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FOREWORD

This report is an instruction manual for operating the Generator
Test Facility. This test facility was built by engineers and technicians
of the Power Systems Branch, Aerospace Power Division of the Aero Propul-
sion Laboratory, Wright-Patterson AFB, Ohio, under Project 3145, Task
314529, Work Unit 31452950, This manual was written by Lt. Philip G.
Gaberdiel, AFWAL/P00S-2, during the period August 1979 through February
1980. The author submitted the report in February 1980.
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SECTION I
BACKGROUND

Present and future aircraft systems require that the aircraft electri-
cal generation system provide high quality electrical power under a wide
range of operating conditions. In order to determine the performance of
prototype generating systems, the test engineer must conduct a series of
tests in which the operating conditions of the generator are varied to
simulate aircraft operation. Tests are performed with various electrical
Toad levels presented to the generator, including overload and fault con-
ditions. Al1l tests require that the generator be operated at a known
speed within its operating range. Some tests require the speed of the
generator to be changed at specific rates of acceleration or deceleration.
Other test conditions may be varied for particular generating systems.

A generator test is defined by a specific set of these generator system
operating conditions.

The test engineer must examine the output of the generator during a
test in order to determine its performance in response to the conditions
of the test. Measurements of the raw output of the generator must usually
be processed by various analysis techniques in order to portray a clear
measure of the performance of the test generator.

Conventional facilities for conducting generator tests suffer from
several shortcomings. Control of test conditions such as generator speed
and acceleration rate and load settings is cumbersome. Techniques for
measuring generator output are often relatively inaccurate and are usually
too slow to accurately measure high speed transients. Synchronization of
test actions, especially data acquisition, is a major problem common to
all manually operated facilities. In addition, most systems require
that analysis of the test data be performed at another site which greatly

increases analysis turnaround time.
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The Generator Test Facility of the Aero Propulsion Laboratory (Figure
1) overcomes these shortcomings in the testing of aircraft electrical
generating systems.

Computer control of the test facility provides a highly flexible
mechanism for performing generator tests. The inherent systematic opera-
tion of a computer provides accurate synchronization of test actions.
Computer control also requires a minimum of personnel to perform generator
testing.

A high speed data acquisition system (Figure 2) provides an accurate

digital representation of the output of the generator under test conditions.

Software resident in the system computer performs the required analysis
computations on the test data. These analysis results, which exhibit the
transient response of the test generator, are then available for display
to the test engineer. This analysis and display scheme greatly reduces
the turnaround time required for data reduction.

Therefore, the Generator Test Facility enables the test engineer to
conduct testing of aircraft electrical generating systems easily and
accurately and to analyze the performance exhibited by the generator in
response to the test conditions.
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SECTION II
INTRODUCTION

This manual describes the operation of the computer-controlled test
capability of the Generator Test Facility. First discussed is the mechan-
ism for creating the generator tes:u: sequences which will be used to direct
operation of the generator system during a test. Next the manual explains
the mechanisms, both software and hardware, which perform the test actions
of a generator test sequence. And finally, the manual discusses operator
actions required during computer-controlled testing.

The appendices include copies of all test control software required

by the computer. Also included in the appendices are discussions about
two special subsystems of the Generator Test Facility. These are the
safety condition monitoring system and the drive stand controller.

This manual serves three major functions. First, it is a user's
manual for the test engineer using the Generator Test Facility. Second,
it can be used as a troubleshooting manual for the engineer or technician
performing maintenance. Third, it serves as a training manual for person-
nel unfamiliar with the test facility. As such, the manual is written
in general terms but with sufficient detail to serve the maintenance man-
ual function.
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SECTION III
CREATING A GENERATOR TEST SEQUENCE

A generator test sequence consists of a sequence of commands which
control the test facility and the generator system during execution of
a test. The commands available to the user are:

™, which controls relative timing of test actions;

DS, which controls drive stand speed and acceleration rate;
LB, which controls load bank settings;

AC, which controls data acquisition; and

RC, which controls various contact closure type functions.

By composing the appropriate sequence of these test commands, the
test engineer can specify a particular generator test to be run.

The Fortran routine, CR8SYS, enables the user to compose and catalog
generator test sequences. A Tisting of the code for CR8SYS is given in
Appendix A. This section of the manual will give a description of each of
the commands available for use in a test sequence. Also given is an exam-
ple of the creation of a generator test sequence.

The creation of a test sequence is performed at the Tektronix CRT
terminal. The routine CR8SYS, prompts the user to give the responses re-
quired to create the sequence. Each time the routine expects a new test
sequence instruction, it will display the message, "ENTER COMMAND," on
the CRT screen. The user will respond with a command and the parameters
associated with that command. The user signals the end of the test se-
quence by entering the command "ST." The routine will then display the
newly created test sequence on the ISC color display terminal. The user
must then catalog the sequence so that it will be available for execution.
Execution of a test sequence is explained in the next section of this
manual. The following are the commands available for use in generator
test sequences.
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TM-Time

This command controls relative timing of events during the test
sequence. It actually represents a delay until the time specified in
its associated parameter. To specify a time delay, enter (via the Tek-
tronix keyboard)

T (time in seconds)*

The time value is a positive floating point number and must be greater
than any previous time value used since the beginning of the test
sequence.

As with all other commands requiring parameters, the TM command
can be entered in two steps. If the user enters only "TM," the routine
will prompt the user with the message "TIME (SEC)." The user then must
enter the time in seconds of the delay required. This two-step entry
is useful if the user is not familiar with the format of the parameters
for the particular command chosen.

DS-Drive Stand Speed and Acceleration Rate

This command is used to select drive stand speed and acceleration/
deceleration rate. The speed must be a positive integer between 0 and
10,000 rpm. The acceleration rate is a positive integer representing
the rate in 100's of rpm per second at which the drive stand will accel-
erate from the previously requested speed (zero if no previous DS command
exists in this sequence) to the speed requested by the current DS command.
Therefore if the previous speed is greater than the requested speed, the
rate actually represents deceleration.

The format of the command is:
DS (drive stand#) (speed) (rate)**

A1l parameters must be positive integers and are entered in free format
with blanks or commas separating each one,

Again, if the user enters only "DS," the routine will respond with
the prompt message, "DS#, SPEED, RATE (3I)." The user must then enter
the appropriate parameters,

* A1l command entries must be completed by pressing the RETURN key.

** 3 45 the minimum rate accepted by the routine, and 0 or 10 directs the
drive stands to accelerate at the maximum rate of 1000 rpm/sec.
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LB-Load Bank Settings

This command is used to select the setting of the load banks. Load

banks numbered 1, 2, and 3 can be controlled. A load setting, both resis-

tive (KW) and reactive (KVAR), is selected for each of three phases. The

total load requested must not exceed the maximum available from the individ-

ual Toad bank. This would be 80 KW per phase and 60 KVAR per phase on
Toad banks 1 or 2, and 40 KW per phase and 30 KVAR per phase on load bank
3.

The format of the command is:
LB (load bank#) (¢1KW) (62KW) (43KW) (41KVAR) (62KVAR) (¢ 3KVAR)

A1l parameters must be positive integers entered in free format.

If the user enters only "LB," the routine issues the prompt message,
"LB#, 3*KW, 3*KVAR (7I)." The user must then enter the appropriate para-
meters.

AC-Acquire Data

This command causes data to be acquired from the data acquisition
system for the amount of time specified in the parameter and stored on
a dedicated magnetic disk file (file 30). Time spans of up to 25 seconds
of data can be stored, but the analysis time required for this amount of
data makes it practical to store time spans of 1 to 5 seconds of data.

The format of the command is:

AC (duration in seconds)

The duration value is a positive floating point number. If the user
enters only "AC," the routine prompts with the message, "DURATION OF
ACQUISITION (SEC)." Note that this command just initiates data acqui-
sition and then proceeds to the next command. It does not wait for data
acquisition to be completed before proceeding.
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RC-Relay Contact Closure

This command is used to control opening or closing of contacts which
are part of the input/output interface subsystem of the Modcomp minicom-
puter. These contacts can be used to control external relays used for
such generator test functions as closing a bus contactor, applying genera-
tor field excitation, and the 1ike. The contacts can accommodate loads
of up to 10 VA with a maximum voltage of 100 V.

The user can control up to 13 contacts with this command. The de-
sired state of the contact is specified as "0" or "1." A "0" opens the
contact, and a "1" closes it.

The format of the command is:

RC (contact number) (state)

The parameters are positive integers entered in free format. If the user
enters only "RC," the routine will prompt with the message, "CONTACT#,
170 (21)." The user must then enter the required parameters.

There are also several commands to the routine CR8SYS which are used to
maintain and catalog test sequences. These commands are explained below.

ST-Stop Sequence

This command signals the end of the test sequence being created.
When the user responds with "ST," the routine displays the newly
created test sequence on the ISC color display terminal. If correct,
the sequence must be catalogued so that it will be available to be
executed. If incorrect, the sequence must be reentered.

CA-Catalog Sequence

This command causes a test sequence to be stored on a library
file of the magnetic disk (file 31). The test sequences are stored
in a format such that the RD command can access them. There is
storage available for sequences between 0 and 599 inclusive.

e I R
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The format for this command is "CA." The routine will display
the test sequence being stored on the ISC ter.inal and ask for "TEST
SEQUENCE NUMBER, I5." The user enters the number at which he wishes
the sequence to be catalogued. Any sequence previously catalogued
at the same number will be overwritten. The sequence number is used
for recalling the test sequence with the RD command.

RD-Read Test Sequence

This command allows the user to recall a test sequence from the
magnetic disk (file 31). The sequence number requested must have
been previously catalogued using the CA command.

The format of this command is:

RD (test sequence number)

If the user enters only "RD," the routine will prompt with the mes-
sage, "ENTER TEST SEQUENCE NUMBER."

After the sequence number is entered, the routine will display
the selected sequence on the ISC terminal. 1f the test sequence
displayed has no instructions, this means that no sequence has been
catalogued at the requested number.

SA-Read Same Sequence

generator test sequence. Al1l prompt messages produced by the routine
and all responses required by the user are given.

a 150 KVA generator at base speed. The details of how these functions 9
are accomplished during execution are given in the next section of this
manual. 1

required:

This command causes the most recent sequence read or created
to be displayed. The user chooses this command by typing "SA."

Following is a demonstration of the creation and cataloguing of a

This particular test sequence performs application of full load to

To create and store the test sequence, the following steps are

1. User types on the Tektronix keyboard
JOB

EXE CR8 LM
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2. The display and responses jllustrated in Figure 3 are via the
Tektronix CRT terminal. Prompt messages issued by the routine are in
all caps. Responses entered by the user are in brackets. A two-part
entry of the AC command is included. Note: A1l responses by the user
must be completed by striking the RETURN key.

3. At this point, the routine will produce on the ISC screen a
display of the test sequence just created. Figure 4 illustrates that
display.

4. The user must now catalog this sequence for later use. The
following is the series of commands needed to do so.

ENTER COMMAND
[CcA]

The routine will again display the sequence on the ISC screen and ask:

TEST SEQUENCE NUMBER, I5

(10]

ENTER COMMAND

$$ (This exits the CR8SYS routine.)

The newly created sequence is now catalogued as sequence number 10.

This section has demonstrated how to create and maintain generator
test ;équences using the routine CR8SYS. This section may be used as a
user's manual and as an instructional guide for new personnel. Any modifi-
cation to the sequence creation function of the routine CR8SYS will re-
quire a detailed examination of the Fortran code contained in Appendix A.
The following section of this manual discusses the actual execution of
a generator test sequence.
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SECTION IV
EXECUTING A GENERATOR TEST SEQUENCE

The Fortran routine RUNSYS directs the test facility during execution
of a generator test sequence. A copy of the code for RUNSYS is included
in Appendix B. The routine first allows the user to access a test se-
quence which was previously created and catalogued using the routine
CR8SYS. The commands required to initiate execution of the routine RUNSYS
are as follows: (via the Tektronix terminal).

foo8]

[EXE RUN LM]
ENTER COMMAND
(rRD 10]

The routine will display the requested test sequence (in this example,
sequence 10) on the ISC terminal and ask,

READY TO RUN THIS SEQUENCE? (Y OR N)

Section V will discuss actions required by the operator during execution
of a test sequence.

The minicomputer directs execution of a generator test by causing
appropriate actions to occur at specified times. These actions will be
referred to as test control functions. Test control functions include:
control of load bank settings, control of drive speed and acceleration
rate, control of test data acquisition, and control of a set of relay
contacts. A generator test is defined by a timed sequence for perform-
ing the test control functions required to accomplish the test. This
timed sequence, referred to as a generator test sequence, is created
using the test sequence creation function of the routine CR8SYS. The
procedure for creating test sequences is given in Section II] of this
manual.

In order to cause the test defined in the test sequence to occur,
a scheme must be devised which translates each command in the sequence

14
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into an electrical output which performs the test function specified by
the command. Generally this scheme is as follows: the Fortran routine
RUNSYS steps through each command in the test sequence. For those func-
tions which can be performed solely by software, RUNSYS calls the routine
which implements the function. For those functions which are performed
by software directing hardware interfaces, RUNSYS calls the routine which
initiates action to perform the function. In some cases, several levels
of control routines must be executed before the electrical signal is
output to perform the function.

The test control functions used in generator testing are:

(1) Timing control

{(2) Drive stand control

(3) Load bank control

(4) Data acquisition control
{(5) Relay contact control

Following is a description of each function and the means by which this
function is performed:

1. Timing control

In order to maintain proper sequencing of test actions during a
generator test, the relative timing of the test control functions must be
controlled. As explained in Section III, the TM command is used in the
test sequence to specify this timing.

During test sequence execution, RUNSYS uses the subroutine TWAIT
to provide timing control. A copy of TWAIT can be found in the code of
RUNSYS in Appendix B.

At the beginning of execution of a test sequence, TWAIT is
called to obtain a beginning time, TBEGIN, from the minicomputer inter-
nal timer. As TM commands are encountered during a test sequence,
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TWAIT is called to provide a delay until the time specified in the com-
mand. By inserting TM commands just prior to other test control commands
in a test sequence, the operator can specify the relative times at which
events of the test occur.

2. Drive stand control

During generator testing, it is necessary to control the drive
stand, which provides rotation to the generator, at a known speed. Also,
some tests require the generator to be accelerated or decelerated to a
new speed at a known rate. The drive stand control function provides
this control.

The DS command is used in the test sequence to specify that one of
the three drive stands be accelerated/decelerated to a specified speed
at a specified rate. Actual control of the drive stand is accomplished
by providing a DC voltage to the drive stand power supply. A voltage
of 0-10V DC input to the power supply produces a speed of 0-10,000 rpm
on the drive stand output pad. To control this speed, then, a DS command
must be translated into the appropriate DC voltage. Control of accelera-
tion rate is accomplished by outputting this DC voltage in small steps
at an appropriate rate. For example, to accelerate from 1,000 rpm to
2,000 rpm at 2,000 rpm/second, a command to increase the speed by 20
rpm is issued every 10 msec for 0.5 seconds.

At this point, it is instructive to discuss the form in which cer-
tain control routines exist in the minicomputer. The routine RUNSYS is
what is called a batch task. During execution of a test sequence, RUNSYS
is executed by the minicomputer central processing unit (CPU) from its
central memory. Certain test control functions, such as load bank con-
trol and relay contact control, can be performed by RUNSYS directly.
However, other functions, namely, drive stand control and data acquisi-
tion control, are special in nature. These functions are iterative and
must be performed with precise timing. For these reasons, the routines

16
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which implement these functions exist as separate tasks. These tasks,
named DSC for drive stand control and DAC for data acquisition control,
share operating time in the minicomputer with the routine RUNSYS. It is
useful to think of the DSC and DAC tasks as executing all the time. It
should be clear that whenever a generator test is not being executed, the
DSC task must output signals which keep the drive stands at zero speed
and the DAC task must refrain from acquiring data.

The routine RUNSYS, when action is required from either of these
tasks, collects the parameters from the appropriate test command, makes

this data available to the task, and then signals the task to act on this
data.

Explanation of how RUNSYS and the DSC task relate is now presented.
A copy of the code for the DSC task is included in Appendix C. Discussion
of the DAC task will be presented later in the appropriate section.

When RUNSYS encounters a DS command, it stores the drive stand num-
ber, requested speed, and requested rate in a buffer. It then sets a
flag (DSC flag) which informs the DSC task that a valid command is avail-
able.

The DSC task has been executing a loop of instructions which output
a null command to keep the drive stands at zero speed. On each iteration

of this loop, the DSC flag is checked to see if a new command is available.

When the DSC flag is found to be set, the DSC task first resets the flag
so that it will know when a new command has been issued. Then it collects
the command parameters from the buffer, scales and packs the command, and
outputs the command to the drive stand controller. The DSC task continues
to output this command until RUNSYS issues a new command.

As indicated above, the DSC task supplies its output to the drive
stand controller. The DSC task, in a sense, interprets drive stand com-
mands and passes these interpretations along to the controller,
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The drive stand controller is a microprocessor based interface which
implements drive stand commands. A digital-to-analog converter produces
the DC voltage required by the drive stand power supply. The controller
also performs the stepping increase/decrease described earlier to achieve
acceleration rate control. A full description of the drive stand control-
ler is given in Appendix E. By employing the controller to provide actual
control of the drive stand, the DSC task must only initiate the action,
thus leaving CPU time for RUNSYS and the DAC task.

The drive stand controller and the DSC task operate in a handshaking
mode. If either device fails to respond correctly, the controller is de-
signed to bring the drive stands to zero speed. Thus, if communication
between the mini-computer and the drive stand controller is broken or if
the minicomputer malfunctions, the drive stands are shut down.

3. Load bank control

The minicomputer controls the Toad bank settings during genera-
tor test execution by controlling a set of contacts in its input/output
interface subsystem (1/0IS). There are 15 contacts for each phase of
each load bank. Each contact, when closed, introduces a particular re-
sistive or reactive load into the load circuit of the generator. Resis-
tive loads up to 80 KW/phase and inductive loads up 60 KVAR/phase are
available from loads banks #1 and #2. Loads up to 40 KW/phase and 30
KVAR/phase are available from load bank #3.

The computer control of the Toad bank settings parallels the
manual control avajlable via switch settings located on the load bank
control panel. Therefore during execution of a generator test, these
manual controls must be set to zero. Refer to the circuit drawings of
the Yoad bank control panel for physical location of these relays.

During the creation of a test sequence, the test operator speci-
fied load bank settings with the LB command. During execution of the
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test sequence, the subroutine SETLB implements this control. SETLB exam-
ines the LB command parameters, sets up a control word which will close
the appropriate relays to achieve the requested load settings, and then
outputs this control word to the relay control system of the minicomputer.
A listing of SETLB is included in the code of the routine RUNSYS in Appen-
dix B.

4, Data acquisition control

The data acquired during a generator test consists of signals
proportional to the 3-phase voltages and the 3-phase currents of the
generator output. Data acquisition electronics convert these 6 analog
signals to 12-bit digital representations. These binary words are multi-
plexed into data blocks which serve as input to the minicomputer through
its 4805 data terminal. Each data block consists of 10 binary words:

a null word, a timing word, 6 data words, and 2 data integrity words
(parity and checksum).

In the creation of a test sequence, the user specifies the begin-
ning time and duration of the data acquisition with the TM and AC commands.
For instance, if the user were interested in a load application occurring
25 seconds into the test, he would specify at TM 24.8 seconds an AC com-
mand of duration 1.5 seconds.

