Application Note: WI-GTWY-9-ET1 Modbus TCP & OPC Server
App Note WI-GTWY-9-ET1 v1.2

PURPOSE

The purpose of this document is to provide the reader with an application note for setting up
an OPCServer, (KEPServer Enterprise) communicating Modbus TCP with an Weidmuller
WI-GTWY-9-ET1 gateway.

This application should be read in conjunction with user manuals for details on powering and
programming WI-GTWY-9-xxx. The reader would also have a firm understanding of the
Modbus TCP protocol and programming the KEPWares KEPServer OPC Server.

MATERIALS

Kepware KEPServer OPC Server Software,

WI-GTWY-9-ET1 gateway,

W-Series Configuration utility,

RS232 DB9 serial cable,

RJ45 Ethernet cables and Network Hub (depending on connection crossover cables may be
needed)

WI-GTWY-9-ET1 CONFIGURATION
Under Ethernet Settings the modules IP address needs to be set. If going through a network

then this address will need to be entered also under Gateway address. Ensure the Enable
Ethernet/IP checkbox has been Disabled and Enable Modbus Server has been enabled.

(=] B3
File View LUtiities UnitOptions Help
Th Madbus TCP Demo
=1 [ Urits [~ Ethernet Options: —— Web Options:
= Modbus TCP gateway P Addiess.......... 192-168 -0 -130 Enable Admin Mode...................ccoevnn: -
P4 Mappings ;
F{ Block Mappings Subnet hasic) 255 * 295 < 255 = 0 Enable HTTP SEIvel...ooovcor v
H Fieldbus Conlfig
% Sensilivities Galeway Addiess,,, | 259 * 255 = 255 = 255 Enable FTP SEIVEL. ... ¥
b Ethemet Settings
UpdaleTimes Enable Switch Address..................... o Enable Virtual File System...................... v
Comm's Fail Times
Enable Etheinet Debug WV Enable Telnet Server.....c.ooooe. Vv
Connect Timeout (sec) 53 I
Modbus TCP Opions:
o Debug Pott |18384 |
Enable Modbus Server........................... W ||| —
Connect Timeout sec)............ 0 SMTP Server. ... 255 * 255 * 255 = 255
~Ethemet Industrial Protocol (Ethemet/IP)
Enable Ethemet/IP. u
Metwork Debug Options:
¥ setting: | #{] Program Unit |
2{} Debug 1/0 Heg'sl o] Load Unit |
2 Moritor Comms | ModbusTCP Debug |
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Issue 1.2

To exchange data between the WI-GTWY-9-ET1 and an OPC Server a series of Fieldbus
Configurations that link the I/O registers of the Gateway to the Fieldbus need to be made.

In the example below Regs 1,2,3,4 are being written across to Fieldbus location 1,2,3,4.
Also Fieldbus location 1025 is being read into Reg 10.

S [=] E3
Fle View Utities UnitOptions Help
E "ﬁ Moth§ TCP Demo ~Fieldbus Options: ———————
=i Units Status Location
= Modbus TCP gateway {_—J
I Mappings ; New Fiekdbus Mappi
P4 Block Mappings T e B L ¢ O i |
b @ Ficldbus Config [™ Clear Reg's when Offine - -
% Sensitivities ] o e Mo —— @Edt Fieldbus Mapping |
5.8 Ethemnet _Sethngs " Byte (8 bits)
HpdaieTimes @ Word (16 bits) | i Delete Fieldbus Mapping |
Comm's Fail Times
WV Modbus TCP
| I/0Rea | Fieldbuslen | 1/0Count | CmdType | BIT Offset |

prry
-
— |/DReg10

1/0 Reg 1 1
1025

4
1

Wite WORD  N/A
Read WORD M/A

Comm Port 3 Selected

[Version: 1.30 Build: 183

B

Ethernet Configuration

Radio Interface-

170 Register [16bit)
C—
IO Count

[ |

~Transfer Mode:
" Single Bit Mode

" Byte Mode (8 bits)

&+ Word Mode (16 bits)

Ethernet Configuration for: Modbus TCP gateway

Command Type
<_| Read "I_

Fieldbus Interface

[v MS Byte First

I/O Location (16 bit)
1025 _|

The above example shows a Command Type Read from the Fieldbus Interface to the
Gateway. This will come from the OPC Server’s output tags.

