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Revisions 
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D Section 5.4  January 2003 
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F Addition of IEEE floating point data May 2005 

G Added Accumulator Function March 2008 
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1 INTRODUCTION 

This document describes the QUICS IV database entry requirements for the MODBUS scan 
task. 

The MODBUS scan task is designed to communicate with one or more slave units 
conforming to the RTU communication mode as defined in Gould Electronics document  
Modicon Modbus Protocol Reference Guide (Modicon Reference number PI-MBUS-300 Rev. 
J). 

The scan task polls one or more units on an RS232 line at a baud rate settable by the user.  
The transmission mode is “RTU” (not “ASCII” and the character format is 1 start bit, no data 
bits, no parity bit and 1 or 2 stop bits.  (Two stop bits are used in 110 baud, one stop bit at 
higher speeds.) 

It may require several poll functions to return all the data, with several different types of 
function code.  Normal polling supports the following functions: 

- Read Coil Status – Obtains status of a group of logic coils.  Coils may correspond to 
QUICS IV status points. 

- Read Input Status – Obtains status of a group of discrete inputs.  Corresponds to QUICS 
IV status points.  

- Read Holding Registers – Obtain value in one or more holding registers.  This data may 
be 12 or 16 bit readings.  The holding register can be read as one analog reading or up to 
16 status bits. 

- Read Input Registers – Obtain current value in one or more input registers.  This data 
may be 12 or 16 bit readings. 

In addition, several polls may be required to return all data of one type of the data is scattered 
over several areas of the slave’s memory. 

 

Control operations support the following functions: 

- Force Single Coil – Forces a coil output to a specific state. 

- Preset Single Register – Load a binary value in a single register.  The value may be 12 or 
16 bits of BCD or binary data. 

- Preset Multiple Register – Load a floating point value in consecutive registers. The value 
will be stored in IEEE floating point format. 
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2 COMMUNICATION LINE POINT EDITING 

2.1 Scan Task Name 

A four character string “MODR”. 

2.2 Response Timeout 

 The time in milliseconds for the scan task to wait for a reply from a polled RTU. 

2.3 Time Between Scans 

 The value in milliseconds for the scan task to wait before polling next RTU. 

2.4 Retry Count 

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 or has a value of zero, a default value of 3 will 
be used. 

2.5 Associated Point 1 

Time between transmissions 

An analog point whose value is the time in milliseconds that the scan task will delay 
between all transmissions on this communication line. 

2.6 Associated Point 2 

Time of Last Accumulator Rollover 

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 transfer and 
reset function is disabled. 

2.7 Parameter 1 

Baud Rate: (can be 110, 600, 300, 1200, 2400, 4800 or 9600 baud), must agree with the 
modem and line speeds of the remote unit.  
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2.8 Parameter 2 

Analog Threshold Value 

When processing an analog point with format code 1, if the value is less than or equal to 
the threshold, then the value is stored as zero. 

2.9 Parameter 3 

Infrequent scan frequency. 

Analog points with appropriately defined “B” fields in their input telemetry addresses are 
polled once every “n” polls of an RTU.  If the parameter is negative or zero, a default 
value of 10 is used.  The last point in the scan table is always polled even though it may 
be of the infrequent type. 

Maximum gain from this feature will be realized if infrequently scanned points are 
clustered together in a memory area of the RTU.  In general, fragmented RTU database 
layouts should be avoided in order to reduce polling overhead. 

3 RTU POINT EDITING 

3.1 Enable Fast Scan 

The name of a status point used as a switch to control the polling frequency of the 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 will still be fast scanned automatically by the TDMS-Plus software 
following control operations, but there will be no operator-initiated fast scan of the RTU. 

3.2 Associated Point 1 

The name of an analog point to receive the percent communication statistic. 

3.3 Associated Point 2 

The name of an analog point to receive a count of communication timeout errors (no-
response errors). 

3.4 Associated Point 3 

Not Used. 
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3.5 Associated Point 4 

Not used. 

3.6 Associated Point 5 

The name of an analog point to receive the poll error count. 

 

3.7 Parameter 1 

PLC model number.  This number identifies the PLC model for communications 
purposes.  See Appendix “B” of the Gould Modbus Protocol Reference Guide. 

