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Interoffice Communication
To Ron Bryan

From S5, W. Sommer

pate  April 3, 1984

subiect IBM PC-XT Replacement for the Perkin-Elmer Interdata Computer

Attached is the complete documentation for the hardware, software, maintenance,
and operating procedures for the IBM Personal Computer XT which has replaced
the Perkin-Elmer Interdata Computer. The IBM PC-XT will be used for the fixed
point monitoring/leak detection program (as part of the VCM Plant's Leak
Detection and Elimination Plan), for Oxychlorination reactor flammability
monitoring, and for calculation of the Oxychlorination reactors' reduced
pressure drops and steam/air ratios.

In mid-1983, Perkin-Elmer notified the VCM Plant that the printer/keyboard
which interfaced with the Interdata computer would no longer be serviceable
under the maintenance contract with Perkin-Elmer. In order for the printer/
keyboard to be serviceable, approximately $6000 would had to have been invested
in a new printer/keyboard of a different model. In December 1983, the plant
decided to purchase an IBM PC-XT and a compatible multipiexer to perform the
same functions as the Interdata computer,

The decision was based on the required cost to upgrade the Interdata system
and on several other factors:

1) The Interdata computer had a high hardware failure rate
and was unreliable,

2) Upgrading the software for Interdata took months or up to
a year to complete because the software was maintained in
Ponca City, not in the plant,

3) The FORTRAN computer language used by Interdata made input/
output requests, debugging, and maintenance difficult,

4) The VCM Plant had an $800/month maintenance contract with
Perkin-Elmer. The savings from cancelling this contract
will payout the total cost of the new system within 2 years.

The IBM PC-XT software is written in BASIC, is easy to understand, and will be
maintained in the plant, allowing software changes to be made quickly. The
IBM PC-XT hardware is reliable and can be maintained in the plant. No
maintenance contract will be carried on the IBM PC-XT. Since the VCM Plant
has two additional IBM PC-XT computers with interchangeable hardware, down-
time of the system will be minimized. When hardware problems do arise, parts
will be taken from the IBM PC-XT's in the main office building and placed in
the IBM PC-XT which is replacing the Interdata computer. Replacement parts
will then be ordered for the office computers. In this way, the stream factor
of the fixed point monitoring system will be maximized.
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The new system includes an IBM PC-XT and a Burr-Brown data multiplexer. The
IBM PC-XT and the multiplexer communicate via a standard R$-232-C interface.
A1l analog and discrete devices (transmitters, Provox outputs, annunicators,
and gas chromatographs) are wired directly to the multiplexer. The IBM PC-XT
requests data from the multiplexer via the RS-232-C interface, and the multi-
plexer responds to the request. The multiplexer data is then received and
processed by the IBM PC-XT, and calculations are performed and logs or alarm
messages are generated as directed by the BASIC program.

If you have agy questions or comments, please call me at 5058.

cott W. Sommer
Process Engineer

CC: RAC - JWW
MLA ~MCM - JRH - CRH (3)
DLD - JGC - PDD - VMF -MWC - MJA - SJR -SCR
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IBM PC-XT/BURR-BROWN DOCUMENTATION

GENERAL SYSTEM DESCRIPTION

The system installed to perform the VCM Plant's VCM fixed point
monitorning/leak detection, Oxychlorination flammability monitoring,.
and calculation of the Oxychlorination reactors' reduced pressure drops
and steam/air ratios consists of an IBM Model 5160 Personal Computer XT
and a Burr-Brown Model MCS 50A multiplexer. The computer and multi-
plexer are connected via an RS-232-C interface and cable. All field
transmitters, Provox outputs, annunicators, and gas chromatographs are
wired directly to termination strips inside the multiplexer unit housing.
The IBM PC-XT requests data from the Burr-Brown multiplexer, and the
multiplexer decodes the request and sends a response to the IBM-PC-XT.
The IBM PC-XT then decodes the response, processes the data, and
performs calculations using the data as directed by the BASIC program.

BURR-BROWN MULTIPLEXER

System Configuration

A general layout of the Burr-Brown MCS50A multiplexer 1is shown in
Figure 1. The three main components of the Burr-Brown multiplexer are
the card cage, which houses the processor (CPU) card and all input/output

cards, the field wiring termination strips, and the power supply. These
three components are described below.

1. Termination strips: Field analog and discrete input and
output signais are physically connected to screw-type
terminations which are integral to the MCS50A. Each
termination strip is connected to an input/output by means
of a flat ribbon cable which snaps in at the termination
_strip and connects to the input/output card via a card
edge connector. The plant's MCS50A has a termination strip
for analog input channels 1-15, one for analog input channels
16-39, one for analog channels 40-63, one for discrete input
channels 1-16, and one for discrete output channels 1-16.

Card cage assembly; The card cage assembly houses all of

the logic, processing, and input/output cards. The card cage
has a "back-plane" which has a standard Intel Multibus®
configuration. All of the cards plug into the Multibus®
back-plane. Card size, connections, voltage levels, signal
distribution, and data levels are standardized by Multibus ®
specifications. The MCS50A card cage may house up to five
cards, one of which must be the processor card (CPU). The
flat ribbon cables from the termination strips are connected
to the appropriate cards by means of a card-edge connector.

The processor card is connected by a flat ribbon cable to
the auxiliary card which is mounted on the front of the
card cage. The auxiliary card is the communications card,
which sends the RS-232-C communications signal from the
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processor card to the RS-232-C connector installed
on the auxiliary card. A redundant RS-232-C port is
included, but is not used in the plant's system.

Power supply: The power supply converts the 110VAC
Tine supply voltage to +5VDC, -5VDC, +12VDC, and-12VDC
signals for use by the processor and input/output cards.

Table I gives a description of the plant's MCS50A configuration system,

Loop Drawings

The field analog inputs, discrete inputs, and discrete outputs to/from the
MCS50A are listed in Tables II, III, and IV, respectively. The loop drawing
for each input and output are shown in Figures VCM-BB-1-SWS through VCM-
BB-15-SWS. Terminations are shown in Figures VCM-BB-16-SWS through
VCM-BB-20-SWS.

Diagnostics

There are two diagnostic functions of the MCS50A. One function performs a
hardware integrity check, and the other provides a firmware integrity check.
The MCS50A continually performs internal integrity routines and provides the
results by means of seven LED indicators on the auxiliary card, These
indicators are:

PWR Power is on,
RUN The processor card is operating properly.
SCAN The MCS50A 1is properly configured.
XMIT Data is being transmitted to the IBM PC-XT.
REC The MCS50A is receiving data from the IBM PC-XT.
L1 Communication port L1 is currently being used
(normally used).
L2 Communication port L2 is currently being used
(not used in the plant's system).

The MCS50A also checks for firmware errors, including parity errors, checxk-
sum errors, and command errors, If any of these firmware errors is found,
and error message is sent to the IBM PC-XT. A list of errors the MCS50A
checks for are listed in Table V. Checksum calculations are optional and
are not made in the plant's system. Error codes are sent only as a response
to a command sent from the IBM PC-XT. If no command is received by the
MCS50A, no error message (or other responses) will be sent. This prevents
the communications line from becoming saturated whenever an error occurs.
See the MCS50A User's Guide for additional information concerning parity

and checksum errors.

Communications and Data Transmission

A1 analog and discrete inputs and outputs are multiplexed and converted to
12-bit resolution digital signals by their respective input/output cards.
The digital data is then presented on the Multibus® for interface with the
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processor card. The digital data passes to the processor card and is
stored in the processor card's random access memory (RAM). The data
is represented by four ASCII characters (analog data) or by two ASCII
characters (discrete data). The processor firmware continuously scans
each analog and discrete channel and updates the data in its memory.
The processor contains 4K of RAM,

The data scan and digital data manipulation is controlied in the
processor by a configuration command which is downloaded from the
IBM PC-XT. The configuration command is sent only once to the MCS50A
and is stored in RAM.

Communications with the IBM PC-XT are handled by the auxiliary card.

The VCM Plant's system uses an RS-232-C interface with the MCS50A.

Al1l communications between the IBM PC-XT and the MCS50A travel along a
standard RS-232-C cable with 25-pin connectors. The communications rate
for both the IBM PC-XT and the MCS50A has been set at 300 BAUD (300 bits
per seconds), with a data word length of 8 bits, all data with even parity,
and one stop bit.

Communications are performed in the following sequence:

1. The IBM opens a communications file and writes a command
to the file.

2. The command is sent along the RS-232-C cable and is controlled
by the asynchronous communications adapter in the IBM PC-XT
(explained later).

The MCS50A receives the commands, performs parity and check-
sum calculations, interprets the command, gathers the requested
data, and sends a response via the auxiliary card to the IBM
PC-XT.

The MCS50A response is stored in the IBM PC-XT communications
buffer,

The IBM PC-XT loads the communications buffer data into RAM,
.decodes the response, and processes the data.

Commands and Responses

The first command sent by the IBM PC-XT is a configuration command. This
command is stored in RAM of the MCS50A. If another command is sent before
a configuration command is sent, the MCS50A will respond with an error code,
indicating an unconfigured status. The configuration command consists of
five parts:

1. MCS50A address. Since only one MCS50A is employed in the
VCM Plant's system, the address used is: Q1.

2. Configuration command code. This code is J1.

3. Card types and number of channels. Each card type (analog
input, discrete output, etc.) and the number of channels
to be scanned must be given.
Checksum, Since checksums are not used by the system, the
checksum characters are: XX.
Carriage return. An ASCII carriage return symbol is placed
at the end of each command to signify the end of the command.
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The MCSS50A will respond to the configuration command by restating the
command. The IBM PC-XT checks to see that the response matches the
command. If so, the configuration is complete and execution of the
computer program continues., All commands are sent by the IBM PC-XT
in ASCII code. See Table VI for a list of ASCII codes.

The configuration command sent to the MCS50A by the IBM PC-XT is:

ASCII CODE
CHECKSUM CARRIAGE RETURN

/

"01J103F0000000QC000010000000XX"+CHR$(13)

16 DISCRETE OQUTPUT
MCS50A CONFIGURATION CHANNELS AVAILABLE
ADDRESS COMMAND 63 ANALOG INPUT
CHANNELS AVAILABLE

12 DISCRETE INPUT
CHANNELS AVAILABLE

Notice that all numerical valves are in hexadecimal form (hex, or base 16).
For example, 63 analog channels 1is represented by 03F, which is hex for 63.
See Table VII for a list of hexadecimal to decimal conversions. The group

of zeros unidentified in the configuration command above represent channel

numbers for card types not used in the plant's system, For information

on additional card types, see the MCS50A Users Manual.

The MCS50A responds to the above configuration command with the response:
"01J103F00000000C0000100000002D"+CHR$(13)

Note that the MCSSOA calculated a checksum of 2D (decimal equivalent = 45)
for the configuration string. The MCS50A always calculates a checksum,
even if XX was specified in the command. The XX only tells the MCS50A to
not compare checksums,

The carriage return code from Table VI is 13. This is represented in BASIC
by the character code CHR$(13). This code signals the end of a command.

The form of all other MCS50A commands are similar in structure to the
configuration command. The other commands and data responses used and
decoded, respectively, in the IBM PC-XT BASIC program are given in
Table VIII. See the MCS50A User's Manual for additional information on
the MCS50A commands.

IBM PC-XT COMPUTER

System Configuration

The IBM computer system employed is a Model 5160 Personal Computer-XT
(IBM PC-XT) with 384K of installed RAM, a 340K floppy disk drive, a 10Mb
Winchester (hard) disk drive, a color graphics monitor, an 80 character
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per second (CPS) dot matrix graphics printer, and an asynchronous
communications adapter. All parts of the PC-XT are interchangeable with
parts from the other two PC-XT computers at the VCM Plant,

Diagnostics

Run-time diagnostics on the IBM PC-XT are limited to errors encountered
during execution of the main BASIC program. The main program contains

error trapping and identification routines to help the user to trouble-
shoot the system. The error trapping routines used in the program will
be described with the program software and logic.

Communications and Data Transmission

Data transmission to the MCS50A is handled by the asynchronous communica-
tions adapter on the IBM PC-XT. The asynchronous communications adapter
is an R$-232-C interface which can be linked directly with the MCS50A
without the use of a modem or other interfacing device. The MCS50A
requires an asynchronous data interface, as opposed to a synchronous data
interface. Asynchronous communications refers to a communications link
where data is transmitted only when available, whereas synchronous
communications (as with TSO) requires a continuous transmission of data.
Data transmission with the MCS50A is also half-duplex, which means data
transmissions are sent by either the IBM PC-XT or the MCS50A but not both
at any instant in time. Another way to think of half-duplex communica-
tions is to think of the communication cable as a one-lane data bridge
over which data traffic can pass in either direction.

