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1 INTRODUCTION 
This document describes the functionality and database entry requirements for the Tejas 
Series 3 and Series 5 Scan Task (TEJA). 

The TEJA scan task is designed to operate on a QUICS IV master station and to 
communicate with one or more Tejas Series 3 and 5 RTUs over serial asynchronous 
communication lines. 

Section 2 summarizes the operation of the scan task. 

Sections 3 to 6 describe the database entry requirements. 

Section 7 describes the scan task-logging feature. 

2 OPERATION OF TEJAS SCAN TASK 

2.1 INITIALIZATION 

At startup and on detection of RTU restart, the scan task performs the following initialization 
functions: 

 Uploads RTU configurations 

 Downloads analog exception deadbands 

 Download time 

 Performs all-data polls 

The scan task issues an RTU configuration request (opcode 12) to determine the number of 
points of type analog, status, and accumulator.  The number of setpoints is determined by the 
scan task itself by using the highest setpoint number contained in the scan table. 

The scan task downloads the analog exception deadbands using opcode 13.  In the master 
station, each analog point is assigned a deadband code via the WINDOW field on the Station 
Editor.  This code, which ranges from 0-15, is converted to a deadband value in raw counts 
via the following conversion table: 

CODE DEADBAND 

0 1 

1 3 

2 6 

3 9 

4 12 

5 15 

6 18 

7 21 

8 24 

9 27 

10 30 

11 33 

12 36 

13 39 

14 42 

15 45 

This table of deadband values may be customized via the following text file: 

MG:[CONFIG] TEJA_DEADBANDS.DAT 
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which may be created using a text editor such as EDT.  This file should contain one line of 
text, consisting of 16 deadband values, separated by commas.  For example, to replicate the 
defaults, the line would contain: 

1,3,6,9,12,15,18,21,24,27,30,33,36,39,42,45 

The analog exception deadband is also downloaded to an analog point whenever the 
operator performs a Remove function on the point.  To change a deadband window code, 
therefore, the operator may update the value at the master station via the Station Editor and 
then force it to be downloaded by performing a Remove operation (via an SLD or an analog 
summary display).  If the deadband values themselves are changed (by editing the 
TEJA_DEADBANDS.DAT file), the easiest way to update all the RTUs is to rebuild the scan 
table via the Station Editor. 

The scan task broadcasts the time (to RTU 0) using opcode 29 only if at least one RTU has 
at least one SOE point defined on it.  The scan task repeats the time broadcast using the 
schedule defined on the SYSPAR editor. 

Note that since the RTU uses a 16-bit counter that rolls over every five minutes, it is 
important that the time downloads occur at intervals of less than five minutes.  The valid 
range to enter on SYSPAR, therefore is 1 to 4 minutes. 

2.2 NORMAL POLL 

After startup, the scan task polls the RTUs using the normal poll on a round-robin basis.  The 
frequency of the polls can be controlled by the user by means of the TIME BETWEEN 
SCANS parameter (see COMMUNICATION LINE POINT EDITING). 

For Series 5 RTUs, the normal poll consists of an analog change count request (opcode 14).  
The reply to this request contains both the analog change count and the COS count. 

This may be followed by: 

analog change dump (opcode 15) 

and/or one of the following: 

COS queue dump (opcode 10) 

time tagged COS queue dump (opcode 30) 

The analog change dump request is issued only if the analog change count is non-zero.  The 
appropriate COS queue dump is issued only if the COS counter is non-zero. The time tagged 
COS queue dump function (opcode 30) is used if any points on the RTU are identified as 
SOE (i.e. telemetry "B" address = 1).  See section 6.1., TELEMETRY ADDRESS.  If no points 
are identified as SOE, then the scan task uses the COS queue dump function (opcode 10). 

The ABER bit is set in the next message following a successful analog change dump. 

The COSR bit is set in the next message following a successful COS queue dump. 

For a Series 3 RTU, analog report-by-exception must be disabled.  This is done by setting the 
units digit of Parameter 2 of the RTU definition to 1 (see section 4.15). 

When analog RBE is disabled, the scan task does not download exception deadbands, and 
the normal poll consists of "analog scan".  If the COS count in the response is non-zero, the 
scan task follows up with a status change dump request to pick up status changes. 

Note that in this implementation, the scan task uses both the LRC and CRC security coding 
schemes, selectable on a per RTU basis. (See paragraph 4.15.4, Thousands - Select 
LRC/CRC.) 
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2.3 RTU STATUS FLAGS 

The RTU status flags, contained in the second byte of every RTU response, are mapped to 
status points with special telemetry addresses (see STATUS POINT EDITING). 

