTING, TYFE:

*FOR TINTRO=INTRO

TO COMFILE WITH A NUMRERED SOURCE LISTING, TYFE?
*FOR INTRO=INTRO/LI:1

TO TASK RUILD USING THE INDIRECT COMMANIY FTLE, TYFE?
*TKE @INTRO

THIS CAUSES A FILEs, *INTRO.OEK.U®, TO RF CREATED RY THE °*FOR®
COMMANT ANI' A FILEs “INTRO.TSK®» TO RE CRFATFD RY THE “TKR® COMMAND.
THE *"@*" SYMEOL INDICATES THE USE OF AN INDIRFCT COMMAND FTILE. THIS
IS FILE, "INTRO.CMD®» AND CONTAINS THE TASK RUTLDER COMMANTIS NECESSARY
TO RUILD THIS TASK.

TURN ON THE VUT-11, THEN BUILIN THE DISFI AY TO KFE SAVEN RY TYFING:
+*RUN INTRO

IF T AROVE SEQUENCE IS FOLLOWETD A NFW FTIF T8 CRFEATFDL CALIFED
“INTRO.IIFY®" THAT CONTAINS THE SAVED DISFLAY.

THE INTRODUCTION DISFLAY HAS SURFTCTURFS OF TEXT FOR
SWITCHING FURFOSES ONLY. THEY ARE USEDN FOR CHANGTNG DISFIAYS.

SUBFICTURE NUMERER UESCRIFTION

HUTRNS TEXT FOR SW
SYNCRN TEXT
STAT1 TEXT
STAT11 TEXT
GFN 1 TEXT
SUBRST4 TEXT
IND LD TEXT
SURST6 TEXT
NETSYS TEXT
LIt CTR TEXT
EXIT TEXT

= ONINTUDWN=

-

THE FOLLOWING IS CONTAINED' IN THE FILEs INTRO.CMI?

INTRO/-CF»TI:/SH=INTROySFSUR»GLIR/LB
/

ASG=GRO?!1
/7 .
!
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FROGRAM TO WRITE THE INTRODUCTION ANDI ENTRY MENU FOR THE
CONTROL FROGRAM.

COMMON/DFILE/IBUF(i000)
CALL INIT(1000)

WRITE THE TEXT FOR EXFLANATION STARTING WITH TTITLE.

CALL AFNT(250.,850,r~-1¢-3)

CALL STAT(-1)

CALL TEXT(/FOWER STSTEM CONTROL GRAFHICS’)

CALL STAT(1) Y

WRITE TEXT.

CALL AFNT(S0.9750,9-19-3)

CALL TEXTC(’THE GRAFHICS THAT FOLLOWS THTS FXFLANATION CAN
CONTROL. THE 1y ‘FOWER SYSTEM SIMULATOR IN FRONT OF YOU. THE
COMFUTER IS’s1» FROGRAMMED T0O DETECT WHERE ANT WHEN YOIl FOINT
LIGHT FEN ON’y1y/SENSTTIZED FORTIONS OF THIS SCREEN. IF IT
DETECTS A *HIT®*y’»1)

CALL TEXTC(’IT WILL THEN EXECUTE SOME ACTTON THAT HAS Al SO REEN
FROGRAMMED’ 21y INTO THE COMFUTER. THE ACTTON MAY RE TO CLOSE
A CIRCUIT’»1y’RREAKERs RAISE A VDLTAGE, OR CHANGE FTICTURES. TO
AVOID’»y1y 'MISTAKESy A DNOURLE CHECK TS ANDEN TN THE FORM OF

A’y1)

CALL TEXTC(Z*YOU SURE®" QUESTION, FOINT THF | TGHT FEN T0 THE
"YES" OR‘»1»’*NO®y AS DESIRED, FOR THE CHANGE TNOTCATED RY
A TRIANGLE’»1s 'THAT AFFEARS AROUND THF LIGHT FEN HIT. THE
CIRCUIT’ »1y BREAKERS AND SWITCHES WILL OFEN TIF CLOSEN AND
VICE VERSA’»1)

CALL TEXT(’WHEN FOINTED AT. TO CHANGE FTCTURFS FOINT AT THE
WORD v 1y "IIESCRIBING THE FICTURE DESTRET, ONLY THOSE WORTS TN
BLOCK’ y1»/LLETTERS, NOT ITALICSs ARE SFENSTTIVE., TO CONTINUE °*HIT®
ONE OF “»1,'THE WORDNS ON THE RIGHT. THE FROGRAM CAN RE STOFFEN
ONLY EBY’91y“A HIT ON "EXIT®*.”)

CREATE THE MENU TO EE USED TO CHOOSE WHICH FICTURE TO START FROM.
CALL MENU(®30.9550¢y=50s91s "HUTRNS’ y 'SYNCRN’» 'STAT1/y 'STAT11 '

‘GEN 179 SURSTA 7y “INI LIy "SURSTS’ » NETSYS "I CTR’)
CALL MENU(930,550.950.911, "EXIT’)
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WRITE THE TFEFXT FOR THF °*ARF YO!U SURF*®* TOUKLF CHECK
FOR LIGHT FEN HTITS DURING THE FROGRAM RUN.

CALL
CAlL.L
CALL

LIRAW
CALL

CALL
CALL
CALL
DRAW
CALL
CALIL
CALL
CALL
CALL
cal.L
SAVE
calLL

STOF
END

SURF (90) 1GURFS R 1) SURF
AFNT(B70.9750.9-19-5s1)

TEXTC(’YOU SURE?’)

THE °"YES® SURFICTURE.

SUBRF(91) ISIIRF: CK TF YES
AFNT(880.9700.919-5y-1)

TEXT('YES’)

ESUER

THE °*NO® SUERFICTURE.,

SURF(92)

AFNT(950.9700.919-55-1)

TEXTC('NO’)

ESUR

ESUE

OFF(90)

THE FICTURE IN A FILE CALLED "INTRO.DFY®,

SAVE (INTRO.DFY )
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THE *STAT1.FTN® ANDl *STIFIN.FTN® FILES CONTATN THF FORTRAN
SOURCE FOR THE STATION 1 DISFLAY. FERIT THF FTLES HISTNG THE ERIT

b | UTILITY. THESE FILES USE SURROUTINES CONTAINFD TN A FILE CALLED
[ *DSFSUR.FTN", IF THIS FILE HAS NOT BEFN FRIEVIOUSLY COMFILEDS
b | IT MUST RE COMFILED TOO.

TO COMFILE WITHOUT A SOURCE LISTING, TYFE?

“FOR STAT1=STAT1
AND' THEN *FOR STIFIN=STIFIN

TO COMFILE WITH A NUMRERED SOURCE LISTINGs TYFE!?

*FOR STAT1=STAT1/LI?1
AND' THEN *FOR STIFIN=STIFIN/LI1 i

TO TASK BRUILLD USING THE INDIRECT COMMAND FILEs TYFPES
*TKR RSTAT1

THIS CAUSES FILESy °*STAT1.0RJ* AND *STIFIN.OR.I*y TO RE CREATED
RY THE *"FOR" COMMAND ANDN A FILE, "STAT1.TSK*s TO KE CREATED RY
THE °*TKER®" COMMAND. THE "@°* SYMEOL INDICATES THE USE OF AN INDIRECT
COMMAND FILE. THIS IS FILE» *STAT1.CMI®*» ANDI CONTAINS THE TASK RUILNER
COMMANDS NECESSARY TO RUILD THIS TASK.