Software Configuration

The main BASIC computer program is contained in the file"FIXEDPT.EXE" on
the hard disk. This file is an executable machine language file created
from the compilation of the BASIC program "“FIXEDPT.BAS", which also resides
on the hard disk. This program includes the code which performs all the
data input, calculations, and output for the VCM leak detection monitoring,
oxychlorination flammability monitoring, and Oxychlorination reduced
pressure drops and stem-to-air ratios table. The executable file "FAIL.
EXE" illuminates an annunciator and gives an audible alarm upon an IBM
PC-XT software or communications failure. "FAIL.EXE" also resides on the
hard disk. Both "FIXEDPT.EXE" and "FAIL.EXE" are included in the batch
file "MONITOR.BAT". The batch file is included to provide continuity in
execution. If a software or communications failure should occur in
"FIXEDPT.EXE" the file will stop execution, return to the computer's disk
operating system (DOS) and execute the next command in the batch file
"MONITOR.BAT", which illuminates the computer failer alarm. Without the
batch file, execution of "FIXEDPT.EXE" would end with no way to
automatically annunciate an alarm. More information on batch files can

be obtained from the IBM DOS Manual.

Table IX shows the way in which the hard disk and floppy disk drives are

configured. A brief description of the function of each of the files is
also included in this table,
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DESCRIPTION OF "FIXEDPT.BAS"

The main BASIC program is contained in the file "FIXEDPT,BAS" and is
Tisted in Appendix 1. The program is comprised of an executive timing
routine and 21 subroutines. Al1l of the calculational tasks are handled by
the subroutines, and all "housekeeping" chores and timekeeping functions
are initiated by the executive timing routine. Each portion of the
program will be described in detail. A logic diagram for this program

is shown in Figure 2, and an alphabetical listing of all variable names

is given in Appendix 2.

The executive timing routine is the task scheduler for the program. This
routine keeps the performance of each task on a rigid time schedule and
directs the printing of all logs. Scheduling tasks in a real-time computer
application is essential since all major tasks depend on time. The
executive timing routine includes lines 260 through 370 of the main program,.

A plot plan of the process area with the CAR-171 monitoring points indicated
and a plot plan of the offsites area with the CAR-401 monitoring points
indicated are shown in Figures 3 and 4, respectively. These diagrams will
be used in the definition of a VCM leak as described below. The description
below has been used to formulate the leak detection logic of the Teak
detection subroutine. A Togic diagram of the leak detection routine is
shown in Figure 5,

A VCM leak has been defined as a VCM concentration exceeding 10ppm in a
monitoring area on both of two successive gas chromatograph scans. An area
(or monitoring area) is comprised of one or more analyzer points. See
Table X for the area definitions. Restated, a VCM leak occurs whenever the
VCM concentration in any area exceeds 10ppm on two successive GC scans,
regardiess of which point in the area shows the high VCM concentration.

For example, if analyzer CAR-171 point #1 showed 20 ppm VCM and point #3
showed 16ppm during one GC scan, no leak has occurred since the high VCM
readings occurred on the same 10-point GC scan. If on the next scan,
CAR-171 point #2 showed 12ppm VCM, a leak in Area #1 will have occurred,
since points #1, #2, and #3 are all in the same area. Also, notice some

GC points are located in more than one area. All of these are on CAR-171.
Point #1 is in Area 1, Area 2, and Area 4. Point #4 is in Area 2 and Area 3.
These overlaps have been added because these areas are so close together,
if a leak occurred near CAR-171 Point #1 or #4, the wind could cause the
VCM leaked to drift into adjacent areas. To eliminate recording multipie
leaks when a single Teak occurs (two successive high VCM readings for CAR-
171 Point #1 would show a leak in Area 1, Area 2 and Area 4 simultaneously
otherwise), the following logic has been installed in the computer program:
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IF HIGH VCM OCCURS AND ON THE NEXT A LEAK IS
FOR CAR-171 POINT: SCAN OCCURS FOR POINT: IN AREA:

1, 2, or 3 1, 2, 0or 3
4 4
9 9
5 5
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A detailed description of "FIXEDPT.BAS" follows.

LINE NO. DESCRIPTION

Executive Timing Routine

1-14 Program headings

19-30 Clear the monitor screen, define arrays base
value, and declare all variables beginning
with I, K, or L as integers

35-95 Dimension all arrays
100 Turn off monitor “softkeys" (function key
indicators at bottom of BASIC screen).
102-104 Input of yesterday's date and calculation of
current date.
105-155 Oxy flammability program enthalpy functions
defined.
156-160 Monitor screen headings displayed.
240 Set error trapping routine as subroutine
beginning at line 15000,
245-247 Start of executive timing routine.
250 Initial configuration of Burr-Brown set,
260 Set time at beginning of executive timing loop.
270 Reset discrete outputs for annunicator alarms
which have cleared,
280 Check GC status.
290 Input GC analog inputs.
300 Calculate Qxy reactor flammabilities.
305 Update time.
310-320 Check for end of hour and print hourly log if
end of hour,
330 If end of day, print daily log.
331 Reset daily log printing flag.
334-335 Display time and date on monitor screen.
337 Update time.
340-350 Test for 7:00 am; if 7:00 am, calculate and
print oxy reactor d/p's and steam/air ratios.
355 Update time
360-370 Calculate time elapsed since beginning of current

executive timing loop. If 16 seconds or greater,
begin executive loop again.

280-390 Program end.
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LINE NO.

1000-1020
1030-1110

1120-1130
1135-1170

1180
1190-1200
1210-1270
1280-1350

1360-1370

2000-2070
2080-2100

2110
2120-2190

2200-2280

2290

3000-3070

3080~-3130

3140
3150

DESCRIPTION

Burr-Brown Initialization Routine

Start of Burr-Brown initialization routine.

Establish communications with Burr-Brown. If
not able to establish communications after six
attempts, stop execution.

Open permanent communication file with Burr-Brown.

Send configuration command to Burr-Brown and wait
150 milliseconds before inputting the Burr-Brown
response.

Test response for error codes.

If incorrect response is received, print error
message.

Repeat command/response sequence for setting the
analog input data gain to 1.

Repeat command/response sequence for setting the
response turnaround time to O milliseconds.

Set GC flags and return to executive.

GC Status Determination

Request discrete input data from Burr-Brown and
receive the data. Check response for error codes.

Extract hexadecimal data from the response and
convert to a decimal number.

Convert the data from decimal to binary.

Check the binary data for the status of each
GC, and display the status on the monitor screen.

If a GC has been turned off since the last GC
check, print a message and set the GC status flag.

Return to the executive timing routine.

GC Analog Data Input

Request analog data for the leak detection routine
from Burr-Brown and receive the data. Check the
response for error codes.

Extract the hexadecimal data and gain for each
channel of data requested.

Convert the analog data to engineering units,
Return to the executive timing routine.
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LINE NO.

4000-4050
4060-3110
4115-4117

4120-4124

4130
4140-4160
4180

4190-4230

4235
4240
4250-4270

4280
4290

4300

4305-4330

4335-4550
4555-4760

4770-4771

4775-4840

DESCRIPTION

Conversion of GC Analog Data to Engineering Units

Convert the raw hexadecimal analog input data to
decimal number form,

Convert each channel of data from decimal two's-
complement into volts.

Program headings, begin CAR-171 calculations.

If CAR-171 is off, reset the previous pass hi
VCM indicator array and skip to the CAR-401
calculations.

Calculate CAR-171 stream ID.
Print message if stream ID is out of range.

If stream ID has changed since the Tast GC pass,
skip to the CAR-401 calculations since the CAR-171
data for the new channel is not available yet.

If data for the present stream ID has already
been recorded on a previous scan, skip to the
CAR-401 calculations.

If stream ID=1, do leak detection routine.
Convert GC data to FPM VCM.

If GC data is out of range, print message and
set GC data = 0 if GC data is less than zero.

Add current GC data to cumulative sum for daily
average concentration calculation.

Add 1 to the total number of GC scans for the
current day.

If the current data for the current point is
the highest for the current day, store the data
value.

Alarm the annunicator if the current VCM
concentration is above 10ppm. Add 1 to the
number of times the concentration has exceeded
10ppm.

Repeat the loop (lines 4115-4330) for CAR-401

Repeat the loop (lines 4115-4330) for CAR 904,
except the leak detection routine is not done.

Set the old stream ID variable equal to the last
stream ID and set the last stream ID equal to
the current stream ID.

Display the current VCM concentrations for each
GC point on the monitor screen.
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LINE NO.
4845-4390

4940

5000-5260

5265-5390
5400-5500

5510

6000-6040

6042-6045
6050-6220

6230-6280

6290-6310

6314-6317
6320

7000-7250
7260

8000-8020

8021
8022

DESCRIPTION

Write the current VCM concentration data on the
fixed disk.

Return to the executive timing routine,

Oxy Flammability Analog Data Input

Input all analog data for the oxy reactor
flammability program and convert the raw data
into volts.

Convert all analog data from volts into percent
of full range.

Convert all analog data from percent of full
range into engineering units.

Return to Oxy reactor flammability calculation
routine, '

Process Area leak Detection

Set high VCM flag for GC data which exceeds
10ppm for CAR-171,

Set leak detection area flag variables.

Set arrays for leak detection based on high
VCM concentrations for current GC scan.

Check leak detection array for last GC scan.
If high VCM concentrations occurred in both
the last scan and the current scan, record a
leak, alarm the annunicator, and print a leak
message.

Set the leak detection array for the last GC
scan equal to the current leak detection array
for the next GC scan.

Set the Teak detection flag variables equal to
the current flag variabies for the next GC scan.

Return to the GC analog input routine.

Off-sites Area Leak Detection

Repeat the leak detection routine for CAR-401,
Return to the GC analog input routine.

Hourly Report Generation and Printing

Set the current hour equal to the last hour
variable,

If it is the end of the day, update the date.

If it is the end of the day, set the flag to
print the daily Tog once the program returns
to the executive timing routine.
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LINE NO.

8025-8200
8205-8380
8400-8430

8440

9000-9017

9020-9410
9419-9750
9760-9860

9870

10000-10080
10090

10100

10110-10790
10795-10880

10890

11000-11030
11040

11050-11610

DESCRIPTION

Print the hourly log.
Record the hourly data on the floppy disk.

Set the cumulative number of times above
10ppm VCM through last hour equal to the
"01d" number of 10ppm exceedences.

Return to the executive timing routine.

Daily Report Generation and Printing

Set the GC scan counters to 1 if the counters
are 0 to avoid dividing by O.

Print daily report.
Record daily report on the floppy disk.

Reset counting and data arrays, counters, and
hard disk data files.

Return to the executive timing routine.

Oxy Flammability Calculation

Initialize variables and set number of conduc-
tivity cycles in the Oxy steam drums.

Input analog values and convert to engineering
units in subroutine beginning at line 5000,

If the HCL flow to Oxy is less than 500 Lbs/Hr.

or if the oxygen flow to Oxy is less than 100 Lbs./
Hr., Oxy is down and skip the flammability
calculations.

Calculate the Oxy reactor flammabilities and display
the results on the monitor screen,

If the flammability at any point has exceeded 80%,
alarm the annunicator and print out a message.

Return to the executive timing routine,

Error Identification and Message Printing

Ring the bell on the printer and print the time
and date for the error message.

Decode the value of FLAG and go to the appropriate
error message.

Print the appropriate error message
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LINE NO.

12000-12020
12030-12180

12190

13000~13140

13150-13260
13270-13300
13310-13360
13370-13480

13490

14000-14090
14160

15000-15050
15055

15060

(13)

DESCRIPTION

Hexadecimal to Decimal Conversion

Obtain the Tength of the hexadecimal string to
convert to decimal form.

Calculate the decimal equivalent of the
hexadecimal string.

Return to the statement which called this
subroutine.

Oxy Reactor Pressure Drop Calculation

Input all analog data to be used in the Oxy
reactor DP and steam/air ratio calculations.
Divide the Burr-Brown response into data and
data gain strings.

Convert the analog data into percent of full
range.

Convert analog data into engineering units.

Calculate the denominator and numerator factors,
respectively, for the Oxy reactor reduced
pressure drop equations,

Calculate and print the Oxy reactor reduced
pressure drops and steam/air ratios.

Return to executive timing routine.

Decimal To Binary Number Conversion

Convert a decimal number into a binary string.

Return to the statement which called this sub-
routine.

IBM Error Trapping Routine

Identify and print the IBM error message and
error number.

Clear the screen and redisplay the monitor screen
headings.

Resume at the statement immediately preceeding
the statement which caused the error.
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LINE NO.

16000-16041
16050-16070
16075

16080

17000-17030

17040

18000~-18110

18120

19000-19165
19170
19180

20000-20060

20070

21000-21120

21130

21140

DESCRIPTION

Burr-Brown Error Identification Routine

Identify the Burr-Brown error number and print
a message.

If the error number is 03, reconfigure the
Burr-Brown and print a message.

Clear the screen and redisplay the monitor
screen headings.

Return to the Burr-Brown error trapping routine.

Burr-Brown Error Trapping Routine

Check the Burr-Brown responses for the "N" bit
which indicates an error message.

Return to the statement which called this
subroutine.

Print Monitor Screen Headings

Clear the monitor screen and redisplay the monitor
screen headings.

Return to the statement which called this sub-
routine.

Current Date Calculation

Calculate new date.
Assemble the new date string.
Return to the hourly log printout routine.

Calculation of Number of Seconds Past Midnight

Calculate the number of seconds past midnight
by using the TIME$ function.

