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Modbus II Client 

This is the Modbus II Client addendum. This addendum describes the pop-up window tabs, 
fields, and ranges of valid parameters for entry in those fields.  

NOTE: 
The documentation and/or manuals provided by the IEDs vendors must be read and 

understood thoroughly prior to configuration. 

Revision Description Date 
A Release to Production September 1999 
B Formatting Update August 2001 
C Add the Modbus II Client May 19, 2005 
D Added the Modbus function 

codes. Added the Float 16(Rev) 
data type. Updated driver polling 
counts.  Added Type3 controls. 
 

May 22,2006 

E Formatting Update April 2012 
F Formatting Update January 2016 

About this Addendum 
Use of this addendum should be for reference purposes only; all parameters to be entered 
should be carefully planned prior to any configuration attempts. Any information about 
aspects of the Modbus Clients and IEDs should be referenced from the vendor 
documentation. Some parameters may vary based on the version of “Template.mdb” 
currently in your system. 

NOTE 
Some parameters may vary from the displays in the illustrations that follow. This is because 

the “Template.mdb” file currently used by your system may be different. 
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Modbus Clients and IEDs 
The Modbus II Client enables all the interfacing between the 6CPP6-processor board and 
Modbus IEDs. For IEDs that require sizing, the user must create the polling tables to 
determine the total number of points that will be read from the IED. Polling is a method of 
interrogating devices sequentially to read data or write data to registers. 

All Modbus IEDs can be polled through a single port or through multiple ports if required. The 
driver polls each port independently and there is a speed advantage gained from using 
multiple ports.  This advantage is most apparent when the system is polling a large number of 
Modbus IEDs. 

There are four different Modbus IED driver types. 

1. Generic 

2. Modbus1 

3. Modbus2 

4. Modbus3 

The design of ConfigWiz required that all the IEDs of one type must have the same number 
of points. In the case of Modbus, the feature that allows the sizing is part of the standard IED 
template that is provided for every IED, unfortunately, the Modbus driver requires a polling 
table that determines the number of points and this information is what must be entered when 
sizing the IED. There is only one polling/control table for each IED type. It is very important 
that care be exercised when entering the sizing of the IED to ensure that the sizing matches 
the number of points entered in the polling tables. ConfigWiz does not verify that one does 
not contradict the other. 

The driver polling table defines the polls that the client will send to the Modbus IED and tells 
the client how to parse the returned data. The analog data can be scaled if the destination 
server is a 12-bit server.  12-bit servers can only send and receive analog and set point 
values in the range of +2047 to –2048.  The scaling ability of the Modbus Client assures that 
you will not lose resolution if the Modbus IED returns values that will overflow a 12-bit value. 
Another feature of the Modbus Client allows you to enter an offset (from 0) for data values 
that are not symmetrical. 

The choice of a driver type depends on the size of the Modbus IED that you will be polling.  
Use this table to determine which polling driver meets your requirements. 

Driver Polling Counts 

Driver Gen. Poll Groups Set Points Control Points 

Generic 4 16 3 

Modbus1 8 16 6 

Modbus2 8 16 6 

Modbus3 4 16 48 

 
If you require more then sixteen set point registers then you could set the set point output to 
by IED instead of using the driver configuration.  This gives you the ability to set different 
registers for each IED.  It is much more flexible then using the driver type set point. 
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Modbus Function Codes 

 

Below is a list of Modbus function codes supported by the Modbus II Client. 

 

Code Function   Definition 

01 Read Coil Status  Read coils 0XXXX 

02 Read Input Status  Binary Input Registers 1XXXX 

03 Read Holding Registers  Holding Registers 4XXXX 

04 Read Input Registers  Binary Input Registers 3XXXX 

05 Force Single Coil  Control coils 0XXXX 

06 Preset Single Register  Holding Registers 4XXXX 

16  Preset Multiple Registers Holding Registers 4XXXX 

 

Please note that the actual register definitions are provided by the Modbus manufacturer and 
may not necessarily match this table.  Consult the manufacturer documentation.  All registers 
may be entered as a XXXXX number or as the binary equivalent.  For example: to read 
holding register 40001 you may enter 40001 or 0000 in the RegAddress field of the driver. 

 

NOTE 
The Driver tabs data can be entered only once and applies to all Modbus Clients regardless 

of type. The Standard tab must be entered for each individual IED. 