During test execution when the routine RUNSYS encounters an AC
command, it calls the subroutine ACQUIRE. Refer to the listing of RUNSYS
in Appendix B for a copy of the code of ACQUIRE. The subroutine ACQUIRE
first determines how many magnetic disk tracks will be required to store
data for the duration requested. It then prepares buffer areas in cen-
tral memory in which the data will be stored prior to being written to
the disk. ACQUIRE also prepares data structures known as user file
tables (UFT's) which are required in order to write to the disk. It
then loads pointers to this information in a task communication area

and resumes the data acquisition task (DAC) which has been in a hold

state.
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The DAC task performs the actual input and storage of generator
test data. A copy of the code for the DAC task is included as Appendix
D. In order to input data and write this data to the disk at a high rate,
the DAC task employs a circular buffering technique. Nine temporary buf-
fers in central memory are circularly filled with data incoming from the
4805. These are the buffers prepared by ACQUIRE. The transfer of data
from the 4805 to these buffers is controlled by the direct memory proces-
sor (DMP) of the minicomputer. The central processor of the minicomputer
is then directed by the DAC task to circularly output these buffers to
the disk. A lockout scheme prevents overwriting a buffer before it has
been written to disk or writing a buffer to disk before it is full. This
tockout scheme reports to the user any attempted errors of this sort.

Nine buffers allow the data acquisition system to operate at
approximately 9,200 hertz. This provides accurate sampling of up to 4,600
hertz input. A higher sampling rate or a change in the data word format
will require additional buffering or a different buffering technique.

5. Relay contact control

The input/output interface subsystem (I/0IS) of the minicomputer
contains relay contacts controllable by software. The relay contact con-
trol function enables the user to specify the state (on or off) of any of
13 of these contacts. Past test sequences have used these contacts to
contral such test actions as CSD disconnects, generator excitation vol-
tage, etc. g

The RC command is used in test sequence creation to specify the
state of a particular relay. During test execution when RUNSYS encounters
an RC command, it calls the subroutine SETRC. The code for SETRC can be
found in the listing of RUNSYS in Appendix B. SETRC sets up a control
word to properly set the requested contact and outputs it to the I/0IS.

This concludes the discussion of the test control functions
available for generator testing. The next section of this manual discusses
operator actions required during execution of a generator test.
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test sequence, the subroutine SETLB implements this control. SETLB exam-
ines the LB command parameters, sets up a control word which will close
the appropriate relays to achieve the requested load settings, and then
outputs this control word to the relay control system of the minicomputer.
A listing of SETLB is included in the code of the routine RUNSYS in Appen-
‘ dix B.

4, Data acquisition control

The data acquired during a generator test consists of signals
proportional to the 3-phase voltages and the 3-phase currents of the
generator output. Data acquisition electronics convert these 6 analog
signals to 12-bit digital representations. These binary words are multi-
plexed into data blocks which serve as input to the minicomputer through
its 4805 data terminal. Each data block consists of 10 binary words:

a null word, a timing word, 6 data words, and 2 data integrity words
(parity and checksum).

In the creation of a test sequence, the user specifies the begin-
ning time and duration of the data acquisition with the TM and AC commands.

For instance, if the user were interested in a load application occurring

25 seconds into the test, he would specify at TM 24.8 seconds an AC com-
mand of duration 1.5 seconds.

During test execution when the routine RUNSYS encounters an AC
command, it calls the subroutine ACQUIRE. Refer to the listing of RUNSYS
in Appendix B for a copy of the code of ACQUIRE. The subroutine ACQUIRE
first determines how many magnetic disk tracks will be required to store
data for the duration requested. It then prepares buffer areas in cen-
tral memory in which the data will be stored prior to being written to
the disk. ACQUIRE also prepares data structures known as user file
tables (UFT's) which are required in order to write to the disk. It
then loads pointers to this information in a task communication area
and resumes the data acquisition task (DAC) which has been in a hold
state.
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SECTION V
TEST OPERATOR ACTIONS

Computer-controllied testing with the Generator Test Facility re-
quires very little action by the test operator. Basically the test opera-
tor first ensures that the test facility and generator system are safe
for operation; then the operator initiates the RUNSYS routine which will
direct execution of the test. As detailed in Section IV, the steps re-
quired to initiate execution of RUNSYS are as follows: (via the Tektronix
terminal)

[g08]

[EXE RUN LM]

ENTER COMMAND
[RD n], where n is the test sequence number

The chosen sequence is displayed on the ISC terminal and the routine asks,

READY TO RUN THIS SEQUENCE? (Y OR N)

To initiate test execution, the user then strikes the "Y" and RETURN keys
on the Tektronix keyboard. The routine RUNSYS then directs the test con-
trol actions as described in the previous section.

Actions required by the test operator during test sequence execution
are of two basic categories. These are normal operation and abnormal
operation of the test execution.

(1) Normal operation

Under normal operation, the operator performs the steps described
above to initiate the test. The operator should continue to visually moni-
tor the generator system during the test. If any unsafe condition arises,
the operator should take actions to shut down the test.

In addition, the operator should note whether test actions {con-
tact closures, load application and removal, etc.) occur at the expected
time into the test. If these phenomena do not occur at approximately
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the correct time, the test operator should take test shutdown actions
since this is an indication that computer control of the test is not
functioning properly. In order to monitor timing of the test, the test
facility has a digital sequence timer. This timer should be started
when execution of a test sequence is initiated.

Thus, under normal operation, the test operator should: (1) check
the displayed test sequence for correctness, (2) visually inspect the
generator and test area for safe operating conditions, (3) simultaneously
start the digital timer and enter a "Y" (followed by RETURN) on the Tek-
tronix keyboard, and then, (4) continue visual monitoring of the generator
setup while checking that test phenomena occur at the proper time.

(2) Abnormal operation

The list of possible malfunctions which could occur to cause
abnormal operation of a generator test is almost limitless. The follow-
ing discussion will address several situations in which the generator
test should be shut down. This shutdown action is required to prevent
damage to the generator under test and possibly to the test facility or
personnel.

Several types of malfunctions likely to occur during a genera-
tor test are automatically monitored by the minicomputer. This automatic
monitoring is achieved in the following manner. First, a transducer
develops a voltage signal proportional to the condition being monitored.
in some cases, this voltage signal must be rectified, amplified, filtered,
etc. to make it acceptable as input to the minicomputer. The conditional
signal is then input to the mini-computer via its wide range analog input
system. Then software routines check this data to determine if any of
the signals are out of 1imit. The out-of-1imit bounds are preselected
for the particular condition being monitored and the particular test
sequence. For example, a phase current of 600 amps would be an over-
current condition under rated load testing of a generator, whereas the
same current might be expected during fault testing.

22
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If an out-of-limit condition is sensed, the minicomputer takes
shutdown action automatically. A full discussion of the safety condition
monitoring system is given in Appendix F. Also discussed in Appendix F
is a safety monitoring routine available during manual operation cf the
test facility.

In some instances, the generator test should be shut down even
if the safety monitoring system is not activated. These instances occur
when the test operator observes any condition which he considers unsafe.
For instance, suppose a test sequence specifies that the drive stand be
accelerated to 4,600 rpm. During execution of the sequence, the operator
observes the drive stand speed meter on the drive stand control console
exceeding this speed. This indicates that computer control of the drive
stands is not functioning properly. The operator should manually deceler-
ate the drive. This is done by switching the control mode switch located
on the drive stand control console to MANUAL and turning the DC motor
lever to the READY position momentarily. :

Another situation requiring manual shutdown is as follows. A
test sequence specifies that a contact which is used to excite the test
generator is to be closed 20 seconds after test initiation. During execu-
tion of the sequence, excitation does not occur. This situation in itself
poses no danger, but it is evidence that the automatic sequencing of the
test is not operating properly and more severe failures may occur. At
the very least, without generator excitation, the data acquired during
the test would be useless, Therefore, the operator should manually shut
down the test.

Following is a list of the actions the test operator can take
in shutting down a generator test.

1. In the event of a catastropic failure test operator should press
in which power should be removed from the the red MASTER EMERGENCY TRIP
drive stand as quickly as possible, button on the center drive

stand control console
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2. In the event the drive stand is required test operator should switch

to coast to a halt and assuming the drive control mode switch to MANUAL
motor electronics are functioning properly, and turn the DC MOTOR lever

to the READY position.
3. To remove all electrical load from test operator should set the
the generator, master load switch on the load

bank control console to OFF.

This concludes the discussion of operator actions during a computer-
controlled generator test. The following section of this manual discusses
actions required at the conclusion of a generator test sequence.
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SECTION VI
CONCLUSION OF A GENERATOR TEST SEQUENCE

Every generator test sequence must conclude by restoring the computer-
controlled functions of the test facility to their original states. For

instance, all the load contacts in the load bank should be opened, the
drive stands should be at zero speed, and all external relay contacts
should be opened. The user must ensure that commands to perform these
actions are included in the generator test sequence.

Thus, normal execution of a test sequence will reset all test func-
tions. If the test is abnormally halted, either by the safety monitor-
ing system or manually, the RUNSYS routine must be allowed to complete
execution of the test sequence in order that all resetting is accomplished.

When the test has completed, the RUNSYS routine again issues the
message, "ENTER COMMAND." At this point, the test data which was ac-
quired during the test is stored on a dedicated file of the magnetic disk.
By entering the following commands, the user initiates the data analysis
and display routines stored in the minicomputer.

[EXE] |
ENTER PROGRAM NAME; (A3) !
[ANL] |

i

These routines compute generator performance parameters and display the
results to the test engineer via the Tektronix terminal. Details of the
analysis procedures and use of the display routines are the subject of a
separate instruction manual.
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PD - READ SEQUENCE
SA - REREAD SEQUENCE

AFWAL-TR-80-2033
*D MODCOMP SOURCE EDITOR DATE 12/27/79 ©9:30:56 PAGE 1
1 PROGRAM CRSSYS
2 C
3 C TBIS ROUTINE ENABLES THE USER TO MAINTAIN GENERATOR
4 C TEST SFQUENCES.
5 C MAINTENANCE INCLUDES INITIAL CREATION, CATALOGUING, AND READING
6 C ALREADY CREATED SECUENCES.
?7 C #
! 8 C FILE/DEVICE ASSIGNMENTS REQUIRED FOR THIS ROUTINE:
9 C
1¢ C 8 = TKO (TEXTRONIX OUTPUT) PROMPT MESSAGES TO USER 4
11 ¢ ? = TKI (TEKTRONIX INPUT) USER FESPONSES
12 ¢ 6 = A02 (ISC OUTPUT) SEQUENCE DISPL&! .
13 ¢ 31 = TSL (DISK PARTITION) TEST SEQUENCE "LIBRARY’
14 ¢
15 ¢
150#&#**####*#**‘#‘###*
17 C % * * CATALOGUED ON LM 12,21,79 * #* % % * % % x*
13(:*#*#*#*###***#####*#
13 ¢
20 C EXTEPNAL SYBROUTINES REQUIRED:
21 C
22 ¢ NAME LOCATION
23 ¢
24 € ‘2. READ LB
25 C 3. WRITE LB
26 C
27 ¢
28 INTEGER COMMAND(512),R{2),UFT(6"',INIM,LINE(72)
29 FQUIVALENCT (T,F)
3@ C NOTE: R IS AN INTEGER ARRAY WHICH IS EQUIVALENT 70 IHE REAL
31 C VARIABLE T.
32 ¢
33 C INITIALIZE MAXIMUM NUMRER OF COMMANDS TO BE ALLOWED IN A TEST
34 C SEOUENCE
38 DATA MAXCOM/S12/
36 € SET UP UFT FOR WRITING/READING SEQUENCE TO DISK
3?7 € NOTE: #BFEQ® = @31 = TSL
38 DATA UFT/@,7PFEQ,2A400,2%¢/
39 C
43 ¢ DESCRIPTION OF TEST SET-UP COMMANDS
41 C
42 ¢ T™ - TIME DELAY
b 43 ¢ DS - DRIVE STAND CONTROL
44 C L3 - LOAD BANK CONTROL
45 € RC - RELAY CONTACT COMTRCL
46 C AC - DATA ACQUISITION CONTROL
47 C ST - SPECIFIES ENDT OF TEST SECUENCE
43 ¢
49 C MAINTENANCE COMMANDS:
3¢ C
51 ¢ CA - CATALOG SEQUENCE
[
C
c
C
o

INITIALIZE FOINTEF INTC COMMAND RUFFER
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*D MODCOMP SOURCE EDITOR DATE 12/27/79 29:30:56 PAGE 2
57 180 IPNT=1
58 ¢ CHECK IF COMMAND BUFFER HAS BEEN EXCEEDED
59 11¢ IF(IPNT.LE.MAXCOM-8)G0O TO 115
60 ¢ OUTPUT ERROR MESSAGE
61 WRITE(8,1) ‘
62 1 FORMAT(° COMMAND RUFFER EXCEEDED '} |
63 C OUTPUT SEQUENCE AS IT STANDS .
64 GO TO 190 {
65 C ISSUE PROMPT MESSAGE TO USEPR
66 115 WRITE(S,2)
67 2 FOPMAT(” ENTER COMMAND”)
68 € INPUT COMMAND AND PARAMETERS
69 READ(7,3,END=9999)ICOM,LINE
70 3 FORMAT (A2,72A1)
71 € IS THIS A MAINTENANCE COMMAND?
72 IF(ICOM.EQ. SA )GO TO 190
73 C REQUEST TO RE-CATALOG A SEQUENCE?
74 IF(ICOM.EQ. CA“.AND.IPNT.E0.1)GO TO 19¢
75 € IF NOT A MAINTENANCE COMMAND, ENTER INTC COMMAND BUFFER
76 COMMAND/ IPNT )=1COM
7?7 DETERMINE WHICH COMMANT TEBIS IS AND GO TO ITS SANDLING ROUTINe
78 IF(ICOM.EQ. DS “)GO TO 120
79 IF(ICOM.EC. "TM )50 TO 132
&0 IF(ICOM.E0. LB")GO TO 142
81 IF(ICOM.EQ. AC )GO TO 150
a2 1F(ICOM.EQ. ‘RC’IG0 TO 16€
83 IF(ICOM.EQ. RD"YG0 TO 17¢
84 IF(ICOM.EQ. CA')GO TO 18¢
38 IF(ICOM.EQ. ST G0 TO 198
86 C IF INVALID COMMAND, GO BACK AND GET NEW ONE
37 WRITE(S,2000)
88 300@ FOPFMAT(® INVALID COMMAND') 1
89 GO TO 11¢ 4
92 ¢ ROUTINE TO INTERPRET DS COMMAND :
91 ¢ IFORM COLLECTS INTEGEF PAFAMETERS FFCM LINE AND STCHES T3IFM IA
62 C COMMANT BUFFER. IERR INDICATES WYETHER FARAMETERS WERE VALIT
93 € INTEGERS.
94 120  CALL INTFORM(3,LINE,?2,COMMAND(IPNT+1),1ERR)
9% € CHECK IF PARAMETERS WERE FNTFRED
96 TF(CCMMAND (IPNT+1).EQ.8)530 TC 125
97 ¢ CHECK FOR TNVALID FARAMETEPR
a8 IF{IERR.NE.2)GO TO 125
99 € |IF PARAMETERS WERE C.K., ADJ'ST FOINTEP
100 C INTC COMMAND BUFFER
1¢1 121  IPNT=IPNT+4 k
182 C SET NEXT COMMAND i
103 GO TO 1182
184 € FROMPT USER TO ENTER FARAMETEFERS ¢
125 125 WRITE(8,4) §
106 4 FOFMAT(  DS#,SPEFD,RATE;/31Y " '
127 € INPUT FRFE FORMAT FARAMETERS AND SiORE IN COMMANT PRUFFiR ‘
123 CALL READI (7 ,COMMAND{IPNT+1))
189 € ADJUST FOINTER AND RETURN
11¢ GO0 T0 121
111 € PROTTINE TO INTERPRET TM COMMAND
112 € COLLECT FLOA™ING FOINT™ PAFAMETER AND STCEE IN 7. TIEFR REIVRRS
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#D MOTCOMP SOURCE EDITOR DATE 12/27/79 €9:30:5€ PAGE X
112 € ERROR INTICATION.

114 13¢ CALL FPTFORM{LINE,?2,T, 1ERR)

115 € WAS PARAMETER ENTERED?

116 IF(T.EQ.2.)G0 TO 135

117 C WAS PARAMETER VALID?

118 IF(IERR.NE.2)GO TO 135

119 C STORE FLOATING PCINT PARAMETER AS TWO INTEGERS IN COMMAND BUFFER
120 132  COMMAND/IPNT+1'=P(1}

121 COMMAND( IPNT+21=3(2)

122 ¢ INCREMENT POINTER INTO £OMMAND BUFFEP

123 IPNT=IPNT+3

124 € GET NEXT COMMAND

125 GO 70 110

126 € FROMPT USER TC ENTER PARAMELER

1z7 135 WRITE(e,S)

123 5 FORMAT(’ TIME(SEC)")

126 € INPUT PARAMETER

12e CALL READF(1,T)

121 € STORE IN CCMMAKD BRUFFER

132 30 70 132

132 ¢ ROUTINE TO INTERFRET L® COMMAND

124 ¢ COLLECT INTEGER PARAMETERS AND STOREZ IN COMMAND RUFFER
135 140  CALL INTFORM/7,LINE,72,COMMAND(IENT+1),IERR)
13€ € CHECK FOR ERIOR OR NO EBARAMETFRS

127 IF(IFRR.EQ.2.AND.COMMAND(IPNT+1).NE.2)G0 TO 145
133 € ©PRCMPT USER T0O ENTER PARAMETERS

139 WRITE(8,6)

148 € FORMAT( " LB#,3%KW,3%*KVAR; (7]) ")

141 C COLLECT PAFAMETERS AND STORE IN COMMAND B''FFER

142 CALL READI'/7?,COMMAND(IPNT+1))

143 C INCREMENT PCINTER

144 145 IPNT=IPNT+8

145 C GET NEXT COMMAND

146 GO TO 118

147 C PROUTINE TO INTERERET AC COMMAND

148 C COLLECT FLOATING POINT PARAMETER IN T

149 158  CALL FPTFORMI(LINE,?2,T,1TERR)

1@ ¢ CHECK FOR ERROF OP NO PARAMETER

151 IF(IERR.EQ.A.AND.T.NE.2.)GO T0 155

1%2 € PROMPT USER TO ENTER PARAMETERS

153 VYRITE(8,7)

154 7 FORMAT( ° DURATION OF ACQUISITON(SECY”)

155 € INPUT PARAMETER

156 CALL READF(1,T)

157 C STORE PARAMETER AS INTEGERS IN COMMAND BUFFER

153 155  COMMAND(IPNT+1)=R{1)

159 COMMAND! IPNT+2 =R (2}

160 C INCREMENT FOINTEFR INTO COMMAND RUFFER

161 IPNT=IPANT+3

162 € GET NEXT COMMAND

163 G0 TO 11@

164 C PROUTINE TO INTERPRET RC COMMAND

1A% C COLLECT INTEGEFR PARAMETERS AND STORE IN COMMAND B'JFFER
166 168 CALL INTFORM{2,LINE,72,COMMAND(IEFNT+1} . 1ERR)
1€7 € CHECK FOR ERROR OR NO PARAMETERS

168 1F/IERR.EQ.@.AND.COMMAND(IPNT+1) . NE.2'GO TO 16%
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*D MOTCOMP SOURCE EDITOR DATE 12/27/79 29°:29+5€ PAGH
1€S € PROMFT USER TO ENTIR FARAMETERS

172 WRITE(8,8)

171 & FOFMAT(* CONTACT#,1/8;(21)")

172 € COLLECT PARAMETERS AND STORZ IN COMMAND BUFFIR
173 CALL READI(2,COMMAND(IPNT+1})

174 € INCREMENT POINTYR

175 1€5  IPNT=IPNT+3

176 € GET NEXT COMMAND

177 GO0 TO 11¢@

173 ¢ ROUTINE TO INTERPRET RV COMMAND

179 C INPUT SEOQUENCE NUMBEF

18¢ 178  CALL INTFORM(1,LINE,?2,TNUM,IERR

181 ¢ CHECK FOR ERPOR CE NO RESPONST

182 IF(IBEP.E0.Q.AND.TNUM.NE.2)GC 70 175
183 € PROMPT USER 70O ENTER SECUENCF NUMBER

134 172 WRITE(R,9)