On reception of a non-zero RTU status byte, the scan task issues an "RTU status clear" 
command (opcode 11) using a copy of the RTU status byte as the clear mask. 

The response to the "RTU status clear" contains four bytes of diagnostic flags.  The scan task 
also maps these to status points with special telemetry addresses (see STATUS POINT 
EDITING).  Since these points provide explanatory information about events that have 
already been alarmed, it is suggested that these points, if defined, be specified to be 
non-alarm points. 

Since one of the RTU status flags is "accumulators have been frozen", the "RTU status clear" 
request will be issued following every accumulator poll.  The diagnostic flags will therefore be 
updated at least once every accumulator poll interval. 

2.4 COS COUNTER OVERFLOW 

A COS counter value of FF indicates a COS queue overflow.  When this occurs, the scan 
task: 

 Increments the COS queue overflow counter (RTU Associated Point 4, see 
RTU POINT EDITING) 

 Issues a reset via opcode 11 (RTU status clear) 

 Performs an all-data poll sequence (see section 2.3) 

2.5 COMMUNICATIONS ERRORS 

On a poll error, such as a timeout or an LRC error, the scan task places the RTU on error 
scan.  This means that after each normal round-robin poll, the scan task re-polls the RTU that 
had the communication error.  The RTU is maintained on error scan until a good response is 
received or until the retry count expires (whereupon the RTU is declared failed). 

Failed RTUs continue to be polled, but less frequently.  On each round-robin poll sequence, 
only one failed RTU is polled. 

2.6 ALL DATA POLL 

An all-data poll consists of the following sequence of poll requests: 

 Analog scan (opcode 1) 

 Status scan (opcode 3) 

 Setpoint scan (opcode 28) 

This series of polls is issued: 

 At startup 

 Following an RTU restart or recovery from a communication failure 

 Following a COS queue over flow 

 Periodically as specified by the all-data poll interval on the SYSPAR editor. 

On a Remove function, one of these poll requests is also issued, depending on the point 
type. 

Note that these are the only times that setpoints are polled for. 
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2.7 ACCUMULATOR POLL 

Accumulator polls are performed according to the schedule defined on the SYSPAR editor.  
An accumulator poll consists of the following sequence of requests: 

 Freeze (opcode 7) or freeze and reset (opcode 9) 

 Accumulator scan (opcode 2) 

The "freeze" or "freeze and reset" commands are broadcast to RTU number zero.  This 
causes all RTUs on the communication line to copy their current accumulator values to the 
freeze buffers.  The contents of the freeze buffers are then read via the "accumulator scan" 
request.  The purpose of the freeze function is to obtain as simultaneous as possible a 
reading of the meters on all the RTUs on the communication line. 

Of the freeze options selectable for each communication line (via the SYSCOM editor), the 
Tejas scan task supports options 1 and 2. 

Freeze option 1 causes the scan task to use opcode 9 (freeze and reset), which it broadcasts 
once, and then may repeat to individual RTUs if it detects that the RTU did not receive the 
broadcast. 

Freeze option 2 causes the scan task to use opcode 7 (freeze), which it broadcasts 3 times. 

For each frozen accumulator reading, the scan task computes the delta (if freeze option 2), 
scales it, and either stores the value directly into the database or adds the delta to the current 
value in the database, depending on the point's assigned input format code (see ANALOG 
POINT EDITING).  In freeze option 1, because of the reset, all readings are already deltas, 
so they do not have to be computed. 

In freeze option 1, each accumulator poll is retried up to M times, where M can be configured 
by the user by including the following statement in the TEJA_DEADBANDS.DAT file: 

accum_retries = M 

The string 'accum_retries' should be in lower case, and there should be no spaces before 
and after the '=' sign.  The statement should be on a line of its own, starting in the leftmost 
column. 

If no such statement exists, or if the file itself does not exist, the default number of retries is 2. 

2.7.1 Hourly, Daily, Monthly Accumulations 

The scan task has the ability to maintain hourly, daily and monthly accumulations.  To obtain 
these, six accumulation points can be defined with the following telemetry addresses: 

A  =  same as primary accumulator point 

B  =  same as primary accumulator point 

C  =  1 for accumulation this hour 
         2 for accumulation this day 

         3 for accumulation this month 

         5 for accumulation last hour 

         6 for accumulation last day 

         7 for accumulation last month 

(The primary accumulator point has a "C" address of 0.) 