The Modbus Driver contains the polling tables for all the IED types. The user should select 
only the tabs and enter data in the fields for required IEDs. A full understanding of the 
Modbus protocol and data register formats is required before trying to configure a Modbus 
IED.  
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Generic Data 

 

NOTE 
The format is identical for all available groups in the tab, but the following table describes one 
general instance for a group. 

Field 
Name 

 
Description 

Selectable 
Entries 

Valid 
Entries 

Default  
Values 

Funct 
CodeG1 to 
G4 

Displays the Function Code 
value. Select Modbus Function 
Code to poll the data for groups 
1 to 4. 

1;2;3;4 PickList 3 

Reg 
AddressG1 
to G4 

Displays the Register Address 
value. Enter first register 
address for groups 1 to 4. 

 0,65535 0 

Reg 
CountG1 to 
G4 

Displays the Register Count 
value. Enter number of registers 
to read for groups 1 to 4. 

 1,125 1 

Reg 
TypeG1 to 
G4 

Displays the Register Type 
value. Modbus type of register 
for groups 1 to 4. Select Do not 
poll, if group not required or 
select one of the types of 
registers shown. 

Do not poll; 

16-bit Integer; 
16-bit Status; 
8-bit Status; 

1-bit 
Status(LSB); 
Accumulator; 

PickList Do not 
poll 
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+- 2047full 
scale; 

Numeric code; 

Float; 

Float (32-bit 
Reg) 

2-4 Status 

 

First 
PointG1 to 
G4 

Displays the First Point value. 
Enter IED first point of group, if 
status group, Comm Fail is 
status point 0 for group 1 

 0 –
65535 

1 

 

NOTE 
When entering the FirstPointG1 parameter value, the user must allow for the first 
Status point to act as the IED communication failure status (point 0). Begin the IED 

Status with point 1. All other points begin with zero. 

 
The Generic, Modbus1, Modbus2 and Modbus3 RegTypeG (Registers Type Groups) options 
are as follows: 

 Do not poll. Select this option when the entries of this group are not required. 

 16-bit integer.  Select this option if the register to be read contains signed 
integer values in 16-bit binary format. 16-bit integer requires one analog point 
for each register when determining the Analog sizing. 

 16-bit status. Select this option if the register to be read contains 16 individual 
status points. 16-bit status requires 16 status points for each register when 
determining the Status sizing. 

 8-Bit status.  Select this option if the register to be read contains 8 individual 
status points. The 8 bits are in the LSB of the register.  8-bit status requires 8 
status points for each register when determining the Status sizing. 

 1-bit status.  Select this option if the register contains a single status point in the 
least significant bit of the register. Requires one status point for each register 
when determining the Status sizing. 

 Accumulator.  Select this option if the register contains an unsigned 16-bit 
accumulator integer value in binary format. Accumulator requires one 
accumulator point for each register when determining the Accumulator sizing. 

 +- 2047 full scale.  Select this option if the register contains a signed 12-bit 
analog value in binary format. The value will be normalized to 16 bits. +- 2047 
requires one analog point for each register when determining the Analog sizing. 

 Numeric code.  Select this option when the register contains a value in any 
format up 16 bits. The value will be passed to servers or PLCC in an “as is” state 
(normalizing will not be applied). If the value uses more than 12 bits, the 12-bit 
servers will limit it to a maximum value of +- 2047. PLCC could handle the 16 bits 
provided that the correct formulas are entered to scale the data. Numeric code 
requires one analog point for each register when determining the Analog sizing. 
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 Float 16.  Select this option if the device returns 32-bit IEEE-754 floating point 
numbers as two separate registers.  The least significant register is first, followed 
by the most significant register.  All floating point values are changed into a 32-bit 
long integer value.  This 32-bit long value is returned as two 16-bit analog values 
where the least significant word is the first analog point (n) and the most 
significant word is the second analog point (n + 1).  If the point is scaled then the 
resulting scaled value is returned in the first analog point (n) and the second 
analog point (n + 1) is set to 0. 

 

For Example: 

 The manufacturer of the Modbus device defines two floating point numbers in 
four sequential registers.  One value is current and one is Voltage. 

 

Register Name  Data Type  

 40001 Current  IEEE Floating Point (Least Significant 16-bits) 

 40002 Current  IEEE Floating Point (Most Significant 16-bits) 

 40003 Voltage  IEEE Floating Point (Least Significant 16-bits) 

 40004 Voltage  IEEE Floating Point (Most Significant 16-bits) 

 

 

 In the driver define: 

Function code (FunCT) as 4 (Read Holding Registers). 

 RegAddress is set to 40001 or 0000. 