 Parameter Gould Model Number 

0 Micro 84 (default) 
1 184 
2 Not used (as for Micro 84) 
3 384 
4 484 
5 584 
6 Not used (as for Micro 84) 
7 Not used (as for Micro 84) 
8 884/984 

 

4 ANALOG POINT EDITING 

4.1 Device Class Code 

The device class code is entered as follows: 

1 = Telemetered point (input) or accumulator (including daily, hourly, and monthly 
accumulations) 

  2 = Not used 
  3 = Setpoint (output) 
 

4.2 Telemetry Address 

The telemetry address is used for input or output depending on the device class code.  
The format of a telemetry address is: 

  CL:RTU:A:B:C 

CL = Communication Line Number 

  (valid range = 0 through 63) 
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A communication line corresponds to a serial input/output port on the host computer.  
Each communication line can communicate with one or more slaves.  Each slave must 
have a unique number. 

RTU = RTU Number (slave address) 

  (valid range = 1 through 255) 

The RTU number is the address of the slave.  Each slave must have a unique number on 
the communication line.   

The RTU numbers do not have to be assigned sequentially. 

A = Hardware address Part “A”. 

This field is used to indicate the data address within the slave unit.  The data address of a 
point is the relative point number within its data type.  The address should not contain the 
Modbus portion of the address that is generated by the function number.  The point 
numbers for each data type start at “1”, they don’t have to start at “1”, some times an 
offset is used for hardware compatibility, this offset must be in the hardware address “A”. 

For best performance, points should be arranged in large blocks.  This will minimize the 
overhead of repeated polling of discontinuous blocks.  The scan task will try to optimize 
small discontinuities in the point list by polling a range including some unused points but 
this wastes transmission time. 

B = Hardware address Part “B” 

The “B” field is used to indicate the data type. 

Allowed values are: 

  3 = Holding register 
  4 = Input register 

For example, the first holding register has address A =1, B= 3, while the first input 
register has address A = 1, B = 4. 

The scan task uses different function codes to poll different data types. 

Infrequent scan points are indicated by having a value of 16 (decimal) added to their “B” 
address.  For example, a holding register will have a “B” address of 3 if on normal scan, 
but 3 + 16 = 19 if on infrequent scan. 

C = Hardware Address Part “C” 
Only used for format codes supporting accumulator processing (see Section 4.3).  For all 
others, enter 0. 
 

Use the following for accumulator points: 
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 
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6 for accumulation last day 
7 for accumulation last month 
 

All accumulator points should use the same Input format code (see Section 4.3) for each 
point. 

4.3 Input format Code 

The format code field for analog points has the following meaning: 
  0 – 12 Bit value 
  1 – 12 bit value with threshold check 
  2 – Dual 12 bit unsigned integer (0 to 999,999) 
  3 – 16 bit value unsigned 
  4 – 16 bit value signed 
  5 – Single register (store delta, 0 to 65,535, supports accumulator processing) 
  6 – Double register (store delta, 0 to 999,999, supports accumulator processing) 
  7 – Single register (add scaled value, supports accumulator processing) 
  8 – BCD 12 bit value 
  9 – BCD 12 bit value with threshold check 
10 – Dual 12 bit unsigned BCD (0 to 999,999) 
11 – BCD 16 bit value 
12 – Unused 
13 – 4 byte IEEE floating point data 
14 – Single register (0 to 65,535) 
15 – Double register (0 to 999,999) 
 

In the case of formats 2, 10, 13, and 15 the telemetry address is assumed to point to the 
first of two consecutive words of data.  The two words are combined to produce one 
database value as follows: 

Format 2 and 10 scales and stores the rest into the database. 

The scan task multiplies the contents of the second register by 10000, adds the contents 
of the first register, and then scales and stores the result into the database. 

 For Example: 
  Word 1   = 123 
  Word 2   = 456 
  Stored point value  = 456123 

Note that in both formats 2 and 10, the upper 4 bits of each word are masked out. 

Format 5 
The scan task calculates the delta (the difference between this result and the previous 
reading) and scales it using the scale factor only (no offset). Then it stores the scaled 
delta as the value in the database.  This format supports accumulator processing by 
storing the current value (scaled delta), accumulated value this hour, accumulated value 
this day, and accumulated value this month.  On change of hour, day, or month, the 
current value (for hour, month, or day; C=1, 2, or 3) is transferred to the previous 
accumulator point (C=5, 6, or 7).  The accumulated value for this hour, day, or month 
(C=1, 2, or 3) is then reset to 0. 
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Format 6 
The scan task multiplies the contents of the second register by 1000, and adds the 
contents of the first register. It then calculates the delta (the difference between this result 
and the previous reading) and scales it using the scale factor only (no offset). Then it 
stores the scaled delta as the value in the database. This format supports accumulator 
processing by storing the current value (scaled delta), accumulated value this hour, 
accumulated value this day, and accumulated value this month.  On change of hour, day, 
or month, the current value (for hour, month, or day; C=1, 2, or 3) is transferred to the 
previous accumulator point (C=5, 6, or 7).  The accumulated value for this hour, day, or 
month (C=1, 2, or 3) is then reset to 0. 