TURN ON THE VT-11 ANII RUILD THE DISFLAY TO RE SAVEN RY TYFING:

*RUN STAT1

IF TH: AROVE SEQUENCE 1S FOLLOWEIl» A NFW FILE TS CRFATED CALLED
‘STAT1.DFY® THAT CONTAINS THE SAVED DISFLAY.

THE FOLLOWING TS A LIST OF THE SURFTCTURE NUMRERS FOR THE
STATION 1 DISFLAY. THE FIRST SET CONTAINS THE SURFICTURE NUMRERS
THAT WILL RE LIGHT FEN SENSITIVE. THE ORDER DETERMINES THFE ORDER
OF THE COMFUTED GO TO STATEMENT’S ARGUMENTS TN THE MATN FROGRAM.
THE REMAINUER ARE NOT SENSITIVE ANDIN ARE FOR COFYTNG FURFNOSES ONLY.

SUBFICTURE NUMBER DESCRIFTION
901 HV TRANSMISSTON TEXT FOR SW
902 GEN 3 RAISE VUOLTAGE ARRNW
903 GEN 3 LOWFR VUNLTAGF ARROW
204 GEN 3 RAISF FRFNUENCY ARRDW
905 GEN 3 LOWFR FREQIUFENCY ARROW
906 GEN 2 RATSE VOLTAGE ARROW
907 GEN 2 ILOWFR VOLTAGE ARROW
908 GEN ? RATSE FRENIENCY ARROW
?09 GEN 2 LOWFR FRFEAUENCY ARROW
910 SYNCRN TEXT FOR SW
911 GEN 1 TEXT FOR SW
912 STATION 11 TEXT FOR SW
913 MENU TEXT FOR SW 1Q ﬂmgn.cw
= : THIS PAGE 15 BES ““‘Immc P
920 GEN 2 ANDI TRNSF
921 TRANSF ORMER ¢
922 GEN TEXT ‘
923 8T SERV LOAD i
924 AG SFRV LD .
925 ST SERV TRNSF . }
_926 GEN 3 AND TRNSF d
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C
C FROGRAM TO NikaWw STATION 1.
! c
COMMON/DF ILE/TRUF(1050)
3 CALL INIT(1050)
c
c START WITH THE TOF OF THE FICTURE AND WORK DOWNWARD.
Cc
CALL AFNT(340.5950491y=5r-1v1)
CALLL SUEF(201) ISURF: HUTRNS SW
CALL TEXT(’HV TRANSMISSION’)
CALL ESUER
CALL AFNT(850.99240.9-19-4y-1,4) .
CALL VECT(-800,90,)
c
c WRITE TEXT ON THE OUTGOING LINES.
c

CALL STAT(-1)

CALL AFNT(120.5900.9-15-59=1,1)
CALL TEXT(’A1-3’)

CALL AFNT(314.5900.9-15-5)

CALL TEXT(¢(’C1-117)

CALL AFNT(514,990049-15-5)

CALL TEXT¢(’DI1-117)

CALL AFNT(720.5900,9-15-5)

CALL TEXT(’E1-3‘)

Ooo0

DRAW | INE A1-3.

CALL AFNT(150.5600.y~-19-4)

CALL VECT(0.»200.)

CALL RDOT(-10.50.v-1y-4)

CALL SUEF(9) ISURF: CIl. CR A1-3
CALL CERCLD(4)

CALL ESUER

CaLL SUERF(109) ISURFS: OF CR A1-3

CALL CHOFNC4)

CALL ESUER

CALL AFNT(150.9820.9-1v-4) .
i ol Aol G THIS PAGE IS BEST QUALLTY PRACTLCABIE
CALL ARROWU(-1545-1) FROM COPY FURNLSHED TO DDC L

DRAW LINE Ci1-11.

Iz Be ke

CALL AFNT(350.9700.9-15-4)

CALL VECT(0.s100.)

CALL RIOOT(=10:90.s9-1y-4)

CALL SUEF(11,9) ISIRFS £l CR C1-11
CALL SURF(111,109) ISIIRF: OF CR C1-11
CALL AFNT(350.5820.7-1y-4)

CALL VECT(0.»70.)

CALL ARROWU(-154y-1)

IIRAW LINE D1-11,

nonn

CALL AFNT(550,+700.9-19-4)
CALL VECT(0.»100.)
CALL ROOT(=10.9049~1v-4)

CALL SUERF(12,9) ISURF! CL CR N1-11
CALL SURF(112,109) ISURFS: OF CR D1-11
CALL AFNT(550.9820.9-19-4) K

CALL VECT(0.+70.)
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CALL ARROWU(-1+4,y-1)
DRAW LLINE R1-3.

CALL AFNT(750.9600.7-19-4)

CALL VECT(0.»200.)

CALL RDNOT(-10.»0.9-15-4)

CALL SURF(10,9) ISURF 2
CALL SUEF(110,109) ISURF 2
CALL AFNT(750.9820.9-15-4)

CALLL VECT(0.»70,)

CALL ARROWUC(1,4,~-1)

IRAW THE BUS.

CALL AFNT(750,9700.v~1y-4)
CALL HERUS(-600.,5)

DRAW CONNECTION TO GENERATOR 2.

CALL AFNT(140.,580.9-1y-4)

CALL SUEF(7,9) I SURF S
CALL SUERF(107,109) 1 SLIRF ¢
CALL AFNT(116+5365.915~4)

CALL SUEF (920) | SURF S

CALL CIRCLE(3S.y-194y-1)

CALL ROOT(34.935.9-1y-4)

CALL SURF(921) i ISLIRF 2
CALL VECT(0.,»80.)

CAlLL. TRANSF

CALL VECT(0.960.)

CALL FSUE

CALL ESUR

WRITE THE TEXT FOR THE GENERATOR.

CALL AFPNT(25.,9355.5-1,-5)

CALL STAT(-1)

CALL SUBF(922) | SURBF 2
CALL TEXT(’GEN‘)

CALL ESUR

CALL STAT(1)

CALL. AFNT(143,9355.9-1y-5)

CALL TEXTC(’27)

['RAW THE SERVICE LOADS.

CALL AFNT(400.v400.vy-1y-4)

CALL SUEBF(923) ISURF S
CALL LOAD

CALL ESUR

CALL AFNT(400.,v400.9-19-4)

CALLL VECT(100,+0.)

CALL SURF(924,923) I SUEF 2
CALL STAT(-1)

CALL APNT(350.9280.9~19-5)

CALL TEXT(’SERVICE LOADS’)

CALL AFNT(450,.,»400.5~15-4)

CALL SUBF(925,921) | SURF ¢
CALL RNOT(=10.9049~19-4)

CALL SUBF(46+¢9) ISURF ¢
CALL SUBF(144,109) I SURF?