185 9 FOEMAT(® SENTER TEST SEQUENCE NUMBER ')
186 € COLLECT SEQUENCE NUMBER

187 CALL READI{1,TNUM)

1388 ¢ CHECK FOF VALID SECTENGCE NUMBER

186 175  IF/TNUM.LT.2.0R.INUM.GT.59R])G0 20 172
19¢ € SET RANDOM ADDRESS POINTER IN UFT

161 € NOTE: EACF SEQUENCE OCCUPIES 4 SECTCRS
192 UFT(4)=4%TNUM

193 ¢ READ SEQUENCE AND STCRE IN COMMAND BUFFER
104 DO 177 I=1,4

195 177  CALL READ{COMMAND(/I-1)%128+1),2%€,UiT)
196 € OUTPUT SEQUENCE IDENTIFIER

167 WRITE(6,10 TNUM

198 1@ FORMAT(//° TEST SECJXNCE NUMBER',I5)
199 € OQUTPUT SEQUENCE

200 GO TO 19¢

221 ¢ ROUTINE TO HANDLE CA COMMAND

202 C ENSURE THAT SEQUENCE ENDS WITH STOP COMMAND
203 18@  COMMAND/IPN?)="ST’

24 C OUTPUT SEQUENCE FOR USER TO VIEW

225 C RESET POINTER

206 198  IPNT=1

207 C OUTPUT HEADINGS

208 WRITE(E,11)

229 11 FOPMAT(® TIME",3X, 'DS”,2X, SPD",2X, "RATE",3X, ‘LB ,6X, "¥¥ ",
21¢ 19X, KVAR’,8X, "DATA ,?X, “RC"//)

211 C OUTPUT COMMANDS, ONE AT A TIME

212 202  NCMD=COMMAND(IPNT)

213 IF/NCMD.EQ. DS ")G0 TN 201

214 IF(NCMD.EQ. 'TM ")GO TO 2@2

215 IF/NCMD.EQ. LB )GO TO 223

216 IF{NCMD.EQ. "AC “)GO TO 2¢4

217 IF(NCMD.EQ. “RC ")GO TO 205

218 IF(NCMD.EO. ST VGO TO 208

219 C 1IF NONE OF THESE, ASSUME ST

220 G0 T0 206

221 C OUTPUT DS COMMAND PARAMETERS

222 201 WRITE(6,12)(COMMAND(IBENT+I),I=1,3)

223 12 FORMAT (10X,11,216)

224 C UPDATE FOINTER
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*D MODCOMP SOURCE EDITOR DATE 12/27/79 09:30:56 PAGE 5 ;
i
225 IPNT=1PNT+4 !
226 C GET NEXT COMMAND
227 GO TO 200
] 228 ¢ OUTPUT TM COMMAND PARAMETER .
229 ¢ COLLECT REAL PARAMETER INTO INTEGER ARRAY EQUIVALENCED TO H
j 230 C REAL VARIABLE {
£ 231 222 R(1)=COMMAND(IPNT+1)
P 232 R(2)=COMMAND (IPNT+2)
. 233 C OUTPUT PARAMETER
234 WRITE(6,13)T
235 13 FORMAT(1X,F6.1)
236 ¢ UPDATE POINTER
237 IPNT=1PNT+3
238 ¢ GET NEXT COMMAND
239 GO0 TO 200
242 C OUTPUT LB COMMAND FARAMETERS
241 283  WRITE(6,14)(COMMAND(IPNT+I),1=1,7)
242 14 FORMAT(25%,12,1X,614)
243 ¢ UPDATE POINTER
i 244 IPNT=IPNT+8
245 ¢ GET NEXT COMMAND
246 GO0 TO 20¢
247 ¢ OUTPUT AC COMMAND FARAMETER
248 ¢ COLLECT REAL PARAMETER INTC INTEGER ARRAY EQUIVALENCED TC
249 ¢ REAL VARIABLE
250 284  R(1)=COMMAND (IPNT+1)
251 R(Z2)Y=COMMAND (IPNT+2)
252 ¢ OUTPUT PARAMETER
253 WRITE(6,15)T
254 15 FORMAT({55%,F6.2)
255 € UPDATE POINTER
256 IPNT=1PNT+3
257 C GET NEXT COMMAND 5
258 GO TO 2¢8
259 € OUTPUT RC COMMAND PARAMETERS
262 205 WRITE(6,16) (COMMAND(IPNT+IY,I1=1,2)
] 261 16 FORMAT (65X,213)
262 C UPDATE POINTER
263 IPNT=IPNT+3 :
2€4 C GET NEXT COMMANTD 4
2€5 G0 TO 220 3
266 C CHECX T0 SEE IF THIS SEOQUENCE IS 70 BE CATALOGUED i

267 Z€€ IF!ICOM.NE.’CA’)G0 T0O 1¢0

268 C PROMPT USER 70 ENTER SEJUENCE MIMBER TO CATALOG UNDER

269 21@ WRIT&E(8,17)

27¢ 17 FORMAT(” ENTER TEST SEQUENCE NUMBER ")

271 € INPUT SECUENCE NUMBER }
272 CALL “EADI(1,I) "4

273 € CHECK VALITITY OF SECUENCE NUMBER "
274 IF(I.LT.3.0R.1.GT.599)60 TO 2182 "
275 C SET RANDOM ADDRESS POINTEP IN UFT

27€ UFT(4)=4%]

277 € CUTPUT SEQUENCE TO DISK AS 4 SECTOAS

273 DO 220 1=1,4

2?79 2z¢ CALL WRITE{COMMAND((I-1)*128+1),25€,UFT)
232 C GET NEXT COMMAND

32
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*D MODCOMP SOURCE EDITOR DATE 12/27/79 @9:32:56 PAGE €
281 GO TO 100

282 9999 STOP

283 END 1
284 ¢

285 ¢C

286 € THBE FOLLOWING ROUTINES ARE USED DURING TEST SEQUENCE CREATION
287 C TO INPUT FREE-FORMAT REAL AND INTEGEF FPARAMETERS FCR

283 C GENERATOR TEST COMMANDS.

289 ¢

260 ¢

291 SUBROUTINE REATI(N,IARRAY)

292 ¢

293 ¢ PROUTINE INPUTS ASCII STRING IN FREE FORMAT AND RETUENS N
294 C EQUIVALENT INTEGER VALUES IN ITARRAY

295 ¢

296 INTEGER IARRAY(1),BUF(74),BUFSIZ

297 DATA BUFSIZ/74/

208 C INPUT STRING OF ASCII CHARACTERS

299 1¢@ READ(7,10@¢)RUF

320 198@ TFORMAT(7441)

381 C CALL FOUTINE TO FOPMAT AND CONVERT TO INTEGER

32 CALL INTFORM(N,BUF,BUFSIZE,IARRAY,IEKR)

2@3 C CHECK FOR ERROR IN PARAMETERS

324 IF'ITRR.EQ.2YRETURN

2¢5 C ECHO INVALI™ CHARACTER TO U3BR

306 WRITE(8,2002)BUF (IERR)

327 2008 TFOFMAT(” TINVALID CUARACTER —-",A1,3X, 'RE-ENTEK LINE")
3¢8 C GET NF¥W STRING

309 G0 TO 1@@

312 END

311 ¢

212 ¢

313 SYBROUTINE INTFORM!NPAR,STRING,LTH,INT,IERR)

314 ¢

215 ¢ ROUTINE CONVERTS ASCII STRING (STRING) OF LENGTH, L:3, TO
316 £ NPAE EQUIVALENT INTEGERS STORED IN ARRAY INT., TERF IS S#7
217 C I¥ ANY CUARACTER IN STRING 1S NOT A VALI™ DIGIT,

%13 ¢

312 INTEGER INT/1),$7RING(1)

I2@ ¢ INITIALIZT SPPCR FLAG

722 IE#R=Q

322 € INITIALIZE FOINTE® INTC STRING

a2z IPNT=1

224 (¢ CONVERT EACH INTFGEF

325 DO 120 1=1,NPAR

226 C INITIALIZE VALUR

227 INT(I)=€

228 C CHECX IF FOINTEF EXCEEDS STRIN: LENGTE

29 1¢ IF/IPNT . AT.LTR)GO TO 1@

243 ¢ CHFCK FCR DELIMITER

331 2@ IF'STRING/IPNTY.NE.” “.AND.STRING(IPNT'.NE. ", !3C TC 2P
222 € INCHEMENT FOINTER

33 IPAT=TPNT+1

334 § GET NEIXT CHAPACTFF

238 GO TO 1@

az C CHECX FOR VALID DIGIT
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227 ag IF STEINS IPNT ' LE, "S . AND.STRING([PNT'.GE. 27 37 10 4
1 ®2g ¢ SET EPACR FLAG ANT RETUIN
‘ Eite) I¥FR=12\1

: 24 AELURN

t %41 € CONVE®T 7C INTEGER AND ADD TO ACCUMULATION OF VALUE

! a2 4@ INTI L. =inl"1'%12 + {STRINGIIENTV-"0" :/25F

f 342 € INCHEMENT TOINTER f

. 244 IPNT=1FNT+1 A
246 ¢ CHECX FCF END CF S™FING CP DELIMITER :
R4F IF/IFENT.LE.LTS.ANT.STRING(IPNT).NE,  “.ANT, |
a9 1STRING (IPNT).NE. 7, 7)5C TC 30
‘a4 102 CONTINUST '
34t KRFIURN
50 EAD :
31 ¢ i
52 C i
x52 SUPROUTINE REATF(N,ARRAY) :
384 ¢
¥3% { FROUTINE INFUTS ASCII STRING IN FREE-FORMAT AND PETUFNS N
756 ¢  EQUIVALENT FLOATING FOINT VALUJES IN ARRAY.
257 ¢ NOTE: 1IN ALL CMEPENT CALLS TO READF, ONLY 1 VALUE IS
Zs€ ¢ INPYT. (1.E., N=1)
85 €
26 INTEGER BUF(74),BUFSIZ
2e1 REAL APPRY(1)
€2 DATA BUFSIZ/74/

283 ¢ INFUT STRING OF ASCIT CWARACTERS

GEs 122 READ(7,12¢2)RUF

TES  10¢@ FORMAT(74A1)

366 £ CALL POUTINE TO FORMAT AND CONVERT TC FLCATING PCINT

2€7 CALL FFTFORM(RUF,RUFSIZ,ARRAY,IFRR)
“€a ¢ CHECK FOR ERRORS

29 IF(IERR.EQ.@)RETUEN

279 € ECED INVALID CPARACTER TO USER

571 wWRITE(R,2020)BUF(IERR)

2?2 2@@2 FOEMAT(” INVALID CHARACTER -",A1,5X, RE-ENTER LINE®)
273 C GET NEW STRING

274 20 TO 100

x75 END

376 ¢C

277 oo
378 SUBROUTINE FPTFORM(STRING,LTH,FPT,IERR) I
378 C &
387 ¢ ROUTINE CONVERTS ASCII STRING (STRING) OF LENGTH, LTY, TO "
381 C EQUIVALENT FLOATING POINT VARIABLE, FPT.

282 ¢ IERR IS SET IF ANY CHARACTER IN STRING IS NOT A VALID DIGIT

383 € OR DECIMAL POINT.

384 €

2§58 INTEGER STRING(1),PFLAG,PAMT

336 € INITIALIZE ERROR FLAG '
387 IEPR=0 !
368 € INITIALIZE POINTER INTO STRING

389 IPNT=1 -
392 ¢ INITIALIZE RETURN VALVE

391 FPT=¢.

392 € INITIALIZE DECIMAL POINT INDICATOR
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293 FFLAG=¢

7G4 € FAMT XEEPS TRACX OF ¥OW MANY TIGITS OCCUR AFTER DECIMAL POINT
395 PAMT =¢

29€ € CRECK IF ALL OF STPING BAS BEEN EYAMINED

297 10@  IF(IPNT.GT.LTH)RETURN

398 € CHZICX FOR DELIMITEP

390 IF(STRING(IPNTY.NE. ” “.AND.STRING{IPNT).NE.’, )}GC TO 11¢
42@ C INCKEMENT PCOINTER

a21 IPNT=IPNT+1

422z ¢ CHECKX NEXT CHARACTER

423 G0 TO 100

4¢4 C CHECK FOP DECIMAL POINT

45 11¢@ IF{STRING/IPNT).NE. . )CO T9 122

426 ¢ SET INDICATCR

a7 FFLAG=1

4782 ¢ GET NEXT CHARACTER

4¢9 30 TO 149

41¢ ¢ CHECK FOR VALID DIGIT

411 12¢  IF(STRING(IPNT).LE. 9 .AND.STRING(IPNT).GE. 2")GC TO 12¢
412 C SET ERROR FLAG AND RETYJRN

413 IEER=IPNT

414 RETURAN

41% € CHANGE ASCII DIGIT 70 FLOATING POINT AND ADD TO ACCUMULATION
41€¢ 13@  FPT=FPT*123. + FLOAT({(STRING(IPNT'-"@")/25€)

417 C VUPDATF NUMBER OF DIGITS AFTER DECIMAL POINT

413 PAMT=PAMT+PFLAG

419 ¢ INCPEMENT POINTER

420 142  IPNT=IFNT+1

421 ¢ CHECK FCR END OF STRING OR DELIMITER

apz IF{IPNT.GT.LTH.OR.STRING(IPNT).FQ0. ” “.CR.STRING(IPNT).EQ.
422 17,°)60 TO 150

424 ¢ CHECK NEXT CHARACTER

425 50 TO 11@

426 C ADJUST FPT TO ACCOUNT FOR DECIMAL POINT

427 18Q  FPT=FPT*1Q ,%*(~PAMT)

428 ¢ PRETURN TO MAIN FOUTINE

429 RETURN

430 END

35
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PROGRAM RUNSYS

THIS ROUTINE PERFORMS EXECUTION OF A SEQUENCE SELECTED

BY THE USEP, EXECUTION OF A TEST SEQUENCE IS
ACCOMPLISHED BY SEQUEINTIALLY INVOKING THE ROUTINE OR TASK
REQJUIRED TC PEZRFORM EACH COMMAND IN THE SEQUENCE.

FILE/DEVICE ASSIGNMENTS REQUIRED FOR THIS ROUTINE:

8 = TEO (TEKTRONIX OUTPUT) PROMPT MESSAGES TO USER

? = TK! (TEXKTRONIX INPUT) USER RESFONSES

6 = A02 (ISC OUTPUT) SEQUENCE DISPLAY

31 = TSL (DISX PARTITION) TEST SEQUENCE “"LIBPAFY”
¥ % Kk ok %k ok %k ok Kk ok ok %k sk Kk &k ok & kK K
* & x (CATALOGUED ON LM 12,268,789 % * % % % % % % ;
ok ok ok &k ko X Ak ok % Kk %k % ok Kk % ok X 4

EXTERNAL SUBROUTINES REQUIRED:

NAME LOCATION
1. TIMER UL
2. READ LB
3. WRITE LB
4. INITSAF UL
5. TS¥IEL UL
6. SETBF UL
7. SETRT UL
8. GETDATA UL

INTEGER COMMAND(S12),R(2),UFT(6),PNAME(2),TNUM,LINE(72)
EQUIVALENCE (T,R)
NOTE: P IS AN INTEGER APRAY WHICE IS5 EQUIVALENT TC THE REAL
VARIABLE T.

INITIALIZE MAXIMUM NUMBER OF COMMANDS TO BE ALLOWED IN A TEST
SEQUENCE
DATA MAXCOM/B12/
SET UP UFT FOP WRITING/READING SEQUENCE TO DISK
NOTE: #BFE@ = @21 = 7SL
DATA UFT/0,2BFEQ,ZA402,3%0/

DESCRIPTICN OF TEST COMMANDS

T - TIME DELAY

DS - DRIVE STAND CONTROL

LB - LOAT BANK CONTROL

RC - RELAY CONTACT CONTFOL

AC - DATA ACQUISITION CONTROL

ST ~ SPECIFIES END OF TEST SEQUENCE

MAINTENANCE COMMANDS:




AFWAL-TR-80-2033

%) MODCOMP SOURCE EDITOR DATE 12/27/79 29:30:20
57 C RD - READ SEQUENCE
58 ¢ SA - REREAD SEQUENCE
59 € FX - EXECUTE OVERLAY FROM LM FILE
60 C
61 C
62 c * * * * * * * % * * L] * % %
63 ¢ * * ® SELECTION OF TEST SEQUENCE *
64 c % * * * %* % ] » * * #* * 3 *
65 C
A6 C INITIALIZE POINTER INTO CCMMAND BUFFER
€7 1¢¢ IPNT=1
68 ¢ ISSUE PROMPT MESSAGE TO USER
69 115 WRITE(8,2)
7% 2 FORMAT( " ENTER COMMAND’)
71 C INPUT COMMSND AKND PARAMETERS
72 READ(7?,3,END=9C99)ICOM, LINE
73 2 FORMAT (A2,72A1)
74 C IS THIS A MAINTENANCE COMMAND?
75 IF{ICCM.ED. SA'YGO TO 19@
76 C IF NOT A MAINTENANCE COMMANT, ENTER INTO COMMANT RUFFEFR
77 COMMAND(IPNT }=I1COM
78 C DETERMINE WHICH CNOMMAND THIS IS AND GC TO ITS RANDLING RCUTINMNE
79 IF(ICOM.EQ. RD"'30 TO 17@
30 IF(ICOM.EQ. "EX )30 TO 309
81 C IF INVALID COMMAND, GO BACK AND GET NEw ONE
e2 WRITE(&,2002)
33 2000 FORMAT(” INVALID COMMAND")
84 GO TO 115

a5
36
87
88
89
og
91
92
g3
G4
95
96
o led
98
29
1e¢
101
192
123
104
125
12
107
103
1¢9
110
111
112

C ROYTINE TO INTERPRET RT COMMAND

C INPUT SEQUENCE NUMEBER

17¢e CALL INTFORM{1,LINE,?2, TNIIM,IFFP®

C CHEICK FOR FRROR OR NO RESPONSE
IF(IFRR.EQ.@.AND.TN'"™ NE.2)G0 0 175

C PROMPT USEP TC ENTER SEQUENZE N'MBEF

172  WRITE(e,9)

9 FORMAT (" ENTER TEST SEQUENCE NUMBER ™

C COLLECT SECUENCE NUMREP
CALL READI(1,TNUM)

C CHECK FOR VALID SEQUENCE N'MBER

17 TF{TNUM,LT . @.CP.TN'M,GT.2901 40 "C 172

C SET RANDOM ADPRESS POINTER IN JFT

C NOTE: EACH SEQUENCE OCCUPIES 4 SECTCRS
UFT(4)=4%7NUM

C READ SEQUENCE ANT STORF IN ZNMMANT RUFF#F
DO 1?77 [=1,4

177 CALL REANICOMMAND(/T~1)%1283+1" 286 UFT)

C OUTP'IT SEQ'TINCE IPENTIFIER
WRITE(E,18)TA"™

10 FOEMAT! //° TEST SENUENCE NUMBER®,1&) f o
C OUTPUT SEQUENCF FOR USER 10 VIEW
C RESET POINTEP
19¢  IPNT=1
C OUTPUT IEANINAS
YRITE(€,11)
11 FCEMAT( ™ TIME",3f,"DS°,2Y, SPD°,2X, ""ATE",3X, LB’ ,6X, "X ",

19X, "EVAR“,EX, "TATA ", 72X, "R/ /0

38
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112 C OYTPUT COMMANDS, ONE AT A TIME

114 2¢@  NCMD=COMMAND{IFNT)

115 IF(NCMD.EQ. DS “)G0 TO 201

116 IF(NCMD.EQ. ™M’ GO T0 202

117 IF(NCMD.EQ. ‘LB")G0 TO 2e3

119 IF(NCMD.EQ. "AC 7)GO TO 204

119 IF(NCMD.EQG. "BC GO TO 2@5

12¢ IF(NCMD.EQ. ST )60 To ogg

121 C IF NOME OF THESE, ASSUME ST

122 G0 T0 oc@

12X ¢ O"TFUT DS COMMAND PARAMETERS

124 201 WRITE(E,12)(COMMANT(IPNT+1),1=1,3)
12% 12 FORMAT/1eX,11,218)