 

Format 7 
The scan task calculates the current value by scaling the counts value and applying the 
offset.  The scaled value is then added to the value in the database, thus producing a 
running accumulated value.  This format assumes the count value supplied is reset after 
reading from the Modbus device.  No delta processing is performed between scanned 
values.  This format supports accumulator processing by storing the current value (scaled 
delta), accumulated value this hour, accumulated value this day, and accumulated value 
this month.  On change of hour, day, or month, the current value (for hour, month, or day; 
C=1, 2, or 3) is transferred to the previous accumulator point (C=5, 6, or 7).  The 
accumulated value for this hour, day, or month (C=1, 2, or 3) is then reset to 0. 

 

Format 13 
The scan task assumes that the first register contains the low-order half of a 32-bit IEEE 
floating point value, and that the second register contains the high-order half 

Format 14 
The scan task calculates the delta (the difference between this result and the previous 
reading) and scales it using the scale factor only (no offset). Then it adds the scaled delta 
to the value in the database, thus producing an accumulated value.  This format supports 
accumulator processing by storing the current value (scaled delta added to current 
value), accumulated value this hour, accumulated value this day, and accumulated value 
this month.  On change of hour, day, or month, the current value (for hour, month, or day; 
C=1, 2, or 3) is transferred to the previous accumulator point (C=5, 6, or 7).  The 
accumulated value for this hour, day, or month (C=1, 2, or 3) is then reset to 0.   

Format 15 
The scan task multiplies the contents of the second register by 1000, and adds the 
contents of the first register.  It then calculates the delta (the difference between this 
result and the previous reading) and scales it using the scale factor only (no offset).  
Then it adds the scaled delta to the value in the database, thus producing an 
accumulated value.  This format supports accumulator processing by storing the current 
value (scaled delta added to current value), accumulated value this hour, accumulated 
value this day, and accumulated value this month.  On change of hour, day, or month, the 
current value (for hour, month, or day; C=1, 2, or 3) is transferred to the previous 
accumulator point (C=5, 6, or 7).  The accumulated value for this hour, day, or month 
(C=1, 2, or 3) is then reset to 0. 
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Unused format codes are reserved and produce unpredictable results.  They should not 
be used. 

4.4 Window 

The window value is used as a first order digital filter constant. 

The new value is calculated as : 

    Old value * (10 – k) + fieldreading * k 
  new value =  
      10 

where k = filter constant. 

The smoothing is applied after conversion by scale factor and offset.  Zero clamp is 
applied after smoothing. 

4.5 Control Address for Analog Setpoint 

The format of a setpoint address is CL:RTU:A:B:C 

CL = Communication line number. 

RTU = RTU number (slave address). 

A = Preset Register Number 

The address of the register to be preset.  The value of the “A” field is transmitted after 
being reduced by one.  Valid range is 1 to the number of registers in the PLC. 

B – Data Type 

The “B” field is used to code the data type.  Two values are allowed. 

  0 = Binary data 
  1 = BCD data 

Note: The “B” field is not used for format code 13 (IEEE float) 

C = Not used 

4.6 Format Code for Analog Setpoints 

  0 = 12 bit output (0-4095 or 0-99 BCD) 

  3 = 16 bit output (0-65536 or 0-9999 BCD) 

13 = 4 byte IEEE floating point data 

4.7 Examples 

a) Examples: Analog point Modbus address 40201 first analog point 
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 01:0003:00201:0003:00.0 
             

       COMM    RTU     Hard         Function 
                   LINE                 Address    Code 

The Function code 3 generates the 40000 address offset. 

The offset 200 had to be inserted due to hardware limitation at the slave side, point 1 the 
first analog point. 

 b) Examples: set point Modbus address 40001 first set point. 

 01:0003:00001:0000:00.0 
             

       COMM    RTU     Hard             B 
                   LINE                 Address     

For the set point the code 40000 will be generated automatically by the software (Modbus 
Function 06 when scanmon the process).  You may have to insert an offset in the 
hardware address depending on hardware configuration. 

5 STATUS POINT EDITING 

Status points are read from coils status inputs or holding registers.  Holding registers contain 16 
status bits. 