CALL AFNT(450.9600.9~1y-4)
CALL VECT(0.+100,)

IIRAW GENERATOR 3,

CL

CR R1{-3

OF Ck R1-3

Cl.
0F

CR GEN 2
CR GEN 2

GEN 2 TRANS

GEN ? TRANS ONLY

‘GEN’ TEST

ST

AG

ST

ol
nF

SERV LD

SERV LD

SERV TRANS

CR ST SERV
CB ST SERV

TR dapr A
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CALL AFNT(715.9365.9-19-4)

CALL SURP(226»920) ISURFE GEN 3 TRANS
CALL RIOT(-10.»0.9-1,-4)

CALL SUERF(B8»9) ISURFS ClL CR GFN 3
CALL SURF(108,109) ISURF?: OF CR GEN 3
CALL AFNT(825.9355.9-19-5)

CALL SURF(927,922) 'SURF{ GEN TEXT

CALL AFNT(743.,355.9-19~-5)
CALL STAT(1)
CALL TEXTC(’3’)

WRITE ALL THE TEXT FOR THE GFENERATORS AS A SURFICTURE TO RE
COFIED FOR THE OTHER GENERATOR.

CALL AFNT(650.9290.9-1y-5)
CALL STAT(-1)

CALL TEXT(’FRTME MOVER’)
CALL AFNT(650.9260.9-19-5)
CALL TEXT(’EXCITATION’)
CALL AFNT(650.9220.9-1»-5)

CALL TEXT(’VOLTAGE AMFS ‘)
CALL AFNT(740.5180.91y-4)
CALL SUERF(902) 1SIRF: RATSF VOLT GEN 3

CALL VFCT(0.»30.)

CALL ARROWU(1,49~-1)

CALL ESUE

CALL AFNT(740,9170.911-4)
CALL SURF(903) ISURFS LWR VOLT GEN 3
CALL VECT(0.»-30.)

CALL ARROWD(1s45-1)

CALL ESUER

CALL AFNT(825.5915049-1,-5)
CALL TEXTC(’F.F.’)

CALL AFNT(665.9100.9-1y-5)
CALL TEXT(’FREQ’)

CALL AFNT(740.+60.91v-4)

CALL SURF(904,902) ISURF: RATSE VDLT GEN 3
CALL AFNT(740.950.91v-4)
CAlLL SURF(905,903) 'SURF: LWR FREQ GEN 3

CALL AFNT(835.980.,9-19-5)
CALL TEXT(’'KW’)

DRAW THE FRIME MOVER AND EXCITATION SWITCHES FOR GFNERATOR 3.

CALL STAT(1)
CALL AFNT(B40.5290491+»-5)

CALL SUBRF(149) ISURF: GFN 3 NC SUF ON
CALL TEXT(’ON’)

CALL ESUR

CALLL. OFF(149)

CALL SUBF(49) ISURFS GEN 3 NC SUF OFF

CALL TEXTC(’OFF’)
CALL ESUER
CALL AFNT(B840.+260.91y-5)

CALL SUEF(150,149) ISURFS GEN 3 EXCTT ON
CALL OFF(150)
CALL SURF(50,49) ISURF?: GFN 3 EXCIT OFF

FLACF THF DATA TO RE MONITORED IN CORRFCT FOSTTTON.

CALL AFNT(650.9165.9-19-5)

CALL NMER(941/,V0LLTS»ySy ' (F5.2)7)
CALL AFNT(650.94%5,9-19~-5)

CALL NMER(942,V0LTS»S5» (FS5.2)7)

CALL AFNT(810.5190.s~1,~5)
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CALL NMBR(943,V01.TS»5y " (F5,2)7)
CALL AFNT(810.9120.9-1»-5)
CALL NMRR(944,V0L.TS»3y ' (F5,2)°)

Sadandiios

CALL AFNT(810.,950.1~1y-5) 1
CALL NMER($45,V0LTS»S5y  (F5.2)°) 4
c WRITE ALL THE TEXT FOR THE GENFRATORS AS A SUKFICTURE TO RE
c COFIED FOR THE OTHER GENERATOR.
c
CALL APNT(S0.,290.r-1+-5)
CALL STAT(-1)
CALL TEXT(’FRIME MOVER’)
CALL AFNT(50.5260.9~17-5)
CALL TEXT(’EXCITATION’)
CALL AFNT(50.»220.,9~1,-5)
CALL TEXT(’VOLTAGE AMFS ‘)
CALL AFNT(140,5180.v1+-4)
CALL SUEF (906,902) ISURF$ RATSE VOLT GEN 2 h
CALL AFNT(140,5170.»1y-4)
CALL SUEF(207,903) ISURF$ LWR VOLT GEN 2
CALL AFNT(225,,150.9-1+-5)
CALL TEXT(’F.F.’)
CALL AFNT(65.5100.9-15-5)
CALL TEXT(‘FRER’)
CALL AFNT(140.7,60.915-4)
CALL SUEF(908,902) ISURF$ RAISE FRER GEN 2
CALL AFNT(140.550.715-4)
CALL SUEF(909,903) ISURFS LWR FREQ GEN 2
CALL AFNT(235,580.5-1y-5)
CALL TEXT('KW’)
c
c [RAW THE FRIME MOVER ANDI EXCITATION SWITCHES FOR GENERATOR 2.
(o
CALL STAT(1)
CALL AFNT(240,5290.s19~5)
CALL SUERF(147,149) ISURF$ GEN 2 NIC SUF ON
CALL OFF(147)
CALL SUEF(47,49) ISURF: GEN 2 TIC SUFP OFF
CALL AFNT(240,+260.515~5)
CALL SUBRF(148,149) ISURF: GEN 2 EXCIT ON 1
CALL OFF(148)
CALL SUEF(48,49) ISURFS GEN 2 EXCIT OFF
c
C CALL THE REST OF THE FROGRAM.
'C
CALL FINISH
STOP
END
THE FOLLOWING IS CONTAINED IN THE FILE, STAT1.CMD:
STAT1/~-CF»TI¢/SH=STAT1,ST1IFINsISFSUR»GLIR/LR
/
ASG=GRO$1
/7
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SURROUTINE TO FINISH THE STATION 1 PICTURE.

SURROUTINE FINISH
CALL OFF(155)

FLLACE THE DATA TO RE MONITORED IN CORRECT FOSITION.

CALL APNT(50.9165.9-19-9)

CALL NMER(936sV0LTS»Sy “(F5.2)7)
CALL AFPNT(S50,945.9-19-5)

CALL NMER(937sV0OLTS»Sy " (FS5.2)7)
CALL AFNT(210+9190.9-15-5)

CALL NMER(?238,V0LTS»Sy " (FS5.2)7)
CALL AFNT(210.9120.,9-19-5)

CALL NMER(939yVOILLTSyS5y "(FS5.2)7)
CALL AFNT(210.9¢504s9-19-5)

CALL NMER(P40sV0OLTSsSy "(FS5.2)7)
CALL AFNT(162.971049-19-5)

CALL NMER(966.sVOLTS¢Sy’(F5.2)°)
CALL STAT(-1)

CALL TEXT(’ VOLTS’)

CALL AFNT(233.,9650.9—19-5)

CALL TEXT(’STATION 1)

CALL STAT(1)

Al THE MENU FOR THE SWITCHES FOR THE OTHER FICTURES NEEDED
ON THIS FICTURE.