Return to the executive timing routine.

Annunicator Alarming Routine

Check which annunciators should be in alarm and
send the appropriate discrete output command to
Burr-Brown.

Check the discrete output command response for an
error code.

Return to the statement which called this
subroutine,
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V. AUXILIARY PROGRAMS

A program listing and description of "FAIL.BAS", "MONITOR.BAT" and
"AUTOEXEC .BAT" are given in Appendices 3, 4, and 5, respectively,

VI. OPERATING THE SYSTEM

Operation of the IBM/Burr-Brown system is very simple. To bring the system
online from a "cold start", follow the steps below.

1. Turn the power to the IBM Computer system unit, printer,
and monitor on with the floppy disk drive empty.

2. Turn the power to the Burr-Brown multiplexer on.

3., Enter the current time and date at the DOS prompts on the
IBM PC-XT.

4, Place a floppy disk containing the files given in Table IX in

the floppy disk drive. A master floppy with these files 1is

available, so the master may be copied directly to obtain a

working disk. A copy of the master diskette should be kept in

the fireproof cabinet in B. J. Rogers office.

At the DOS prompt C>, type in "MONITOR".

Enter the current time and date when prompted.

Enter yesterday's date as: Month, Yesterday, Year.

Example: 3,14,1984.

8., The program is now running. The screen titles and GC data,
GC status indicators, and Oxy flammability data should all be
present on the screen within 30 seconds. The GC data will
begin updating in about 45 seconds. If this does not happen
or if an error occurs during execution, refer to the trouble-
shooting section below for corrective actions.

9. To start the programs if DOS has already been loaded, make
sure the properly configured floppy disk is in the floppy
disk drive and begin at step 5 above.

~Novon
« s .

VII. SYSTEM MAINTENANCE

Process Engineering Responsibilities

The responsibilities of Process Engineering regarding the maintenance of the
IBM/Burr-Brown system are given below:

1) Program changes should be made only as required and should be
documented fully by making revisions or additions to this manual.
After program changes are made to a BASIC program, the program
must be compiled again to obtain an updated executable file.
Program changes should be made and the programs should be
compiled on the IBM PC-XT's in the main office in order to
minimize downtime of the fixed point monitor system. The
updated program can then be loaded directed from a floppy onto
the fixed point monitor computer.

2) A1l hardware changes must be documented by updating the loop

drawings. Loop drawings should conform to the format in Figures
VCM-BB-1-SWS through VCM-BB-20-SWS.
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The floppy disk should be changed each Tuesday and Friday to avoid a
"DISK FULL" error which will halt program execution. Full

diskettes should be kept by the Environmental Coordinator. The
diskettes should be kept four weeks and then should be reused.

Any data on the diskettes which needs to be kept for environ-

mental documentation, inspections, or audits should be printed

from the diskette before reusing it.

The system documentation should periodically be reviewed and
updated as necessary.

The environmental coordinator will have the primary responsibility
for insuring the continued operation of the system.

Operations Department Responsibilities

1)

A1l printer outputs should be collected by Operations and
forwarded to M. L. Ashby. The daily report will be copied and
distributed, and all other printer output should be sent to the
Process Engineering environmental coordinator. No output should
ever be discarded.

An hourly printout should be generated every hour on the hour.
The printer should be checked periodically to see if the hourly
reports are being generated. If the reports are not being
generated, start taking manual GC readings at once.

If the execution of the program should stop for any reason,
manual GC readings should be taken starting immediately, even
if the "COMPUTER PROBLEM" annunicator is not lit.

If problems with the system develop, the call-out order will be:

1) Process Engineering environmental coordinator
(weekdays) or the Process Engineer with
weekend duty (weekends).

2) Scott Sommer, Office Phone: Ext. 5058
Home Phone: 477-4465

3) Any Process Engineer during weekdays.

Operations will be responsible for responding to any alarms
and making the necessary operating changes or initiating
maintenance.

Operations will be responsible for filling out a leak report
upon every leak occurrence and forwarding the Teak report to
M. L. Ashby and the Process Engineering environmental
coordinator,
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7) Operations will be responsible for calibrating the GC's during
the weekend. The GC's must be turned off before calibrating so
that the voltage signals outputted by the GC's are not recorded
as data by the IBM PC-XT during the calibration.

Instrument Department Responsibilities

1) The Instrument Department should calibrate the GC's every day
(Operations will calibrate the GC's on the weekends). The
GC's must be turned off before calibrating so that the voltage
signals outputted by the GC's are not recorded as data by the
IBM PC-XT during calibration.

2) The Instrument Department will assist Process Engineering with
all hardware changes made to the system.

SYSTEM TROUBLESHOOTING

The IBM PC-XT and the Burr-Brown multiplexer both are fairly simple to
troubleshoot. Table XI is a troubleshooting chart which will aid in
correcting most problems when they occur. The IBM reference books and
the Burr-Brown User's Manual should be used as further reference sources.

SUPPLIES

The following is a list of replacement parts and supplies for the IBM
PC-XT. ATl parts should be charged to operating supplies (charge code
#8611-801-355-3-17).

ITEM DESCRIPTION STOCK NO.
54" Floppy Diskettes 57-445-16
Printer Paper for IBM
80 CPS Graphics Printer 32-500-01
Ribbon for IBM 80CPS
Graphics Printer 57-446-01
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TABLE 1

MCS50A SYSTEM CONFIGURATION

CARD CAGE

SLOT 1: SM51623 PROCESSOR CARD
SLOT 2: SM51401 DISCRETE OUTPUT CARD
SLOT 3: SM51200 DISCRETE INPUT CARD

SLOT 4: SM51102 ANALOG INPUT EXPANDER CARD

SLOT 5: SM51100 ANALOG INPUT CARD

POWER SUPPLY

INPUT VOLTAGE: 110VAC

OQUTPUT VOLTAGES: +5VDC, +12VDC

AUXILTARY CARD

SM51820 RS-232-C AUXILIARY CARD
DUAL PORTS

TERMINATION

NONE
SM50020 16 CHANNELS
SM50018 12 CHANNELS

SM51525 CHANNELS 40 - 63
SM51523 CHANNELS 16 - 39

SM51521 CHAMNELS 1 - 5

ENCLOSURE

NEMA TYPE 4

EXPLOSEON PROOF

RIBBON CABLES

SM50037-000 RIBBON CABLES
MALE SNAP-IN CONNECTOR
FEMALE CARD EDGE CONNECTOR




CHANNEL NO.

OWRONDYO WM

TABLE 11
ANALOG INPUTS

INPUT

CAR-171 1D

CAR-171 DATA

CAR-401 ID

CAR-401 DATA

CAR-904 1D

CAR-904 DATA

SPARE

R-301 TEMP IN (TI-302-1A)
R-302 TEMP IN (TI-302-12A)
R-303 TEMP IN (TI-304-12A)
R-303 TEMP OUT (TI-305-12A)
S-301 STEAM (FI-304)

$-302 STEAM (FI-307)

$-303 STEAM (FI-309)

0p TO R-301

02 TO R-302

02 TO R-303

CoH, TO R-301

HCL TO 0OXY (TOTAL)

HCL TO R-302

SPARE

SPARE

SPARE

R-301 PRESS. IN

R-301 D/P

R-302 D/P

R-303 D/P

SPARES

ORIGIN

CAR-171
CAR-171
CAR-401
CAR-401
CAR-904
CAR-904

FIELD
FIELD
FIELD
FIELD
PROVOX
PROVOX
PROVOX
PROVOX
PROVOX
PROVOX

PROVOX

PROVOX
PROVOX

PROVOX
PROVOX

PROVOX
PROVOX
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TABLE III
DISCRETE INPUTS
CHANNEL NO. INPUT ORIGIN
1 SPARE
2 SPARE
3 SPARE
4 SPARE
5 SPARE
6 SPARE
7 SPARE
8 SPARE
9 CAR-171 IN SERVICE CAR-171
10 CAR-401 IN SERVICE CAR-401
11 CAR-904 IN SERVICE CAR-904
12 SPARE

SPARE
SPARE
SPARE
SPARE
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TABLE IV
DISCRETE OQUTPUTS

CHANNEL NO. OUTPUT DESTINATION
1 H1 VCM CONCENTRATION ANNUNCIATOR
2 VCM LEAK ANNUNCIATOR
3 HIGH OXY FLAMMABILITY ANNUNCIATOR
4 COMPUTER FAILURE ANNUNCIATOR
5 SPARE
6 SPARE
7 SPARE
8 SPARE
9 SPARE

10 SPARE
11 SPARE
12 SPARE
13 SPARE
14 - SPARE
15 SPARE
16 SPARE




TABLE V

MCS50A ERROR CODES

ERROR CODE ERROR DESCRIPTION

01 * Checksum error. Checksum in command does not
agree with checksum calculated by the MCS50A.

02 Parity error.

03 No configuration. Scan LED will be extinguished if
no configuration is present.

04 * No new class G data.

05 * Invalid subcommand.

06 Invalid command.

07 Channel number out of range.

08 Output date has the wrong number of characters.
09 Bad command format.

0A Command not supported by software.

0B - I1legal command caused by sending a configuration
command while configured.

0C * Greater number of Type M cards specified than
are in the system.

0D * Bad M card subtype letter.

OE * Bad M card subcommand number.
OF * Bad X command subtype letter.

10 * Bad X command subcommand number,

* = These error codes should not be returned by the MCS50A because
these errors apply to cards, commands or functions not utilized by the
plant's system.
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ASCIlI
value

128
129
130
131
132
133
134
1356
136
137
138
139
140
141%
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

Character

M oy 0 We W o B B C 7y

1 {Dr

' E)Or @ 0 g Mo p — =

'--‘E-Hmﬂco'“ﬁ

TABRLE NT
ASCIT CHARACTER CoDES

Character

_I‘]"-lo'm 2t 301 Cv O = an

Character
L

b= d F

F =1+

I'F
7Y

Fbd v

=™ 1R “4F+F3 7 17 FdH

Character

.I.(___:|A|vl+ |||DME8 O‘D(*J'O"l'::qM""‘ T R

°u

u
{blank "FF’)




ASCH
value

000
001
002
003
004
005
006
007
008
009
010
o
012
013
014
015
016
017
018

019

020
o
022
023
024
025
026
027
028
029
030
031

Character

{null)
©

h > g

{beep)

-]

{tab}

{line feed)
{thome)

{form feed)
{carriage return}

€€68T10000 ¥I2

1 ‘*—*P‘—I Lol el oy T | ﬁ’rtn

{cursor right)
{cursor left)
{cursor up)
{cursor down)

Control
character

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
BS
HT
LF
VT
FF
CR
SO
sI
DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EM
SuB
ESC

GS
RS
 US

TABLE YT (cont)

ASCHl
value

032
033
034

035
036
037
038
039
040
041

042
043
044
045
046
047
048
049
050
051

052
053
054
055
056
057
058
059
060

- 061

062
063

Character
[space}

!

# .

$

o
10

&

O

O DU R W e D

"

.\,V

ASCH
value

064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
Geo
081

082
083
084
085
086
087
088
089
090
091

092
083
084
095

Character

I>—./---N_<xE{Q-{U)JJQ“UOZEI-K'—_IC)'“T“UOWI’@

(24)

ASCH
value

096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
LR R
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

Character

TG +~ o0 o o0 o oW

TM< x g€ CT® 00D O3 3T FT
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TARLE N .

Binary to Hexadecimal
Conversion Table

(25)

Binary Decimal
bit pattern Hex value value
0001 1 1
0010 2 2
" 0011 3 3
0100 4 4
0101 p] 5
0110 G 6
0111 7 7
1000 8 8
1001 9 9
1010 A 10
1011 B 11
1100 C 12
1101 D 13
1110 E 14
1111 F 15

"HEXADECIMAL
CONVERSION
TABLES

Hex Decimal Hex Decimal
1 1 10 16
2 2 20 ‘32
3 3 30 48
4 4 40 64
5 5 50 80

6 6 60 96
7 7 70 112
3] 8 80 128

9 9 90 144
A 10 AO 160
B 11 B0 176
C 12 Co 192

D 13 Do 208 .
E 14 Eo 224
F 15 Fo 240
100 256 1000 4096

200 512 2000 8192 -
300 768 3000 12288
400 1024 4000 16384
500 1280 5000 20480
600 1536 6000 24576
700 1792 7000 28672
800 2048 8000 32768
900 2304 9000 36864
A0OO 2560 A000 40960
BOO 2816 Bo0O 45056
Co0 3072 | . Cooo 49152
Doo 3328 " D000 53248
E0O 3584 Eo000 57344
- Foo 3840 Foo0 61440




TABLE VIII

MCS50A Commands/Responses

Analog Input Gain

The analog input data gain is set to 1 by the following command:

“01A230103F01XX" + CHR$(13)

//’//;F- ‘*<;\\\ Ca>riaqe return
MCS50A Set Gain’of Gain = 1

address Channel Nos. 1-63 Checksum

Set gain command

The response is an echo of the comnand,

Command/Response Turnaround

The turnaround time for thedelay between command and response
has been set to zero milliseconds.