12f ¢ VUFDATE POINTER

127 TPNT=1PNT+4

123 € GET NEXT COMMAND

129 GO TO 2¢@

13@ C QUTPUT TM COMMAND PARAMETEK

131 C COLLECT REAL PARAMETER INTC INTEGEF ARRAY EOUIVALEMED TC
132 € REAL VARIMRLE

137 202  R(1)=COMMAND(IPNT+1)

134 F{2Y=COMMAND(IFNT+2)

1235 ¢ OUTFUL PARAMETER

136 WRITE(6,13)T

137 13 FOFMAT(1X,F6.1}

138 C UPDATE POINTZER

139 IPNT=1PNT+3

143 C GET NEXT CCMMAND

141 GO TO 22

142 C OQUTPUT LB COMMAND PARAMETERS

143 2€3  WRITE(HA,14)(COMMAND(IPNT+I),I=1,7)
144 14 FORMAT(25X,12,1X,614)

145 ¢ UPDATE POINTER

146 IPNT=1PNT+8

147 C GET NEXT COMMAND

148 GO TO 220

149 € OUTPUT AC COMMAND PARAMETER

152 € COLLECT REAL PARAMETER INTO INTEGER ARRAY EQUIVALENCED TC
151 € REAL VARIABLE

152 204  R(1)=COMMAND(IENT+1)

153 R(2)=COMMAND (IPNT+2)

154 € OQUTPUT PARAMETER

155 WRITE(6,15)T

156 15 FORMAT (55X ,F€,2)

157 € UPDATE POINTER

158 IPNT=IPNT+3

159 C GET NEXT COMMAND

1€¢ GO TO 2190

161 C OUTFUT RC COMMAND PARAMETERS

162 285 WRITE(6,16)(COMMAND(IPNT+1),1=1,2)
162 16 FORMAT (65X ,213)

164 C UPDATE POINTER

165 IPNT=IPNT+3

166 € GET NEXT COMMAND

167 GO TO 200

168 C ROUTINE TO LOAD OVERLAY FROM LM FILE.

2
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169 € NOTE: LOATING OVERLAY TRANSFERS CONTROL FROM RUNSYS TO THE '
17¢ C ROUTINE OVERLAYED, g
171 ¢ ONLY USE OF TRIS FEATURE SO FAR HAS REEN TO LOADT ANALYSIS ;
%73 ¢ ROUTINE AT 'THE COMPLETION OF A GENERATOR TEST SEQUENCE. ?
72 C ;
174 ¢ PROMPT USER TO ENTER OVERLAY NAME
175 300 WRITE(8,13)
176 18 FORMAT(® SNTER PROGRAM NAME; (A3)”)
177 C INPUT NAME
178 READ(7,19)PNANE
17s 19 FORMAT (2A2)
180 ¢ ROUTINE WHICH FOLLOWS PERFCRMS QVERLAY OF KECUESTETD ROUTINE
181 INLINE
182 LDM,2 PNAME
183 LDM,3 PNAME+1 GET ROUTINE NAME
184 FEX, #37 CONVERT TO CAN CODE 3
165 DFC  $+1
186 5TM,3 PNAM STORE IN EWAM
187 REX,#43 GET INFC ON RUNSYS
188 LFC ¢
1398 TRR,2,3 REG 2=START ALDR OF RUNSYS
10 PEX,#2B LOAD CHAIN OVERLAY
161 DFC 2,RLM
192 PNAM RES 1 STORAGE FOR FROGRAM NAMZ
193 DFEC @
154 FINI
195 ¢ NOTE: AT THIS POINT DURING EXECUTION, CONTROL HAS FASSED TO
196 C THE OVERLAY,.
167 ¢
198 €
199 ¢ ASX USER IF THIS SEQUENCE IS TO BE EXECUTED
2¢e 929 WRITE(&,20)
221 2¢ FORMAT ( “@READY TC RUN THIS SEQUENCE?(Y OR N) )
222 C INPUT RESFONSE
203 READ(7,21)1ICH
264 21 FORMAT (A2)
285 ¢ CHECK RESPONSE; IF NOT Y, GET NEXT COMMAND
206 IF(ICF.NE. ‘Y)GO 70 1ee
287 C
223 C & * » Ld *x ¥ »* * * * % * 3 5% %
288 C BEGINNING OF TEST SSQUENCE EXECUTION
21¢ ¢ % % * * * # " * * * ¥ & * * *
211 ¢
212 C INITIATE SAFETY MONITCRING PERFORMED IN DSC TASK.
213 ¢ NOTE: ITE™MP IS STORAGE LOCATION USED BY ROUTINE INITSAF TO
214 C SAVE SYSTEM SI POINTER
215 ITEMP=@
216 CALL INITSAF{ITEMP)
217 ¢ INITIALIZE POINTEP INTO COMMAND BUFFER
218 IPNT=1
219 C OBTAIN SYSTEM CLOCK READING AT START OF TEST
220 CALL TWAIT(@.)
221 C CBECK IF FOINTER EXCEEDS BUFFER
222 10@@ IF(IPNT.GF.MAXCOM)GO 70 100
223 ¢ EXAMINE EACH COMMAND OF SEQUENCE AND JUMP TO INSTRUCTIONS
224 C WHICH WILL INiTIATE ACTION REQUIRED BY THAT COMMANT.
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225
226
227
228
229
230
231
232
233
234
235
23€
237
238
239
240
241
242
243
244
245
245
247
243
249
280
251
252
253
254
285
256
257
253
259
260
261
262
263
284
265
2€6
267
268
2€9
27¢
27t
272
273
274
275
276
277
273
279
282

NCMD=COMMAND (IPNT)
IF(NCMD.EQ, ‘DS ‘)GO TO 1100
IF(NCMD.EQ. TM’)GO TO 1200
IF(NCMD.EQ. LB’)GO TC 1300
IF(NCMD.EQ. AC“)GO TO 1400
IF(NCMD.EQ. “RC“)GO TO 15¢¢
C IF NONE OF TFESE COMMANDS, TEST SEQUENCE IS THROUGH
C TERMINATE INPUT OF SAFETY MONITORING PARAMETERS AND RELOAD
C ORIGINAL SI POINTER
INLINE
LDI,3 #440Q TERMINATE COMMAND
0¢B,3,2 ISSUE COMMAND TO OUTPUT DEVICE
0CB,3,3 ISSUE COMMAND TO INPUT DEVICE
LDM,1¢ ITEMP GET SI POINTER
STM,1¢ #@@D3 STORE IN SYSTEM SI TRAP
LDI,2 G@SBF SBF FLAG
ZRR,3
REX ,#4E ZERO FLAG
FINI
GO TO 10@
C ROUTINE WHICH PASSES DS PARAMETERS TO SUBROUTINE WEICH WILL
C INITIATE DRIVE STAND CONTROL
11¢¢ CALL SETDS (COMMAND{IPNT+1))
C INCREMENT POINTER INTO COMMAND BUFFER
IPNT=IPNT+4
¢ GET NEXT COMMAND
GO0 TO 1000
C CALL ROUTINE TO PROVIDE REQUESTED DFLAY
122 CALL TWAIT({COMMAND(IPNT+1))
C INCREMENT POINTER
IPNT=IPNT+3
C GET NEXT COMMAND
GO TO 1020
C PASS LB PARAMETERS TO SUBROUTINE WEICH CONTROLS LOAD BANK
C SETTINGS
130 CALL ?ETLB(CCMNAND(IPNT+1).COMMAND(IPNT+2),COMMAND(IPNT+5)
1,1ERR
C INCREMENT POINTER
IPNT=1PNT+8
C GET NEXT COMMAND
GO TO 1¢ee
C CALL POUTINE TO INITIATE DATA ACQUISITION
140¢ CALL ACOUIRE(COMMAND(IPNT+1))
C INCREMENT FOINTER
IPNT=IPNT+3
C GET NEXT CCMMAND
GO TO0 1ea¢
C CALL ROUTINE WHICH CONTROLS RELAY CONTACTS
150@ CALL SETRC(COMMAND(IPNT+1),IERR)
C INCREMENT FOINTER
IPNT=IPNT+3
C GET NEXT COMMAND
GO TO 1¢¢e

c
C * & & & % 0k ok X
¢ END OF TEST SEQUENCE EXFCUTION
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281 c * * L * * * * ¥ * * * & * * %
: 282 ¢
: 283 9999 STOP
: 284 END
f 285 €
286 €
I 287 C FOLLOWING ROUTINES INITIATE ACTION REQUIRED BY INDIVIDUAL
.k 288 C COMMANDS IN TEST SEQUENCE. 1
S 289 ¢
298 ¢
291 SUBROUTINE SETDS(COMMAND) {
292 ¢
293 C THIS ROUTINE MAXES PARAMETERS OF DS COMMAND AVAILABLE TO
204 ¢ DRIVE STAND CONTROL TASK, DSC. )
: 295 ¢ {
‘ 296 INTEGER COMMAND(1),COM(3) |
297 C GET PARAMETERS IN ARPAY ACCESSISLE TO INLINE CODE {
298 DO 12 1-1,3 !
299 10 COM(1)=COMMAND(T) :
200 C PLACE POINTER TO PARAMETERS IN TASZ COMMUNICATION AFFA
! 301 INLINE
F 302 1D!,2 @DSC POINTER 15 NAMED DSC
303 1DI,3 COM
304 REX ,#4F STORE PCINTER
30¢% FINI
326 RETURN
397 END
38 ¢
3¢9 ¢
310 SUBROUTINE TWAIT(T)
A 311 ¢
E 212 ¢ ROUTINE DELAYS EXECUTION OF RUNSYS (I.E., OPERATION OF
313 C GENERATOR TEST) UNTIL SPECIFIED TIMF, T. TYIS DELAY FROVIDES
; 314 C TIMING CONTPOL OF TEST SEOUENCE.
; 315 ¢
216 DOUBLE PRECISION TREGIN,TNOW
] %17 C IF RECUESTED TIME EQUALS ZERO, SAVE CURRENT SYSTEM CLOCK FEADING
318 IF(T.NE.Q.)GO TO 1
219 CALL TIMER (TSEGIN)
320 RETURN
321 1 CONTINUE
1 222 ¢ GET SYSTEM CLOCK READING
323 CALL TIMEPR(TNOW®
324 € IS DELAY FOSITIVE?
225 IF((DPLE(T )+TREGIN-.025D2) .5T.ThNOW)GC 10 2
326 € NOTIFY USEP CF TIMING ERFOR
227 WRITE(F,10€)T
323 10@  FORMAT(  TIME ERROR’,F15.5)
329 PETURN
23¢ € CONVERT TIME IN SECONLDS TO MINUTES AND TICS
231 2z MIN=IFIY (SNGL({TBEGIN+DBLE(T))/6€¢.D8))
232 ITIC=TFIX{SNGL/TBEGIN+DBLE(T '-60.D@*DBLE (FLOATIMIN))) %220,
323 ¢ CALL SYST¥™ R0UTINE TD TELAY UNTIL REQUESTED TIME
334 CALL . KDEL(MIN,ITIC,.TRUE.,.FALSE.)
335 RETURN
326 END

42




Al A A A A

AFWAL-TR-80-2033

#7 MODCOMP SCURCE ETITOR DATE 12/27/79 29:3@:22 PASE 7

237 ¢

33 ¢

339 SUBROUTINE SETLS(LB,KW,KVAR,IFRP!

240 ¢

341 { ROUTINE SETS LOAD BANK S¥ITCHES BY CONTROLLING A GRCUP OF CONTACTS
242 C IN I/0IS SYSTEM.

343 C

344 ¢ LB=1,2,0R 3 (DESIGNATES LOAD BANK NI'MBER)

345 C KW IS INTEGER ARFAY WITH FESISTIVE LOAD VALUES FOR PHASE 1,2, AND 3,
346 € MAXIMUM OF 4@ XW PER LOAD BANK.

347 ( KVAP IS APFAY WITF REACTIVE LOAD VALUES. MAXIMUM COF 3@ XKVAR PER
346 C LOAD BANK.

349 € IERR=0 IF NC ERRORS IN INPUT FARAMETERS; =1 IF ERRORS.

8¢ ¢

351 INTEGER KW (3),KVAR(2),FACTOR,S512(%),521(3),5208(3},513(3)

252 INTEGER OUTCOD(3),SCAN(3),TAB21(8),TARI2(6),TAB1S(€),TAB2@(R)
353 ¢

254 ( TAB12 THROUGH TAR2¢ ARE ARRAYS OF BIT CONFIGURATICNS WEICE WEEN
355 ¢ OUTPUT TO A GROWE OF CONTACTS OF T®HE 1/01S, SET UP TYE SAME LOATS
356 € AS THE SWITCY SETTINGS AVAILABLE ON THE LOAD BANK CONTROL CONSOLE.
357 ¢ THE NUMBERS 12,21,13,2¢ CORRESPOND TO THi SWITCHE MAFKINGS FCP
258 ¢ PHASE #1 OF LOAD BANK #1 USED IN SCHEMATIC DRAWING OF CONTROL
359 ¢ CONSOLE.

2eg ¢

261 ¢ THIS ROUTINE, THEN, COMBINES TEE REQUIRED BIT PATTERN 10 ACRIEVE
382 ¢ THE LOAD SETTING REQUESTED AND OUTPUTS THIS CONFIGURATION TO TEE
362 C GROUP OF CONTACTS WRICH CONTROLS TFE LOAD BANK BEING USED.

3€4 C

365 C

36€ DATA TA312/¢,18000,2420¢,2C00¢,260C0,2E8C8/

267 DATA TAB21/Q,21000,22800,21300,20000,21C00,2050¢,Z1E¢0/

368 DATA TAB13/2,20120,23080,201302,2008C¢C,202135@/

369 TATA TAB22/¢2,10020,2001¢,22030,20018,72038/

378 € INITIALIZE ERROR FLAG

371 IERR=@

272 € CHECK FOR VALID LOAT BANX #

373 IF(LB.LT.1.0R.LB.GT.3)GO TC 1000

374 C FACTOR ACCOUNTS FCR PAPALLELED LOAD BANKS

375 FACTOR=2

376 IF(LB.EQ.3)FACTOR=1

377 € CBECK VALIDITY OF KW AND KVAR SETTINGS

378 D0 12 I1-=1,3

379 IF(KW(1).LT.@.0R.XKW(I)/FACTOR.GT.4€)G0 TO 1009

380 10 IF(KVAR{1).LT.@.0R.KVAR(I)/FACTOR.GZ.30)GO T0O 1200

381 € COMPUTE SWITCP SETTINGS

282 DO 20 1=1,3

383 ¢ FOP HIGHEST KW SETTING, SELECT SWITCE CONFIGURATION

384 IF(KW(I)/FACTOR.NE.42)GO0 TO 11

385 $12(1)=6

386 s21(1V=8

387 GO TO 12

388 ¢ SELECT LESSER K¥ SWITCH SETTING

388 11 512{1)=MOD(KW(I)}/FACTOR,5) + 1

39¢ C SELECT GREATER KW SETTING

391 S21(1)=KW(1)/FACTOR/S + 1

392 ¢ FOR HIGHEST KVAR SETTING, SELECT SWITCHE SETTING
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263 12 IF(FVAR(I)/FACTOR.NE.38)GO TO 17

394 S13(1)=6

30¢ S2¢(1)=F

3g€ GO TO 20

367 € SELEZT LESSER KVAF SETTING

398 12 S13(1)=MOP/KVAR(IV/FACTOR,%) + 1

239 € SELECT GRETATER XVAR SETTING

420 SZ@{I)=XVAR(I)Y/FACTCOR/E + 1

491 2@ CONTINUE

422 € SET UP WORDS TO RE OUTPUT TO I1/CIS

423 DO 32 1-1,3

424 2@ OUTCOD/ I =TABI2(S12( 1)) +TABIR S13/ 1" i+TaABZZ(32¢(] "«

495 1TAR21(S21(1))

496 ¢ SET UF SCAN TABLE TN SEFVE AS ADDHESS CCNTROL FOP I (I3

407 D0 42 1-1,3

493 49 SCAN(I1)=424012+ (LB-1)*3+1~1

499 € CUTFUT CONTRCL WORDS TO CCONTACTS TERCUG¥® 1/C1S

41¢ INLINE

411 LDl ,2 UFT

412 FEX,1

413 DFC OJYTCOD,A OYTEIJT X WORDS

414 BRU ON7

415 DFC SCAN,3

416 UFT DFC 2,3D00,#R400,2,0,¢

417 QUT NOP

418 FINI

416 RETURN

429 C PRINT ERROR MFS3AGE

421 1209 1EFR=1

422 WRITE(E,1)

423 1 FORMAT (* ***ERROR - SUBROUTINT SEILR",//,

424 1° ILLEGAL SETTING RECUESTED")

428 RETURN

42€ END

427 C

4z8 C

429 SUBROUTINE SETRC(COM,IERR)

43¢ C

431 € ROUTINE SETS CONTACTS IN 1/01S SYSTEM TO DESIRED STATE (1 rF o

432 ¢ COM(1) FAS N'MBER OF CONTACT, COM(2) =45 DESIRET SIAIE

433 € IERE=@ IF NO EPROFS IN INPUT PARAMETERS

e )
425 INTEGER COM(1),WORDOUT,SCAN

436 DATA WORDOUT/@/,SCAN/4Z4019/

437 C INITIALIZE ERROR FLAC t
4328 1ERR=0

436 C CHECK VALIDITY OF PARAMETERS ’
440 IF(COM(1).1T.1.0R.COM{1).6T.13,0R.COM(2) LT, 2. 0F.COM( 2" 57 1) "
441 160 TO 1000 ’
442 C CONTACT NUMBERING AND ACTUAL ADDRESS ARE NOT EQUIVALENT.

443 C CONTACTS NUMBERED 1-8 ARE CONTROLLED BY RITS 6-13 OF CONTROL

444 C WORD. CONTACTS 9-12 ARE CONTROLLED RY RITS 1-4.

445 € THEREFORE, A SEPAPATE EOUTINE IS REQUIRED TO DEVELCP TEE CONTROL ¥
446 C WORD FOR EACH GROUP OF CONTACTS. :
447 ¢

448 ¢ SELECT APPROPRIATE ROUTINE BASED ON CONTACT NUMBEER

RN

RS

44
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449 IF{COM({1).6T.8)G0 TO 2

459 ROUTINE FOR ZONTACTS 1-8

451 REQUEST TO OPEN CONTACT?

452 IF(COM(Z).EQ.2)GO TO 1

453 SET BIT IN CONTROL WORD TO CLOSE CONTACT

454 CALL SETBF(WORDOUT,COM(1)+5)

455 60 T0 1@

456 € SET BIT IN CONTROL WORD TO OPEN CONTACT

457 1 CALL SETBT(WOPDOUT,COM(1)+5)

458 GO TO 1¢

459 € ROUTINE FOR CONTACTS 9-12

4680 C PEQUEST TO OPEN CONTACT?

4€1 2 IF(COM(2).,E0.2)G0 TO 5

462 ¢ SET BIT TO CLOSE CONTACT

463 CALL SETBF (WORDOUT,COM(1)-8)

464 GO TO 1¢

4€5 C SET BIT TC OPEN CONTACT

466 £ CALL SETBT'/WORDOUT,CCM(1)-8)

467 1 CONTINUE

463 C OUTPUT CONTROL WORD TO I/0IS DEVICE

489 INLINE

47¢ 1p1,2 UFT

471 REX ,1

472 DFC WCRDOUT,?2

a73 BRU OUT

474 DFC  SCAN,1

475 DFC ©2,3000,#8420,2,2,0

476 NOP

477 FINI

478 FETURN

476 SET ERROR FLAG

48¢ 1002 IEFRR=1

431 € PRINT MESSAGE AND RETURN

4gZ WRITE(Ff,10@2}

433 FORMAT ("~ #***ERROR -~ SUBROUTINE SETRC ")

434 PETUEN

465 END

43€ ¢

437

488 SUBROUTINE ACCUIRE(TIM)

489

4G@ C ROUTINE PREPARES DATA STRUCTURES REQUIREL BY DATA ACUISITIOAM
491 C TASX, DAC, MAKES POINTERS TO THEESE STRUCTURES AVAILABLE TO
432 C DAC, AND THEN ACTIVATES THE DAC TASK.