When transcribing this hour/day/month's accumulation to last hour/day/month's accumulation, 
the scan task transcribes both the value and the quality code. 
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This option is valid only if the primary accumulator point is assigned format code 2 or 4 (ie. 
store delta in database). 

2.8 ERROR HANDLING 

If the RTU is reset, as indicated by bit 0 of the RTU status byte returned after each poll, the 
accumulators will be marked "telemetry failed" at the subsequent accumulator poll interval 
(even if the accumulator poll is successful).  The new values are discarded. 

For each primary accumulator point, the scan task counts the number of accumulator poll 
intervals for which no value was brought in during the current hour.  If an accumulator fails to 
come in N times within one hour, the scan task assigns the "telemetry failed" condition to the 
current hour, day and month accumulations. 

The "N" parameter is user-configurable and may be specified in the 
TEJA_DEADBANDS.DAT file as follows: 

bad_acc_count = N 

The same rules for the string 'bad_acc_count' apply as described for 'accum_retries' above.  
If the value is not specified in the file, or if the file does not exist, the default fail count is 3. 

Note that an accumulator poll is considered failed if: 

 The poll was issued (and retried M times) without bringing in frozen meter 
readings, OR 

 The accumulator poll was successful, but the RTU reset since the last 
accumulator poll interval, OR 

 The RTU was due for an accumulator poll, but was down. 

The accumulator failure counters are reset to 0 at the start of each hour. 

If an accumulator fails to freeze, then the scan task zeroes the deltas, on the assumption that 
it will receive a higher count the next time the freeze is successful, and therefore the correct 
thing to do on the current poll is to say it got nothing (no counts). 

If the freeze is successful, but for some reason the accumulator poll fails (because of 
communication errors, for example), then the scan task will retain the last reported value. 

In both cases, the accumulator point(s) will be marked telemetry failed, and the bad readings 
count will be incremented. 

For freeze option 1, (i.e. freeze and clear), it is possible to specify that the scan task not zero 
the value if the accumulator fails to come in.  In this case, the scan task will leave the value 
unchanged but mark it telemetry failed.  For the resulting spike when communication 
resumes, the scan task will throw away the spike value if the value exceeds the previous 
value by a certain percentage.  This percent change threshold parameter is user-settable via 
the following statement in the TEJA_DEADBANDS configuration file… 

accum_max_var_pct=nn 

…where "nn" is a percentage value.  This parameter, if defined, applies to all accumulators 
on all Tejas communication lines. 

If the threshold parameter is not specified, the scan task will zero the values of accumulators 
that fail to come in, and will not filter out spike values. 

The choice of which of these options to use (i.e. to zero and accept the subsequent spike, or 
to keep the old value and filter out the spike) requires a trade-off decision.  The first one gives 
more accuracy for long-term applications, such as billing, while the second one provides 
better data for short-term analysis, such as that required for triggering load reduction 
algorithms. 
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2.9 CONTROL 

2.9.1 Digital Control 

A digital control operation consists of the following sequence of requests: 

 Control select (opcode 4) 

 Control execute (opcode 5) 

The scan task issues the "execute" only if it obtains a valid checkback of the "select".  On a 
successful checkback of the "execute", the scan task places the RTU on fast scan.  This 
means that after each normal round-robin poll, the scan task re-polls the RTU involved in the 
control.  This is so that the result of the control can be brought back to the master with 
minimum delay. 

2.9.2 Setpoint 

The scan task supports two types of setpoint operations: 

setpoint arm (opcode 16-19) + setpoint operate (opcode 20-23) 
 
or 
 
setpoint immediate execute (opcode 24-27) 

In the case of an arm/operate sequence, the scan task issues the "operate" only if it obtains a 
valid checkback of the "arm". 

2.9.3 Pulse Control 

A pulse control is a single-step operation, as opposed to a select-execute sequence.  There 
are two opcodes that can be used for this purpose: 

 opcode 34 - the RTU does not respond 

 opcode 35 - the RTU does respond 

The protocol supports two controls in a single pulse control message, with a separate control 
timer for each control.  Although both the control addressing scheme and the scan task 
support two controls in one message, the control timer that is used is common for both 
controls. 

2.10 HALF-DUPLEX OPERATION 

For half-duplex operation, the scan task must set the DTR signal to key the modem and wait 
a short time before transmitting the request.  The time delay used by the scan task between 
keying the modem and starting a transmission is definable by the user via the MODEM 
DELAY field on the SYSCOM editor.  This value is entered in units of milliseconds.  Typical 
values for this are 50-100 milliseconds. 

