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1 INSTALLATION 

1. Copy I_HYDR.EXE into MG:[IMAGE]. 

2. Add a Scan Task Definition for Hydra. 

 $SCAN_TASKO5 :== / I_HYDR/IYDR/IMAGE 

3. Reboot. 

 

2 OPERATION OF HYDRA SCAN TASK 

2.1 Initialization 

At startup, and on detection of RTU restart, the scan task initializes the RTU by performing an 
All Data poll. 

2.2 All-Data Poll 

An All-Data poll consists of a General Data Poll Request. (function code 0x40).  In response 
to a General Data Poll Request, the RTU sends the current value of all its analog and status 
points.  Accumulator values are not included in a General Data Poll Response. 

Once an RTU has been initialized, the scan task will perform an All-Data poll to the RTU at 
the interval specified by the ALL-DATA POLL INTERVAL in the SYSPAR editor. 

2.3 Normal Poll - Poll for Exceptions 

After initialization, the scan task polls the RTUs for exceptions on a round-robin-basis.  An 
exception poll consists of a General Upsets Poll Request (function code 0x80). In response to 
a General Upsets Poll Request, the RTU sends any status, analog or accumulator values 
which have changed since the RTU was last polled.  Sequence numbers are used to confirm 
the arrival of General Upsets Poll Responses at the master. 

2.4 Accumulators  

Accumulator values are only reported in a General Upsets Poll Response.  The accumulator 
delta value since the last reported change is sent in the response – Hydra does not support 
reporting of absolute accumulator values. 

The scan task has the ability to maintain hourly, daily and monthly accumulations. 

2.5 Control 

Direct Operate and Select-Before-Operate control operations are supported. 

An SBO control operation consists of a Status Control Select transaction (function code 0x20) 
followed by Status Control ON (function code 0x21) or a Status Control OFF (function code 
0x22) transaction. 
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A Direct Operate control operation consists of a Status Control ON or a Status Control OFF 
transaction, with no prior Status Control Select transaction. 

2.6 Communication Errors 

On a poll error, such as a timeout or a LRC error, the scan task places the RTU on error 
scan.  This means that the RTU which had the communication error is polled much more 
frequently than the other RTUs on the commline.  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 less frequently.  In each round-robin poll cycle, only one 
failed RTU is polled. 

2.7 Communication Line Switching 

If an alternate communication line port is defined, the scan task will switch to the alternate 
port when communication on the primary port fails.  This feature may be used to make use of 
redundant terminal servers and/or redundant communication lines without resorting to 
failover. 

This feature can also be used with a single communication line that loops back to the master 
station such that each end of the line terminates on a separate port.  In this case, a break in 
the line would cause the scan task to poll the RTUs on one side of the break using one port, 
and poll the RTUs on the other side of the break using the other port.  The advantage of such 
an arrangement is that a single break in the communication line causes no loss of 
communication with an RTU. 

2.8 Half-Duplex Operation 

For half-duplex operation, the scan task must set the RTS 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 the 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 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.  The scan task then 
clears the RTS signal so that it can receive the reply.  The RTS hold time can be increased 
beyond 20ms by setting Communication Line Parameter 3. 

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 RTS 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 6PTM1 (Peripheral 
Transfer Module) for each such port.  This device serves to pass the serial data through 
unmodified and also to automatically assert RTS during transmission.  For such ports, the 
scan task first sends a single “keying” character (0xFF), then waits for the time specified by 
the MODEM DELAY system parameter and the begins transmission of the HYDRA request 
message.  To keep the modem keyed after the message has been transmitted, the scan task 
appends a variable number of null characters to the end of the transmitted message.  The 
number of post message null characters sent by the scan task can be adjusted by modifying 
Communication Line Parameter 3. 

To specify that the scan task is to use the services of the 6PTM1 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. 
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2.9 Implemented Functions 

The following table summarizes the function codes used by the HYDRA scan task: 

Function Code (hex) Description 

0x08 General Upsets Poll (All Data Poll) 

0x40 General Data Poll (Exception Poll) 

0x20 Control Select 

0x21 Control ON 

0x22 Control OFF 

 

3 COMMUNICATION LINE POINT EDITING 

This section describes how to define a communication line point on the Station Editor for the 
HYDRA scan task.  Refer to DB-2000, TDMS-Plus Database Preparation Manual for more 
information on using the Station Editor.  

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.  A valid 
entry is LTA11 or TTA0. 

3.3 Scan Task Name 

This is a four-character string identifying the scan task.  It must be entered as “HYDR”. 

3.4 Response Timeout 
This is the time in milliseconds in which the beginning of a response message must be 
received after the last byte of the request message has been sent. The timer value is 
converted to seconds and any fraction is rounded up.  The minimum value is 2000 ms. 
Any value below 2000 ms will be rounded up to 2000 ms. 
 

3.5 Time Between Scans 

This is the value in milliseconds for the scan task to wait between each poll.  The minimum 
value is zero.  A nonzero value should be used to reduce the load on the master station if 
response time is not critical. 

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). 
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3.7 Associated Point 1 - Time of Last Accumulator Rollover 

This is the name of an analog point in which the scan task records the hour, day and month 
of the last accumulator rollover.  The scan task uses this to keep track of its hourly, daily and 
monthly accumulation function across failover.  The value of this point must not be interfered 
with in any way (e.g. via manual sets).  If the point is not defined, the hourly, daily and 
monthly accumulation function is disabled. 