AZ3

£94 INTEGEP UFT(1@,9),3UF(2946,9),IAREAY '32),CNT

435 DATA MAXBIF/9/,CNT/2944/

496 ¢ INITIALIZE ERROP CCUNT FOR FARITY TRRCAS DISCOVEPED BY
4G¢7 ¢ ROUTINE GETTATA

4953 1ERR=0

4g¢ € CATL FOUTINE WEICEB INE"TS A BLOCYK OF DATA FROM T3E DATA
%22 C ACQUISITION SYSTEM VIA TIE 485 DEVICT

521 CALL GETDATA(IARRAY,32,1@,NV,IERR)

&*2 C CHECK FOR FARITY CR CRECXSUM ERPOPS

g2 IF TERR.FQ.2'GO TO 2

€04 PRINT MESSAGT T USER AND LOOP UMNTIL ERROA-FRER RLOCK IS INPUT

T e v T

45
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505 WRITE(R,3}I1ERF
agc 3 FORMAT(® #**%4pp5 PAL",I5,° ERRORS - SUBROUTINE ACQUIRE",
5@7 1//,” PARITY OR CBECKSUM ERRORS”)

; 8Q8 GO TO 1

N £@9 ¢ DETERMINE TIME OF ONE BLOCFE OF DATA

: 510 2 TIME={TAPRAY /1@ )-TARPAY(2)'*@ 256
511 € TETERMINE NUMBER OF "IS¥ TRACES NEEDEL TO STORE DATA FOR
212 ¢ REQUESTEM™ TIME (TIM) AT PRESENT SAMPLING RATE
513 € NOTE: MAXTRK = (1 BLOCK/TIME STC) * (12 WORDS/BRLOCK 1 *
314 ¢ (1 TRACK/23 SECTORS USET) * /1 SECT0R/128 WORIS)
518 MAXTRE=/18.%TIM)/(TIME*2944,)+]
€16 ¢
817 C CREATE UFT’S FOP YRITING TO DISK AND BUFFEP AFEAS FOR KEADING
£13 C FRC™ 43@% ''SING DATA CHAINING
519 7 P ITE: DATA INPUT SCPFEME USES CIRCULAR FILLING OF S BUFFERS
822 C ANT STORAGE OF EACY BUFFER ON A 3SEPARATE DISK FILE.
521 o0 1@ 1-1,MAXBIUF
€22 € SET WCRD CrUNT FOP DATA CHAINING
523 BUF(CNT~1,T V=TAND/=CNT,427FFF)
524 € SET UP UFT’S
343 UFT(1,] =2
526 UFT(2,1 -=1CAN(3}
527 UFT(2,1'=420420
523 D0 12 J-4,12

: 226 le UFT(J,11=2

832 C SET PCINTERS TO NEXT BIUFFER FOR MATA CHAINING

521 =MAYBUF -1

832 Do 2e I=-1,M

533 2¢ BUF(CNT-2,1)=IATR(BUF(1,I+1))

534 C SET PCINTEF IN LAST BUFFEF TO FCINT RACK TC FIRST BVIFER

=35 BUF(CNT +2,MAXBUF)=TATR( RUF(1,1)
536 ¢
537 ¢ PUT MAXTRK ON DISK, SC THAT ANALYSIS ROTTINES WILL ZNOK ZXTENT
538 C OF STORED TATA
539 ¢
‘ £4p € SET RANDOM ADDREISS PCINTER IN UET
c41 UFT(4,1)=23
542 C READ FRCM TISK 10 PCSTTION PASY CALIPRATION DATA
€43 C STOFED BY FOUTINE CALAD .
R S44 CALL READ(RUF(1,1',128,UFT/1,1),.TRUE. ;
545 C RESET RANDOM ADDRESS POINTER IN 7F7 ,
546 UFT(4,1'=23 3
£47 BUF(1,1)=MAXIRK
548 CALL WRITS(BUF(1,1),129,UFT(1,1),.TRUE.)
549 ¢ ,
550 C ASSEMBLY LANGUAGE POUTINE TO LOAD POINTFR IN TASK COMMUNICATICN 4
551 C AREA WITH ADDRESS OF UFT'S AND DPATA BUFFEAS ANL NiMFZa OF TRACES ¢
252 C "0 BE ACOUIRED. b
r 552 ¢ TYRSE PARAMETERS WILL B%® FICKED UE BY T9E DAC TASK WHICHE WILL X
r 254 C BE TAKEN OUT OF A VAIT STATE AT THE FND CF THIS R0UIING.
555 ¢ -
556 INLINE ’
557 IDI,2 ABFR  TOINTEA NAME IS BFR
553 IDI,3 BUF
559 REX,H4T STORE ATPRESS OF BUFFEF IN FOINTEF

3 56¢ LDI.2 ATRK FLAG NAME b
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\ 561 LDM,3 MAXTRK
| 562 REX,#4E STORE NUMBER OF TRACKS
‘ 563 LDI,2 AYFT POINTER NAME
7 564 LDI,2 UFT
\ 565 REX ,#4F STORE POINTER
566 PEX,#15 ~
5€7 DFC ¢
£63 DFC  @DAC AESUME DAC TASK
569 FINI
z7¢ RETURN
571 END
572 ¢
g7z ¢
574 € THE FOLLOWING ROUTINES ART USED TO INPUT FREE-FORMAT REAL
875 C AND INTEGER PARAMETERS FOR GENERATOR TEST SEQJJENCE MAINTENANCF
§76 C COMMANDS.
577 C
578 C
579 SURROUTINE READI(N,IARRAY)
582 C
581 C ROUTINE INPUTS ASCII STRING IN FREE FORMAT AND RETURNS N
§8§ C EOQUIVALENT INTEGER VALUES IN IARRAY
€83 ¢
584 INTEGER IARRAY(1),BUF/74),BUFSIZ
=85 DATA BUFSIZ/74/

586 C INPUT STRING OF ASCII CHARACTERS

537 102 FEAD(7,1807)BUF

S6E& 102¢ FORMAT(74A1)

589 € CALL ROUTINE TO FORMAT AND CONVERT T0 INTEGER

59¢ CALL INTFOPM(N,BUF,BUFSIZE,IARRAY,IEPR)

591 ¢ CHECK FOR EZRROR IN PARAMETERS

592 IF(IERR.EQ.Q)RETURN ‘
593 € ECHO INVALID CEARACTEF TO USER '
504 WRITE(e,220¢)BUF(IERR)

595 2002 FORMAT(  INVALID CHARACTER -",A1,5X, RE-ENTER LINE’)
836 C GET NEW STRING

247 GO TO 1¢@ &
£93 END 4
8¢9
6ee ¢
621 SUBROUTINE INTFORM{NPAR,STRING,LTE,INT,IERR) :
602 C
€83 ¢ ROUTINE CONVERTS ASCII STRING (STRING) OF LENGTE, LTE, TC .
664 C NPAR EQUIVALENT INTEGERS STORED IN ARRAY INT, TIERR IS SET ‘
625 C TIF ANY CHARACTEP IN STRING IS NOT A VALID DIGIT. T:
£fe6 ¢
607 INTEGER INT(1),STRING(1)
603 ¢ INITIALIZE ERROR FLAG }
£2S IERR=Q :
_ €16 C INITIALIZE POINTER INTO STRING
! A11 IPNT=1
612 C CONVERT EACH INTEGER
6132 DO 126 I=1,NPAR
614 € INITIALIZE VALUE

€15 INT(I)=@
€16 C CHECK IF POINTER EXCEEDS STRING LENGTH

3
2..
i
v
!
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617 1@ IFCIPNT.GT.LTR)IGC T0 1ee

€613 C CHECK FOR NELIMITER

619 Zz@ IF!STRINGIIPNT).NF,” “.AND.STRING(IPNT).NE.", )30 T0 3¢
€2¢ C INCREMENT FOINTER

§ 621 IPNT=IPNT+1
: 622 C GET NEXT CEARACTEE
) €23 GO TO 12

; 624 € CHECK FOR VALID DIGIT
; £25 39 IF(STRINGI/IPNTV.LE. 9 . AND.STRING(IPNT),GE. "2°)3C 70 4¢
f2€ C SET EZAROR FLAG ANT RETYURN
: 627 IERR=IPNT
£23 FETURN
626 C CONVERT TO INTEGER AND ADD TO ACCUMULATION OF VALUE
€30 4@ INT(I)=INT(I)*12 + (STRING(IPNT)-"0°)/25¢€
631 C INCEFEMENT PCINTER

i e A

€22 IPNT=TPNT+1

€33 C CHECX FOR END OF STRINZ OP DELIMITER

534 IF(IPNT.LE.LTH.AND.STEING(IENT).NE.~ “.AND.
£35 1STRING(IFNT).NE. ", 7)CO TO 3¢

636 10¢  CONTINUE

837 EETURN

SIS END
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1 PROGRAM DSC
2 ¢
3 (¢ FOLLOWING ROUTINE PROCESSES DRIVE STAND COMMAND
4 C INSTRUCTIONS RECEIVED FROM ROUTINE RUNSYS.
e 5 ¢ RESULTS FROM THIS ROUTINE ARE OUTPUT (VIA DEVICE 0UT=AQ1)
: € C TO TEE 8¢8¢ DRIVE STAND CONTROLLER WHICE PROVIDES
f 7 ¢ ACTUAL CONTROL OF THE DRIVE STANDS,
f 8 C THIS POUTINE HAS BEEN CATALOGUED IN THE FORM OF AN
i 9  AUTO-START TASK SO THAT IT EXECUTES CONTINUOUSLY UNLESS
' 12 ¢ TFORCED INTO A HOLD STATE.
11 ¢
12(;***********************
13 ¢ * = * CATALOGUED ON IM 9,26,79 % * % % % & % % % *® X%
14(}***********************
15 ¢ .
1€ C FXTERNAL SUBROUTINES REOUIRED: ol
; 17 € b
; 18 C  NAME LOCATION t
19 ¢ i
23 C 1. SAFCEECK IL !
21 ¢ 2. WRITE LB !
L 22 ¢ 3. READ LB |
; 23 C 4. WAIT UL !
z4 C 5, TERMIN LB X
25 ¢ €, H0LD L3 :
26 C !
g 27 ¢
28 INTEGER LASTCOM(3),BUF(4),TEMP(2),IUFT(18),0UFT(12)
2 INTEGER ERRCNT
30 RFAL DSCALE(Z) ;
z1 LOGICAL TESTB C
32 DATA IYFT/Q,73A70,7%200,2,1,5%0/ i
2z LATA OUFT/2,2611C,2E220,0,R,5%8/ :
34 ( NOTE: #3A7@=RIN; #€611C=QQUT .
35 ¢
36 C INITIALIZE COMMAND; THIS COMMAND WILL BE PROCESSED UNTIL
37 € A VALID COMMAND IS RECEIVED FROM RUNSYS. )
33 € NOTE: LASTCOM(1)=DS#,LASTCOM(2'=SPEED,LASTCOM(3)=RATE
29 LASTCOMI1)=1
40 LASTCOM(2)=8
41 LASTCOM'3) =@
42 ¢ TFOLLOWING IS AN ASSEIMELY LANGUAGE RCUTINE WHICH SETS FLAGS |
43 € IN A TASK COMMUNICATION AREA SO THAT LATE® PART OF 7HIS :
44 C FOUTINE DOES NOT TPY TO PROCESS A NEW COMMAND YNTIL ONE IS
45 © AVAILABLE.
46 ¢ TASY COMMUNICATICN ARFA IS HANDLED RBY CUSTOM REX CALLS #4F
47 ¢ AND #2D, SEE LISTING OF 0/S FOP FILL EXPLANATICN OF TEESE
48 C REX CALLS
49 ¢
5¢ TNLINE
g1 LD1,2 @DSC FLAG IS CALLED DSC
&2 IRR,3
£3 FEY, #4E LOAD FLAG WITH ZERC
54 % MUST ALSO ZEO SBF FLAN, WFICY UNTIL CLRBARED 3Y RUNSYS
¢ # WILL CAUSE SAFETY CHECKING TC BE IGNOCRED.

£ LDI,2 2SB¥

- -
- ——

|
v
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57 ZRR,3
58 REX, #4E
59 FINI
€0 102 CONTINUE
61 € PERFORM CHECK OF SAFETY PARAMETERS
62 CALL SAFCHECK
63 ¢ TEST DSC FILAG, 1IF ZERO, KEEP PROCESSING CURRENT COMMAND.
64 ¢ IF NONZERO, DSC FLAG POINTS TO NEW COMMAND. LCAD ThIS
65 C NE¥ COMMAND INTO ARRAY, LASTCOM,
€6 INLINE
67 LDI,2 @DSC
€8 REX,#4D GCET FLAG INTO REG. X
69 TRRB,3,3 $+4 CHECK FOR ZERO
70 BRU A@@1 1F ZERO, TAEE THIS BRANCH
71 * IF FLAG NOT ZERO, JUMP IS MADF TO FOLLOWING INSTRUCTIONS
72 LDX,2,3 REG 2 POINTS TO START OF NEW COMMANT
73 STM,2 LASTCOM GET FIRST WORD
74 ABR,Z,15
75 10X,2,3
76 STM,2 LASTCCM+1 GET SECOND WORD
77 ARR,3,15
73 LDX,2,3
79 STM,2 LASTCOM+2 GET TRIRD ¥OFD
80 * ZERO DPSC FLAG, SO THAT UNTIL RUNSYS ISSUES A NEW JO“MAND
81 % (AND CHANGES FLAG) COMMAND IN LASTCOM WILL BY PRCCESSED.
32 LD1,2 @DSC
83 ZRR,3
84 REX ,#4%
35 A@@1 NOP
86 FINI
B? € CHECK VALITITY OF DRIVE STAND COMMAND
88 IF/LASTCOM(1}.LT.1.0R.LASTCCM(1 .GT.3.08.
€9 1 LASTCOM’2).LT.¢.OR.LASTCOM(2}).CT.10420¢.0R.
9 2  LASTCOM(3).LT.Q.CR.LASTCOM(3).57.1£360 10 4¢¢
91 C SPEED AND RATE COMMANDS MUST BE CONVERTED TO FORMAT
92 C REQUIRED BY P@RZ CONTROLLER.
93 ¢ I.E., 12 BITS OF 1 (4¢95%) = MAX, OUTPMT
94 DO 322 1=1,?
95 302  TEMP(I)=IFIX!/FLOAT/LASTCOM(I+1)'%*g,4rg%)
96 ¢ ARRAY BUF WILL CONTAIN COMMAN® STRING STNT 19 383¢ 1S
97 ¢ CONTRCLLFR. TYE FOLLOWING INSTRUCTICNS PACK AFFAY BUF.
o8 ¢
99 € LOAD BUF(1) WITH @D=CR WIICH SIGVALS BEGINNING OF
128 C COMMAND AND DS# IN ASCII.
1e1 BUF(1)=IOR/420D2g,LASTCOM( 1)}
192 € THE FOLLOWING INSTRUCTIONS USE FUNCTION IASCII TO CONVERT
123 ¢ THE SPEED AND RATE COMMANDS TC ASCIT AND FOSITION THIM
124 € 1IN 7YF FROPER BYT® POSITION OF 73II WORT.
12¢ ¢ 1.E., SPEED = MSR(®UF(2)),LSR(BIF(2)),MSB(BF(2}))
126 ¢ FATF = LSBI/RUF(3)',MSB(BUF{4+' | LSE(BUF(4 )}
1e7 RYF(2)=I0R/IASCII/TEMP(1},2,1),IASCII(IEMP(1},2,0";
108 BUF(3)=I0R(IASCII(TEMP{1),1,1),IASCTII(TEMP(2),2,¢))
109 BUF(4Y=TOP'IASCIT(TEMP(2',2,1),IASCTII(TEME(2),1,€"}
11¢ ¢ OUTEUT COMMAND STRING TO 2¢A¢ DS CONTROLLER. WAIT UNTIL
111 € OUWTPUT CPIPATION IS COMPLETE EBTFORE COKTINTING.
112 CALL WRITE(PUF,8,nIFT,.TPUE.)

2
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113
114
118
116
117
118
118
120
121
122
123
124
12¢
1z6
127
123
129
130
131
132
132
134
135
13¢
137
138
129
142
141
142
1432
144
145
146
147
148
149
120
181
152
153
154
155
155
187
183
129
1€e
161
162
1€3
1€4
165
16€
167
163

CCMP SCURCE EDITOR PATE 12/27/79 16:24:56 FAGE 3
C INPUT ONE BYTT FROM RQ6Q (VIA DEVICE IN=AIl), THIS
C IS THE DS# WRICE THE CONTROLLER ECAOES BACKX TO INDICATE
C THEAT IT 1S OPERATING CORRECTLY, T3IS INPUT OPERATION IS
¢ DONE IN QUICK~RETURN MODE, SC THAT CONTROL I3 RETURNZD
C TO TEER ROUTINE AFTEF TEE OPERATION IS INITIATED.
CALL READ(BUF,1,11FT, FALSE.,)
C DELAY 2@ TICKS TC ALLOW INPUT TO FINISH.
CALL WAIT(22,2,DUMMY)
C CXECK TO SEE IF INPUT HAS FINISEED (3IT 15 OF IUFT = @)
€ NOTE: TESTB RETURNS TRUE FOR 3.
IF/TESTR{IVFT(1Y,15))G0 TO 383
C IF INFJT BAS NOT FINISAED, TERMINATE THE INPUT QPEFATION.
CALL TERMIN(IUFT)
£ INCPEMENT ERRCR CNUNT WHICE KEEPS TPACK OF HOW MANY TIMES
C 8ge¢ TAS FAILED T0 ECUO
ERRCNT=ERRCNT+1
C ALLCY MAY. OF 2 EPPNPS BEFOPE ZOLDING

IF/ERRCNT.CT.2)CN TO S¢@
GO 70 4¢0
IF INPUT OFERATION WAS FINISFED, CEFECK "0 SEE IF DS#
ECHOET MATCHEES DS# SENT
NOTE: SINCE DS# WAS INPUT 4S 1 BYTE, IT MUST BE SEIFTED
RIGHET BEFORE COMFAPISON. ALSC CCNVERTED TO ASCII.
ez IF(ISYFT(RUFI1),-R)-223¢ NE.LASTCOM/1))C0 10 See
IF DS#°S MATCH, RFSET ERRCE COUNT
TRRCNT=C
400 CONTINUE
€ DELAY NEEDED HERE FOR PROPER TIMING SYNCHRONIZATION WITE
C 8987 DS CONTROLLER
CALL WAIT/2¢¢,@,DUMMY)
C LOOP BACK TO GE? NETW CCMMAND
G0 TO 1080
£@®  CONTINUE
C IF 8682 DOESN’T ECHO CORRECTLY, PUT [ASK IN HOLD STATE
CALL BCLD'.TRUE.)
C AFTER TASK IS RESUMEM, 50 RACK TO LOOP
GO TO 400
END

QRO O0O

FUNCTION IASCII(ICMD,NHEX,NBYTE)

ICMD IS 12 BIT COMMANT TO DRIVE STAND. TEIS ROUTINE
EXAMINES ONE HEX DIGIT (4 BITS) OF ICMD (POINTED TO BY NHEX
+CONVERTS TIIS WEX DIGIT TO ASCII, AND POSITIONS IT IN

THE UPPER OR LOWER BRYTE (DETERMINED BY NBYTE) OF A #ORD
WHICHE IS OUTPUT TO THE 808@ DRIVE STAND CONTROLLER.