"UlKOOOXX" + CHRS$S (13)
N

Carriage return
MCSSOA Checksum

address Turnaround (ms)
Turnaround
set command

The response is an echo of the command.
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TABLE VIIT (cont.)

Discrete Input Data Request

“"01D00300BXX" + CHR$ (13)

,,/”/2;’- \\\\\Carriage
MCS50A Checksum Carriage return

address Discrete
Input First and last
Command Discrete input channels
to be scanned

The response to the discrete input data request command is as
follows:

"01D4ES3XX” + CHR$(13)

MCS50A ”’//”/,’ ]- ’ \\\\Carriage return

address Discrete Checksum
input
command Discrete
input
data

Converting the hex response to individual channel states:

4E53 hex 01001110 01010011
Corresponding channels 87654321 16




TABLE VIII (cont.)

Analog Input Data Request

“"01A1001003XX" + CHR$ (13)

/‘

MCS50A Checksum Carriage
address Analog return
Input First and last
Command Channels to be
Scanned

The response to the analog input data request command is as follows:

! 1A110F1D64176A1XX” + CHR$ (13)

MCS50A ']— Chanrel 1 Channel 3 \\\\Carriage return

address Data Data

Analog
Input Channel 2 Checksum
Command Data

The hexadecimal analog data is in two's complement form, which
is decoded as follows:

For channel 1 data: hex 1(QF

1
7 A

Data Gain

a. hex 10F = 271 decimal
b. Since 271 « 2048,

(271/2048) * 10 = 1.323 Volts at Channel 1.

c. If Channel 1 is a 1V-5V signal representing 0-30 ppm VCM,
then:

(1.323-1)/4 * 30 = 2.42 ppm VCM
d. 2.42 ppm X GAIN = 2.42 X 1 = 2.42 ppm

CCR 000018937




TABLE VIII (cont.)

For channel 2 data: hex ) 64

am

Data Gain

a. hex D64 = 3428 decimal
b. Since 3428 > 2048,

(3428 - 4096) /2048 X 10 = -3.26V at channel 2

For a transmitter signal, a voltage of less than zero would indicate
an input underrange.

Discrete Output Command

Eight channels of discrete output data must be sent at one time.
To send a logic 1 to discrete output channel 2, send the command:

"01F100200202%XX" + CHR$ (13)
,///;r- “W"' \\\\ ‘\\\\‘\\ ‘\\Nh‘Checksum

MCS50A First and Tast Carriage return
address Discrete channels to set

Output discrete value

Command Discrete output data

The discrete output data corresponds to:
binary: 0 0 0 0 0 0 1 0 =02decimal
channel: 8 7 6 5 4 3 2 1

The response is an echo of the command.




TABLE IX
SOFTWARE CONFIGURATION

FLOPPY DISK HARD DISK

FILE(S) DESCRIPTION FILE(S) DESCRIPTION

DOS FILES Disk operating system. DOS FILES Allows the operating system to
Allows IBM PC-XT to restart run off the hard disk during
automatically after a power normal computer operations.
failure

BASIC COMPILER The files necessary to compile

“AUTOEXEC.BAT" Contains the commands nece- a basic program are located on
ssary to restart the system the hard disk. If changes to
and programs automatically "FAIL.BAS" or "FIXEDPT.BAS" are
after a power failure. required, these programs must

be re-compiled.

"EPADATA" This file contains the hourly
and daily printout informa-  "FIXEDPT.BAS" The basic program which performs
tion. This data is stored VCM leak detection, OXY flamma-
in "EPADATA" as a safeguard bility and 0OXY pressure drop and
against losing the hard copy steam/air ratio calculations,
printouts. input and output.

"FIXEDPT.EXE" The compiled "FIXEDPT.BAS."
- program.

"FAIL.BAS" The basic program used to annun-
ciate a computer failure alarm.

“"FAIL.EXE" The compiled "FAIL.BAS" program.

"MONITOR .BAT" The batch file containing the
commands necessary to execute
“FIXEDPT.EXE" and "FAIL.EXE",
"MONITOR.BAT" controls the timing
and execution of these files.
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TABLE IX {cont.)

FLOPPY DISK HARD DISK

FILE(S) DESCRIPTION FILE(S) DESCRIPTION

"FIXEDPT1.BAS" Same as "FIXEDPT.BAS", except
l1ine #102 has been deleted so
that the manual input of the pre-
vious day's date is bypassed.
Therefore, on a power failure,
the system will re-start automat-
ically. A message is displayed
on the monitor screen to indicate
a power failure has occurred.

The time and date will have to be
reset after a power failure has
occurred. Execution of "FIXEDPT1
will need to be halted to do this.
The system should be restarted
using "MONITOR.BAT."

"FIXEDPT1.EXE" The compiled "FIXEDPT1.BAS"
program.

"HOURDATA" This file stores all leak detection
data generated during the day. This

file is cleared and re-initialized
at the end of each day following

the printing of the daily log.




AREA #

10
11
12
13
14

VCM LEAK

TABLE X

DETECTION AREAS

GC#

CAR-171
CAR-171
CAR-171
CAR-171
CAR-171
CAR-171
CAR-171
CAR-171
CAR-401
CAR-401
CAR-401
CAR-401
CAR-401
CAR-401

POINTS (1)

1, 2, and 3
1 and 4
4 and 9
1 and 5
6
7

9 and 10




TABLE XI
IBM PC-XT/BURR-BROWN TROUBLESHOOTING GUIDE

PROBLEM DESCRIPTION PROBABLE CAUSES REMEDY

Check power to monitor. If power is on,
green LED on front of monitor will be
on.

1. No display on monitor. No power to monitor.

Cable not connected to PC-XT. Check connection of monitor to PC-XT
and reconnect if necessary.

Bad video tube. If power is on and monitor is connected
properly, video tube may be bad.

Continuous printout of Software problem - program is Stop program execution by pressing“cnt]—
logs. stuck in a printing loop. ‘ break”- check screen for line number
at break point. Check software and

reload program.

Continuous printout of Hardware or software problem. Note the errornumber and device {IBM,
PC-XT or Burr-Brown}, refer to the IBM

error messages
Basic Manual, Appendix A for IBM, PC-XT
errors oy Table ¥ for Burr-Brown errors.

Refer to Appendix A of IBM Basic Manual

Program stops execution IBM PC-XT software error.
for error descriptions.

and error message displayed

on screen,

Memory card failure in GC. Check voltage output from suspected
memory card and replace card if neces-
sary.

Continuous input underrange
messages for GG data
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PROBLEM DESCRIPTION

TABLE XI (cont.}

PROBABLE CAUSES

REMEDY

Device I/0 error on screen

Disk full error on screen.

Device Timeout error on
screen.

Program not executing and

no error messages On Screen

or printer.

. Power failure.

Burr-Brown Communications
failure

Burr-Brown failure.

Ftoppy disk is full.

Printer not on line.

Burr-Brown failure.

Burr-Brown failure.

Check Burr-Brown status LED's. If L2
lamp is on, turn off the Burr-Brown
and re-power. Restart the IBM PC
programs.

Check the scan LED on the Burr-Brown.
If not illuminated, the processor card
has failed. Reseat the processor card.
If scan light not on after restarting
the IBM PC programs, replace the pro-
cessor card.

Replace floppy disk with a new
configured disk (See Table IX).

Make sure printer is powered up and
on line.

Check Burr-Brown status LED's. (See
#6, above.)

Check Burr-Brown status LED's. (See
#6, above.)

None required. The IBM PC-XT will
automatically boot up. The time and
date must be reentered by halting pro-
gram execution at some convenient time
if not correct.




o (  MCSSERIES

NEMA 4 Enclosure Simple, screw terminations
NEMA 12, Explosion-Proof for all 1/0. |IEEE surge-
and Rack Mount also available. withstand protection

Cable Trays provided A
available.

in Panel Mounted Systems.

] ..
P W
i
r
120V, AC Power Supply { .....
Standard. v
220V, 24V, and UPS 4
optional. L
: 4 (MCS50A) or 9
(MCS100A) I/0
slots in Multibus
Card Cage.

1/0 cards and
terminations may
be added in the field:.

LED Status Indicators J
for Quick Check of :
System Activity. = ]
Monitors; CPU and !
Communication Status.

MCS100A

Watchdog Timer

CPU Card with 24k PROM,

Multiple Communications Options 4k RAM, Communications Port
including: and 24 TTL 1/0 points. )
- RS-232-C
- RS-422

- 20mA Current-Loop
All include DUAL PORT INPUTS

o SMART I/0 MULTIPLEXERS ~  ccr cooolesas

Flauee A, BURR ~ELowWwr MULTIPLEXER..
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FLOamao il a81namiss =1
[D=S8ID401Y -1

RETO 4L

GOTE 4560

THEN DOUT1=0 EL

LCONOTRYT

SR THEM CLAFS TR IS SR R T

L1717 430Dt

Fal Sl

1

COHCEMTRAT

T T

LALDULATTON

CRy gy

Lotad

YL, BT

HEDA TR

L, LALLM G

BOUT 1=t

I0M CALCULATION
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48470
4450

e
LA

EAW]
4480
{440
4500

Y‘..“vl{')
41320
{)1
4505
45350
4540
1530

A4THG

4& l"“ A

Ll g
Foud vt

4 =g 5 1
4570
4580
453720
A&000
144510
4&20
2630
4540
ALE0
&0
IAS]
e300
446590
4700
4710
4720
4750
045
4725
4740
4730
4750
A770
4771
4775
4776
4778
4780
4730
4800

FoBtel

=10

s TR

31

)pr

19048

ot 7
ol 7

nan

IF
FiLe

1F s_L4nJuw1
GFCDATA D,
Ir
GOSUR

IF 3CDATA
DAYAYG (D,
1F 1Ibﬂ':JV
IF GCDATALL,

IF GCEaTn i,

IF GEDATAC,
HICOUNT® (2,
FLNAG=T

INCITEIRS TGN

’

IF
31D
IF =Ir70an
SOGHE 11
TQ AT
ST
=1

SR T

BN -0

\1,-‘_y1

D{ﬁ"

TS
iy

IF

IF
IF

=y

'3C1)ﬁ17ﬁf",ffJf

SODATS 1, TR0

BELDATA LD, S

THE A

el A
SLnae

0

.r*Hl

Uﬁﬂdl”

AR AR

POV LT

PO LI

l *'LJTJY BN

SHDATE

e
rpPaAn) - 10!

THE
oo

HICOUMPZ (3, SIDR0AY =HITOUNTY

FLAG=7 @

NEW17 %=

* UFDATE CURRENT

+

LOCATE 9,1
FOR T7-~=1 70O 2
FRINT USIMD "
LECDATA (L,
e XT O

FOE w0
PR IHT LT
2,0

[T k] b
T4 1

.

DI

OFEN O

GOSUz
DLD1I71%=NEWNL7 1%
SIDLT

Iy,02D

CLREENT

s HOURDATA"

11000
oLDACLS
PSR %

l.f._...l' {e

=T

17

CONCEMTRATI

, (30

¥

THCEMTRGT Y

FOPC aETRERY

MY T

kR

D41y

(BTN 4+

| J"'UH

SUREIAR NN

e ey
TR AP A

SRR I

ped ‘01
.

BTDHRGAY Y THEM HTER

MO g

I‘-‘ a T |\

Yoo

(2, STDY04Y0) +1

DOUTtL=1

WACTYN @ OLDZOGAU=NENG 04

NEWSO4N=E DI04

Or DATA ON SOREEN

HE

Lathaiy o

cOLATT R T EYED Dimk

o

"
[ H

il A
LS S

TL,ern

Gy =nlun T
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AGED FRATID

* 1
127y By f=3 TDOw

I
' ‘3&"_’,(11 PRINT WA US1OE

GEDATACT, D)

70 NEEXT
4900 FOR =]
AGAC PRIMT @™ LEING 0 il CHES SRR RO A T T A
420
1QEG
1940 RETLURM
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'Hﬁ(wk COOTTHUT GF CTLDD Ll [ . il
COCUNYERSIOR Q0T Tkl Lpeuy IR AL A b 3
TOREAD aNelLOn onalliEE ol I BV M A A I O

DOATHREADE <y [ O

SO40 FRINT 1,000

5O50 FOR I=1 TD 2o s ComLL TERLY T

GO&0 LINE IMN&UT 7

SO7G RESPI—AIMEZLTT

=000 GO=UE 1,’@(;{_)

SO0 FO 1wy T s LTI

H100 L=1#2e0

S5110 AIMDATAr oF ) =rLLT

120 1L+ d

H1E0 ALlMDAarSE el riIal »

5140 MNEATD

5150 FOR Tt Wﬁ AL S

F1E0 HDE=AINOAT A D)

S170 GOSULE oo

5180 DAaTory umn

S190 15 vt ol el poLu

SRO0 DATD, STy s L

LRl [moTe G

SEDO LHaT N Wil Sl

FAHOOE narToly L el

HRE0 MEXT
285 7
P Y RG tIY G  HR S R It VRS SN PO S O I UL <35 SN £ A b NI
7

S A B O B G B S L P

o/ pets L N A B B I

SO0 T iy, v

gass

S04 0 oAb Lfgn ALV Ty IIRMATHIE R T LI TS

5297

STO0 TAYm o (AT (7 =1, Aty lgnlwelho
BILO STML) =7 (ONTiRy -1 74t y+100!