CALL MENU(930.5500.9-50.»9105 "SYNCRN’» "GEN 17, ‘STAT11’» ‘MENU’)
WRITE THE TEXT FOR THE "ARE YOU SURE® DOURBLE CHECK

FOR LIGHT FEN HITS DURING THE FROGRAM RUN.

CALL SUBRF(%0) ISURF?! R U SURE
CAILLL. AFNT(B870.575049~19-551)

CALLL. TEXT(’YOU SURE?’)

NRAW THE °*YFES* SURFICTURE.,

CALL SUEF(91) ISURF? CK IF YES
CALL. AFNT(880.9700.91y-5»-1)

CALL TEXTC(’YES’)

CALL ESUR

IRAW THE °*NO* SUEFICTURE.

CALL SURF(92)

CALL AFNT(950.97004919-59-1)

CALlL TEXTC(’NO‘)

CALIL. ESUE

CAlLL ESUR

CALL OFF(90)

SAVE THE FICTURE IN A FILE CALLED “STAT1.DFY®.

CALL SAVE(’STAT1.DPY’)

RETURN
END
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The Contents of the file, DSPSUB.FTN;
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SUBROUTINFE TO DRAW A CIRCLE OF RANTUS K.

KEGINGS AT THE

LEFT SIDE AND ENDIS AT THE LEFT SIDE.

FASS THE DNESTRED FARAMETERS IN THE ARGIMENTS IN THE

SAME ORDER AS LsI,F IN A NDRMA)L

SUBROUTINE CIRCLE(RsLF+sINTSLF)
CALL RIDOT(O.»0.9sLFyINTHLF)

X0l Ii=-R

YOLD=0.,

TH=3.14159

NTH=15./57.2958

no 1 1=1,24

TH=TH+DTH

XNEW=RXCOS(TH)

YNEW=R¥SIN(TH)

XF=XNEW-X0LD

YFP=YNEW-YOLD

IF(XF .LT. 0.,)GOTO 2

XF=XF+.5
GOTO 3
XF=XF=45
CONTINUE
IFCYF LT,
YF=YF+.5
GOTO S
YF=YF-=.5
CONTINUE
CALL VECT(XF»YF)
X0LD=XNEW
YOLD=YNEW
CONTINUE

RETURN

END

0.)GOT0 4

SUBROUTINE TD DRAW A HORTIZONTA)

STARTING FROM THE LFFT CENTER.
THE END I8 THE RIGHT CENTER.

SUBROUTINE HEUS(Hy INT)
CALL RIOT(O.914+9-19~INT)
CALL VECT(H»0.)

CALL RDOTCO.9»=2.99~=INT)
cCAll VECT(~HsO0.)

CALL RIOT(Hy1.99=INT)
RETURN

END

SUBROUTINE T0 DRAW A VERTICAL

RUS OF LENGTH (V) ,

GRAFHICS CALL.,

RUS 0OF VARTARLF LENGTH
DIMENSTONS ARE H»3.

STARTING

FROM THE ROTTOM CENTER AND ENDING AT THF TOF CENTER.

-DIMENSTONS ARE 3 ERY V.,

SURROUTINE VRUS(VyINT)
CALL RDOT(=1,50.9=1y~INT)
CALL VECT(O.»V)

CALL RDOT(2,904.99~INT)
CALL VECT(0.y=V)

CALL RDOT(=1.9Vyp=INT)
RETURN

END
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SUBROUTINF TD DNRaAW A TRANSFORMER.

IT STARTS ON THE BOTTOM CENTEFR AND FNDS ON THE
TOF CENTER OF THE TRANGFORMER, FOSTTION THFE REAM
ACCORDINGLY,., SIZE 15 36 RY 40,

onooOOr

SURKOUTINE TRANSF
DIMENSTION TRANS(12)
DATA TRANS/6:912006.9~12006b6091209b649-124y
1 6:912:2649-12./
CallL RIDT(-18,»28.50v~4) I Ry -18,28
CAlLL FIGR(TRANS»12,101) ISURFS: TOF  OF TRANSFORMFR
calll. RDDT(O.»~b6+50»~-4) I Ry 18,22
CALL VECT(-36,50.»0y4)
CALL ROODT(0,9»~4,505-4) ‘h ' Ry -18,18 &
CALL VECT(36.,y0.,90»4) N
CALL RDOOT(0.»-64+90,-4) € | K3 18,12
no 2 I=1,12
2 TRANG(T)=-TRANS(I)
CALL FIGR(TRANS»12,102) TSRS ROTTOM OF TRANS
CAlLL. RDOT(18.+,28.v0¢4) I ki 0,40
RETURN
END

SUBROUTINE TO DRAW A CLOSEN CIRCUTT BREAKFR.
STAKT AT THE LOWER LEFT AND FINISH THERE. STZF 15 20 EY 20.

o o il 52 3 |

SUBROUTINE CRCLDCINT)
CAlL UECTC(O.920,919INT)
CALL VECT(20.50.)

CALL VECT(0.,»-20,)

CAll VECT(~20.50,)
RETURN

END

SUBROLUTINE TO DRAW A OFEN CTRCUTT BREAKER.
START AT THE LOWER LEFT AND FINTSH AT THE LOWFR RIGHT.

SIZE 18 20 BY 20.

aaand

SURROUTINE CROFNCINT)
CALL VECT(20.920.9~1»INT)
CALL RDOT(~20,720.99~1INT)
CALl VECT(20.9-20.)
RETURN

END

3 T

SUBKOUTINE TO CREATE A HORIZONTAL RESTSTOR. 20 RY 45,
STARTING AT TOF. ENDING AT THE ROTTOM.
THE RESISTOR HAS A GROUND SYMEOL AT THE EOTTOM.

e Nelly

SURKOUTINE RESIST
DIMENSION RESTS(14)
NATA RESTS/0.9=2049=1049=54920:9=10.9-20,+9-10.,920.>
1 ~10.y- 10. y =5 sO. "'5./
CALL FIGR(RESIS»1451145+4) ISURF?: HORTIZ RES
CALL RDOT(-10.90.99~4) ! FR FOR GRNT
CALL VECT(20,,0.,954)
CALL RNOT(=4,9-3:99-4)
CALL VECT(-12.90.994)
CALL RNDT(4,9~3,99-4)
CALL VECT(4,,0.)
RETURN .
END
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SURKOUTINE TO CREATE A VERTICAL RFECTANGULAR ROX
REFRESENTATION OF A L OAD.
DIMENSTIONS ARE 20 RY Bby STARTING AT TOF ANIN ENDTNG AT RKOTTOM.

SURROUTINE LOAD

CALL VECT(0,y~204v~1945-191) ' Ry 0y-20

CalLl RODTC10,50,.95,-4) ' Ry 10,-10
CALL VECT(0.y-40,) ' Ry 109-60
CAalLl. VECT(=20,»0.) I Ry ~10+-60
CALL VECT(0.»40.) ! Ry ~10»-20
CALL VECT(20,»,0.) vk 10»-20
CALL RDOT(-10,5-40,55-4) ' Ry 0r~40

CALL VECT(0.y~20.) ' Ry  0»~80

Catl. GND

RETURN

END

SURROUTINE TO DRAW A GROUND SYMEROL HORTZONTALLY.
ITS DIMENSTONS ARE 20 RY 6.