SHIFT 3EX DIGIT OF INTEREST TO RIGHT-MOST POSITION IN WORD
AND MASK OFF CTFER DIGITS.
KDIG=TAND{ISHFT(ICMD,(1-NREX)*4),12F)
IF DIGIT > 9, ASCII CODE IS DIFFERENT
IF(XDIG.GT.9'GO T0 1
CONVERT TO ASCII AND POSITION IN WORD
IASCII=ISHFT (EDIG+2233, NBYTE*S)
RETURN

OOoOOOOGOO0O0O 0 ao

(@]
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169 1 TASCII=ISEFT(KDIG+2Z37,NBYTES)

170 REVURN

171 END
4

53
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1 PROGRAM DAC
2 C
3 ¢ THIS ROUTINE IS CATALOGUED AS A TASK. IT CAUSZES DATA TO BE
4 C ACQUIRED FROM THE DATA ACQUISITICN SYSTEM AND STORED ON DISK.
5 C THIS DATA ACQUISITION IS FERFORMED ACCORDING TO PARAMETERS
6 C SPECIFIED IN THE NEwWSYS ROUTINE.
2
3 g ¥ %k ok kO L T I % % % ok ¥ ok % & K k%
@ ¢ * * & & # CATALOGUED ON LM 9,26,79 * * * * X Xx =x &
1¢ ¢ % &x &% &k &k &k Kk X &k & ¥ x % X ¥ kx & K ¥ X % %
11 ¢
12 C
z LOGICAL TESTS
14 INTEGER BUF1(1@),RIF2(14),T%MP2,TEMP1,TEMP3
18 INTEGER FLAG,TFKCNT, ERFOR
16 CATA BUF1/° ERROR JAS OCCURRFD’/
17 DATA BUF2/° POSSIBLE ERROR HAS OCCURRED "/
13 DATA MAXBUF/S/
19 DATA TEMP2,TEMP2/2,0/
20 MAXINT =(MAXBUF*1€)+423200
21 ¢ MAXINT BPEFLECTS MAXIMUM ALLOWABLEZ NUMBEF OF INTERRUPTS
22 ¢
23 99 FLAG=0
24 C FLAG STORES INDICATION OF INTERRUPT,
25 ¢
26 C FOLLOWING IS ASSEMRLY LANGUAGF ROUTINE THAT FIRST
27 C PUTS TASK IN WAIT., TASK IS REMOVED FROM WAIT BY
z8 € SUBROUTINE ACQUIRE WEICH HAS JUST FILLED PARAMETER
29 C PASSING AREA. TASKX THEN PICKS UP PARAVMETERS AND
22 C PEADS DATA FROM 48¢5 INTO BUFFER ARER,
) B
22 INLINE
33 DEV QU 3 DEVICE #3 IS 48@%
24  SECAMT ECU 22 723 SECTCRS/TEACK USED
3%  WDCNT EQU SECAMT*123 WORDCOUNT PER TRACK
26 LpI1,2 CIRLOC
27 STM,2 #8@+DEV
I3 STM,2 =#CO+DEV SET TP INT. RCUTINES
35 LDI,1 #4tpe
42 0CA,1,DEV TEPMINATE 4R¢S
41 WAIT REX,#11 PJT TASK IN WAIT MODE
A2 LDI,2 QBFF
43 REX ,#4T
44 TRRB,2,2 PEXIsT IF RFG=/ @7 REQ. PAR., EXISTS
48 RRU  WAIT I¥ PEG2 = 27 PAR. DCES NCT EXIST
A6 FEXIST THRB,2,® PAROX IF REG™®=/@; PAR JA> REEN LOATED
47 BRU WAIT
43  PAFOK eTM,3  3UF GET ADDR. O} B"FFER
49 LDI,2 @®BIR
59 Lo, @
a1 FEX,#4E LOAD Z#RC IN BFR
g2 IDI,Z2 OATRY
53 REX,#4D
c4 STM,3  MAYTERK GET NUMBER CF TRACKS
55 lDl,z2 QUFT
5€ REX ,#4D
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*) MOTCOMP SOURCE EDITOR

57
58
59
60
61
62
€3
€4
65
6€
67
68
69
79
71
72
73
74
75
76
77
78
79
8¢
e1
82
83
g4
a5
36
a7
33
89
op
a1
g2
93
94
s
of
Q7
o3
99
120
101
1ez
192
104
125
126
107
1e8
129
112
111
112

O

<

o XeNel

CIRLOC CIR
RSAVE RES

IPERR=@
SET PCSSIBLE ERROP CCUNT TO £
TRAOR=0

FRROR COUNT

=0
I=1+1

PATE 12/2?7/79 16:25:13 PAGE 2

STM,3 GET ADDR. OF UFT
LDM,3
LbI,2 INT tUSE INT ROUTINE "INT"
5TM,2 #80+DEV $SET UP DI INTERRUFT TRAF
LDI,1 #8200 ;SET UP OBMM,2,¢ INSIR
STM,1 INT ;PUT IN INT
1DI,1 CIRLOC $CET ADDR OF DUMMY INT ROUTINE
STM,1 #CC+DEV $SET UP SI LOCATION
LDI,1 #4000
OCA,1,DEV ;DISCONNECT SI & DI
LDI,1 #0201
CCA,1,DEV $RESET ST FLAGS ANL SET P COMMAND RBFR.
1S4,1,DEV $GET STATUS
TBRB,1.9 STOK ;CHECK STATUS XRRORS
NOF ;***FUTUPE ERROK RCUTINE
1D1,1 ~WDCNTS#7?FFF  ;WORD COUNT FOR TRACK WITH DATA CHAINIAG
STM,1 #6@+DEV ;STORE IN DMP AREA
LDM,2 BUF $GET ADDR OF FIRST BUFFER
STM,2 #7¢+DEV sSTORE IN DMP AREA
LDI,1 #F30¢
OCA,1,DFV $INITIATE INPUT
PRU DOMORE ;GET QOUT OF ASSEMBLY CODE
INTERRUPT ROUTINE FCR 4385
OBMM, 8 FLAG $SET BIT IN FLAG 7O IND INT EANTERED
ABMM,11 INT ;SET UP FOR NEXT INTEIRAUPT TO STT NEXT BIT 1N
STM,1 RSAVE ;SAVE REG1
LDM,1 INT ;GET OBMM INSTP IN FEG1
CRMB,1 MAXINT, $+4,INTOK ;CHECX FOR VALIL OBMM INSTR
1D1,1 #2200 $STT UP OBMM,2,8 IN RES1
STM,1 INT $PUT IN INT FOR NEXT TIME
LDI,1 #7000 $SET UP COMMAND WORTD
0C4,1,CEV ;RE-CONNECT INTERRUPTS
LDM, 1 RSAVE ;RESTORE PEG1
;RETURNALSO DUMMY INT ROUTINE LOC.'
1 ;SAVE AREA FOR REG1
RES

RES

NOP $END OF MACRO ASSEMPLER COIE
FINI
TRECNT =2

CHECK FOR ERRORS IN READING DATA FROM 48@%,

T0 @

IF!I.GT.MAXBUF)T=1
IF(TESTB(FLAG,IYG0 70 11

J=1

[F/J.GE.MAXBYUF)J=02

ASSEM3LY CCDE TC ACCESS UFTT(1,7+1' NEEDED IN NEXT
FORTRAN STATEMENT.
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*I MOTCOMF SCUPCE ETITOE TATE 12/27/79 16:25:13

113

114 INLINE

115 11,2 1@

116 MPM,3 J REG3I=J*10

117 ADM,3 UFTT sEEG3=UFTT+ J*192
118 LDX,3,3

119 STM,3 TEMF1 TEMP1= UFTT(1,J+1)

12¢ FINI

121 IF(.NCT.TEST3(TEMP1,16) )JIPERR=IPERR+1

122

122 ASSEMBLY CODE TO ACCESS UFTT(1,I),BUF(1,I) AND
124 70 LCAD UFTT(4,I) WITH TRKCNT*24,

125

126 INLINE

127 LoM,3 [

123 SBR,3,15 REG3= I-1

129 Ip1,2 1¢

130 MPR,3,2 REG3= (I-1)*12

131 ADM,3 UFTT yREG3=UFTT+(I-1)*102
132 STM,3 TEMP3

133 LDX ,4 .3

134 STM,4 TEMP1 TEMP1= UFTT(1,I)

135 ABR,3,15

136 ABR,3,14 REGZ POINTS TO UFTT(4,I)
137 LDI,5 24

138 MPM,5 TRKCNT sEEG5=TRKCNT*24
139 STX,5,3 JFTT(4,1)= TRECNT*24

140 LbM,2 I

141 $BR,2.15 REGZ = I-1

142 LDI1,3 2946

143 MPR,3,2 sREG3=(1-1)%2946
144 ADM,3 BUF JFEG2=BUF+(1~-1)%294€F
145 STM,3  A@01

146 LDX,3,3

147 STM,2 TEMP2 TEMP2= BUF(1,1)

148 FINI

149 IF(TESTB(TEMP1,16))G0 TO 12

150 FRROR=ERROR+1

151 IF(.NOT.TESTR(TEMP1,16)Y6C TO 13

182 CALL SETBT/FLAG,I

152 INLINE

154 LDI,2 WDCNT*2

185 STM,2 AQ21+1

156 LDM,2 TEMP3

187 REX ,#81

158 DFC @,7

159 REX,#14

1€0 DFC #3000,4 DELAY TO ALLOW OTRER TASKS TO RUN
161 FINI

162 TRECNT=TRKCNT+1

163 IF(TRKCNT.GE.MAXTRK)GO TO 100

164 G0 TO 11

165 CONTINUE

1€6 INLINE

167 Lnl,1

168 OCA,1,DEV s TERMINATE 4805 DEVICE

N g EE N i e 1 el A AR SR T Myl b T T
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: #7 MODCOMP SOUECE EDITOR DATE  12/27/79 16:25:13 PAGE 4
1€9 FINI '
179 1F(ERROP .NE,2)CALL MESSAG(MES1,.TRUE.) :
171 1F({1PERE.NE.2)CALL MESSAG(MES2,.TR"Z.
o 172 GO TO 99 |
S 173 996  STCP '
S 174 END
t
:
] bl
t .
!
N
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APPENDIX E
DRIVE STAND CONTROLLER

The drive stand controller is a microprocessor based system which
provides control of the test facility drive stands. Actual control of
a drive stand is achieved by supplying a DC voltage to the drive stand
power supply. A voltage of 0-10 VDC input to the power supply produces
a drive stand speed of 0-10,000 rpm. The drive stand controller receives
control commands from the minicomputer (via the procedure explained in
the main text of this manual), processes these commands, and issues the
appropriate DC voltage signals to the drive stand power supply.

The drive stand controller consists of an Intel 8080 microprocessor,
associated peripheral components, and a digital-analog conversion (DAC)
circuit. Following is a discussion of how these components interact to
process drive stand commands.

The microprocessor basically inputs commands from the minicomputer,
converts the commands to the format required by the DAC circuit, and
outputs the processed commands to the DAC at timed intervals. The DAC
converts the digital signal to the appropriate DC voltage.

The microprocessor contains a read-only memory (ROM) programmed
with a control routine. This control routine directs the system compo-
nents to perform the input, process, output sequence. The source lan-
guage for the control routine is Intel PLM. A copy of this code is
attached.

Commands are input from the minicomputer via a peripheral interface
device (8255). The 8255 receives a serial command from the minicomputer,
converts this command to parallel, and issues an interrupt to the micro-
processor CPU signalling that an input command is available.

The CPU accepts the command and converts it to the format required
by the DAC to produce the DC voltage which will achieve the requested
drive stand speed. To control acceleration rate, this DC voltage will

be output in timed steps.

e A AP 1 e 4 T
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An interval timer (8253) outputs a command from the microprocessor to

the DAC every 10 milliseconds. Therefore, for example, to accelerate
the drive stand from O rpm to 1,000 rpm at 10,000 rpm/sec (maximum accel-
eration rate), the following series of DC voltage steps would be output
from the DAC.

DC voltage time (msec)

-

—_ O OO O0OOCOOO O
oOWwWoOoO~NOTOTRWN ~O
(8]

o

The minicomputer and the drive stand controller operate in a hand-
shaking mode as follows. A time count is decremented by the control rou-
tine on each iteration. Input of a new command from the minicomputer re-
sets this count. Thus to maintain a speed, the minicomputer must periodi-
cally output the command which defines that speed. Details of how this

is achieved are included in the main text of this manual.

If the controller count reaches zero, which means the minicomputer
has failed to issue a new command, the drive stand controller is pro-
grammed to force the drive stands to zero speed. In addition, the con-
troller must echo the DS# portion of the drive stand command to the
minicomputer. If the minicomputer does not receive this echo, it puts
itself in a hold state. This forces the drive stand controller to take
the shutdown action described above, since no further commands will be
issued by the minicomputer. Thus if communication is broken between the
minicomputer and the drive stand controller, the drive stands are brought

to zero speed.
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‘ Figures E-1 and E-2 are circuit drawings of the drive stand control-
; ler. Figure E-1 contains the additional circuitry added to a basic Intel
: MCS-80 microprocessor kit to achieve the structure needed for the drive

; stand controller. For further details on the MCS-80 kit refer to Intel

‘ manual "MCS-80 System Design Kit User's Guide." Figure E-2 is the digi-

tal-to-analog conversion circuit which produces the analog signal output
to the drive stand power supply.

61
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*) MODCOMP SCURCE EDITOR DATF  @1/03/30 14:44:20 PASE
1 /% FOLLOWING IS TRF PLM SQURCE CODE FOR TWE CONTROL */
2 /* RCUTINE STCRED IN THE EPRCM OF THE INTEL 8288 MICKC- */
2 /% TFROCESSOR OF THWE DRIVE STAND CONTROLLEF */
4 TECLARE *LAG BYTE;
S NECLAPE (SPFED,RATE)(4)RYTE;
€ TECLARE (DS ,K,TIME)RYTE;
7 DECLAEE (SPD,RT,CONTROL) (4)ADDRESS;
3 DECLAP™ BUF(7) BYTE;
9 READMCY FROCETURE INTEIRUET 13
13 /% RCUTINE T0 READ COMMAND FROM MODCOMP  */
11 /% INVOXED BY TYEDY OF R251 AT LEVEL 1 %/
12 MECLARE /VALUE,FOINT) BYTE;
1% /% INPUT COMMAND AND STRIP OFF PARITY */
14 VALUE = TNPUT(QFAH) AND 7FH;
12 /% CPECY FOINTER INTO PUFFER */
1€ IF ((PQINT<C?) OR (VAL'E=@DH))
17 THEEN DO;
1g [F/VALUE=2Dg) /¥ ZD=CE;RECINNING OF NEW COMMAND #*/
19 THEN POINT=3; /* RESET PCINLIR */
z SLSET DOj
21 /% (CUYANGET VAIUE TO ASCII AND STORE IN COMMANT BUFFiR ¢/
z2 IF(VALUEC 3AH)
cx TEEN BUF/FOINT) = VALYE - 32E:
4 TLSE RUF(POINT = VALUE - 274;
5 /% CHECX FOR VALID HEX DIGIT */
2R IF(RUF(POINTY < 128D
z TYEN ND;
23 POINT = PCINT =+~ 13 /%% INCARREMENT
¢ /% 1F TCINTIF TYCEEDNS A, SET FLAS 70 IANDICATZ COMMAND
27 1F (PHINT=7"
1 THEN FPLAG=Z;
22 END;
2z ENTS
24 ENDS
28 /% RESET INTEFE'"PT CNANTROLLER */
‘€ OUTEIT(2EARY = 2293
©7 0 END RIADMC;
Ty /% %/
oo % %*/
A7  ZERCSPRETSY PRCCST'RE;
4] /% PBOUTINT WYIZY FOPCES ALL SPERD AND RATE CUTPUT CCOMMANDS
2 /*  T0 ZERO. ROUTINE IS CALLET AT INITIALIZAVION AND WHENEVEF
/%  MODCCMP FAILS TC ISSYUF A NIW COMMAND RaFCY®4 TIMER FYPIRES
DC €= 1 7C 3;
SIN/K =03
RT(X)=2%
EAD;
RTINS
EAD Z3IPQSPREDS;
/5 */
/* */
TRIVESVAMDZ PRACIDIRE INTFRIAET 23
/%  RCUTINE YO UMEDATT DEIVESTAMD SPiEDS o/
/% INVOYET™ 2Y 17 M3Fc TIMER AT L¥VEL 2
"YCLARE (F43,L3F,¥) BYTZ;
/% ENPBLE QTEEP INTEFPUETS, SC TUAT TEIS PCUTING CAN RE *

FPOINTER =/
IUFFER 1S FULL */
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#D MOMCOMP SOQURCE ETITOR MATE  21/€3/32 14:44:2¢0 PAGE
€7 % INTERRUPTED BY LEVEL 1 {(INFUTY #/
£g ENABLE;
£Q TIME=TIME-1; /% TZCPEMENT COMMAMD TIMER %/
€¢ /* CEECX TO SET IF TIME2 HAS EXFIRED */
F1 IF(TIME=0"
62 THEN CALL ZEROSPEEDS; /* IF 5C, FORCE DFIVES TC ZEERGC =/
€7 /* THERWISE, ZALCULATE NEY OUTPUT COMMANT T0 RE ISSUE™ iD D/A *
a4 EISE DO ¥K=1 TC 33
#% /% IF RECUESTED STEET IS GREATEHR THAN LAST SFXil COMMEHD %/
€€ /% ISSUED ELUS ONE INCREMENT OF RATE REQUYSTED %/
a7 IF(/SPDIKIDICONTRPAL{K)+RFT{TY) AND(RT(K <2
¢& /%  TUIN NEW SFEZED COMMANT IS SUM OF IAST COMMAND LIS OWE %/
/%  INCREMENT OF RATE %/
THEN CONTRCL(X)Y=CONTPOL(X)~RT/K)Y;
/% TLIE, CHECK IT REQUEST IS FOR TECELFKATION %/
TLSE IF ([SPD(X)<{CONTRCL{K)=RT(X)))AND(EI{K)<>Q)
AND (CONTPCL(Z) > PT(K!*"®
/% IF VALID DECELERATION, NTW COMMANT 15 LAST COMMANT MINGUS
/¥ RATE v/
THEN CONTROL({X)=CONTZOL(Z'~RT(¥ )3
/%  OUTEAWISE, NEW COMMANT IS SPEED REICUFSTED */
FLST CONTROL(K)=SPD(E);
/% NCTE: SINCE TETS FAUTINE FXECUTES RVRLY 174 MSil, £ HATZ OF
/% 1 CORATSPANDS TO 1€¢ 3IFV/Si{ =/
/:;:
/% BITS MUST BE INVEFTED BEFCPE COUIPTITING TO D/A CONVEERTER
HER=NAT(GIGFICONTROL/V )} « (TIME ANT 2723203
/% NCTR+ UPPER EEX NDIGIT OF TIMER I3 CUIJEMD TO & 7 SEIMEMN
/3% LED DISPLAY CN CCNTPALLEE %/
LEB=NOT(LOW(SONTROL (¥} )
/% DISA®LE INTERR"PTS, SO PHAT FOLLOWING cUTIPYT 207IINI IS =/
/% NOT INTEPEUPTED */
DISARLE;
/% QTUPITT COMMAND ¢ PATR OF QUTPUYL PORus DETEVAMINEID TV Y %y
DO CAST 7-1%
/% DRAVE STAND #1 QOUTRYT e/
Des
CUTFUT(17%)=183%;
OHTENT (27T )=HgD;
ENDS
/% DEIVE STAND #2 CUTEIT %/
™03
OTUPYT (279)=LAR;
CYTEUT(77E)V =R,
END;
/% DRIVT STAND a2 nUTpUT sy
nes;
NIPEIT(OvE ) =L R0y
QO TTETT (23741 =432
[N
IND
s%  RT-EMARLE INTSRRUBIS /
TUARLES
END3
/%  BESETT INTERRUPT LONIRALLER

CUTPUT(QEFE1=2CES




\ . e et s = s Pt g e -~

AFWAL-TR-80-2033

11z
114
118
11€
117
113
116
12¢
121

4~

'Y

tea

167
163

MOTCOMY

/%

SPI2CE AN ITOR DATY 21/03/32 14°44:0 FEGE g
FETVEN;
DPRIVESTANTS

)

* /

E FO% FROCETURE(ZYAR) S

/ b

/%

e

BEGI
/%

/%

RCUTINE TC %CHO CHARACTER 70 MCICOME  */
DECLAFE CEAP RYTES

WAIT UNTIL TX3DY IS 15 I.E,,
DC WEILE "INBUT(ZFBHIAND g1)=2
ENTS

CHAANGE CHARACTER 170 ASCII aNnm QJUFYL .0 J0DCOME
QUTBUT!ZFAR =CHAF+37H;