After the message is sent, the scan task waits another 20 milliseconds to ensure that the 
entire message has been transmitted.  Then the scan tasks clears the DTR signal so that it 
can receive the reply. 

The "1" digit of the FLAGS field on the SYSCOM editor may be used to indicate to the scan 
task that it does not have access to the DTR signal line on its assigned serial communication 
port.  This will be the case if the scan task communicates with the RTUs via a port on a 
terminal server. 

In this case, the system must be equipped with a PTM (peripheral transfer module) for each 
such port.  This device serves to pass the serial data through unmodified and also to 
automatically assert DTR during transmission. For such ports, the scan task includes a string 
of four null characters at the front of the poll message and issues the extended poll message 
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as usual.  The extra nulls serve to allow for key-up time.  After the poll is issued, the scan 
task waits 50 milliseconds before starting to receive the reply. 

To specify that the scan task is to use the services of a PTM to key the modem, the MODEM 
DELAY field on SYSCOM must be non-zero and the "1" digit of the FLAGS field must be set 
to 2.  The actual value of the modem delay does not matter in this case. 

2.11 HUB LOCKING 

The hub locking feature, which the Tejas scan task supports, allows two or more scan tasks, 
usually with different protocols, to share the same physical communication line.  Whenever a 
scan task operating a shared communication line intends to communicate with an RTU, it first 
locks the hub, performs the communication, and then unlocks the hub.  To prevent 
turnaround noise from disturbing the next scan task, each scan task delays for 20 
milliseconds before unlocking the hub. 

For each scan task sharing one communication line, hub locking is enabled by specifying an 
analog point as Associated Point 5 of the communication line point definition.  This analog 
point should be manually set to the desired hub number (1 - 99).  Each "hub" represents a 
shared physical communication line. 

A second parallel set of hub numbers (101 - 199) is available for use where the required line 
characteristics are different for each scan task that is sharing the communication line.  In this 
case, after securing the hub lock, the scan task sets the port's baud rate and parity before 
polling the RTU. 

2.12 IMPLEMENTED FUNCTIONS 

The table below shows which opcodes the Tejas scan task uses: 

[ ] Code Description 

[X] 1 Analog scan 

[X] 2 Accumulator scan 

[X] 3 Status point scan 

[X] 4 Control select 

[X] 5 Control Execute 

[-] 6 Not used 

[X] 7 Accumulator freeze 

[-] 8 Accumulator reset 

[X] 9 Accumulator freeze and reset 

[X] 10 Status point change (COS) dump 

[X] 11 RTU status clear 

[X] 12 RTU configuration request 

[X] 13 Analog deadband download 

[X] 14 Analog change count request 

[X] 15 Analog change (ABE) dump 

[X] 16-19 Analog output select 

[X] 20-23 Analog output operate 

[X] 24-27 Analog output direct control 

[X] 28 Analog output setpoint scan 

[X] 29 SOE time sync 

[X] 30 Time tagged COS queue dump 

[X] 34 Pulse output (no reply) 

[X] 35 Pulse output 
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3 COMMUNICATION LINE POINT EDITING 
This section describes how to define a communication line point on the Station editor for the 
TEJA scan task. 

3.1 COMMUNICATION LINE NUMBER 

A communication line corresponds to a serial input/output port on the host computer.  A copy 
of the scan task runs for each communication line.  Each communication line can 
communicate with one or more RTUs. 

The valid range for communication line numbers is 0 to 63. 

3.2 COMMUNICATION LINE DEVICE 

This is a string naming the communication port to be used to poll the RTUs.  This is of the 
form ZZZnnn where ZZZ are alphabetic characters and nnn are numeric characters. 

3.3 SCAN TASK NAME 

This is a four-character string identifying the scan task.  It must be entered as "TEJA". 

3.4 RESPONSE TIMEOUT 

This is the time in milliseconds for a complete response to a message to be received.  The 
timer value is converted to seconds and any fraction is rounded up.  If a value of zero is 
supplied, the scan task will use a default value of 2 seconds.  This timer must be large 
enough to allow for the complete arrival of the longest message that the RTU can produce.  If 
it is too short, long messages will be truncated, and the poll of the next RTU may be 
corrupted also. 

3.5 TIME BETWEEN SCANS 

This is the value in milliseconds for the scan task to wait between each poll.  The value is 
converted to clock ticks (1/100 second) and truncated.  The minimum value is zero.  A non-
zero value should be used to reduce the load on the master station if response time is not 
critical.  A non-zero value may be required to allow for RTU turnaround time. 