 RegCount as 4. 

 Size for 4 analog points. 

 Reg Type from the drop down list as Float 16. 

 

 Float 16(Rev).  This option is exactly the same as the Float 16 type except that 
most significant register is first, followed by the least significant register. 

 

 Float 32-bit Register.  Select this option if the device returns 32-bit floating point 
numbers as a single 32-bit register.  All floating point values are changed into a 
32-bit long value.  This 32-bit long value is returned as two 16-bit analog values 
where the least significant word is the first analog point (n) and the most 
significant word is the second analog point (n + 1).  If the point is scaled then the 
resulting scaled value is returned in the first analog point (n) and the second 
analog point (n + 1) is set to 0. 

 

Example: 

 The manufacturer of the Modbus device defines two floating point numbers in 
two 32-bit sequential registers.  One value is current and one is Voltage. 

 



ConfigWiz Addendum Modbus II Client  

Copyright © 2016 QEI 7 

 Register Name  Data Type  

 40001 Current  32-bit IEEE Floating Point  

 40002 Voltage  32-bit IEEE Floating Point  

 

In the driver define: 

Function code (FunCT)as 4 (Read Holding Registers). 

 RegAddress is set to 40001 or 0000. 

RegCount as 2. 

 Size for 4 analog points. 

 Reg Type from the drop down list as Float 32. 

 

 2-4 Bit Status.  Translates a two-bit status into a set of discrete four-bits.  Make 
sure that you size the IED for the extra status bits.  For every two bits returned 
from the IED you must size the client for 4 bits.  The following table shows the 
relationship between the two types. 

00 ->0001 

01 ->0010 

10 ->0100 

11 ->1000 
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Modbus 1, 2, and 3 Cnt, Data, Dat2 
 The Modbus 1 is a general purpose IED that allows up to eight (8) groups of 

registers to be read. Each group specifies the function code, register address, 
number of registers to be read, the register type and the point number of the IED 
assigned to first point of this group. Entries in the Modbus1Data, Modbus1Dat2 
and Modbus1Cnt tabs determine the order of the points and the required sizing. 
Six control points (on/off) and 16 set points are available.  The function codes, 
register address, on code and off code can be specified here. 

 The Modbus 2 is a general purpose IEDs that allows up to eight (8) groups of 
registers to be read. Each group specifies the function code, register address, 
number of registers to be read, the register type and the point number of the IED 
assigned to first point of this group. Entries in the Modbus2Data, Modbus2Dat2 
and Modbus2Cnt tabs determine the order of the points and the required sizing. 
Six control points (on/off) and 16 set points are available. The function codes, 
register address, on code and off code can be specified here. 

 The Modbus 3 is a general purpose IED that allows up to four (4) groups of 
registers to be read. Each group specifies the function code, register address, 
number of registers to be read, the register type and the point number of the IED 
assigned to first point of this group. Entries in the Modbus3Data and 
Modbus3Cnt tabs determine the order of the points and the required. Forty-eight 
control points (on/off) and 16 set points are available. The function codes, 
register address, on code and off code can be specified here. 

In the following figures and tables, the Modbus 1 tab is used as a reference for all three 
Modbus IED tabs because they are identical in format with only difference in the number of 
points. 

Modbus1Data 
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ModbusDat2 

 

NOTE 
The format for groups 1L to 8L (Modbus 1), or 1L2 to 8L2 (Modbus 2), or 1L3 to 5L3 

(Modbus 3) are identical. 

Field 
Name 

 
Description 

Selectable 
Entries 

Valid 
Entries 

Default 
Values 

Funct 
CodeG1 to 
G8 

Displays the Function Code 
value. Select Modbus Function 
Code to poll the data for groups 1 
to 8. 

1, 2, 3, 4 PickList 3 

Reg 
AddressG1 
to G8) 

Displays the Register Address 
value. Enter first register address 
of groups 1 to 8. 

 0 –
65535 

0 

Reg 
CountG1 to 
G8 

Displays the Register Count 
value. Enter number of registers 
to read for groups 1 to 8. 

 1 - 125 1 

Reg 
TypeG1 
to G8 

Displays the Register Type 
value. Modbus type of register. 
Select Do not poll, if group not 
required, or select one of the 
types of registers shown. 

Do not poll; 
16 bit Integer; 
16 bit status; 

Future; 
1 bit status 

(lsb); 
Accumulator; 

+- 2047full 
scale; 

Numeric 
code 

PickList Do not 
poll 

First 
PointG1 to 
G8 

Displays the First Point value. 
Enter IED first point for groups 1 
to 8, if status group, Comm Fail is 
point 0 of group 1. 