AQANSWI”T 23 IS REATL *F/

SAVE TYI3 CHARACTHR (WIICT 1S Tos’ IN JASRIARLY ¥ ®Y INFUTTIHG

¥=INPUT(2FAd);
FETUENS
803

8UCOUNTYE FRCJOEDIRES

RCUTINE 7€ INTTIALIZE® DEVIC
INITIALI?® JOUNTEE, 8283 %
QULFITIQIPAY=0RET; /¥ MCDE R, BINAXY COUNT %/

o mpIT{@red)=2gH; /% LSR®R CF CCOUNT %/

ONITPUT(@DRE =07 /* MS®R OF CTUNT %/

NOTE: 2727 GIVES & ZNINT OF 12 MSEC  */

INIT IALIZE INTERRPUPT CONTRALLZIR, B2:g ¥/

QUTPUT!/@FAREY=12E; /% 17W1 — USE NOFMAL INT:RFVI{ TREFS #/
QT PITIQF7T =5 /% ICW2 - COMFLETES ICWl */

g5 %y
/

CTPIT(CE7E)=@F9H; /* OCW1 - “ASK ALL IWTHRRVEP.S nY(ZTP’ 1&7

INITIALIZE FS2%2 PCOPT, 3281 */
QUTPVLI@FRd =¢CFE; /% 2 Si{OF 2ITS, NO FAPI"
/% €4 X BAUD FAT
OUTBUT{BFRH =27E; /% EZNABLE DEVICE %/
RETUANS
STARTCCUNT S

LB
¥

w /
>’-/
MAIN RCGUTINE WEICE ACCUMULATES COMMANDS INPUT PY REATMC ¥,
AND MAKES TYEM AVAILABLE TO DRIVESTAND */
CALL STARTCOUNT; /% INITIALIZE DEIVICES */
CALL ZERCSPEZIDS; /* INITIALIZE COMMANDS %/
FLAG=1; /% INITIATIZZ RUFFEP-FULL FLAG %/
FOLLOWING IS SFCUENCE OF INSTRUCTIONS WHICT ARE CYCLED */
THRCTGH CONTINUCUSLY */
N%¥ DTSABLF; /* DISARLE INTEPFUPTS */
CTECV FLAG T9 SEE IF COMMAND RUFFER IS TULL %/
1F FLAG=2
IF NOT, SvIP FCLLOWING PRCCEDTRE */
TUEN DO;

FLAT=1; /% RESET FLAS %/

TIME= ?FFH; /* EESFET TIMEF */

NS= RUF(@N; /% T DS# FROM RIFFER  */
CHEC¥ FCR VALID DS# *

TF(/DS > 2) AKD (DS < 41

TAEN 10}

ACCUMULATE SPEED AND RATE COMMANDS %/

64

=]
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T
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*D MODCOMF SOURCE EDITOR DATE 21/03/80 14:44:29 PAGE 4
169 SPD(DS) = SHL(DOUBLE(SEL(BUE(1),4)+BUF(Z2)),4"
170 +BUF(3);

171 PT(DS) = SHL{DOUBLE(SHL(RBUF(4),4)+BUF(5)),4"
172 +BUF(6);

173 END;

174 CALL ECHO(DS); /* ECEC TO MODCOMP */

175 END;

176 ENABLE; /* RE-ENABLE INTERRUPTS */

1?7 GO TO BEGIN; /* ©LOOP RACK */

178 /* */

179 /* */

182 /* NCTE: 1IN IMPLEMENTING TEIS DESIGN, IT WAS FOUND TEAT A =*/
181 /* DELAY WAS NEEDED BEFORE ECHOING TO T2E MODCOMP, THE */
182 /* INSTRUCTIONS TO ACHIEVE THIS DELAY WERE ADDED DIRECTLY */
183 /* TO THE EPPOM. THERFOPE, THE ACTUAL PROGRAM STCRED IN */
184 /* THE EPROM IS SLIGHTLY DIFFERENT FROM T®E ONE PRESENTET */
185 /* HERE */

186 EOF
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APPENDIX F
SAFETY CONDITION MONITORING SYSTEM

One feature of the Generator Test Facility is the automatic monitor-
ing of certain safety conditions during computer-controlled testing.
This safety monitoring is implemented using: (1) signals input to the
minicomputer via the wide range analog input system, (2) a direct memory
processor (DMP) routine, INITSAF, which stores these inputs in a dedicated
buffer, and, (3) an overlimit checking routine, SAFCHECK, which executes
during test sequence operation. The checking routine has output routines
which, in the event of an overlimit safety condition, take actions to shut
down the generator test. Following is a detailed description of these
features.

In order to monitor a condition for safety purposes, a DC voltage
signal proportional to that condition must be developed. This voltage
signal should be relatively smooth and can be in the range from a few
millivolts to ten volts. However, for better noise rejection and in the
interest of standardization, it is recommended that a signal varying from
0-5 VDC be supplied. 1In addition, filtering and/or amplification of the
raw transducer output is sometimes required.

After conditioning, these voltage signals are presented to an input
channel of the analog input system of the Modcomp minicomputer. The
analog input system accepts voltage inputs of 12 different ranges vary-
ing from 5 millivolts to 10.24 volts. The software routine used to input
from the device selects the range for reading and optionally a zero sup-
pression value. The zero suppression feature measures the variance of a
reading about a preselected value. By specifying the safety limit for
each signal as its zero suppression value, a positive input is present
only if the signal is over its limit.

The analog input system can address up to 128 different channels.
The channel addresses which exist in the system depend upon which card

slots in the card file are occupied. Refer to Modcomp technical manual
for a full description of the wide-range solid state analog input system.
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Following is a description of the software routines used to input,
store, and check the safety condition signals. These specific routines
implement a safety monitoring scheme used for a 30/40 KVA VSCF generator
system. To provide a safety monitoring scheme for other systems, these
routines must be modified to reflect the new system's limits and particular
safety signals. The signals monitored and 1imits used for the example
safety scheme are given in Figure F-1.

The subroutine INITSAF initiates input from the analog input system.
INITSAF is called by the routine RUNSYS immediately before execution of
any test sequence is begun. Input is performed by a DMP which leaves the
main processor of the minicomputer free to control generator test sequence
execution. The DMP input causes a dedicated memory buffer to be filled
with indications of any overlimit safety condition., Al1 that is required
to complete the safety monitoring scheme is a method to recognize an over-
limit signal and the means to shut the test down. These features are

included in the drive stand control task, DSC.

The drive stand control task is the software routine which controls
the drive stand speed and acceleration rate. This control is provided
through an Intel 8080 microprocessor-based conditioning circuit. Details
of the control software of the DSC task and the drive stand controller
are given in other sections of this manual. What is important to the
safety monitoring scheme is that the DSC task is executing almost continu-
ously during the execution of a generator test sequence. Therefore, by
using the DSC task to invoke the overiimit checking routine, a constant
monitoring of safety conditions is provided.

Upon activation of the DSC task, a key in the task communication
area is set to zero. As long as this key (identified as SBF) is zero,
no overlimit checking is performed. The RUNSYS routine, upon initiation
of execution of a test sequence, sets the SBF key to a nonzero value.

In fact, the SBF key is set to the address of the buffer of safety data
located in central memory. Setting the SBF key causes the SAFCHECK sub-
routine of the DSC task to perform an overlimit check on each condition
being monitored. Because of the zero suppression scheme employed by the
INITSAF routine, any positive value in the safety buffer represents an

overlimit signal.




AFWAL-TR-80-2033

AIS CHANNEL # SIGNAL LIMIT TRANSDUCER QUTPUT
4 DRIVE STAND SPEED 8667 RPM 8.667 V
: 0 OIL TEMPERATURE IN 75°C 75 mv
4
1 OIL PRESSURE IN 120 psi* -1200 mv
5 VIBRATION 86 400 mv
‘ 68 DRIVE STAND BEARING
#1 TEMPERATURE 100°F 2.56 V
F 69 DRIVE STAND BEARING
#2 TEMPERATURE 100°F 2.56 V
? 70 DRIVE STAND BEARING
#3 TEMPERATURE 100°F 2.56 V
Al DRIVE STAND BEARING
#4 TEMPERATURE 100°F 2.56 V
64 GEARBOX BEARING
#1 TEMPERATURE 200°F 4.0V
65 GEARBOX BEARING
#2 TEMPERATURE 200°F 4.0V
66 GEARBOX BEARING
#3 TEMPERATURE 200°F 4.0V
67 GEARBOX BEARING
#4 TEMPERATURE 200°F 4.0V
7 DRIVE STAND SPEED 3000 RPM* 3V

* QIL PRESSURE IN must be above 120 psi when the drive stand speed
monitored at channel #7 is above 3000 RPM

Figure F-1 - Example of Safety Scheme
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In the event a safety condition is found to be overlimit, the SAF-
CHECK routine takes the particular shutdown action for that condition.
In this way, the most critical actions for that condition can be per-
formed. The mechanism for performing shutdown invoives basically clos-
ing a relay contact in the minicomputer input/output interface subsystem
which controls power to the circuit which performs the action. The SAF-
CHECK routine also issues a message to the test operator on the ISC color
display terminal. This message states what condition caused the shutdown
and what actions were taken during shutdown. Also during shutdown, the
DSC task puts itself in a hold state. As explained in Appendix E, this
forces the drive stands to decelerate to zero speed.

Tc -ontinue testing after an automatic shutdown, the test operator
must take several steps. First, he must discover and correct the conditions
which caused the shutdown. After correcting the overlimit condition, the
operator may have to perform other steps. If the message, "DRIVE POWER
REMOVED" is issued on the ISC display, the operator must disable the
"Tock-out" mechanism of the drive stand controller. This lockout inter-
rupts the DC voltage supplied to the drive stand power supply. To reset
the lockout, momentarily depress the red push button on the top of the
lockout box. Specific shutdown procedures may require additional restart
actions. These will be included in the ISC message. Finally, the DSC
task must be resumed. This is done by depressing the CONSOLE INTERRUPT
switch on the Modcomp minicomputer control panel and typing/DSC/A on the
teletype console. This aborts the DSC task which not only resumes its
operation but also causes the safety checking to be inactive until the
RUNSYS routine activates it again.

It should be noted that the RUNSYS routine continues executing dur-

ing and after an automatic shutdown. This execution must be allowed to
complete before any restart actions are performed, so that all actions
initiated during the test sequence are completed. When RUNSYS has com-
pleted a test sequence and is ready for a new test sequence maintenance
command, it issues the message "ENTER COMMAND" on the Tektronix CRT screen.
The test restart actions can then be performed.
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Copies of the code for the INITSAF and SAFCHECK routines are included
at the end of this appendix. These routines are written in Modcomp For-
tran and assembly language.

Also included is a copy of the routine SAFETY. This routine can be
run when operating the generator test facility in the manual mode. SAFETY
inputs the safety data which is processed by the INITSAF and SAFCHECK
routines during computer-controlled testing. However, instead of check-
ing for overlimit conditions, SAFETY presents a tabular display of the
signals on the ISC display screen. Thus during manual operation, the
test operator can visually monitor these safety conditions. In addition,
the SAFETY routine should be run prior to computer-controlled testing to
insure that the safety signal transducers, and the minicomputer analog
input system are operating correctly.

To execute the SAFETY routine, the test operator should type the
following commands on the Tektronix terminal:

[JoB]
[EXE SAF LM]

The routine will respond with the message,
ENTER MAX SPEED

The user then enters the maximum drive stand speed to be allowed during
manual operation. The drive stand speed, in addition to being displayed
on the ISC terminal, is also checked against this maximum speed. If the
drive stand speed exceeds this maximum, the routine SAFETY activates an
emergency trip of the drive stand which then coasts to zero speed. This
protection is provided in the manual mode since generator overspeed is
probably the most critical unsafe condition.
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*T MODCOMF SOURCE EDITOR DATE 12/27/79 22:24:44 PAGE
! SUBRCUTINE INITSAF(ITEMP)
¢
3 C ROUTINE INITIALIZES A DMP TRANSFER OF SAFETY MONITORING
4 C DATA INPUT FROM ANALOG INPUT SYSTEM (DEVICE NAME=AII) TO
5 C BUFFER (IBUF).
6 C EACE ANALOG INPUT HAS A ZERO SUPPRESSION VALUE EQUAL TO THE
? € UPPER LIMIT OF THE SICNAL BEING MONITORED, SO THAT AN
B C ENTRY IS MADE INTO THE BUFFER ONLY IF THE SIGNAL EXCEEDS
9 ¢ THE UPPER LIMIT.
1¢ C THE DSC TASX SCANS TPE BUFFER AND TAXES “SHUTDOWN’ ACTION
11 g IF IT FINDS ANY NON-ZERO ENTRY.
12
13 ¢ NOTE: ITEMP IS A LOCATION IN ROUTINE RUNSYS IN WEICHE THIS
14 C SUBROUTINE STORES ADDRESS OF ORIGINAL SYSTEM SI INTERRUPT
15 C HANDLER FOR DEVICE AII.
1€ ¢
17 ¢
18 C ROUTINE CURRENTLY HANDLES 13 CHANNELS OF ANALOG INPUT;
19 C MAXIMUM IS 16.
22 ¢
21 c * %* %k * * * %X % % % Xk %* % Xk %k *® * * %
22 C * * ® CATALOGUED ON UL 10,31,79 * #* * % % % x %
23 C X x ® %k * ® ¥ X %x * * * *» s * L X bd *
24 ¢
25 C
26 DIMENSION ITAR(34)
27 DATA ITAB/Z25424,20D84,25400,2001E,25401, ZFE20
28 1,25405,20140,15444,20400,15445,20400 , 25446, 104060
29 1,25447,70400,25440,10640,15441,20€40,25442,20640
30 1,25443,10640,15407,10488,8%0/
31 C
32 C ITAB IS TABLE WRICH CONTROLS INPUT OF ANALOG DATA.
33 C EACE CHEANNEL IS CONTROLLED BY A TWO-WORD ENTRY. FIRST
24 C WORD SPECIFIES RANGE AND CFANNEL, SECOND WORD SPECIFIES
35 C ZERO SUPPERSSION VALI'E.
36 C FOP COMPLETE DESCRIPTION OF ANALOG INPUT SYSTEM, REFER TO
37 C MOICOMP INFUT/OUTPUT MANUAL.
¢
30 C SIGNALS PRESENTLY BEING MONITORED:
ag
41 C CHANNEL# SIGNAL RANGE LIMIT
42 ¢ 4 DS SPEED A 8.667V=B667HPM
43 ¢ 3 OIL TEMP IN A 78MV=75(
44 ¢ 1 OIL PRESS IN A
45 ¢ ? D.S. SPEED A
a€ ¢ 2 VIBRATION A 4¢eMV=86
a7 C €8 D.S. BEAR. TEMP A
48 ¢ A9 D.S BEAR. TEMP A
49 ¢ 70 D.S BEAR. TEMP. A
e ¢ 71 D.S. REAR. TEMP. A
51 ¢ 64 G.3. BEAR. TEMP. A
sz ¢ 65 G.B. BEAR. TEMP. A
T oc €6 3.B. BEAR. TEMP. A
s4 ¢ a7 G.B. REAP. TEMP. A
c

1
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*D MODCOMP SOUECE EDITOR DATE 12/27/79 22:24:44 PAGE 2
4 \
t i 57 ¢
b 58 € NCH=NUMBER OF CHANNFLS BEING MONITORED
! 59 NCH=13
! 60 LNCH=NCH*2
: 61 ¢ FOLLOWING IS ASSEMBLY LANGUAGE CODE WHIGCH INITIATES DMP
! 62 € TRANSFER
, 63 INLINE
64 LDM,1@ ##@8D3 STORE SI TRAP ADDRESS IN TEMP. LOCATION
65 STM*,18 1TEMP
66 LpI,2 sl SI INTERRUPT EANDLER
&7 STM,2  #0@D3 PUT IN SI TRAF
63 LDI,2  NCH GET ADDR OF NCH
[ 69 LDX,5,2 P5=NCE
79 TTR,2,5 R2=-NCH,INPUT WORD COUNT
] 71 ZBR,2,0 SET DMP LINK BIT
72 STM,2 #0866 INPUT TC
73 STM,2,5 IBUF 1ST WORD AFTER DAT# BUFFER
74 LDI,2  LNCH GET ADDR OF LACH
75 1DX,6,2 E6=LNCH
7€ TTR,2,6 R2=-LNCZ,0UTFUT WORD COINT
77 ZBR,2,0 SET DMP LINK BIT
78 STM,2  #E065 OUTPU: TC
79 STM,2,6 ITAB 1ST WORD AFTER SCAN TABLE
30 1DI,2  IBUF ADDR. OF DATA RUFFER
31 STM,2 #0876 INEUT TA
&2 ABR,5,15 RS=NCH+1
83 STM,2,5 IBUF 2ND WORD AFTER DATA 2UFFER
84 LDI,2  ITAB ADDE. OF SCAM TABLE
6% STM,2 #2275 OUTPUT TA
36 ABR,6,15 RE6=LNCH+1
87 STM,2,6 ITAB 2ND WORD AFTER SCAN TABLF

68 * USE CUSTOM REX CALL TO FASS ADDRESS OF DATA BUFFZR, IBUF,
1 39 * TO DSC TASK

s LDI,2  @SBF SBF=SAFETY BUFFER

s1 1DI,3  IBUF

92 REX ,#4E

g3 % ALSC FASS NUMBER OF CYANNELS OF DATA, NCE, 10 DS0 JASK .
o4 LDI,2 @NCH

95 LDI,3 NCH :
26 LDY,3.3 ;
g7 REX,#4E S
98 * INITIATE DMP :
99 LDI,3 #440¢ SET P TERMINATE COMMAMND £
12e 0C3,3,2 TERMINATE OUTPUT

101 cC?,3,3 CERMINATE INPUT

102 BSY1 15B,3,3 GEIT STATUS CF INPUT

1¢3 TBRB,%,7 RSY1 IF BUSY, LOOF

194 BSY2 15B,3,2 GET STATHS OF OUTPNT

105 TBRE,®,7 RSY2 IF BUSY, LOOP

106 LDI,3 #Cear SET WP TRANSFER INITIATE COMMAND,IMP,D1=2

127 0CB8,3,3 INITIATE INPUT

128 OCR,3.2 INITIATE CUTENT

1€9 BRU  OUT JUME AROIND T'ATA
118 SI CIR IGNORE ST INTERRUPTS

111 IBUF PES 18,0
112 07T NOP
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%D MODCOMP SCUPCE EDITCR DATE  12/27/75 22:25:23 Fa3FT
1 SURROUTINE SAFCRECY
2 ¢
3 C EOUTINE WHIC® CHECKS SAFETY MCNITORING B'IFFER FOR
4 ¢ ANY ENTRY LARGER TRAN LIMIT
5 C CURRENT ROUTINF MSED FOR F~18 VSCF TFS?
6 ¢
2 C 3% A 5 % B3 B R % n i3 g E b s * % % b % * *
8 € * & % CATALOGUED ON UL 11,9,79 * % = % & & % =
e] [ » b ’* * * * * * % kS * * E * X * E3 % b3 %
12
11 ¢ EXTERNAL SUBROUTINES REQUIRED: !
12 ¢ !
12 ¢  NAME LOCATION i
14 ¢ i
15 ¢ 1. AIFL LB i
16 C 2. INITISC UL '
17 C 3. ALNUM ny i
16 C 4., SETBF UL ‘o
19 ¢ 5. SETBT L i
22 C 6. BLNKOFF UL i
21 ¢ |
22 ¢ !
23 C INITIALIZE STORAGE LOCATIONS i 8
24 ITEMP1=¢ |
25 ITEMP2 ={ ]
26 € GET ADDRESS OF SAFETY BUFFER (SBF) FKOM TASK DATA AREA g
z? INLINE 9
28 LDI,2 OSRF i3
29 REY ,#47 I
2e STM,3 ITEIMP1
31 FINI K
32 C IF SBF ADDF. = @, SAFETY ACQUISITION HAS NOT RBEEN INITIATED E
33 IF{ITEMP1.EC.2)RETJRN
34 ¢ GET NUMBER OF CEANNELS OF SAFETY DATA BTING "L .. (KNCH)
35 INLINE
36 TRR,4,3 SAVE ADDRESS COF S®F IN PEG 4 ;
37 LDI,2 QNCH )5
383 REX,#4D 4
39 STM,3 TTEME1 3
40 FINI 4
41 C CHECX FOR ANY VALUE OVE®R LIMIT
42 C NOTE: LOOF EXTENDS ONLY TO NCH-1, SINCE LAST CHANNEL p
43 ¢ IS A MINIMUM DS SPEED WHICH IS CHECKED ONLY IF OIL PKESS 15 LOW ;
44 JEND=ITFYP1-1
45 DO 1¢ J-1,JEND
46 C GET ONE WORD OF SAFETY DATA FROM SBF
47 INLINE
48 LDX,2,4 REG Z = SAFTTY WORT 3
49 STM,2 ITEMP2 STORE IN FORTRAN VARIABLE } 4
50 FNI 3
51 € CONVERT ANALOG INPUT VALUE TO DECIMAL =
52 CALL AIFL(1,ITEMP2,DATA) ] &
&3 ¢ CHECK FOR OVER LIMIT VALUR
54 IF(DATA.GT.2.)G0 TO 5@ 3
85 ¢ INCEEMENT POINTER INTO SBF [
&6 INLINE 3
-1 4
(.
]
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*D MODCOMP SOURCE EDITOR DATE 12/27/79 22:25:03 PAGE 2
57 ABR,4,15
58 FINI