3.6 RETRY COUNT 

This is the name of an analog database point containing the value of the polling retry count.  
This count is the number of times an RTU may fail to respond before an "RTU FAILED" alarm 
is raised.  If the point name is not entered, a default value of 3 will be substituted.  If the point 
is entered, its value will be used (a zero will mean that any RTU error will fail the RTU point.) 

3.7 ASSOCIATED POINT 1 - TIME OF LAST ACCUMULATOR 
POLL 

This is the name of an analog point in which the scan task records the hour, day and month 
of the last accumulator poll.  The scan task uses this to keep track of its hourly, daily and 
monthly accumulation function across failover (see paragraph 2.4.1--Hourly, Daily, Monthly 
Accumulations). 

The value of this point must not be interfered in any way (e.g., via manual sets).  If the point 
is not defined, the hourly, daily and monthly accumulation function is disabled. 
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3.8 ASSOCIATED POINT 2 - PRE-FREEZE IDLE TIME 

This is an analog point that contains a pre-freeze idle time.  To minimize time jitter of the 
accumulator freezes, the scan task does not perform any polling if the current time is within 
this idle time of an accumulator freeze interval. 

Half of this idle time value is used to similarly idle the line before an RCCA time slot 
message.  See RT-202, TEJAS SCAN TASK - RCCA SUPPORT. 

3.9 ASSOCIATED POINT 3 - NOT USED 

This associated point is not used.  Leave this field blank. 

3.10 ASSOCIATED POINT 4 - NOT USED 

This associated point is not used.  Leave this field blank. 

3.11 ASSOCIATED POINT 5 - HUB NUMBER 

This is an analog point that contains the hub number for a communication line that is shared 
by more than one scan task.  See section 2.7, Hub Locking. 

3.12 PARAMETER 1- BAUD RATE 

The baud rate can be 110, 300, 600, 1200, 2400, 4800 or 9600 baud.  It must agree with the 
modem and line speeds of the remote unit. 

3.13 PARAMETER 2 - PARITY 

Parity is defined by this parameter as follows: 

0 = none 
1 = odd 
2 = even 

3.14 PARAMETER 3 - NOT USED 

This parameter is not used.  Leave this field blank. 

4 RTU POINT EDITING 
This section describes how to define an RTU point on the Station editor for the TEJA scan 
task. 

4.1 COMMUNICATION LINE NUMBER 

This defines the communication line on which the RTU can be polled.  The valid range for 
communication line numbers is 0 to 63. 

4.2 RTU NUMBER 

The RTU number is the address of the RTU.  Each RTU must have a unique address on the 
communication line.  The RTU numbers do not have to be assigned sequentially. 

The valid range for RTU numbers is 1 to 255.  The RTU number 0 should not be used 
because messages directed to RTU 0 are acted upon by all RTUs. 
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4.3 ENABLE FAST SCAN 

This is the name of a status point used as a switch to control the polling frequency of an RTU. 

Status = 1 means fast scan the RTU (poll the RTU much faster than other RTUs). 
Status = 0 means disable fast scan of the RTU. 

If omitted, the RTU may still be fast scanned automatically by the scan task during control 
operations, but there will be no operator-initiated fast scan of the RTU. 

4.4 ASSOCIATED POINT 1 - PERCENTAGE COMMUNICATION 

This is the name of an analog point to contain the percentage communication statistic. This 
statistic is evaluated by passing 0s (communication success) and 1s (communication failure) 
through a first-order low pass filter and multiplying by 100. 

4.5 ASSOCIATED POINT 2 - COMMUNICATION TIMEOUT COUNT 

This is the name of an analog point to contain a count of communication timeout errors (no 
response errors). This counter is incremented once each time the number of bytes of data 
from the RTU falls short of the expected number.  Occasional timeout errors are most likely 
the fault of communication problems.  Consistent errors on some type of messages may 
indicate a master station or RTU software or hardware problem or poor adjustment of the 
RESPONSE TIMEOUT parameter. 

4.6 ASSOCIATED POINT 3 - LRC ERROR COUNT 

This is the name of an analog point to contain a count of communication LRC errors.  The 
count is incremented each time a message LRC code transmitted does not match the code 
calculated.  Errors are likely due to poor communication (high noise, low signal strength). 

ASSOCIATED POINT 4 - COS QUEUE OVERFLOW COUNT 

This is the name of an analog point to contain a count of occurrences of COS queue full. 

4.7 ASSOCIATED POINT 5 - NOT USED 

This associated point is not used.  Leave this field blank. 