5.1 Device Class Code 

The device class code is entered as follows: 

1 = Momentary alarm 
2 = Sustained alarm 
3 = Non alarming 
4 = Valve (two input bits, four states) 
5 = Circuit breaker (Two input bits, four states) 

5.2 Input Format Code 

For device class code 1, 2 and 3: 

Code 0 is interpreted to mean normal processing, i.e. a value of “1” from the RTU 
is stored in the database as “1”. 

Code 1 is interpreted to mean inverted processing, i.e. a value of “1” from the 
RTU is stored in the database as “0”. 

For device class code 4 (value): 

Four format codes are supported for these inputs.  They map several configurations of 
input bits to a consistent internal database representation.  The internal representation is 
as follows: 

  Point Value  Point State 

0 Open 
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1 Closed 
2 Travel 
3 Error 

Code 2 – “First bit on=open”.  The first bit (the least significant bit) is on (‘1’) if the valve is 
open.  The second bit is on when the valve is closed. 

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

Code 3 – “first bit on=close” 

00=travel 
 01=close 

  10=open 
  11=error 

Code 4 – “first bit off=close” 

  00=errorl 
  01=close 
  10-open 
  11=travel 

Code 5 – “first bit off=open” 

  00=errorl 
  01=open 
  10-close 
  11=travel 

For dev ice class code 5 (breaker): 

Breaker type devices do not use the format code.  The following mapping is always used: 

  00=open 
  01=closed 
  10-locked out 
  11=reclosed 

5.3 Telemetry Address 

The format of the telemetry address is as follows: 

  CL:RTU:A:B:C 

CL = Communication Line Number 

RTU – RTU Number (slave Address) 

 

A = Hardware Address Part “A” 

This field is used to indicate the data address within the slave unit.  Points are numbered 
from 1 for each of data types 1, 2 and 3. 
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For best performance, points should be arranged in large blocks.  This will minimize the 
overhead of repeated polling of discontinuous blocks.  The scan task will try to optimize 
small discontinuities in the point list by polling a range that includes the unused points, 
but this wastes transmission time. 

B = Hardware Address Part “B” 

The “B” field is used to indicate the data type. 

  B Data Type  Valid Range for “C” 

  1 Coil Status   0 
  2 Input Status   0 
  3 Holding Register  1 - 16 
  4 Input Register   1 - 16 

Infrequent scan points are indicated by having a value of 16 (decimal) added to their “B” 
address.  For example, a holding register will have a “B” address of 3 if on normal scan, 
but 3 + 16 = 19 if on infrequent scan. 

C = Hardware Address Part “C” 

The “C” field is used to indicate the bit number within the data structure.  The field is 
ignored for B = 1 (coil) and B = 2 (input status) and may be 1 to 16 for B = 3 (holding 
register). 

5.4 Control Address 

The format of a control address is: 

  CL:RTU:A:B:C:D 

CL = Communication Line Number 

RTU = RTU Number (slave address) 

A = Hardware Address Part “A” 

The “A” address must be a legal coil or register number within the slave. 

B = Hardware Address Part “B” 

The “B” address defines the control function.  For coils, a value of 1 means “coil on “, a 
value of 0 means “coil off”.  For registers, the “B” address represents the desired register 
value. 

C = Hardware Address Part “C” 

The “C” field is not used for control. 

D = Hardware Address Part “D” 
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The “D” address specifies the type of control. A “D” of 0 or 5 specifies a “:Force Coil” 
control.  A “D” of 6 specifies a “Register Preset” control.  A “D” of 7 specifies a mask write 
to holding register control type. 

A summary of the control address structure is shown below: 

  A   B   C  D 

  Coil number  1 = coil on  0  0 or 5 
  1 – n   0 = coil off  
 

Register number Register value  0  6 
 1 – n   0 = 999  

     A   B   C  D 

Register number Register value  0 for off  7 
 On RTU  Bit Number to Control. 1 for on 

    Starts at Zero 
 

6 Modbus TCP (over TCP/IP) 
Modbus over TCP/IP, also known as Modbus/TCP, has a different internal protocol representation than 
Modbus over serial.  If the IPNMAP is set up with the MODBUS keyword for the port, the system will 
automatically convert the protocol in to the Modbus/TCP format. 
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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. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
  

45 Fadem Road 
Springfield, NJ USA 
T: +973-379-7400 F: +973-346-2138 

W: www.qeiinc.com  
 

 
 
 
 
 

http://www.qeiinc.com/