5320 STMA2 = (AT (T 1Y =1) /a3 %1000

SITO STM(D)=((DAT 1T ~1y /74y sl

5340 AIR1=0{NAN(1HY —~1 7481y »100)
SIS0 AIRI“)t((DﬁT(1”9*1)f#f)%IGQ!
I60 AIR(I)Y=((DAT (1% A4 100!

HE70 &TH*((DﬁT(;l)_l)/4!)%]DD!
SEB0 HCOL (1= DAT(2Ty 12 /41 y»100!
=390 HCL () = (DAT(2S —1) /a4t 1 00!

S400 STLE (1Y =2464028TH 1)

S410 STLEA(D) =4372=STH 2

5420 STLR () =2 110#3 T 0

SA4T0 AIRE(L) =146, 85%802 {1 1))
FASC GIREBTY gl oDwnE e ST '

T S TR S B = R G

TAgl ETIHER (L) -

EAZD POMMIR L] -
*4:0 HOMHR (20 =5 Loi

HCIR (1) =HOMHE ( 1 SR EHE IR

ETPA-E TR L)

RETHIRRM
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SHOOO 7 EFs LEMM SETECT Tobl ermdfabl o WO
L0010
SOZ2C FOR I=1 70 10O
DO OIF GEDATACL 1y pesdal VR S10HW T L= BELDE MTEGHY
40 MEXT I
A2 IF HIGHW (f o1t bl Dol 1= THEM LESFLAG (L)Y -1
4% TF HIGHW (1,4 =1 oD hFi“l Ay =1 THER LSRR ]
HOAd IF HIFHf(J,r'—i Oty LA Lawrel THEMN LEabFLa i) =
A045 TF HIGHY (1,5 =1 rrii [!uﬁm(luﬁ)“1 THEN IFﬁVFl;E-”‘HT = :Mwiﬂf.:

HOE0 FOR I=1 T2 & » 23ET sotksys VALUES FOi CUREEMT W1 VoM oo "ll_i': fh
HO060 OM I G0OTO &D*_hﬂﬁ“ﬂuﬁllﬁthﬂﬂquluﬁ,/17U,hlqum”lu
e e A AT SR B Lot AREG

il

HO70 TE (HIGHY (1L, 1) —1 He HTGHL L
1Y =0
HOT71 IF LEAFFL@IB (D=1t O LUSEFLAG =1 DOTD &C74
H072 IF CARES (L) =2 AL D1 =1 AND (HIGHY (L 5y =1 QR HIGHY(1,4y=11) THEN NRENH
(1)=1
6074 IF ARENM(Iy=1 AN A DOLy=1 THENM LEARFI GG (D=1 ELSE LEANFLMS (1LY =0
&0O80 GOTH 4220
HOPO IF HIGHLZ (L Ayl THEM AREy (03 =1 “'J~ 7
HOF1 IF LEALFLAG LY =1 2R AL S () =1 13 m ( RN
092 IF C(AREALVD) =G AND AN CRr=10 abD HIGHY o (Ll DR MIGHGS LY =1y THEMN ARFA
=2
6094 IF ARESCDD <1 AND LDy =L THEM LEARFL G o1 BELSE LEslkL sl -
H1Q0 B0OTO 4200 .
G110 IF HIgHN L, “\‘1 TRER GREEA (Tl HLSE ka0
6112 IF _FH'FI.W!“) 1 30Tn 4114
6114 IF C(AREMN Y =0 ML ADLD Iy 0y afdd CRLud o oy 21y HE
G116 IF AREACT) =1 AMD 0L Y =1 TRER 1 2a FLA (D) =1 BLSE | ‘lflnh
6120 GOTO w220
TOOTF HIBMY O @B)y=1 JTHEMN aREAC -
T2OIF RS lk.mux.=n1 BT 41708
SLE4 1TF CGAREA Q-0 GMD AOLD (A= 10) alD oHi 0 1wl TR RS Ay e
AH176 IF AREZACAY =1 AN )L DAY =1 THER LERFLSAIE ] MECEI A SR OFET A o MR TE R GO
6140 GOTO 200
HL1I0 AREA (D) =HIGHY 1L 47
5160 GOTO &5.20
6170 AREA (L) =HIEHY (1,7
6180 GOTO o220
L1920 AREA (7)) =HIGHW (1,8
6200 BOTO &220
6210 AREA(S) =HIGHY (1 ,10)
6220 NEXT 1
4270 FOR I=1 TO 8 @ * COMPARE TO LLAST SCAN HI YCHM CONCENTRATIONS
235 IF AREA(I) =1 ANMD AOLD(I)=1 THEN DOUTZ=1 ELSE DOUTL=0
240 IF AREA(IY=1 AND AOQLDI(I)=1 THEN FLAG=4 ELSE GOTO 4280
6250 LEAKS (D) =LEAFS (1) +1
42599 LEAETOT=LEARTOT+]
6256 LETIMEF (LEAKTOT) =TIMES
8257 LEAREA(LLEAKTOTY =T
5260 LEAKAREA=T
6270 GOSUER 11000
5280 NEXT I
=290 FOR I=1 70 O
: AOLD (DY =AREA )
NEXT |
IFLAGOL, Ly =HT3HY (1, 1)
IFLAG (L, ) =HIGH (1, 4)
IFhﬁG(l,?lﬂHI sHA L, ?\
IFLAG(i,S)zHIGHZfi,ﬁ)




v

i

SR

FETLIRR

(74)
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GO0 CES LEAE DETECT YO PRSP e T E e TS 3
7001
TOO7 FOR I=1 TOQ 10
010 IF GEDATA(ZE, Ty wad ot THEN HIGHA D Tr=rt WLEE PIEHA D 1) =0
QRO TEXT I
DE0 FOR I=1 TO &
7040 ON I GOTO Vom0, 0o, Towe, A1l 7150, 7150
7050 AREA () =HIGHIOL, L)
7060 G0OTO 71460
TFOT70 AREACLOY =M TOMA D 20
7080 G0OTO 71460
7090 IF (HIGHY(2,3)=1 OR HIGHKN (2, A==l OR (HIBH e S O HIGHY (2,0 =1 THEN AR
EA(lLL)=1 ELLSE ARE&GLL =
7100 GOTO 7160
7110 AREA(LIZ) ~HIGHY (2, &)
7120 E0TO 7160
7120 AREA(LI DY s=HMIGHY (0,0
7140 GOTO 7160
7150 IF HIGHY (2,5 —1 OR MIGHYZ (2, 101 THEM aREA (LYY =1 ELBE SREA LYY =0
7140 NEXT I
7170 FOR (=9 T 11 COMPPFRE TO LAST SOar HYL VO COMCENTRATTINS
7175 IF AREACT: -1l AMND A0 DoDy=1 THEN DOUTR=1 BLTE LUUTL o
7180 IF AREA (T =1 &AND ANLDTy=1 THEM FLAG - | [T 7oz
T190 LEAFS (DY =LEARS L+
7195 LENKTO =Lk TOT ]
7196 LLETIMEF (LEAMITOT) =T TNF
7197 LEAREZAVLEATOT) ~1L
7200 L_EAEAREA=T
7210 GOSUE | 1GOn

‘220 NEXT I
S0OFDR I TO 14

/240 AOLD (D) =0REN T D)
7RE0 MEXT T
7260 RETURN

CCR 000018984




(76)

LEAK LOG PRINTOUT HROGRAM FOR HUURLY REPCGRT

OO0

8010
D20 L DHOUR=HOUR
‘)21 IF HOUR=O THEM GOSLE? 12000
22 IF HOUR=G THEN LOBSET=1 ELSE LOGEET=O0
gols !
8024 ° SEND QUTRUT TO FRINTER
o7 -’

B0OX0 FOR I=1 TO 10

040 LPRIMT CHEZ (10)

8050 NEXT I

8060 LFPRINT TIME:,DMYRE

8070 LFRINT "LEAES DURING THE POGET HOUR: M

8082 LPRINT USIMG "AREA 1 {(CAR—-17L,FTe 1,202,050 = B LEARSY  LEAKS (1) —~OLDLEAK (13

8087 LFRINT USING "aARES & (CAR-171,FTE 1,4 = W4 LIEAMG" s LEARS (2) -0lDLEARK (2)
B0O84 LPRINT USING "AREA 2 (CAR-L7L,BETS 4,9 = Ha LEMAKE" s LEAKS (I ~OLDLEAK (5)
8085 LPFRINT USING "AREA 4 CAR-171 0TS 1,48 = 4 LEARSY s LEAKS (4) ~OLDLEAR (4)
8086 LFRINT USING "ARES 5 (CAR-I7L,FT &) = M LEARSY  LEAES (9 ~-NLDLEAR (5
8087 LFRIMT Us MG "AREA & (CAR-IT7L,FPT 7 = Ha LIENARSY s LEAKS (6 ~OLDLEAR (&)
8083 LFRINT USING "AREA 7 (CAR-L71,PT 8) = i LEARSY  LEARS (7)) (U BLEAK {7)
8089 LIFRINT UsSIMG "nAREA € (CAR-171,T 10) Wi LERRSY  LEAFE &8 —0OLDLEE (8)
QO LERIMNT USTHG "AREA 9 (CAER-AQL,FT L1 A LéHHS“;LEGHE(W)MOLDLEAH(Q)
8091 LFRINT USTHNG "aREA 10 (CaR-Int =T I = 4 LEARS" LEAKS (L)Y ~OLDLEAR (1
c
5392 LPRIMT USING "AaREA 11 (CAR—4O1,FTE Z,4,5,0) = 46 LEAKS"; LEAKS (11 -0OLDLEAR ()
é393 LPRINT USING "AREM 12 (CAR-401,FT &) = ## LEAKS" 1 LEAKS (12) -MLDLEAK (1
-
3394 LERINT USING "AREA 13 (CAR-401,FT 7 = ## LEAKS s LEARS (12)-0LDLEAK (1
gé?ﬁ LFRINT USING "AREA 14 (CAR-401,FTS 9,10) = ## LEARS";LEAKS(14)-0OLDLEAK (}.

3)
8110 FOR I=1 TO & : LPRINT CHR£(10)z: NEXT

8120 LPRINT "NUMBER OF TIMES OVER 10 PFM FOR EACH FOINMT:"
8130 LFRINT

8140 LFRINT "FOINT FROCESS AREA OFF-GITES INCIMERATORY

8150 FOR I=1 TO 2

8160 LPRINT USING " #H# #4# f#H# #4# "2 1,HICO
UNTZ (1, 1) -0OLDCOUNTX (L, 1) ,HICQUMTYX (2, 1) ~OLDCOUNTZ (2,1) ,HICOUNTX (%, I) -OLDCOUNTA (3,
I .

8170 NMEXT I

8180 FOR I=32 TO 10

3190 LPRINT USING " i# HH W Lo HTCOUMTY (1, 1) ~OLDCOUNT
(1,10, HICOUMTYW (2, 1) -OLLCauUMTL 2, I

B8RO0 NEXT I

205

Qﬂb © WRITE HOURLY OUTEUT ON 'LOFEY DISIE
207

{8210 OFEN "f:ERADATA" FOR AFFEND AS #2

18220 FRINT #2,USING "% 24 TIMES , DMYRE : CCR 000018985




(77)

QRITO FRINT &2, "LEAES DURIND THE FasST Holbe o

8240 FOR =1 TD 14

B250 FRIMT #2,USIMNE "AREA HH% = $#@.0 LEANS 3 L LEARS (1) ~OL0LEAR (T

.92(:(:) NEXT

R7OOFRINT #2, "NUMEER OF TIMES OWVER 10 FPM FOR EACH POINMT.®

SE80 FRINT B2, "FOINT FROICESS AREM OFFST TS THT TMNERATOR"

8270 FOR I={ TO o

ZO0 PRINT #2,USIMNG " 448 ek (et i eI, HI
COUNTX (L, 1) =0OLDCOUNTZA (L, T GHICOUNTA (2, 1) —0GLDCOUM L 03y G HICOUNTY 00, DY =L DDOUNTY -
Z,D
8310 NEXT
8220 FOR [=3 TO 10

TI0 PRINT #2,USIMNG " ## W FH g L, HICOUMTY (1, 1) —OLDCOUN
TACL, 1) JHICOUNTA(Z, () ~OLBCOLUNTY (2, 1)

840 NEXT

S50 CLOSE #2

a4 ’
mtd ot

8796 ° SET LEAE CUOUMTERS
z57
8360 FOR I=1 T 14
gI70 OLDLEAF (1) =sl.E80
8180 MEXT 7T
8790 FOR I=1 TGO 19
8400 OLDCOUNTX (1, I -HICounTiol, 1)
8410 ALDCAUMTLA C2, Dy =HICOUNTZ (2, D)
8420 OLDCOUNTZ (I, D =HICOUNTY (2, 1)
8470 NEXT I
8440 RETURN