SUBROUTINE GND

CALL ROODT(-10,904y9~4) I Ry=10y-80 F® FOR GND
CALL VECT(20,50.)

CAatl RIOT(~4,9-3.99-4) I Ry 146,-B3

CaLL VECT(~-12,,0,) ! Ry -B,-83

CALL RINOT(4.9-3.99—-4)
CALL VECT(4.,0,)
RETURN

END

SURKROUTINES T0

IEAW AN OFEN AND CLSD MANUAL SWITCH VERTICALLYs 20 UNITS LONG
HINGE IT ON THE TOF AND SWING IN TO THFE RIGHT. GSTARTS AT THE
FOF ANDND ENDS ON THE BOTTOM CONTACT.

SUBKOUTINE YO TIRAW THE OFEN MANUAL SWITCH.

SUBROUTINE SWOFVCINT)
CALL RIOT(O.»~1.91»INTH1)

CAHLL RDOTC(1.9-1.91»~1INT) I R} 1,-2
CALL VECTC(12.9-12.919INT)

CALL ROOT(=13.9-5.91»INTH+1) I Ry 0,-~19
RETURN

END

SURKOUTINE TO DRAW THE CLOSEDN MANUAL SWITCH.

SUBROUTINE SWCLY
CALL ROODT(O.ov~1.9!96)

Catl KOOT(O.r~1.91r-4) I Ry 09~2
Catt VFCT(O.v~16.91:4)

CaLl KOOT(O.r-149196) I Ré 0v~1%
KETURN

END

IIRAW AN OFEN AND CLOSFD MANDAL SWITCH HORTZONTALLY.
20 UNTITS LONG. HINGE IT ON THE LEFT AND SWING 1T UF.
STARTS ON THE LEFT AND ENDS ON THE RIGHT,

SUEKOUTINE TO DRAW OFEN SWITCH HORTZONTALLY.

SURROUTINE SWOFHCINT)
CALL RDOODTC1.90,9 9 INTH1)

CALL ROOT(1.91.99~INT) I Ré 291
CALL VECT(12.912.91) ' Ré 14,13
CALL RDOT(S5.9-13.9=19INT41) ! Ré 1950
RETURN
END
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SUEROUTINE T0 DRAW CLOSED

SURROUTINE SWCLHCINT)
CALL RDOT(1.»0.9»INT41)
CALL RIOT(1,90.s99-4)

CALL VECT(16.90.91)

CALL RDOT(1.50.9=1yINTH1)
RETURN

END

SWITCH HORTIZONTALLY.,

"' Ry 190
! Ry 290
' F3 18,0
' Ry 1950

SUBROUTINE T0O DIRAW A DOWUNWARTE FOINTING ARRDW.
STARTS AT THE FOINT AND ENDS THERE.

SUBROUTINE ARROWDCLF»INTyLF)
CALL VECT(=7.510.90.FsINTSLF)

CALL RIOTC(14.50,»9-INT)
CALL VECT(-7.»-10.)
RETURN

END

SUBROUTINE TO DIIRAW A UFWARD FOINTING ARROW.
STARTS AT THE FOINT AND ENDS THERE.

SURBROUTINE ARROWUCLF» INTHLF)
CALL VECT(=7.9-10.9LFsINTHLF)

CALL RDOT(14,50,99-INT)
CALL VECT(-7.,510.)
RETURN

END

SUBKNUTINE TO DRAW A CAFACTTOR HORTZONTALLY. TITMENSIONS ARE

30 RY 10.

SUBKOUTINE CAFCTR

CALL RDOT(-15:90s9~19=-4)
CALL VECT(30,+0.)

CALL RIODT(Osy-P4r~19-4)
CALL VECT(-2.y1,)

CALL VECT(=3.,91,)

CALL VECT(-=2.91,)

CALL VECT(-6.91,)

CALL VECT(-4,50.)

CALL VECT(-6.9~1,.)

CALL VECT(=2.9-1,)

CALL VECT(=3,9=1,)

CALL VECT(-2.y~14)

CALL RIDT(15.54,)

; RETURN
‘ END
4
{
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THE *CONTROL .FTN®* FILE CONTAINS THE FORTRAN SNURCE FOR THE
MAIN CONTROL FROGRAM., IT USES SUEBRDUTINES CONTAINED IN A FILE
CRLLEDY "CNTLSE.FTN*, FDIT THE FILES USING THE EOIT UTILITY.

TO COMFILE WITHOUT A SOURCE LISTING» TYFE?

*FOR CONTROL=CONTROL
AND #FOR CNTLSR=CNTLSE

TO COMFILE WITH A NUMERERED SOURCE LISTING, TYFE!?

*FOR CONTROL=CONTROL/LI%1
AND #FOR CNTLSR=CNTLSE/LI1

TO TASK BUILD USING THE INDIRECT COMMANDN FILE, TYFE?
+*TKR @CONTROL
THIS CAUSES FTLESy “CONTROL.ORJ® AND "CNTLSR,.DBJ", TO RE
CREATED! RY THE *FOR® COMMAND AND A FILE, °*CONTROL.TSK®*» TO BE

CREATED BY THE °*TKE® COMMAND, :
THE "@" SYMEBOL INDICATES THE 'YSE OF AN INDIRECT COMMAND FILE. THIS

IS FILEy *CONTROL.CMD®y ANDI CONTAINS THE TASK RUILDER COMMANDS NECESSARY

TO BUILD THIS TASK.
TO CONTROL THE SIMULATOR WITH THE CONTROL TASK» TURN ON THE
¥T-11 AND TYFE?
*RUN CONTROL

THE LLIST OF SURPICTURES ACTIVE AT ANY ONE TIME WILL DEFEND
UFON WHICH DISPLAY IS ACTIVE AT THE TIME.
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THE MAIN CONTROL FROGRAM FOR THFE STMULATOR.

DETAILED COMMENT AFFLIFS ONLY TN THE FIRST TWO FICTURES.
THE REMAINDER ARE IDENTICAL ANT USF A SURROUTTINE T0O
ACCOMFLISH THE TRICKERY.

SET UF THE COMMON RLOCKS RFQUTREN FAR THF GRAFHTCS RUFFER

AND ALSO THE RLOCK THAT STORFS THF ARKRAY SW(100),

THIS ARRAY T6 A "LOGTCAL X1 * ARRAY WHTCH MFANS TT USES ONLY

ONE BYTE FFR SUERSCRIFT., THF ARRAY’S NAMF 18 SHORT FOR SWTTCH»

ANTL THE ARRAY CONTATINS DATA TO CHANGE 100 SWITCHES ON THE TIRS-11/
SIMIN ATOR INTERFACE. THE ARKAY TS ALSO [INYTIALTZED T0O ALl “FALSE®
OR INITIAL SWITCH FOSITION TO REGIN THF FROGRAM.

aoocooocoOoOaonoGon

LOGICAL%1 SW
COMMON/DIFILE/TRUF (1100) /SUR/SW(100)
NIMENSION TIM(2),DAT(3)