  1 



Modbus II Client                                                                                                       ConfigWiz Addendum  

10                                                                                            Copyright © 2016 QEI  

Modbus1Cnt 

 

NOTE 
The format for groups 1L to 5L (Modbus 1), or 1L2 to 5L2 (Modbus 2), or 1L3 to 5L3 

(Modbus 3) are identical. 

Field 
Name 

 
Description 

Selectable 
Entries 

Valid 
Entries 

Default 
Values 

Funct 
CodeP(n) 

Displays the Function Code 
value. Select Control function 
code for point (n). n = 0 - 5. 

5, 6, 16 PickList 5 

Reg 
AddressP(n) 

Displays the Register Address 
value. Enter Control coil or 
register reference for point (n).  

n = 0 – 5. 

 0 – 
65535 

0 

OnCodeP(n) Displays the OnCode value. 
Enter On code for point (n).  
n = 0 - 5. 

 0 –
65535 

65280 
or 

&hFF00 

OffCodeP(n) Displays the Off Code value. 
Enter Off code for point (n). 
n = 0 - 5. 

 0 –
65535 

0 
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Polling 

 

Field 
Name 

 
Description 

Valid 
Entries 

Default 
Values 

Description Displays the function Description. Enter function 
or name of each IED or leave blank. 100 
characters maximum for all names. 

  

Next 
Poll 

Displays the NextPoll value. Enter wait interval 
before polling the next device in milliseconds. 

1 –
65535 

30 

Normal 
Poll 

Displays the NormalPoll value. Enter wait interval 
between normal poll cycles in seconds. 

0 –
65535 

5 

Poll 
Retries 

Displays the PollRetries value. Enter number of 
polling retries after no response. 

1 - 10 3 

Poll 
Fail 

Displays the PollFail value. Enter number of polls 
before failing a device. 

1 - 1000 5 
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Properties Per IED 
Right clicking on a Modbus IED and then choosing properties accesses the following tabs.  
Unlike the driver tab these properties are set on a per IED basis. 

 

Scaling Tab 
Displays a list of analog point scale factors.  If the server is 16-bit then use the default scale 
of 32767.  If the server is 12-bit enter the scale value which is the highest value that the point 
will ever reach. 

 

Scaling2 Tab 
Displays a list of analog point scale offsets.  If you don’t need to offset the returned Modbus 
analog value leave this value the default value of 0. 

 

Controls Tab 
 

Field 
Name 

 
Description 

Selectable 
Entries 

Valid 
Entries 

Default 
Values 

ControlType Allows you to pick the type of 
control.  Selecting UserDefined 
will cause the Modbus Client to 
use the controls defined on the 
driver page.  Choosing TypeXXX 
will send that type as described 
below.  This also activates the 
ControlReg tab 

UserDefined 

Type001 

Type002 

Type003 

 UserDefined 

 

UserDefined: Uses the control setup defined in the driver section. 

Type001:  Sends the control as Modbus function code 6 (Preset Single Register). 

Sends 0CCA (hex) as the preset register value for a close command. 

  Sends 07CA (hex) as the preset register value for a trip command. 

  The register number is taken from the ControlRegs tab. 

Type002:  Sends a select before execute.  This command uses 2 registers for each control.  
The select is sent to point n.  The execute is sent to point n + 1. Make sure to 
size this for the number of controls multiplied by 2. 

Sends the control as Modbus function code 6 (Preset Single Register). 

Sends 000A (hex) as the preset register value for a select to point n. 

Sends 0CCA (hex) as the preset register value for a close command to point n + 
1. 
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  Sends 07CA (hex) as the preset register value for a trip command to point n + 1. 

  The register numbers are taken from the ControlRegs tab. 

For Example: 

  Modbus Register Number Control Action 

00 Send Value 000A - Select Control Point 0 

01 0CCA Close/07CA Trip Control Point 0 

02 Send Value 000A – Select Control Point 1 

03 0CCA Close/07CA Trip Control Point 1 

Type003:  This command uses 2 registers for each control point as a trip/close pair.  It does 
not send a select.  Sending an FF00 (hex) to the lower register (n) defines a trip 
command.  Sending an FF00 (hex) to the higher register (n + 1) defines a close 
command.  Make sure to size this for the number of controls multiplied by 2. 

Sends the control as Modbus function code 5 (Force Single Coil). 