CCR 000018984




QOO0 - LEAK LOE FPRIGTCYYT PROGRAM FOR MDD LR Day RERDORT
QOOT

ﬂom © URDATE DATE
005
oio
g0o1l © SEND OQUTRUT 7O MRINTER
oL
2015 IF FOUNT1=0 THEM CC2UNMTLI=1
0146 [F KOUNTZ=0 THEH FOUNTI-1
QO17 IF EQUNT =0 THEDM R OURNT =
QOO0 FOR I=1 TO 5 =« LPRIWND CHERELO)
POI0 LPRINT TIMES,DMYFPT
040 LFRINT
QOS0 LFPRINT "FIXED [FOIRT MONMITOR REFPORT
FOLD LFRINT LOGEATE
070 LFRINT
QUEO0 LPRINT "NUMEBER OF LEAES DURING THE FAST 24 HOURS: M
092 LFRINMT USING "arEsS L (CAR-171,PTS 1,2,3) = R HE LEﬁHﬁ“; ”ﬁF“il)
QO9T LPRINT USING "ARESN O (Cak-1771. 278 1,47 =  LEokSy
074 LFRINMT USINMNG ”hPF} S CEAR-T7L TS 4,9 = it
2095 LPRINT USThS (OaR-171 ,-TE 1,0 = R
90945 LPFRINT LSIMNG "ORES o (IAR-171 BT &5 — A
Q097 LFRINT USLING REL £ CORAR-171, T 7
098 LPRINMT NEIMg "akRiES 7 GomH—17 1, B0 81 =
FOI? LFRINT USING "/Eea & (CAR=L71,PT 1oy =
Q100 LLFRINMT USIHG "oRES TOAAR-AD L PTT 2 o= S
9101 LFRINT USIHNG Yabed 11 (CAR-401 TS WAL E L EDY e B L NS L EANS
2102 LFRINMNT USIMs "akeEs 12 (GhHR-40l 0 &3 = LR ARG LLESES
Q107 LFRINT USTHG "nRESN 15 th”m@”l, T b ; .5
.'104 LERIMT USIME "ARES L4 o — ZJETE 2,100 = i N Sy L EARS LAY
120 FOR T-=1 70O 5 @ LFPRIMYT LLHWT(i( \ g MEXT
122 FOR T=1 T e 07
127 LPFRINT USING "N LEAR CCCURED 4f K Ma lWTTIMEF (12
F124 LFRINT USIHG " N aRES #F s LEARES VD)
9128 LLFRINT @ LPRINT
Q1246 NEXT
2170 LFRINT "NUMBER OF TIMES OVER 1O PRM FOR EACH POINT:: M
9140 LPRIMNT .
2150 LFRINT “"FOINT FROCESS AREA OFF-SITES INCIMERATOR"
2160 FOR I=1 TO 2 .
2170 LPRINT USING " ## Hi ] ##"3 I ,HIC
OUNTYX (1, 1) ,HICOUNTY (2, 1) ,HICOQUNTXL (S, 1) )
9180 NEXT I
9190 FOR I=2 TO 10
200 LFRINT USING " ## ik H#4": 1 ,HICOUNTY 1, 1) ,HICDOUN
TR, 1)
2210 NEXT I
9220 FOR I=1 TO T ¢ LFRINT CHRECLOY; ¢ NEXT
YR2TO LFRINT "HIGHEST CONCENTERATION FER EOINT LAST 24 HOURS: "™
240 LFPRINT
P50 LERINT "FOINT FROCESS ARENA UFF-S1ITES IO TNERGTOR"
QRHD LERINT
QLT70 FOR I=1 TOQ 2
PRE0 LPRINT USTMG " ¥ R I L . H5 TL,HID
TACL, ) ,HIDATACZ, D) ,HIDATACE, )
PO NEXT 1
SE00 FOR [=F T 19
Q10 LFRINT USIMG " ## CE < 4#“H”" [ LHIDATA L, 1) JHIDATA(

2,1




(79)
QI20 MEXT I
SEO OFOR I=1 TO ZF » LPRIMT CHR#F(LOY 2 0 MEXT
FTA0 LFPRINT "AVERASE COMCENTRATION FER MOINMT LAST o9 HOURS: *: LFRINT
Z30 LPRINT "POINMT FROCESS AGREA ITMCIMERATORY
TEA0 FOR I=1 TO 2
YE7O LPRINT USIMGE " ik k. I kL L EY L, DEY
VG(l,I)/HDUNTE,DQYQUB(E,I)/HDUNT:.DmYﬁvﬁiﬁ,I)/HGUNT?
9380 NEXT I
QAFO FOR I=3 TO 19
400 LFRINT USING " ## Hi . i B HT L RAYSVE L T AEDQUNTZ2, L
AYAVGE (2, 1) /EOUNTZ
FA10 NEXT I
9419 °
Q420 7 WRITE DAILY CUTRUT OM FLLOFPRY DISE
940 7
440 OFEN "A:EFADATA" FOR NFFERD AS #7
F450 PRINT H2,USING "% LU TIMES, DMYREF
F460 PRINT #2Z2,USING "FIXEDRD FPOINT MONITOR REFORT FOR el OEDATES
470 PRINT #2,"NMUMBER OF LEAES DURIMG THE FPAST 24 HOURS: v
2480 FOR Ii1=1 TO 14
QA0 FRINT #2,USING “akEa o= # LEARS" 11, LEAES L1
PHOO MEXT It
9510 PRINT {t2, "MUMDER b TTMES OVER 10 PPM FOR EADM MOINT: ¢
@IH20 PRINT #2,"FOINT FEOCESZS mREA LFF-51ITES IO IMERATORY
uI0 FOR 1I2=1 TOQ =2
2540 FPRINT #2,USIMNG " &# tedt ik T,
TCOUNTZ (L, I ,HYCQUMTY €2, [T (HICOUNTY (2, I
9550 NEXT 12
QEHHO FOR [2=7 T 10 .
.3570 FRINT $2,USTiis " 13 H#E s L, MILOUMT WL, T2y yHIC
NTZ(Z, 12D
5B0O NEXT 12
2590 PRINT #2,"HIGHEST OMCEMTRATION FPER FPOINT LAST 24 HOURS: "
9600 PRINT #2,"FPOINT FPROCESS ARES OFFSITES INMCINERSTORY
24610 FOR I3=1 TD 22
620 FRINT #2,USING ¥ H# 3. W : i, HE.H": 10
,HIDQTﬁ(l,IS),HIDATA(Q,[3),H£DGTQCE,IS)
2630 NEXT I .
Q640 FOR IZ=3 TO 10
2650 PRINT #2ZX,USING " #$#H# Hik . H #HH"3 I3, HIDATACL,I3) ,HIDEA
TA2,1I3)
9660 NEXT I3
94670 FRINT #2,"AVERAGE CONCENTRATION FER FOINT LAST 24 HOURS: ™
2680 FRINT #2X,"FOINT FROCESS AREA OFF-SITES INCINERATOR"
Q690 FOR I4=1 TO 2
Q700 FRINT #2Z2,USING " ## Hi, o Hi. H# #H.H#"314,DAY
AVG(1,14)/HOUNT1,DAYAVG(2,14)/HDUNTE,DAYAVG(?,I4)/HDUNT3
Q710 NEXT I4
Q720 FOR I4=7 TO 10 .
Q@730 PRINT #2,USING " ## i, 3k ##, #1114, 0AYAVG 01, 14) /KOUNT
ZyDAYAVGE (2, I4) /EQUMTZ
Q7AL MNEALT 14
Q750 CLOSE #2
2760 EQUHTI=C ¢ FOUMTI=0 ¢ WOURIT S0
LEAETOT=0

REGET AVERALGIMG AND LCOUNTING aRRAYS

FOR KkK=1 TO 10
CCR 000018988




Q780 HIDATA (L =0 ¢ HIDATHA T, Ly =0 0 HIUATA G =

Q792G HICOUMTYZ (L, =G 10 MICOUHTOC2 ) =0 o HICOUNTY CF KD =0
FEO0 OLDCOUNTYZ (1,0 =0 ¢ JLDCCUNMTE G2 1) =0 ¢ QLLCOUNT 2 0 =0
310 DAYAVG (L ,k) =0 1 DAYAYVGE (D, F =0 0 DAYAVE (LK) =0

‘820 NEXT K

2EE0 FOR Q=1 TO 14 @ LEAEG =0 @ OLDLEAK (=0 « BENT 0
PEEI

2824 ° CLEAR DATa FILE O HARD DIGE AND REIMTTIALLIL FOIR MEXT D4V
9BI7

P88 LOGDATH=DMYRE

9840 OFEN "C:HOURDATA" FOR QUTFRUT &5 B3I

8O FRINT #3,USING "DATH FOR &'y LOGDATE

2860 CLOSE #3

2870 RETURM

CCR 000018989




L OOO0
10010
DOR0 T1=T (1)
‘JDEC) TA=T(4)
10040 HEOMHR (Z) =01
T Te
1060 START FROCEES1INE. ..
10070 CYC (L) =4,2 ¢ OYZ{(Zi=a. T ¢ CYC({I2=&,1
10080
10090 GOSUR S000 @ READ AMALOS “WWNNELE AMD DONOEEY T ENG, IMITS
10100 IF (HOMHR (1) 250 OR (IRBOLI1 GOTO 1QE%0
10110 -
10120 "OXYGEN TO R-Z01...
10120 Q2(1y=AIRB (1}
10140 -
10150 "HEAT OF FEACTIOCHN (BTUALBMOLE ETHVYILGMNE REACTED ...
10160 HREAC=1130C0!
10170
10180 HTVAR=927Z1! + =~ STEAM HEAT OF VAFORIZATION
10190 TTMIN(LY=ETHMHR (L) +HOMHR LY #0200y 0 7 INLET FILLOW 70 =701
10200 XM=0! ¢ XUB(1)—u0!
10210 XETHBR=.0T#ETHMHIR (L)
10220 ETMHR (1) =, @8#ETHHR (1}
10230 -
10240 FOR I==1 T3 7 1 COLLOOF FOR THREE BREADTURL. o .
10250 HEST CSOTITEMT GF STEAM FROM REACTORS. .
102560 QRTR=STILBOL ) s oHTVARHI27Z 2 OYE T -1V
10Q270 ’ HEAT COMTERT CF REACTANTSE. ..
D280 QIMN=02 (L *FMERTHI (T FETHHR (L) SFNEMNTHL 1) #HCMHR O]y =FMENTHL 0T Y e ETERESENEN
‘44 (T1)
90 IF (I=1y THEDND Q20
1. .00 7 HEST DOMTEMT OF REACTANTS. ..
10310 OIN COTO+GTIRE LI FMEMTHIE (T1) +HEMPR (D) #FMENTHZ (T
10320 OxyoEM T REZACTOR.
1QZ3ZE0 D“(I)“AIR (IyrRBel—10
10340 HOL 70 REACTOR. ..
10350 HCOMHR (L) =HLCHHR (D) +HOE (11
10360 7 TOTAL, FlLOW TO REACTOR.
10370 TTMIN(I)*ETWHHCI FHOMHR (DY +OR2 (I)Y +XETE(I-1) +XHTER (T-1)
10380 SET ZDC AND WATER QUTRFUT TO ZERO ON FIRST FABS. ..
10390 XETZI=XETR(I-1)
10400 XHTZ=XHTRB{I—-1)
10410 GOTO 104350
10420 XETZ=XETER
10430 XHTZ=0!
10440 ° REACTION FOR EACH REACTDOR...
10450 TIZ=T(I+1)
104460 X=(RQTR-QIN+ (ETMHR (I ) ®FNENTHL (TZ) +HCMMR (D) #FNENTH2 (TZ)+02 (1) *FNENTHIZ(TZ) +XE
TZ*FNENTH4(TZ)+XHTZ+FNENTH¢(T1)))/(ETHHH([)*(FNMNTH1{11)+E!*FNENTH“(1Z)+.u*FNENT
(TZ)mFNENTH4(T7\—FN¢NTMJ(TL)+HRLAL\) .
1nq7n ETHYLENE FROM SEACTOR. ..
10480 ETMHH(IF“—("n(‘fE‘MHR\-,
10490 HCL FROM READTIS
FOBO0 HCE(I!“HLM”h(I)mL!r(b;PWH\l'¥z)
1510 OX¢vBEN FROM REACTOR. . .
1520 KDB(1\“D”’T) — ¥ (ETMHR (I ) =X
Ay CUMUJLATIVE ETHYLENE REAC
10540 XM=AM+r *ETMHR (D)
1030 D6 FROM REACTOR. .. CCR 000018990