59 19 CONTINUE .
66 C IF NO "OVER LIMIT" VALUES, RETURN
61 RETURN
62 ¢ ERASE ISC SCREEN WITH BLINK ON
i 62 ¢ SELECT PROPER SEUTDOWN ROUTINE
/ €4 50 GO TO(100,302,420,500,7¢0,700,700
A5 1,709,807 ,8¢¢,808,808),J
66 € ROUTINE TO YANDLE DRIVE STAND OVER SPEED
€7 100 CALL STOPDRIVE

63 CALL EMEFTRIP

€9 CALL INITISC(1)

78 C TFOLLOWING STATEMENTS PRINT MESSAJE ON ISC DISPLAY
71 CALL ALNUM(2,18, DS OVERSPEED ,12)

72 CALL ALNUM{2,15, DS CONTROL FOWER REMOVED’,24)
73 CALL ALNUM(2,20,°DS EMERGENCY TRIP’,18)

74 CALL BLNKOFF

75 C HALT DSC TASK AND FRINT MESSAGE

76 C INLINE

77 C REX, 490

78 C DFC MES1

79 C BRU OUT )

3@ CMES1 DFC " DS OVERSPEED",e

g1  Ccont NOF

32 ¢ FINI

3% CALL BELL

e4 RETURN

85 € ROVTINE TO HANDLE REVERST DRIVE STAND ROTATION
86 200 CALL STOFDRIVE

e CALL EMERTRIP

38 CALL INITISC(1)

89 C ISC MESSAGE

oe CALL ALNUM(2,1¢, REVERSE DS ROTATION,22)
91 CALL ALNUM(2,1%, DS CONTROL POWER REMOVED",24)
Q2 CALL ALNUM(2,2@¢, ‘DS EMFPGENCY TRIP’,18)
9% CALL ALNUM(2,78, DSC TASY FALTED’,16)

94 CALL BLMKOFF

G8 INLINE

96 REX ,#5¢

37 DFC MES2

c3 BRU 0UT2

69 MESZ DFC " REIVERSE LS ROTATION',@
122 072 NOP

121 FINI

1ez RETURN

193 ¢ OIL TEMPERATURE RCUTINE

164 3¢  CALL STOFDRIVE

165 C 1SC MESSAGE

i 106 CALL INITISC(1)
] 187 CALL ALNUM{2,1@, "OTL TEMF IN TOO EIGH’,20"
1 1ee CALL ALNUM(Z,1%, DS CONTROL FOWER REMOVED’,24)
1 129 CALL ALNUM(2,2@, 'DSC TASY KALTED,16)
1 112 CALL BLNXOFF
111 INLINE

112 REX ,#9¢
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*} MODCOMP SOUFCE EDITOR DATE 12/27/79 22:25:83
113 DFC MES4
114 BRU QUT4

115 MES4 DFC
116 0UT4 NOP
117 . FINI
113 RETURN
119 € OIL PRESSURE ROUTINE
120 420 CONTINUE

121 C CHECK DRIVE STAND SPEED

0IL TEMP K1",@

122 INLINE

123 ABR,4,14

124 ABR,4,12

125 LDX,2,4

126 STM,2 ITEMP2 MIN. DS SPEED

127 FINI

126 (¢ CHECX IF DS UP TO SPEED

129 CALL AIFL(1,ITEMP2,DATA)

138 IF(DATA.LT.@.)RETUEN

131 CALL STOFDRIVE

132 CALL INITISC(1)

133 ¢ ISC MESSAGE

124 CALL ALNUM(2,1¢, 'LOW OIL BRESSURE’,1€)
135 CALL ALNUM(2,15,°DS CONTRCL POWER REMOVED’,c4)
136 CALL ALNUM{2,Z(, "DSC TASK RALTED ,24:
127 CATL BLNEOFF

138 INLINE

139 FEX, #50

140 IFC MESS

141 BRU QTS

142 MESS DFC " LOW OIL PPESSUFE , @
143  0OUTE NQF

144 FINI

145 FETURN

146 C VIBRATION ROUTINE

147 5@¢  CALL STOPDRIVE

143 CALL INITISC(1)

149 € ISC MESSAGE

150 CALL ALNUM(2,1¢, 'EXCESSIVE VIBRATION',29)

151 CALL ALNUM{2,15,°DS CONTEOL FOWEE EEMOVED”,24)
182 CALL ALNUM(2,2¢, DSC TASY BALTEL,16°

152 CALL BLNKOFF

154 INLIKNE

155 REX,#6¢

126 DFC MESE

127 RRY  OUTA

158 MES6 DFC 7 EXCESSIVE VIBRATION',?
189 OUTE NOP

160 FINI

161 RETUAN

162 ¢ SCAVENGE P'MP ROUTINE

163 60¢ CALL STOPDRIVE

164 C 1SC MESSAGE

165 CALL ALNUM(2,12, "3CAVENGE NOT OFRRATING %,22)
176 CALL ALNUM(2,12,°DS ZCNTROL FOWER EXMOVED ", 24)
1€7 CALL ALNUM(Z,2P, "DSC TASY FALIED ,16°

1€8 CALL BLMNKOFF

PAGE
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*T MOTCOMP SOUFCE EDITOF DATE 12/27/79 22:25:83 FAGE ¢
169 INLINE

17¢ FEX,#92

171 PFC MES7?

172 BRU ONT7? )

173 MES? TFC " SCAVENGE NOT OPEPATING”,p

174 OUT? NOP

175 FINI

176 RETURN

177 € TDRIVE STAND BTARINGS RONTINE

178 7@@ CALL STOPDRIVE

179 CALL INITISCI1}

13¢ € ISC MESSAGE

131 CALL ALNUM(2,12,°DS BEIARINGS CVERBEATED ,22)
1@z CALL ALNUM’2,15,°DS CONTROL FOWER REMOVEL ", 24)
133 CALL ALNUM(2,22,°DSC TASK HALTED’,15)

134 CALL BLNKOFF

185 INLINE

136 REX ,#90

137 DFC MES8

188 ERU | OUTE .

189 MESA PFC " DRIVE STAND BEARINGS OVEREEATED ,0
192 0UT8  NOP

191 FINI

192 RETURN

183 C GEAR BOY BEARINGS PCUTINE

194 &@@¢  CALL STOFDRIVE

195 CaLL INITISC(1)

166 € ISC MESSAGE

167 CALL ALNUM/2,1@, GEAR 20X BFARINGS TOO BOT’,26)
138 CALL ALNUM(2,15, DS CONTROL POWER REMOVED’,24)
169 CALL ALNUM(2,2@¢, “DSC TASK HALTED ,16)

209 CALL BLNKOFF

281 INLINE

202 PEX, #90

2¢3 DFC MESO

204 BRI OVTQ

205 MES9 DFC " GEAR BOX BEAPINGS OVERHEATEID",@

Ze6 0UTg NOF

207 FINI

208 RETURN

209 END

218 ¢

211 €

212 SUBRCUTINE SETBIT(NBIT)

213 ¢

214 C ROUTINE TO SET BIT ANT OUTPUT IN EXTERNAL RELAY
215 € OUTFUT SCHEME

216 C

217 DATA IWORD/8/,NSCAN/Z24019/

218 C SET BIT IN CONTROL WORD

219 CALL SETBF(IWCRD,NRIT)

228 C OUTFUT CONTROL WORD

221 INLINE

222 LDI,2 UFT

223 REX,1

224 DFC IWORD,2

79
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I 225 BRU OUT
| 22¢ DFC NSCAN,1
; 227 VUFT TFC 9,RD00,#94202,2,0,¢
i 228 OQUT NOP
! 229 FINI
! 239 RETURN
' 231 END
222 ¢ \
233 ¢
234 SUBROUTINE CLRBIT(NBIT)
225 ¢
236 ¢ ROUTINE TO CLEAR BIT ANT QUTEUT IN EXTERNAL RFLAY OUTPUT
237 C SCHEME
228 C
239 DATA IW0ORD/@/,NSCAN/24819/
24¢ € CLEAR RIT IN CONTROL WORD
241 CALL SETRT/IWORT,NRIT)
242 C CUTPUT CONTROL WORD
243 INLINE
244 LD1,2 UFT
245 REX,1
245 DFC IWORD,?2
247 SRU OUT
243 DFC NSCAN,1
245 UFT DFC #,B500,48420,0,2,0
25 0UT NOP
251 FINI
252 RETURN
253 ENT
254 C
255 ¢
256 SURRCUTINE STOPDFIVE
2587 ¢
258 C FIRST USED IN 152 KVA 123 TESY
289 C ALSO USED IN F-1@ VSCF TEST
262 C SHOULD BE APPLICARLE FOR ALL TESTS
261 C FUTS FULSE ON CONTACT #12, WHICH REMOVES D3 CONTPROL
262 C VOLTAGE AND ACTIVATES "LOCK-OUT
263 ¢ "LOCK-OUT 1S RESET WITH RED BUTION ON =883 DS COANTAOL
264 C INTERFACE BOX 1
263 ¢ ;
266 € SET BIT i
267 CALL SETBIT!{4) b
268 € WAIT .5 SEC .
269 INLINE E
270 PEX,#14 4
271 IFC #8gre,1ee ;
272 FINI .,
273 ¢ CLEAR BIT 3
274 CALL CLRBIT(4)
275 RETURN
276 END
277 ¢
273 ¢
279 SUBROUTINE EMERTRIP
28¢ C

% 80
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E *D MODCOMP SOURCE EDITOR DATE 12/27/79 22:25:83 PAGE 6
b
s 281 C USED FIRST IN 150 KVA IDG TEST
; 282 C SEOULD BE APPLICABLE FOR ALL TESTS
283 ¢ PUTS A PULSE ON CONTACT #7, WHICH ACTIVATES DS EMERGENCY
‘ 284 C TRIP
i 285 ¢
{ 286 C SET BIT
i 287 CALL SETBIT(12)
d 288 € WAIT .5 SEC
' 289 INLINE
29¢ REX,#14
291 DFC #8000,100
292 FINI
293 € CLEAR BIT
294 CALL CLRBIT(12)
295 RETURN
296 END
297 ¢
298 C
299 SUBROUTINE BLNKOFF
300 INLINE
301 LDI,2 UFT
302 REX,1
203 DFC BUF,2
34 BRU OUT
395 UFl PEC  2,015C,#9032,0,0,0
396 BUF DFC #@F3E
327 OUT NOP
203 FINI
305 RETURN
21e END
311 C
312 ¢
312 SUBROUTINE BELL
314 1 CONTINUF
315 INLINE
316 LDI,2 UFT
317 REX,1 : *
213 DEC  BUF,2 )
319 BRYU OUT .
320 MFT DFC ©,315C,#9020¢,0,0,0 L
321 BUF DFC #0707
222 OUT NOP
323 FINI
324 IF(1.EC.2 'RETURN
325 GO TO 1
226 END

TR e e .

-
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1 PROGRAM SAFETY
2 C
2 ¢ THIS ROUTINE IS RUN WFEN OPERATING A GENERATOR IN THE MANUAL MODE.
4 € [T SERVES TWO FUNCTIONS. FIRST, ALL SAFETY SIGNALS BEING MONITORED
§ € ARF DISPLAYED IN TABULAR FORM. THIS DEMONSTRATES THAT THOSE AIS
6 C CHANNELS,TRANSDUCERS,ETC. ARE FUNCTIONING PROPERLY BEFORE COMFUTER
? C CONTROLLED TESTING IS BEGUN. NOTE THAT FOR EACI NEW GENERATOP
& C SYSTEM, T9IS RCUTINE MUST BE CHANGED 70 TAKE INTO CONSIDERATION
9 € ALL SAFETY SIGNALS YSED FOR THAT SYSTEM, SECONDLY, THE USER ENTERS
1@ € TYE MAXIMIM DRIVE STAND SPEED ALLOWABLE FOR THE CURRENT GENERATOR.
11 C IF THIS SF%ED IS5 EXCEEDED, TPE EMERGENCY TRIP CIRCUIT IS ACTIVATED,
12 C WHA'CE STOPS THE DRIVE STAND.
13 ¢
14 PIMENSION INUFT(22),IBUF(12)
18 nACA INU'FT/0,12,0,0,29400,0,0,@2, A1, 1°,20204
1€ 1,22209,702081,20225,210244,20245,20246,208247
17 1,20249Q,707°41,70242,208243/
18 € USER FNTERS ™AY SPEED
19 WRITE(8,122)
2¢ 1@¢  FORMAT(’ ENTER MAX SPFEED")
21 E®AD(7,200 )SPEED
22 2¢®  FOPMAT(F10.2)
3 C ERASE ISC SCREEN
24 CALL GRAPAICS(3)
°5 CALL ERASCREEN
26 10 CONTINUE
27 € LOOF TO INFUT AND DISPLAY SAFETY SIGNALS
28 DO 7@ KK=1,10200
29 C INFUT BUFFER OF SAFETY DATA
2 CALL AIRDW(12,INUFT,IBUF,M)
21 C CONVERT DRIVE STAND SPEED TO FLOATING POINT
32 CALL AIFL(1,IBUF(1),DAT2}
%3 ¢ CHECX FOR OVERSPEED
34 IF/DATA.LT.SFEEDIGO TO 2¢
%5 ¢ ACTIVATE DRIVE STAND EMERGENCY TRIP
2 CALL EMERTRIP
37 ¢ CUTFUT MESSAGE
28 CALL INITISC(1)
29 CALL ALNUM(2,16, DS OVERSPEED’,12)
42 CALL ALNUM(2,15, ‘DS EMERGENCY TRIP’,1R)
21 CALL ALNUM(2,2¢, "SAFETY MONTITORING TALTED",?24)
42 ¢ EXIT TEIS RCUTINE
43 STCP
44 C OUTEYT DRIVE STAND SPEED
45 20 DATA=DATA*3.
46 WPITE(6,322)DATA
‘o Z@¢  FORMAT(//° DRIVE STAND SPEED = “,Flg.2,” RPM")
48 C CONVERT OIL TEMP TC FLT. PT.
49 CALL AIFL(1,IBUF(2),DATA}
5¢ C OUTFUT OIL TEMP
51 WRITE(€E,402)DATA
57  4¢@  FORMAT///” OIL TEME IN = “,F12.2,° DEG C°)
B3 C CONVERT OIL PHESSURE TO FLT. PT.
ca CALL AIFL(1,IRUF(3),DATA)
EE C CONVEPT TO FSI
&¢ TATA=TRTA/1Q.
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*D MONCCMP SOYRCE EDITOR DATE 12/27/79 22:25:27 FAGE 2

57 C OUTPUT OIL PRESSURE

s £8 WRITZ(5,52@)DATA

’ 56 £@2 FOPMAT(//” OIL PFESSURE IN = *,F12,2,° PSI”)
€¢ C CONVERT VIBRATION READING TO FLT. PT.

s1 CALL ATFL(1,IBUF(4)},DATA)
62 C CONVERT TO G'S

€3 DATA=DATA/10Q.

£4 C OQUTPUT VIBPATION

€5 WRITE(E,FE@IDATA

€6 €@¢  FORMAT(,//” VIBRATICN = “,F18.2,° 5°)

€7 € CHECK BEARING TEMPEPATURES

€& WRITE(6,65¢)

€9 €5¢  FORMAT(R2X)

?2 € INITIALIZE FLAG WHCICE INDICATES HCW MANY OVER-TEMP BEARINGS

71 NG Q0D=2

72 € CHECK DRIVE STAND BEARINGS

73 DO 38 K=1,4

74 C CONVERT TO FLOATING POINT

75 CALL AIFL(1,IBUF(X+4),DATA)

76 C CHECK FOP VALID READING

77 IF(DATA.CT.2@¢..AND.DATA.LT.25€0.,)G0 TO 3¢
73 € OUTPUT INVALID READING

78 WRITE(6,772)K,DATA

8@ e FORMAT(“ DRIVE STAND BEARING #°,I1, = ’,F10.2,1¢X)
81 € INCREMENT FLAG

82 NGCOD=NGOOD+1

€T 32 CONTINUE

84 ¢ (CHECK GEAR BOX BEARINGS

8% DO 48 K=1,4

8€ C CONVERT TO FLOATING POINT

a7 CALL AIFL(1,IRUF(XK+8),DATA)

88 C CHECK FOF TALID PEADING

g IF(DATA.GT.2502. .AND.DATA.LT.350€.)G0 TO 4¢
96 C OUTPUT INVALID READING

g1 WRITE(6,872)K,DATA

G2 EPQ  TFORMAT(® 5TAR BOX BEARING #°,I1,” = ’,F1€.2,1¢X)
92 ¢ INCREMENT FLAG

94 NGOCD=NGOOD+1

95 49 CONTINUE

96 € WERE ANY BEARING TEMPS BAD?

o7 IF(NGOOD.EC.@'GO TC 60 Y

98 C IF THERE #ERE ANY BAD READINCS, WIPE OUT "OLI” MESSAGES
99 LPEND=9-N300D

120 D0 5@ LF=1,LPEND

i1 =e WRITE(6,920)

162 9eo FORMAT (B2X)

123 ¢ GO TO END CF LOCF

1¢4 GO 70 7¢

185 ¢ OUTPUT MESSATE INDICATING ALL BEARING TEMPS ARE 0.K.
106 60 WRITE(6,1@0Q)

127 1€@¢ TFORMAT(eeX,/,eeXx,/

108 1,” ALL DRIVE STAND AND GTAR BOX BEARING’

199 1,/,” TEMPERATUPES ARE WITEIN LIMITS ,1@X,4(/,8€X))
11¢ € RESET CURSOR TO REPRINT TABLE

111 70 CALL HOME

112 C ALLOW USEP TC PESTART LOOP OR QUIT
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112
114

12

e

116
117
118
119
129
121
122
1232
124
125
126
127
123
129
120
131
132
131
124
132
12€

11e¢
12¢e

[Nl

DO

UFT
RUF
0u?

¥RITE(E,1100)

DATE 12/27/79 22:2t5:27 PAGE

FORMAT(” IS TEST COMPLETE?(Y OR M)7)

READ(7,1222)IANS

FORMAT (41)

IF(IANS.EQ. NGO TO 10

STOP
ENT

SUBROQUTINE HOME

INLINE
ilI,2 UFT
REX,1
DFC BUF,?2
RRU  OUT

ROUTINE WEICHE MOVES CURSCE OF ISC TERMINAL TO HCME FOSITION.

DFC ©,Q15C,s993¢,¢,0,0

DFC #28@2
NOF

FINI

PETURN

ENT
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