Sends FF00 (hex) as the force single coil value for a trip command to point n. 

Sends FF00 (hex) as the force single coil value for a close command to point n + 
1. 

  The register numbers are taken from the ControlRegs tab. 

  For Example: 

  Modbus Register Number Control Action 

04 Trip Control Point 0 

05 Close Control Point 0 

06 Trip Control Point 1 

07 Close Control Point 1 

 

ControlRegs Tab 
 

 Maps the TypeXXX controls to a Modbus register. The ControlRegs tab is not used if 
UserDefined is selected  
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Standard Tab 

 

Field 
Name 

 
Description 

Selectable 
Entries 

Valid 
Entries 

Default 
Values 

Address Displays the Modbus address. 
Enter MODBUS Address or 
SEL2020 port. 

 1 - 247 1 

PortNumber Displays the PortNumber. Select 
port number for this Modbus or 
SEL-CP. Ports 1, 2, 4-9 are the 
only valid ports. (See 6CPP6-
processor board for available 
ports.) 

Port1; 
Port2; 

NotValid; 
Port4; 
Port5; 
Port6; 
Port7; 
Port8; 
Port9; 

NotValid; 
NotValid; 
NotValid 

Picklist Port 4 

PollEnable Displays PollEnable option. 
Select No to stop polling this 
device. 

No, Yes Picklist Yes 

Eport 
Number 

Enter the Eport number if the 
Modbus II Client will be polling 
over an ethernet connection. 

 1 to 127 1 
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SEL 2020 

The SEL 2020 has the capability of obtaining data from 6 different types of IEDs 
communicating through an SEL 2020. For each type (A to F), the user can select the number 
of registers to be read for the Target, Meter and History register in the SEL 2020 memory 
map. Typical IEDs that can be polled using types A to F are 221G, 251, 321, 501, 587 and 
221F. The default register count provides the registers shown in the table below.  

NOTE 

Any changes to the default sizing will result in a different point count.  

 

SEL 2020 Registers 

Type A B C D E F 

Via SEL2020 SEL2020 SEL2020 SEL2020 SEL2020 SEL2020 

Polling F.C. 4 4 4 4 4 4 

Read Status 
Reg. 

2108-11 2108-12 2108-12 2108-11 2108-11 2108-11 

Polling F.C. 4 4 4 4 4 4 

Read 
Analog 
Reg. 

108-21 108-22 108-21 108-21 108-21 108-21 

Polling F.C. 4 4 4 4 4 4 

Read 
Historical 
Reg. 

209-21 209-22 209-21 209-21 209-21 209-21 

Polling F.C. 5 5 5 5 5 5 

Write 
Control 
Reg. 

h10A7 h10A7 h10A7 h10A7 h10A7 h10A7 

On 
Command 

hFF00 hFF00 hFF00 hFF00 hFF00 hFF00 

Off 
Command 

h0000 h0000 h0000 h0000 h0000 h0000 

SEL2020 Points 

Type A B C D E F 

Via SEL2020 SEL2020 SEL2020 SEL2020 SEL2020 SEL2020 

Status  
Points 

65 81 81 65 65 65 

Analog 
Points Meter 
+ Historical 

29 27 29 29 29 29 

Control 
Points 

1 1 1 1 1 1 

All IEDs of one type are polled for the same number of registers. One control point (on/off) is 
provided for required use. 
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MTWIExA and P3720 Description 

The MTWIExA and P3720 require entries in the Standard and Polling Tabs only. The polling 
tables and sizing are fixed and not available to the user. A complete list of the specific points 
read from these IEDs can be seen in the Point Filtering or Point Mapping pop-up windows.   

IED Points Totals 

Model Status Points Analog Points Control Points 

PM 3720 12 36 3 

MTWIExA 17 69 2 (internal) 

 

 

2020 A to F tab 
The 2020 A to F tab is for the SEL2020 communication processor to SEL relays. The fields, 
Descriptions of those fields and a list of valid entries for the 2020 A to F tab are listed and 
illustrated below. 

 

Field 
Name 

 
Description 

Valid 
Entries 

Default 
Values 

Target 
RegCount 

Displays the Target Register Count value. Enter 
number of Target registers to read.  
16 targets per register.  

1 - 40 4 

HistReg 
Count 

Displays the Historical Register Count value. 
Enter number of Meter Data registers to read.  

1 - 61 14 

MeterReg 
Count 

Displays the Meter Register Count value. Enter 
number of History Data registers to read. 

1 - 16 13 

 