108&0
1070
N8B0
@
500
. 2l
10620
10650
105640
10650
10660
10670

(82)

e
AL

L) mXMp s TR

WATER Fron BREACTRE. ..
AHTER VI =aM
’ HEAT CUMTENT HRODUCTS. - .
ATO=—RTREOIMFHRENS D X0 TR 0
MEXT 1
AETGO=0!
XHT &=

LU
L

TCALCULATE PERCENT ERFLOSIVE IN R-2012 Pl P RHLET
CAND BL-T07 0 IMLET, RESFECTIVELY

FFLMO1D) =02 (1) Z(TTHIR L % (0114,

Tl

TN, Tl

OO0 PEATL A4, 2SR ETRRA.COD S sHOMHR (L ) ¢

FFLM(1) >.8 THEM CCLOR 7,4

10680

TEXT(2))) =

10690

L76#T (53

10700
THEM
10710
10720
LO73I0
10740
10750
10760
LO770
10780
10720
Nz
795

HoAbBH" s FFRLM O FFLMCE PR S G PFLM O

FELM (2 =022 (2 7 (TTMUMOD % (0 D154 ( DATEYETE (D) 4, 00T Q8 (DR (D
IF PELMDY =8 THEN COLOR 7,4

FELM (I =070 (T / OTTMINGD # (L 117+ (2455 ETR (D)
IF FFLMOIY 5.8 THEM COLOR 7,4

FELM (A =%0B (3 7 L (A8 O +ETHHR (40 ) %, 08341+,
COLOR 7,4

FOR II=1 TO 4
IF FELM(YT) 0.
MEXT (I
LOCATE 27,1
FOR 1=t TO 4
IF BFLM(I}- 0 "
MEXT 1

PRIMT "FiaM:“;
FRINT USIMHE " =700

Y TTHINCZY - 0l

Fa 20 o= HUPER O 3 ATTMEN o0 - 200

AdBE L OTHETHHR (A3 )Y ¢ 1 BRLMoay 2.8

DO5TGY THEN FFILMCII) =9, G995

THEM FFLM T =0

Thiz th, W =200 I 4, i - L~T07

T .t B

IF (FRELMoLY LS OF PPELMCE) Moy OR PFLM O Do DROFELMOA B0 8y rHEN DOUT -1 ELS

TO0uUTI=a

1300
10810
10820
10830
10840
108350
10860
10870
10880
10820

IF PFLM(1)Y 0B THEM FLAB=17 ELSE GOTO 10820
BOSUE 11000

IF FFLM(2Y .8
GOSUE 11000

IF PFLM(Z) ~. B
GOSUB 11000
IF PELM(4) -,
GASUR 11000
COLOR 7,0

RETURN )

THES el OE log4ad

GUOTO

THEM FLaB=1v ELEE GOTD 1os0

@

THEMN FLaG=2I0C ELSE G070 10880

CCR 000018991




100
1o10

=
' (e}

Lomo
D)

\_,()
LOS0
1060
L1070
1080
1090
11100
1110
L1120
1170
1140
L1130
11160
1170
1180
1190
1200
1210

j "'\‘-\()

‘_ -l U
1240
1350
. C)

O
= e

1.2

1300
T1510
FP1E20

ZZ0

17540
C1EZ50

1360
Y1370
1380
11390
21400
21410

L1420
21470
L1440
1450
1460

1470

11480
LAQ0

1500

LRI

p ol
i R0
, 3,

11380,

ERNHOR MESS
GOSUE 21000
FOR 15=1 TO
LPFRINT TIMES,
OM FLLAG BOTO
11410,
LPRINT "##sx
LFRINT USING
GOTD 11600
LFRINT “#x++
LFRINT LISING
GOTO 11600
LERINT "®x#%
LFPRINT USING
GOTO 11&00
LFRINT USInS
GOTO 11&Q0
LPFRINT USING
GOTO 11600
LPRINT M w%#-s
LFRIMNT "eetr=
LPRINT " &%sx
GOTN 11800
LFRINT "*x¥*
LERINT ‘'
LFRINT
GOTO L
LPRINT "®xss
LEFRINT "#%es
GOTO 11&w
LPFRIMT "#x¥s
LFRINT "x#as
GOTO 11400
LFRIMNT “>x=x
LFRIMNT "#%%«
GOTDR 11&00
LFRINT "##%dn
LERINT "¥xxx%
GOTO 114600
LPFRINT "*%%x
LPRIMT "%®x%x*
GOTO 11600
LFRINT "*%%%
LERINT "®¥%%**
GOTO 11600
LEFRINT "**%xx*
GOTO 11400
LPRINT "®#»x
GOTO L1400
LFRIMT
GOTO 11&00
LFRIMNT o e e
GATO 11400
LFRIMT "=%eex
GOT0D 11500
LPRINT ‘Y exsx
GOTH 11600
LIPRINT Y#x¥x

g

00

R

"o

11440, 130

(AEs TR

mop LERING CHEY (g
DMYRE
11080,11080,11110,11140, 11150, 11100, 11200
1143n L1300, L1500, 11540, L1560
wEl ;w FROCESS AREA....FOINT £ "1SIDL7 L%

TOEM COMCENTRA TION FH.E EEMY L EEDATAL,

lJ
}_:’
"

MIGH

L= S R A

MIGH wCH 18 OFF-3TTes aREa. oo FOIMT 4 e STnaoin
" VEM COMCENTRATION = &, FRHY ;GO 04 SN, B IDAOLYD
HIGH DM TN TRMCINMERATOR ARES. .G DDINT 4 Y SN0

VEMOCONCEMNTIRATION = #&#. 5 FEMY"GCRATACE =51 DR04%)

toLERR DN PRUOCESS ARER W st o Lok aRES

TOLEALT IN OFF-SITES AREA ## wwws'p LEAL SREA

BaD RESPONSE UROM BLURR--REOWN PR AT
TEOCOPHSFEORATIOMN COMMGND .
CH;LH COMMUNTEATIONE LP!TLT'WY ER

oD RESPONGE FROM RURR- LOWN
T TUIIFWHUND GET TIME COMMAbMD. ..,
Ir‘l

TR OLONFTEURATION LOOH B

VNDEREANGE . L FROCESS AREA
D40 "eeldlyls

AETee

=T

STHRENM

N% LolbERR HVDE.,.DFF"BITES ARES Do fae
T Dow "isidanli

1T
=

Lll =i

i

ATES e ey

SPEPLET

STREAM

UMDERPAMEE. . OFF-ST TES
[ # ' 3EID704%

STRE A . .CAR-171"

STREGH

(D OUT OF RANGE.
W OLDL7 LY+

STREAM .CAR-401"
STREAM

ID QUT OF RANGE.
# 3 OLDRADITFL

STREAM ID OUT OF RANGE...CAR-704"

STREAM # ";01L.Do04%+1

CAR-171 0OFF LINE %%xx"
CAR—-401 OFF LIMNE *#*x"
CAR=-904 UFF L IMNE »%xx?

* HIGH FLomMMaB L LTy opf [0 INMLET %=

¥ MIGH FEaMmam DU 0Ty el Fe S020 THILET Sexes”

-

¥ MIGH FLAMMARTLITY IN R-20C23 IMLET f#%xs"

* HIGH FLAMMARLILITY M BL-507 INLET sfxxsx?

ccR 000018

yldiou v, LIII0

992
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11370 GarD 1i1sua
11600 FLAGSD
B10 FOR le=1 TO 10 @ LERINT OHE
10 FOR le=1 T 10 @ LPRING CHRE G0
&0 RETLEN BT

* CCR 000018993




12000
12610
12000
12070
12040
12050
120460
12070
12030
12000
12100
12110
12120
121370
12140
12150
12150
12170
12180
12190

~——

HEXADED IMAL. 7O DU,
L=LEN(HD*)

SUM=0 b =0

FOR I7=L. TO 1 STER
CHE=MIDE (HD¥, 17,17
MULT=1&"¢
IF CH#F=""
IF CHE=n7v
IF CHE="5"
IF CH#f="7"
IF CH¥="g"
IF CHf="Rg"
IF CHE="D" THEN YVAaLUE=13
IF CHfE="=" THEM Al 1JE=15
SUM=SUM+MUL TUaL LE

S SET

NMEXT 17

DEC =5UM

RETURN

THEM
THER
THER
THEM
THERM
THEM

Vel e
Vi e T
Ligth ) ity
VRl
Ve

IR

ELSE
ELEE
ELSE IF

[ e

LF
i3
inG

IF

LF

[F [::H;E.;::llt‘::n
[’:HI: " L_ "
DHE= "

SN RN

Cl a2
DH.pem 40
CHE=" 5"
CHEs" 3"
L:l__’ﬂ:—_:: 1i .ﬂ.\‘ [

THIE
THEN

THEN

(85)

e nde

PHER WS
AL -
WL U
Yol UE =Y
Vgl =10

THERMN WaELUE =12
THEN VallUE=11
THEM VALLIE=D

MHEDR

ccr 00

0018994




1Z000
13010
TO20

12050
13060
13070
120830
13090
13100
13110
13120
1317350
13140
132150
13160
13170
132180
12190
13200

4()

132&U
SE70

ZZ280

13380

133460
13370
13380
13390
13400
13410
13420
134730
173440
13450
134460
1)
12470
12480
173490

Ox DR OPROBEAN

SET--1

IF O A(PCMHF (L) TosEa B s FRE O 20 L0000

ATMREADF="01a10 18013 +0HRE (L D)

FRINT #1,8INREADT:

FOR IB=1 TO 20 HEXT

LIMNE INPUT #1,aIMREDY

RESF#=0 T NRESET

GOSUR 17000

FOR I9=1 10

L=12%2+7

AINDATAF (79 =MIDY
L=l+7Z

AINDATAE (I7-+1) =MTLRE (B IHRESFS L, 10
MEXT [?

FOR 1=t TO £ STERF 2
HDE=ATMNDNTAE (D)
GOSUR 12000 X
DAT (1) =DEC

IF (DNT (L) =Gl
DAT Y= (DAT T

COT YO

18 DEL.AY

3 GTER W RIVILE ldidal)E B8 (M

(O IRRESHE, L, 50

TAO DECIMAL CORVERSTY

G

GHoOTeo CONVERT 7O Il

SROAEy =10

1EER0

1 o
DAT L0 = (AT (1) —4074
IF DAT(I) .0 THEM FLAG=ZD
GOZUE 11000
IF PAT (L) .21
HEXT T
RZOLFR= CLDAT 01 =13 /A1) 2200

DP (1) = ({DAT (=101 /41 ) 2200

DE (2= CODAT (5 =1 A0 ) #3501

DF T = CONAT () =10 /41 ) %80

SCLY sHOFIFIE O L B ETMMR UL %, ET 9 A TRE (1) =,
RX (D) =RY (1)~ LRE (1) % 1o LE7A TR (00 %, %79 +HG!
R () m=RY (20 A TNE (0) %1 AT re TRECEY . 279

RY (1) =RE01FF—1E (1)

RY (2 =RY (13 =108 (20

RY (30 =RY (513 —DF ()

FOR I=1 TO I
DROF (1) =99, 99 :
IF (RX(I)5300)
RAT (1) =99.99
IF (AIR(I) <
NEXT 1
LERINT CHR® (12) ;

LPRINT "OXYCHLORINATION REDUCED
FOR Ji=1 TO =
LERINT USING

) /2048 =10
ELSE

THER LT (1) 200!

LT
ol

MR (30

CALCULATE RXR FRESSURE DROFS
THEM DROFC(I)=(DF(T)*RY (I} ) / (RX (1)

(WIS

FRESSURE DROFS: "

"R-Z04# REDUCED DF = ###, it

JRAT(J 1)

NEXT J1
LEFRINT CHRE(12) 3
FET LR

ArD

(86)

AMALOE CHAMMELS

Uil s

FTHZERING

""7f.i;)

STEAM-TO-ATR
®RX (L)) #10000!