[ATA SW/100%.FALSE./

[ATA TIM/2%0./

c
C THE ONLY AUTOMATIC FICTURE ON THE FROGRAM TS THE TINTRODUCTION
C FICTURE ANI' HERE IT 1IS.
C
100 CALL INIT(1100)
CALL RSTRCINTRO.DPY’) RESTORE FTCT FROM NISK
140 Call. CLREF(11) CILR THE 1. GT FEN FEVENT FLAG
120 CALL LFEN(MsNsXX»YY) RET THE SHRF WHFRE ILGT FEN HIT

LOOF TO WATT FOR LGT FEN HIT
TURN ON YOU SURFE?
CILR LFT FFN FVENT FI.AG

TF(M.EQ.0)GOTO 120
CALL ON(90)
CALL CLREF(11)

NZ=0 RFSET N7 TO ZFRO
130 CALL LPEN(MZyNZ) I CK TF HIT T8 SURF
IF(NZ.NE.91 .AND. NZ.NF.92)60T0 130 I CHECK YES OR NO
CALL OFF(90) I TURN OFF YOI SURE?
IF(NZ.EQ.92)GOTO 140 ! IF NO GO TO START
c
C COMFUTED GO TO FOR ROUTING OF MENU HITS.
[
GOTO(200511005900980051000+30057005470+400+50059999) »N
(>
C TINITIATE THE HY TRANSMISSION FICTURF WITH ASSOCTIATED DATA.
c
200 CALL INIT(1100)
o CALL RSTR(’HUTRNS.DFY*) | RESTORE FICTURE
c
C FLACE THE DATE ON THE FICTURE.
c
] CALL TATE(DAT)
, CALL APNT(885,y900.s-15-5)
1 CALL TEXT(DAT)
c
S C UFDATE THE FICTURE’S SWITCHES AND CIRCUIT EREAKERS.
, c
- 210 CALL UFDATE(1520)
CALL UFDATE(60y64)
] c
c SET UF LOOF TO NISFLAY NATA AND DETECT LIGHT FEN HITS.
c
‘ 220 CALL CLREF(11) | CLR LFEN HIT
230 CALL TIMECTIM)
CALL NMBR(239,TIM(1)9s4y’(A4) ")
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c
c

CALL NMER(240,TIM(2) 54y’ (A4) )

CHECK FOR LIGHT FEN HIT.

CALL LFEN(MsNsXXrYY)
IF(M.EQ.0)GOTO 230

CLEAR EVENT FLAG FOR THE LIGHT FEN S0 NO FURTHFR ACTTION WTLI
TAKE FLACE UNTIL THE DOURLE CHECK LIGHT FEN HIT 1S MADE.
FIRST TURN ON THE *"YQU SURE?’ SWITCH.

CALL ON(%0)
CALL CLREF(11)

SET UF LOOF FOR LIGHT FEN HIT ON °*ARE YOU SILIRE?® ANSWER.
NZ=0

CALL LFEN(MZyNZ)

IF(NZ.NE.?1 .AND. NZ.NE.?2)G0 TO 240

TURN OFF ®"YOU SURE?’ FICTURE.

CALL OFF(90)

IF(NZ.EQ.92)G0TO 220 I IF "NO®" GD TN START

IF THE HIT WAS NOT ON A SWITCH OR CIRCUIT RRFAKER GN TO 250,

IF(N.GT.200)GOTO 260
IF(N.GT,920)N=N-100

ROUTINE TO CHANGE CIRCUIT RREAKER ANU SWITCHES ARRAY.
IF(SW(N) JEQ..TRUE.)GOTO 251

SW(N)=.TRUE .

GOTO 210

SW(N)=.FALSE.

GOTO 210

CALCULATE THE NUMEERS FOR THE COMFUTED GO TO STATEMENTS.
NE=N-200

GOTOC10005,900510053005400,800)»NRB

C00K 3K KK 3K HOK 3KOK KK K 3K K 3K K K 0K K KK KK 30K KK 3K K KK K KK 3K XK 30K 3K K K 3 ok 3K K 3K 3K 3K K K K ok KK K K oK K Kk ok K

WOaOo

c

THE SURSTATION 4 FICTURE AND DATA.

CALL INIT(1100)

CALL RSTR(’SURST4.DPY’)

CALL CHECK(219269279279949+9509N)
NR=N-300

GOTOC200960097009100) »NR

(333333233322 3333 33323333323 30333233333333333 2338333833282 3338338 3888ttt

c
C
Cc
400

THE SUERSTATION 6 FICTURE AND DATA.

CALL INIT(1100)

CALL RSTR(’SURST6.DFY’)

CALL CHECK(32938y71¢765958»9589N)
NE=N-400
GOTOC2009500+600,100) »yNR
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C
CK0K KKK KKK OK 3K KK K K K K 3K K KKK K XK K KK 30K 3K K 3K K K 3K XK K 3K 3k oK 3K K 3K K 3 K K K oK 3K 3K K K 5 K ok K X A Kk XK
C

C THE LOAD CENTER FICTURE AND NATA FLACEMFENT.
c
500 CALL INIT(1100)

CaALL RSTRC/LICTR.DFY ‘)

CALL CHECK(375,44y4%,45,954,958yN)

NE=N-500

GOTO (20094005,100) »NE
c
KKK KK KKK K K KKK KK K K K 3K 7K K XK KK K K K K 3K XK 3K 3K K oK K 3K oK 3K 3K K K K K 0K 3K K oK oK 3K K oK K 0K 30K K X K XK K K K Kk
Cc

Cc THE NETWORK SYSTEM FICTURE AND DATA FLACEMENT.
Cc
600 CALL INIT(1100)

CALL RSTR(/NETSYS.DFY’)

CALL CHECK(26532+133533,9592+9649N)

NE=N-600

GOTO(2005,400y3009,2005100) »NR
Cc
OB oK K A KOK KOK KK 3K KK KK K KK K KKK KKK 3K XK XK KKK 3K K K 0K XKOK 3K K K Xk 0K X K 3K Xk K K Xk K K K XK Kk Kk K
C

C THE INDUSTRIAL LOAD FICTURE AND DATA FILLACEMENT.
C
700 CALL INIT(1100)

CALL RSTRC’INDLD.DPY’)

CALL CHECK(53,58923,23,9519953sN)

NE=N-700

GOTO(C20053007700»700570051000y8005100) » NE
c
00K 5K OK K KKK KK 3K K K K K KK K K K KKK K KKK KK 3K K K K 3K K 3K 3K K 0K 3 oK 3Kk K 3K oK 3K ok 3K K 50K ok KK K KKK XKk ok K kK
C

G THE STATION 11 FICTURE ANDN UATA FLACEMENT.
c
800 CALL INIT(1100)

CALL RSTR(’'STAT11.1FY’)

CALL CHECK(13y17+6597099469948sN)
NE=N-800
GOTOC2009200+,800580052005y1000,100) »NE

c

c

CRIRRAKKNKNORK KNI KAKIOKIORN KRR IR KRNI IR F KKK A KK KA KK KKK KK KKKk KK
6

C THE STATION 1 FICTURE AND DATA FLACEMENT.,

(5

900 CALL INIT(1100)

CALL RSTR('STATI.DFY’)

CALL CHECK(7912+46550y9365945N)