3.8 Associated Point 2 - Not Used 

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

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 - Not Used 

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

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 - RTS Hold 

If the scan task is operating in Serial Modem Control Mode (i.e. the modem keying signal is 
generated by an attached 6PTM1), this parameter specifies the number of post message null 
characters to be transmitted by the scan task.  The valid range is 0 to 20 characters. 

If the scan task is not operating in Serial Modem Control mode (i.e., the modem is keyed 
directly by the scan task via the RTS line), this parameter specifies the number of 
milliseconds for which the RTS line should be held high after the last byte of the request 
message has been transmitted.  The valid range is 0 to 500 ms. 
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4 RTU POINT EDITING 

This section describes how to define an RTU point on the Station editor for the HYDRA 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 field specifies the Group and Station Number of the RTU.  The hundreds 
digit specifies the Group (0 – 9) and the tens and units digits specify the Station Number (1-
63).  Each RTU must have a unique RTU number on the communication line.  The RTU 
numbers do not have to be assigned sequentially. 

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 must 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 ones (communication success) and zeros (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 maladjustment 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). 

4.7 Associated Point 4 - Not Used 

This associated point is not used.  Leave this field blank. 
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4.8 Associated Point 5 - Not Used 

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

4.9 Associated Point 6 - Communication Line Switch 

This is the name of a status point that the scan task uses 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 (i.e. Associated 
Point 6) 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.  

Note that while the scan task is using one port, it does not check the other port for availability.  
Such a check can be performed manually by manually setting the switch point.  If you do this, 
don’t forget to remove the manual set, or the scan task will not be able to return to the other 
communication port when it needs to.  Alternatively, the switch point may be controlled using 
a pseudo scan task, or the process can be fully automated via a command sequence.   

Alternate communication line ports are specified by logical names of the form QAnn, where 
“nn” is the communication line number.  (Primary communication ports are specified by 
logical names of the form QAnn, where “nn” is the communication line number.  (Primary 
communication ports are specified by logical names of the form QLnn). Both sets of port are 
defined in the system’s CONFIG file. 

4.10 Associated Point 7 - Not Used 

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

4.11 Associated Point 8 - Not Used 

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

4.12 Associated Point 9 - Not Used 

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

4.13 Associated Point 10 - Not Used 

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

4.14 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. 

4.15 Parameter 2 - Note Used 

This parameter is not used.  Leave this field blank. 
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4.16 Parameter 3 - Not Used 

This parameter is not used.  Leave this field blank. 

5 ANALOG POINT EDITING 

This section describes how to define analog points on the Station Editor for the HYDRA scan 
task.  Accumulators and analog Inputs 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 – The hundreds digit specifies the Group (0 –9) and the 
tens and units digits specify the Station Number (1-63). 
A:B:C is described for each analog point type below 

The following is a table of ALL of the point type codes: 

0 = analog input 
1 = digital input block 
2 = pulse accumulator 
3 = select before operate control point 
4 = direct output control point 

5.2 Analog Input Point 

A  =  point number (0-255) 
B  =  point type = 0 
C  =  0  

5.3 Pulse Accumulator Point 

A  =  point number (0-255) 
B  =  point type = 2 
C  =  0 for actual 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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5.4 Input Output Point 

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

Code Meaning 

0   12-bit unsigned value (0-4095) 
2    16-bit accumulator  
 

Analog Input points should be assigned format code 0 and Pulse Accumulator points 
should assigned format code 2. 

 

6 STATUS POINT EDITING 

This section describes how to define status points and control on the Station Editor for the 
HYDRA 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 – The hundreds digit specifies the Group (0-9) and the 
 tens and units specify the Station Number (1-63) 
A:B:C is described for each status point type below: 

The following is a table of ALL the point type codes: 

0 = analog input 
1 = digital input block 
2 = pulse accumulator 
3 = select before operate control point 
4 = direct operate control point 

6.2 Digital Input Block 

A = block number (0 - 255) 
B = point type = 1 
C = bit number (0 - 15) 

6.3 Input Format Code 

For device class code 1,2 and 3: 
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Format code 0 means normal single bit status processing. (i.e. a received bit value of "1" 
is stored in the database as "1") 

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

For device class code 4 (dual-bit):  

Eight 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. 

Valve format code 2: 

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

Valve format code 3: 

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

Valve format code 4: 

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

Valve format code 5: 

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

Valve format code 12: 

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

Valve format code 13: 

00 = open 
01 = travel 
10 = error 
11 = close 
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Valve format code 14: 

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

Valve format code 15: 

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

For other input format codes, the raw input values will be used as the point value. 

When defining dual-bit points, the two bits must belong to the same Digital Input Block i.e., 
the “C” field should be in the range 0-14. 

6.4 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 (0-63) 
RTU  = RTU number – The hundreds digit specifies the Group (0-9) and 
 tens and units specify the Station Number (1-63) 
A:B:C:D is described for each control type below: 

6.4.1 Select Before Operate Point 
 

A =  point number (0 - 255) 
B =  point type = 3 
C =  0 
D =  control 
  = 0 for trip 
  = 1 for close 

6.4.2 Direct Operate Point 

A =  point number (0 - 255) 
B =  point type = 4 
C =  0 
D =  control 
 = 0 for trip 
 = 1 for close 
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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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