THEM RAT (D) =(STLE(I))/(AIRE(1)*131)

RATIO = ##$#.#4"331

I R

RATIOS

» DROF (J




14000
14010

4020

J0730
14040

FOS0
1 3060
14070
14080
14090
14160

nECIMAL TO RINARS

FOR $=1 TO 14 @ £IN(RI=C

FOR I=1 T0O 1&
BIMCIY=DEC MOD 2
REMAIN=DEC.TZ
DEC=REMAIMN

=1

IF DEC=0 THEM 14iat
MEXT 1

RETURN

CHTIREER

[
[

¥

L RN

.l

CCR 000018996




(88)

I S E
M RO ) A ——
Y PR Y E 0 T SNCT v AR
AT EREDR TR LRE (i) 1 ﬂhﬁq in Line
L% - -~ "h'*" - i LI 1 N

o LB FCo B S tl QFNQ....hFJ\JthX'F i
15 ~‘:‘ , . _'-.-w,_‘ v A S -
toelo v 5] TD-”[B:" ”"f‘;’-,’l\";' LHIRE (1
5070 FLJF\_[NT. LIS I LR N
LR ) -3 4 e L

V40 LER =1 TO =
150‘}(: FOR J4=1 S0
HOS0 Emsuﬂ 1(3“9;;%_
L8059y 6 SUME  HE)

060 RES
150460

CCRr 00001 8997




(89)
16000 7 BURR-EROWMN CRREROMN TOEZHUTIFIONTION FROGRAM
16010 7
16020 ERENUME=MILDFFESEY 40
1600 FOR JS5=1 T0O = 1 PRINT QHEFROIDY: @ REXT I8
146040 LPRINT "e®xy RBURRK-EROWH BERROD. OCERROE S 7 Bt
16041 LLFRINT " xx#®s!
146050 IF ERRNUME="oOmT THEM GOSUE 1140 ELSE GUTOH 1o/
16060 LFRINMT ¢ LFRINT "%#%s*x [URR-EROWN ZOMFEIGSURATION 0D T--—-CHECHKH FCWER SOURCE
E X T
16070 FOR Jé6=1 T I ¢ LPRINT CHRE D) @ NEXT Jo
16075 GAsUR 18000
16080 RETURM

) CCR 000018998




1700
17010
17020
170506
L 200

TEST FOR CRESR MELLaLIES

TESTCOME=H1D s rRECE B0, L ]
IF TESTCONE= " ThHIZN GOSURE
RETURM

FURLI U e b

L&
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CCR 000018999




FEE LTS
12001
‘l.nmn
ARNIRE
A0
LS50
182050
18070
18080
18090
oR™"
18100
18110
18120

FRINT "
FRINT
FRINT
FRINT

FRINT O

FRIMT

FEINMT
RETURY

[

AR

U B

FACE U S (R ]

ERY

My bud

0

[ ISR
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NI

CCR 000019000




12000

010
Q20
Q050

OIS
192037
19040
190460
19070
19090
17095
192100

(92)
ROWTINE TO JZEF CORECT TR

DAYH=DAYY%+1
IF DAYALLZ? GOTO 12170
LEAPY = YEHR. MO <
- LxE BOTO 1500
LF MONTHY 22 AMD DAYY=E% THEZH GO0 L00%0
IF LEAFY=0 GOTD 19090
DAYZ=1 ¢ MOMTHX=T
IF ((LEAPY=0 afD DAY A0 MOMTHY =20 THEM ¢OMTRC0=M 0L om0 1000
DAYU=1
IF (DAYY=D1 aMD (MORNVHS=-L O FON THY=a OR MOMTHES=% O MIONTHZ= 100 THER MONTY

HZ=MONTHY+1 ELSE 6B0TC 17140

19120
19140
19150
19160
19185
19170
17180

DAYZA=1

IF (DAVA=T2) THEN MONTHY=MUOMTHY+1 ELSE GOTH 192170

DAYZ=1

IF (DAYYZ=1) AND MOMTHY=1I0)  THEN YEARV=YEARKGHD ELGE U100 12170
MONTHY =1

DMYRE=STHRF (MOMTHA ) +"—"45TRE (DAL +" =" 2 8TREF (VEART)

RETURN

CCR 000019001




(93)

ST il o e s I Tl ol o S T = -)“:l!\ 1-{_-}__. .
ZOOOU  RDUTINE TO CTOUNT DBUMOEN IF SZ00HLES RLAPsED 0 MOE LU TSR

20010
‘C)C)EC} TE=TIMEY
OO0 SEC=YAL (MIDE(TH, 7,20

ERINE T
Q04D MIN=VAL (MIDECTE 4,20
JO0OS0 HRE=YALMIDF(TH,1,20)

20060 TIMER=GSEC+HE0O#MIF+EE00#HRE
20070 RETURN

CCR 0000190072




(94)

21000 SNRMURC TA TR

21010 7

TLOD0 LY DOUTL=00 ahD e ARy Dol T THER RS B R LR I R URICED T T A Sl Dol P o O
21020 F DOUTEI=1 &ND 10 I'_",J ey oD DT R0 THEN T O penr el _,. JLEeTHERE L ._-)
21040 1F DOUT1=1 Ak LOUT - MLy TOUT 2 PR l LJU PR=ropi- LQO10a NG iy ,\ RS Pl S .
21050 IF DOUTI=1 &anb _.vu- Py by DU D= THET Y*UU T O L Lol ing "u VY RHRE L DD
21060 1F DOUTI=0 anll i I bl DO EErr THERD Dot et LD T OO, ':i*i LIRS SR B
21070 TE DOUTL =0 AMD 1’ f T AR BOUTT S E THER OOLITE e U L0 L a0 f--_:i*lh‘ =173
21080 IF DOUT1=O MLy DO l s Ay M2 TTHEM e bd -l ond (,)L,.!,_S AEUMLUHRE O 5
21070 IF DOUTL=1 GlD il rl et Oy ol i Tet PREN Dl Pt o T D00 P s K R LHIE S OLE)D
21100 PRINT #1001

21110 FOR L=1 70O 24 ¢ {27 0 0 nbiby

21120 LINE INPUT H1,PEZEE

211750 GOSUR 17000

21140 RETURR

CCR 000019003




APPENDIX 2

ALPHABETICAL LISTING OF VARIABLE
NAMES IN "FIXEDPT,.BAS"

A

A Enthalpy function dummy variable
AINDATAS(26) Analog input data string.
AINREADS GC Analog input request command

AINRESPS$ Analog input response from Burr-Brown

AIR(3) 02 to each OXY reactor (raw data, volts)

AIRB(3) 0p to each OXY reactor (Lb/Hr.)

B

BIN(16) DISCRETE INPUT DATA ARRAY

_Cc

CAR171% CAR-171 status.

CAR401S - CAR-401 status

CAR9045 CAR-904 status.

CHS Hexadecimal data bit identifier

CONFIGS Burr-Brown configuration command.

CYC(3) Cycles in steam drums in OXY.

CCR 000019004




D
DAT(26)

DAY

DAYAVG (3,10)
DEC

DIFFTIME
DINREQ$

DMYR$

DOUTS

DOUT1

DOUT2

DOUT3

DP(3)

DROP(3)

_E_
ERRNUMS
ETMH

ETMHR(4)

_F

FLAG
FLAG171%(10)
FLAG401%(10)

FLAG904%(10)

Analog input data array, volts
current day of month

Average VCM concentration past 24 hrs., ppm.

" Decimal value of hex data from Burr-Brown

Time elapsed since last GC scan, sec
Discrete input data request command
Current date in Day/Month/Year format
Discrete output set command

HI VCM concentration alarm flag.

VCM Teak alarm flag

HI OXY Flammability alarm flag

0XY reactor pressure drops (input), psi

Reduced OXY reactor pressure drops, psi.

Burr-Brown error number identifier
Total ethylene to OXY, LBMOLE/Hr.
Ethlyene to R-301, from OXY reactors, LBMOLE/HR.

Error identification flag
CAR-171 data processing flag
CAR-401 data processing flag.

CAR-904 data processing flag

CCR 000019005




FNENTH1
FNENTH2
FNENTH3
FNENTH4
FNENTH5

G
GAINSETS
GCDAT(3,10)
GSET1

GSET2

GSET3

H

HCB(3)

HCL(3)
HCMHR(3)

HD$
HICOUNT%(3, 10)
HIDATA(3, 10)
HIGH%(3, 10)
HOUR

HREAC

HRS

HTVAP

Enthalpy function, ethylene
Enthalpy function, HCL
Enthalpy function, Oxygen
Enthalpy function, EDC

Enthalpy function, water

Analog data gain set command
GC Data array, data in PPM VCM
GC status change flag.

GC status change flag.

GC status change flag.

HCL out of each 0OXY reéctor, LBMOLE/Hr.

HCL to each OXY reactor, Volts

HCL to each OXY reactor, LBMOLE/Hr.

Hexadecimal Data String Variable

Number of times 10 ppm VCM per GC point, last 24 hours
Highest VCM Conc. per GC point, Tast 24 hrs, ppm

Flag to indicate Hi VCM Conc. on GC scan

Current Hour Change Indicator

Oxy Reaction Heat of Reaction, BTU/LBMOLE

Current Hour of Day, Hr.

Heat of Vaporization of Water, BTU/LD.

CCR 000019006




(98)
I
I Loop Index Variable
ID Previous GC Stream ID
I FLAG (3,10) Leak Detection GC Hi VCM Flag
II Loop Index Variable
I1 Loop Index Variable
I2 Loop Index Variable
13 Loop Index Variable
14 Loop Index Variable
16 Loop Index Variable
17 Loop Index Variable
I9 Loop Index Variable
J
Jl Loop Index Variable
J3 Loop Index Variable
J4 Loop Index Variable
J5 Loop Index Variable
Jé Loop Index Variable
K
K Loop Index Variable
KOUNT1 Number of CAR-171 GC Scans Per Day
KOUNT2 Number of CAR-401 GC Scans Per Day
KOUNT3 Number of CAR-904 GC Scans Per Day
)
CCR 000019007




-t

L
LEAKAREA
LEAKFLAG(10)
LEAKS (14)
LEAKTOT
LEAP%
LKAREA(50)
LKTIMES (50)
LOGDAT$
LOGSET

M
MIN
MONTH?%
MULT

0
OLDCOUNT%(3,10)
OLDHOUR
OLDLEAK(14)
OLDTIME
OLDI7 %
OLD401%
OLDS04%

02(3)

Hexadecimal Data String Length

Area in which a Leak has Occurred

Process Area Leak Detection Flag

Cumulative Leaks in Each Area, Current Hour

Total Number of Leaks, Current Day

Leap Year Indicator

Array to Keep Track of Areas Which had Leaks
Time Leaks Occurred for Leaks in LKAREA(50)

Date of Data for Daily Report

Daily Log Printout Flag.

Current Minute of Hour, Min.
Current Month of Year

Multiplier for Conversion of Hex to Decimal Data

Cumulative 10 ppm per Point Through Last Hour
Last Hour

Cumulative Leaks per Point Through Last Hour
Time at Beginning of Each Executive Loop
Stream ID for CAR-171 Previous Pass.

Steam ID for CAR-401 Previous Pass.

Stream 1D for CAR-904 Previous Pass.

Oxygen to Oxy Reactors, LBMOLES/Hr.

cCR 000019

008




PFLM(4)

QIN
QTo
QTR

R
RAT(3)
REMAIN
RESP$
RESPDINS
RX(3)
RY(3)

S

S
SEC
SET
SID171%
SID401%
SID904%
STLB(3)
STM(3)
SUM

(100)

Flammability into and out of Oxy Reactors, %

Loop Index Variable
Heat Content of Oxy Reactants, BTU
Heat Content of Oxy Products, BTU

Heat Content of Steam From Oxy, BTU

Steam/Air Ratios From Oxy

Remainder Variable in Binary to Decimal Routine
Burr-Brown Responses

Discrete input Response from Burr-Brown
Calculated Denominator Function, Oxy D/P's

Calculated Numerator Function, Oxy D/P's

Loop Index Variable

Current Second of Minute, SEC

Oxy D/P Calculation Flag

CAR-171 Stream ID

CAR-401 Stream ID

CAR-904 Stream ID

Steam Flow from Oxy Steam Drums, Lbs./Hr.

Steam Flow from Oxy Steam Drums (Raw Data, Volts)

Summing variable in hexadecimal data conversion
routine.
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T(4)

T$
TARSET$
TESTCON$
TIME
TIMES
TIMER
TRIES
TTMIN(3)
TZ

X

X
XETA
XETB(3)
XETBR
XETZ
XHTA
XHTB(3)
XHTZ
XM

X0B(3)

Oxy Reactor Inlet/Outlet Temperatures, °C
Current Time

Turnaround Time Set Command for Burr-Brown
String to Test for Burr-Brown Error Messages
Time Function, Sec

Current Time

Number of Seconds Since Midnight, Sec

Number of Tries to Establish Link w/Burr-Brown
InTet Flow to Each Oxy Reactor, LBMole/Hr.

Oxy Reactor Qutlet Temperature, °C

Value Corresponding to Each Hexadecimal Bit.

Fraction of Ethylene Reacted in Each Reactor
EDC Flow Out of Oxy, LBMole/Hr.

EDC Flow From Each Reactor, LBMole/Hr.

Fraction Impurities in Ethyiene Feed

EDC Out of Oxy, LbMole/Hr.

Water Out of Oxy, LbMole/Hr.

Water Flow From Each Reactor, LbMole/Hr.

Water Flow From Previous Oxy Reactor, LbMole/Hr.

Cumulative Ethylene Reacted, LbMole/Hr.

Oxygen Qut of Each Oxy Reactor, LbMole/Hr.
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Y

YEAR% Current Year
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APPENDIX 4

"MONITOR.BAT"

BATCH FILE COMMAND DESCRIPTION

BREAK ON Allows CNTL-Break to stop execution of
subsequent programs.

ECHO OFF Turns off screen "ECHO" of commands in
"MONITOR.BAT".

TIME Allows current time to be set.

DATE Allows current date to be set.

FIXEDPT Runs "FIXEDPT" program.

FAIL If "FIXEDPT" program stops execution,
"FAIL" is run to alarm annunciator.
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BATCH FILE COMMAND
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APPENDIX 5
"AUTOEXEC.BAT."

1: BREAK ON

2: ECHO OFF

3: C:

4: C: FIXEDPT1
5: C: FAIL

DESCRIPTION

Allows CNTL-Break to stop execution of
subsequent programs.

Turns off screen "ECHO" of command in
"AUTOEXEC.BAT."

Sets default disk drive to hard disk drive
(Drive C:)

Runs “FIXEDPT1" program on hard disk drive.

If "FIXEDPT" program stops execution, "FAIL"
is run to alarm annunciator.
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