NE=N~-900

GOTO(20099005 2009900992009 20092005900+s900+1100,1000+800,100) »NE
C
000K KK 3K KK K KO K K 3K K KK K K K KK K KK 3K OK K K K XK KK oK 3K 3K XK oK 3K 3K 0K XK oK 3k 3K K K 3K 3 3K K KK 3K K K KoK Kk ok
Cc
C THE GENERATOR 1 FICTURE AND DATA FLACEMENT.
C
1000 CALL INIT(1100)

CALL RSTR(’GEN1.DFY’)

CALL CHECK(b96951952+9319935/N)

NE=N-1000

GOTO(200511005900,800,100»10005100051000+1000) »NR

c

(2333332333333 333383333333333333338333333383333333233¢338233882338%sss]

c

[» THE SYNCRONIZING FICTURE AND NATA FLACEMENT.

c L d
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1100 CAlLL INTT(1100)
CALL RSTRC’SYNCRN.DFY?)
CALL CHECK(4514,15515,931,932»N)

NR=N~1100
GOTO (1100,1100,11005,11005110051100y1100»1100,1100+1100,1100»
r : 1 1100,1100,1100,200y9200,1000,800,100) +yNE
1 c
9999 STOP
END

THE FOLLOWING IS CONTAINED IN THE FILE, CONTROL.CMD:

CONTROL/-CF»TI$/SH=CONTROL » CNTLSKyGLIE/LR
/

ASG=6RO:1
/7
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The Contents of the file, CNTLSB.FTN;

aoo0

C
C
C
10

30
35
%5

85
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SURROUTINE TO CHOOSE A CHANNEL OF THF A-It CONVERTFRS FOR
NISFI.AY ON THE SCREEN.

SURROUTINE SINCONCICHANsVOLTS)
DIMENSTION IERR(2)yVAR(1)

SINGLE CHANNEL A/l CONVERSION FRNOGRAM
FARAMETER (ICHAN) CONTAINGS THE CHANNFEL. NO., (1-32)

TCHAL=TCHAN~931
IF(ICHAL..GE.17)G0 TO 30

CALL ASARLN(3,IERR»O)

GO TO 50

TCHAL =ICHAL~17

CALL ASARLN(3»IERRs1)
CONV=ATIC(TCHAL yVARy 1y TERR) /64,
VOLTS=(CONVX5.0)/1023.0
RETURN

END

SUBROUTINE TO UFDATE THE FTICTURE EVERY TTMF TT 1S CALLED.
THE ARGUMENTS ARE THE ROUNDS OF THE SURFICTIRFE’S NUMBERS
THAT EELONG TO THE FICTURE REING NISFLAYEU AT THE TIME.

SUERROUTINE UFUATE(J1yJ2)
LOGICALX1 SW
COMMON/SUR/SW(100)

no 250 I=J1,J42
CHECK IF UFDATE IS FOR FUNCTTIONAL SWTTCH OF CTRCUTT RREAKER.

IF(I.GT.46)GOTO 440
II1=14100

UFDATE CIRCUIT RREAKER SUERFICTURE.

IF(SW(T) LEQ. .FALSE,)GOTO 251
CAalLL OFF(II)

GOTO 250

CALL ONCII)

GOTO 250

UFDATE FUNCTTONAL SWITCH FICTURE.

IF(SW(I).EQ. .FALSE.)GOTO 451
CALL OFF(I)

Call. ONC(I+100)

GOTO 2350

CALL OFF(I+100)

CalLL ONCTI)

CONTINUE

RETURN

END

SUKROUTINE TO UFDATE THE DATA AND CHANGE THF SWITCHFS IN THE

MAIN FROGRAM., L1sL2yL3y AND .4 ARE ARGIUMENTS FOR TWN UFDATE
CALLS. L5 AND L6 ARF ARGUMENTS FOR T L 0OOF TO FNSTTTON DATA

ON THE SCREEN., N 18 SURPICTURF NUMRER WHERF |LIGHT FEN HIT NCCURS
FOR FASSING FACK TO MAIN FROGRAM. THF ROUTINE WORKS AS THE I.OOFS
IN THE MAIN FROGRAM.
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100

120
130

131

140

SURROUTINE CHECK(L1,L2sL35L4»LSsL69N)

LOGICALX1 SW
COMMON/SUR/SW(100)

CALL UFDATE(L1,L2)

CALL UFDATECL.3,L4)

CALL CLREF(11)

Do 131 I=LSsLé

CALL SINCONC(I,VOLTS)

CALL NMER(IyVOLTS»Sy (F5.2)7)
CALL LFEN(MyN»XX»YY)
IF(M.EG.0)GOTO 130

CALL ON(90)

CALL CLREF(11)

NZ=0

CALL LFEN(MZyNZ)
IF(NZ.NE.?1 +AND, NZ.NE.?2)GOTO 140
CALL OFF(90)
IF(NZ.EQ.92)GOTO 120
IF(N.GT.200)G0TO 150
IF(N.GT.20)N=N-100
IF(SW(N) .EQ. . TRUE.)GOTO 151
SW(N)=, TRUE .,

GOTD 100

SW(N)=.FALSE.

GOTO 100

RETURN

END
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The Contents of the file, ADCHNL.TXT;

THIS FILE CONTAINS THF TINFORMATTON FOR THF ANALOG TO DTGTTAL
CHANNFLS., THE INFORMATTON NECESSARY TO USE THE Ak-1178 S0 THAT THFY
MONITOR THE CHANNELS THAT THFE CONTROL PROGRAM DISKFLAYSe FOLLOWS,

THERE ARE FRESENTLY 32 CHANNELS AVATLAKRLE NUMEBERETD FROM ONE TO 32.
THE FROGRAM CHANGES THE CHANNELS TO EKE NUMBERED FROM ZERD TD 31,

FOR THE AR~11’8S, THIS LISTING IS NUMERERED FROM ONF T0O 32 SO THAT
ANYONE WORKTING WITH THE SOFTWARE WILL NOT HAVE T0O CHANGE THE NUMRERS,
ANYONE WORKING WITH THE HARDWARE WILL HAVE TO SUBTRALCT ONF FROM THE
CHANNEL NUMERFRS GIVEN HERE.

THERE ARE SOME ADRTTIONAL CHANNELS NEFEUFD. THEY HAVE REFN GIVEN
FICTURE NUMRERS FROM 33 UF. ADRDITIONAL CIRCUITRY WILL HAVE T0O RE RUILT
TO HANDLE THESE, IT SHOULDN RE FOSSIELE T0O OFERATE WITHOUT THE EXTRA
CHANNELS ANYWAY.,

CHANNEL NUMRER VARIAELE FROM SURFICTURE NUMRER
1 VOLTS GEN 1 931
2 FREQ GEN 1 932
3 AMPS GEN 1 933
4 FF GEN 1 934
5 KW GEN 1 ?35
-} VOLTS GEN 2 934
7 FREQ GEN 2 937
8 AMF'S GEN 2 238
9 FF GEN 2 939

10 , KW GEN 2 240
11 VOLTS GEN 3 941
12 FREQ GEN 3 942
13 AMFS GEN 3 943
14 PF GEN 3 944
15 KW GEN 3 945
16 VoL TS INT CON L-L P44
17 FREQ INT CON 947
18 AMPS INT CON 948
19 VOLTS SIUR-S5T 4 LEFT RUS ?49
20 VOLTS SUR-ST 4 RIGHT ERUS 950
21 VOLTS INDUST LD ?51
& FF INDUST LD 952
23 AMFS INDUST LD 953
24 AMFS LD CTR RT 954
25 AMFS LIt CTR LT 955
26 voLTS LN CTR LT 956
27 VOLTS L0 CTR RT 957
28 VOLTS SUR-8T 6 RUS 958
29 VOLTS L-N 1 NETWORK SYS 959
30 VOLTS L-N 2 NETWORK SYS 960
31 VOLTS L-N 3 NETWORK SYS 961
32 AMFS LINE 1 NETWORK SYS 962
* X X * X X X x
33 AMFS LINE 2 NETWORK SYS 963
34 AMFS LINE 3 NETWORK SYS 964
35 VOLTS ST 11 BRUS 965
36 VOLTS ST 1 RUS 966
37 VOLTS GEN 1 ARDVE CKT RBKR 967
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The Contents of the file, SUBNUM.TXT; a list of the common subpictures.