4.8 ASSOCIATED POINT 6 - COMMUNICATION LINE SWITCH 

This is the name of a status point used to show which communication port the RTU is 
currently being polled on: 

0 = primary port 
1 = alternate port 

If an alternate port exists, the scan task will automatically switch to it if communication on the 
primary port fails.  At the same time, the scan task sets the switch point to "1" to indicate that 
it is now polling the RTU via the alternate port.  The scan task automatically reverts to the 
primary port if communication fails on the alternate port. 

The operator may force the scan task to either line by manually setting this switch point. 

4.9 ASSOCIATED POINT 7 - TOTAL POLL COUNT 

This is the name of an analog point to contain the total number of polls.  If specified, the scan 
task updates this count every 10 polls. 
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4.10 ASSOCIATED POINT 8 - NOT USED 

This associated point is not used.  Leave this field blank. 

4.11 ASSOCIATED POINT 9 - NOT USED 

This associated point is not used.  Leave this field blank. 

4.12 ASSOCIATED POINT 10 - NOT USED 

This associated point is not used.  Leave this field blank. 

4.13 PARAMETER 1 - ERROR COUNT FOR SWITCHING 

This field specifies how many communication errors are allowed before the scan task is to 
switch to the alternate communication port.  If this field is zero, communication port switching 
is disabled. 

4.14 PARAMETER 2 - FLAGS 

4.14.1 Units - Enable/Disable RBE 

The units digit of this parameter enables/disables analog report-by-exception (RBE): 

0 = enable RBE 
1 = disable RBE 

Disabling RBE also disables download of exception deadbands. 

4.14.2 Tens - Configuration Data Flag 

The tens digit of parameter 2 controls the interpretation of the configuration data that is 
returned on an RTU configuration request (opcode 12): 

 0  =  interpret returned values as point counts 

 1  =  interpret returned values as group counts such that: 

 number of analog points 
= 8 + 16 * (number of analog groups - 1) 

 number of status points 
= 16 * (number of status groups) 

 number of accumulator points 
= 8 * (number of accumulator groups) 

4.14.3 Hundreds - Enable/Disable Group Status 

The hundreds digit enables/disables the group status feature (see Section 6.1.3): 

0 = group status disabled 
1 = group status enabled 

4.14.4 Thousands - Select LRC/CRC 

The thousands digits specifies which security check scheme to use with the RTU: 

0 = LRC 
1 = CRC 

The other digits of this parameter are presently not used. 
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4.15 PARAMETER 3 - MAXIMUM REPLY SIZE 

If non-zero, this parameter specifies the maximum RTU reply size.  In both polls for all data 
and polls for changes, the scan task uses this parameter to limit how many values it requests 
in a single message. 

For a Series 3 RTU, this causes the analog polls to be segmented.  The scan task polls one 
segment from each RTU and then goes on to the next segment, etc. 

5 ANALOG POINT EDITING 
This section describes how to define analog points (both inputs and outputs) on the station 
editor for the TEJA scan task.  Accumulators and setpoints should be defined as analog 
points. 

5.1 TELEMETRY ADDRESS 

The telemetry address specifies the location of the point in the RTU.  The format of the 
telemetry address is: 

CL:RTU:A:B:C 

Where… 

CL = communication line number (0-63) 

RTU = RTU number (1-255) 

A = point number (0-255) 

B = point type 
2 = analog input 
3 = accumulator 
4 = setpoint input 
5 = setpoint output 

C = control type if setpoint output (See Setpoint Editing) 
0 if analog or setpoint input or primary accumulator reading 
1 for accumulation this hour 
2 for accumulation this day 
3 for accumulation this month 
5 for accumulation last hour 
6 for accumulation last day 
7 for accumulation last month 
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5.2 INPUT FORMAT CODE 

This field specifies how the scan task should process the input value.  Valid format codes are 
as follows: 

Code Meaning 

0 12-bit 2's complement 

1 12-bit unsigned 

2 12-bit accumulator, store delta in database 

3 12-bit accumulator, add delta to database 

4 16-bit accumulator, store delta in database 

5 16-bit accumulator, add delta to database 

Setpoint inputs should be assigned format code 0. 

For accumulators, the scan task takes the difference between the current reading and the 
previous one, scales the delta and either stores it into the database or adds it to the 
database, depending on the format code. 

If the raw delta is negative, a rollover at 12 or 16 bits is assumed (again depending on the 
format code) and is properly handled.  If the delta is negative but too large (i.e. > 10% of the 
rollover point), then the scan task assumes that the RTU reset, and just uses the raw 
accumulator reading as the raw delta. 