THIS FILE CONTAINS THZ LISTINGS 0OF THE SUEBFICTURE NUMRBRERS AND
THEIR CORRESFONDING STMULATOR FART OR DEFINITION.

THE FIRST SECTION CONTAINS THE SURFICTURE NLUMRERS ASSOCTATED
WITH ALL THE FICTURES. THE FIRST SURFICTURE NUMRER IS THE INITIAL
CONDITION FOSITION OF THE ASSOCTIATEDN SWITCH AND THE SECONTT NUMRER g
IS THE FIRST FLUS 100. THE SECOND SURBFICTURF 18 THE OFFOSITE FOSTITION
OF THE SWITCH FROM ITS INITIAL CONDITION. THE TINITTAL CONDITION OF
ALL CIRCUIT RREAKERS ANDN SWITCHES IS OFEN EXCEFT FOR THOSE MARKED

ey

CLOSED.
SURFICTURE NUMRER SWITCH COMFANION SURFICTURE
1 CE RING RUS #1 101 i
2 CR RING RUS #2 102
3 CR RING RUS #3 103
4 CR RING RUS #4 104
S CE RING RUS #5 105 .
-} CE GEN 1 106
7 CR GEN 2 107
8 CR GEN 3 108
? CE LINE A1-3 109
10 CR LINE ER1-3 110
11 CR LINE Ci-11 STAT 1 111
12 CR LINE Di-11 STAT 1 112
13 CR INT CON 113 .
14 CE LINE C1-11 STAT 11 114 o
15 CR LINE D1-11 STAT 11 115
14 Ck LINE F10-11 116
17 Ck LINE E10-11 117
18 CR LINE EA4-6 118
Y CE SUER ST 4 #1 119
20 CE SUR ST 4 #2 120
21 CkE SUR ST 4 #3 121
22 CR SUR ST 4 %6 122
23 CE SUR ST 4 %9 123
24 Ck SUR ST 4 #4 124
25 Ck SUR ST 4 #5 125
26 CE SUR ST 4 48 126
27 Ck SUR ST 4 #7 127
28 CR NET SYS #4 128
29 Ck NET SYS #2 129
30 CR NET SYS #3 130
31 CR NET SYS #1 131
. 32 CB SUR ST 6 #4 132 1
|
i |
’
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SUERFICTURE NUMEER SWITCH COMFANTON SURFICTURE

33 CR SUB ST 6 #3 133
34 CR SUR ST 6 #1 134
35 CR SUR ST 6 #2 135
36 CB SUR ST 6 #3 136
37 CR SUR ST 6 %7 137
38 CR SUR ST 6 #6 138 )
39 CkR L' CTR #S58-1 139
40 CkE LD CTR #S58-3 140
41 CE LI CTR #1 141
42 CE LD CTR #2 142
43. CE L' CTR #3 143
44 CkE LIl CTR #4 144
45 Ck LIt CTR #SS8-2 145
46 CE ST 1 SERV LD 14¢
47 SW GEN 2 I[IC SUF-FRIME MOVER 147
48 SW GEN 2 EXCITATION 148
49 SW GEN 3 IC SUF-FRIME MOVER 149
30 SW GEN 3 EXCITATION 150
31 SW GEN 1 IC SUF-FRIME MOVER 151
1 52 SW GEN 1 EXCITATION 152
53 ‘ SW INDUST LGT LD 153
54 SW INDUST HEAT LD 154
55 SW INDUST FOWER LD #1 155
56 SW INDUST FOWER LD #2 156
57 SW INDIUST REACTIVE LD 157
58 SW INDUST CAFACITOR 158
59 NOT IN USE 159
60 SW SECT ST #602 (CLOSED) 160
61 SW SECT ST #6005 (CLOSED) 161
62 SW SECT ST #4601 (CLOSED) 162
63 SW SECT ST #4604 (CLOSED) 163
64 SW SECT ST #603 164
65 SW STATION 11 EMER GEN 165
66 SW STATION 11 Di-11 166
67 SW STATION 11 F10~-11 167
68 SW STATION 11 E10-11 168
69 SW STATION 11 INT CON 169
70 SW STATION 11 C1-11 170
71 SW SUR ST 6 $#407 171
- 72 SW SUR ST 6 #509 172
73 SW SUR ST 6 #521 173
74 SW SUR ST 6 #514 174
75 SW SUR ST 6 #517 175
76 SW SUKR ST 6 #414 176
|
124 .




REFERENCES

AR-11 User's Guide. Digital Equipment Corporation.
Maynard, Mass.

IAS/RSX-11 FORTRAN 1V User's Guide. DEC. Maynard,
Mass.

Introduction to RSX-1IM. DEC. Maynard, Mass.

Machover, C., Neighbors, M., Stuart, C. "Computer Graphics
Displays," IEEE Spectrum, August, 1977.

Machover, C., Neighbors, M., Stuart, C. "Graphics displays:
Factors in Systems Design," IEEE Spectrum, October,
1977.

PDP-11 FORTRAN Language Reference Manual. DEC.
Maynard, Mass.

RSX-11M Executive Reference Manual. DEC. Maynard,
Mass.

RSX~11M Operator's Procedures Manual. DEC. Maynard,
Mass.

RSX~11M Utilities Procedures Manual. DEC. Maynard,
Mass.

RSX-11M Task Builder Reference Manual. DEC. Maynard,
Mass.

VT-11 Graphic Display Processor. DEC. Maynard, Mass.

Walker, B.S., Gurd, J.R., Drawneek, E.A. Interactive
Computer Graphics. New York: Crane, Russak
& Company, Inc., 1975.

125




VITA

Lawrence Ray Davis was born in Oklahoma City, Oklahoma on
| August, 1948 to Lawrence A. and Rosemary Davis. Upon graduation from
Southeast High School in Oklahoma City, he attended the University of Oklahoma,
receiving a BSEE degree in December of 1970. Since then he has been a member
of the United States Air Force; serving as a pilot and currently as a graduate
student at the University of Oklahoma under the Air Force Institute of
Technology's Civilian Institution program. After receiving his MSEE, he will be

assigned as a member of the faculty at the Air Force Academy.

126

i s o

'

P —