5.3 SETPOINT EDITING 

Setpoints (analog outputs) should be defined as analog points with: 

Device class 3 
Address CL:RTU:A:B:C 
 
CL= communication line number 
RTU = RTU number 
A = channel number (0-63) 
B = 5 
C = control type 
0 =arm/operate 
1 =immediate 

Input format code 0 

6 STATUS POINT EDITING 
This section describes how to define status points and controls on the Station Editor for the 
TEJA scan task. 

6.1 TELEMETRY ADDRESS 

The telemetry address specifies the location of the point in the RTU.  The format of the 
telemetry address is: 

CL:RTU:A:B:C 

Where… 

CL  =  communication line number (0-63) 

RTU =  RTU number (1-255) 

A   =  point number (0-255) 
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B   =  point type 
= 0 for normal status 
= 1 for status with SOE 

C   =  0 

Changes in points with a "B" address of 1 are recorded and alarmed in the same way as 
normal status points ("B" address of 0), but have the following additional processing:  SOE 
events are also submitted to event data recording.  Reports based on this data may be 
obtained as described in ED-800 (EVENT DATA RECORDING). 

NOTE 
If at least one point on the RTU is defined with SOE (i.e. with a "B" address of 1, then the 
scan task uses the "time tagged COS queue dump" opcode instead of the "COS queue 
dump" opcode. 

6.2 RTU STATUS FLAGS 

A set of special addresses is reserved to specify points that are to receive the RTU status 
flags.  The telemetry addresses for these points are as follows: 

A = 900 

B = 0 

C = bit number within the status byte (0-7) 

The meaning of these flags is as follows: 

0 = RTU's power has been recycled 

1 = Request from the master is questionable 

2 = RTU's configuration is questionable 

3 = Accumulators have been frozen and/or reset 

4 = Hardware malfunction has occurred 

5 = Control selection failure has occurred 

6 = Not implemented 

7 = Not implemented 

Other than storing the flags into the specified database points, if any, the scan task does not 
care about the flags except for flag 0 (RTU reset). When this flag is set, the scan task 
re-initializes the RTU (as described in OPERATION OF TEJAS SCAN TASK). 

6.3 DIAGNOSTIC STATUS FLAGS 

Another set of special addresses is reserved to specify points that are to receive the RTU's 
diagnostic flags. The 32 diagnostic flags are returned in four bytes of the RTU's response to 
an "RTU status clear" request. 

The telemetry addresses for these points are as follows: 

A 
=  901 for QUESTIONABLE REQUEST byte 
= 902 for QUESTIONABLE CONFIGURATION byte 
= 903 for RTU MALFUNCTION byte 
= 904 for CONTROL FAILURE byte 

B =  0 

C =  bit number within byte (0-7) 
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The meaning of the bits within each byte depends on the model of RTU.  Other than storing 
the flags into the specified database points, if any, the scan task does not care about the 
flags. 

6.4 GROUP STATUS 

The Tejas scan task contains support for group status.  That is, it can interpret certain 
telemetered status points as representing the online/offline status of pre-defined groups of 
other telemetered points.  This feature requires special firmware in the RTU. 

The group status points are identified by the following telemetry addresses: 

A = status point number 

B = group number (range 100 to 199) 

C = not used 

The group definitions are contained in the text file: 

MG:[CONFIG]TEJA_DEADBANDS.DAT 

via statements of the following form: 

group_nnn=type,start,length 

where: 

"type"= point type 
= AN for analog 
= ST for status 
= AC for accumulator 
= CO for control 

"start"  = start point number 

"length" = number of consecutive points in group 

For example, the statement… 

group_185=AN,30,6 

…defines analog points 30 to 35 to be in group 185.  A status point A:B:C address of 
220:185:0 would identify status point 220 as the group status point for group 185. 

In the TEJA_DEADBANDS.DAT file, the group definition statements must follow the list of 
deadband values. 

Normal alarm processing applies to the group status points.  In addition: 

 When a group status point changes from "online" to "offline", all points of the 
associated group are marked "telemetry failed".  This includes the case 
where a group status is manually set to "offline". 

 While a group status is "offline", all points of the associated group are no 
longer updated in the master station database even if new values are 
received from the RTU.  For a group of controls, the controls are not 
forwarded to the RTU if the corresponding group status point is "offline". 

 When a group status point changes from "offline" to "online", the scan task 
performs an all-data poll.  This includes the case where a group status is 
manually set to "online". 
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6.5 INPUT FORMAT CODE 

For device class code 1, 2 and 3: 

Format code 0 means normal single bit status processing, i.e. a bit value of "1" is stored in 
the data base as "1". 

Format code 1 means inverted single bit status processing, i.e. a bit value of "1" is stored in 
the database as "0". 

For device class code 4 (dual-bit valve), four format codes are supported.  They map several 
configurations of input bits to a consistent internal database representation.  The internal 
representation is: 

State Value 

Open 0 

Closed 1 

Transition 2 

Error 3 

This allows application and system software to assume that a status point value of "0" 
represents "open" and a value of "1" represents closed.  The following lists the format codes 
for dual-bit type points. 

Format Code 2 - "First bit on=open".  The first bit (the least significant bit) is on ("1") if the 
point is open.  The second bit is on when the point is closed.  When both bits are off, the 
point is in transition. 

00 = transition 
01 = open 
10 = close 
11 = error 

Format Code 3 - "First bit on = close". 

00 = transition 
01 = close 
10 = open 
11 = error 

Format Code 4 - "First bit off = close". 

00 =  error 
01 = open 
10 = close 
11 = transition 

Format Code 5 - "First bit off=open". 

00 = error 
01 = close 
10 = open 
11 = transition 

Points with device class code 5 (dual-bit breaker) do not use the format code.  The following 
mapping is always used: 

00 = open 
01 = closed 
10 = locked out 
11 = reclosed 
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For other input format codes, the raw input values will be used as the point value. 

6.6 CONTROL ADDRESS 

The open and close control addresses that may be defined for each status point have the 
following format: 

CL:RTU:A:B:C:D 

Where… 

CL  = communication line number 

RTU = RTU number 

A = relay number (0-255) 

B = 0 

C = 0 

D = select timer (0-150 or 0-255, depending on RTU model) 

The effective select timer is equal to its binary value times 200 msec, giving a maximum 
value of 51 seconds. 

The execute timer is specified via the control interval parameter described below. 

6.7 CONTROL INTERVAL 

The control interval is the time duration for which the device will be operated.  The interval 
may be specified either as a constant (eg. #25) or as the name of an analog point.  The 
analog point could be either a pseudo point manually set by the operator via an SLD, or it 
could be a calculated point. 

If the interval is defined as a constant, the constant value is sent to the RTU directly as the 
execute timer, and therefore must be in the range 0-150 or 0-255, depending on the RTU 
model.  The effective execute timer is equal to its binary value times 50 msec, giving a 
maximum value of 12.5 seconds. 

If the interval is defined as an analog point, the scan task unscales the point's value via the 
point's own scale factor and sends the result to the RTU as the execute timer.  If a scale 
factor of 0.05 is assigned to the point, the operator can specify the duration in seconds by 
manually setting the point to the desired duration value in seconds. 

6.8 PULSE CONTROL ADDRESSES 

Control addresses for pulse controls have the following format: 

CL:RTU:A:B:C:D 

where… 

CL = communication line number 

RTU = RTU number 

A = 300 if opcode 34 is to be used (RTU does not respond) 
301 if opcode 35 is to be used (RTU responds) 

B = Group number G1,G0 (0-3) 

C = XY 

X = function for R/L1 
Y = function for R/L2 
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Function 
0 for lower 
1 for raise 
2 for do not operate 

D = Not used 

The operate timers for R/L1 and R/L2 are common, and are specified by the control interval 
as described above.  If the control interval is defined as a constant, it must be in the range 0-
63. 

7 SCAN TASK LOGGING 
Logging is a scan task facility that permits the communication between the computer and the 
communication line to be monitored on a terminal.  Logging displays all the transmitted and 
received messages and is a useful tool in communication problem solving. 

The logging utility is enabled by entering the following command: 

@[INSTALL]UTIL 

Logging may then be switched on by entering: 

SCANMON TEJAnn rr 1 

and switched off by entering 

SCANMON TEJAnn rr 0 

where 

nn is the communication line number 

rr is the RTU number 
(enter 0 if you want logging for all RTUs) 

If you wish to direct the logging to another terminal or printer or to a disk file, add the desired 
port or file name to the command as follows: 

SCANMON TEJAnn rr 1 portname 
 
or 
 
SCANMON TEJAnn rr 1 filename 
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QEI provides a wide variety of Automation Products and services to 
the Electric Utility Industry. QEI's customers are a mixture of major 
utilities, government and military agencies as well as global Electrical 
Transmission and Distribution OEM's. 
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