The next Command Type Write mapping below is to the Fieldbus Interface in which the OPC
Server will read this value and store in its Input tags.
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Ethernet Configuration x|

: :  Apply |
Ethernet Configuration for: Modbus TCP gateway

—Radio Interfface ——— ~Fieldbus Interface

B Command Type
!Write '|_>
Transfer Mode:

I/0 Register [16bit) " Single Bit Mode

|1 _| s e 1/0 Location (16bit)
(=3 s

10 Count e 1 —I

|4 EI

2 &+ Word Mode [16 bits)

Once mappings are complete configuration will need to be downloaded to module via RS232
cable as per manual.

OPC SERVER CONFIGURATION

The OPC Server software now needs to be setup.

<t KEPServerEnterprise - [C:\Program Files\Rockwell Software\KEPS erverEnterprise\Projects\default.... [M[=] E3

File Edit View Tools Help
W Plaar|e ) 2R |d20
=-%” Channell Tag Name [ Addiess | DataType [ ScanRate | Scaling | Desciiption
=l ﬂm Modbus TCP gateway
[ Gateway
«| | 2]
Date | Time | Source | Ewvent
| | 2
Ready [Clients: 1 |Active tags: 26 of 26 4
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Device Properties X |
Create a new Channel and add

the fO||0Wing : Settings _ | Blocks I Yariable Import Settings

Name — Any name you want Timeout ] Database Creation ] TCPAP
Model — Select Modbus — Channel &ssignment
IP address — Must be the same as
the one configured in the WI- ,
GTWY-9-ET1 Driver: Modbus Ethernet
Timeout times -Default. Connect
timeout = 3, Request Timeout =

1000, Fail after = 3, Name: [ Gateway
TCP/IP port - 502.

Mame: Channell

—Device

Model: I Modbus 3
1D: |192.153,u.190.u
[V Enable data collection [ Simulate Device

| OK I Cancel Soply Help

< KEPServerEnterprise - [C:\Program Files\Rockwell Software\KEPS erverE nterprise\Projects\default. pfe *]
File Edit View Tools Help

DEEHRMLOOF «sBREX A

=-4” Channell Tag Name | Address | Data Type [ Scan Rate | Scaling I Description
=l fiatmy @ Ciyéinalog 401025 Waord 100 Linear Output to City
Al |OMeloseAnalog! 300001 Word 100 Linear Input from Mekose AINT

I Meliosetinalog? 300002 ‘Word 100 Linear Input from Melrose AIN2
JRiverRoomanalog] 300003 Word 100 Linear Input from RiverRoom AIN1
JRiverRooménalog2 300004 Wwaord 100 Linear Input from RiverRoom AIN2
4| | i

Ready [Clients: 1 |Active tags: 26 of 26 7

When this is done you can setup appropriate tags for the 1/0.

In this example | have setup 4 Modbus Read Word Tags starting at Modbus address 30001
tags and 1 Modbus Write word Tag at address 41025.

The Modbus Command is made up of a Command and a Modbus Address.

Modbus commands are 0X = Write Bit, 1X = Read Bit, 3X = Read Word, 4X = Write Word
So 30001 will Read Word at Modbus location 1 or 41025 will Write Word to Modbus
Location 1025.

For Further Information on addressing refer to Weidmuller WI-GTWY -9-xxx Manual
for Modbus TCP Addressing Ranges
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Each Tag needs to have
Name — Tag name

Modbus address — Standard Modbus
command & address i.e 1X, 3X, 4X or 0X
Description - Description of what the 1/O is.
Data type — Select Word as all Gateway

registers are 16 bit

Client Access — Read only for inputs or

Read/Write for Outputs.
Scan Rate — Default 100 mSec.

You can also setup Scaling on
each of the Tags if you wish.
WI-GTWY-9-ET1 I/O registers
are 16 bit (0 — 65535) and a
typical range for an analog
value from a field station is
4mA = 16384 decimal

20mA = 49152 decimal

This is shown here as being a
linear scale of 0 to 100 % is
equal to decimal value 16384
to 49152

Tag Properties

General | Scaling

-~ |dentification

Name; |GEEEETE )]

Address: [200001 LI il

Description: IInput from Meloze AIM1

dme

— Data propertie:

Data ype: IWord 'l
Client access: IHead Orily 'I
Scan rate: |1 oo _|::l milizeconds

V' Danot allow clients to gveride data type

Tag Properties

General  Scaling |

" MNone 0

— Raw Value Range

D ata type: Word

High |491 52
L |1 G354

€ Square root

— Scaled Yalue Range

Data type: m
High: I'IDD [ Clamp

Loy ID [~ Clamp
Units: |°/o

Ok, I Cancel e[t Help

For Firmware versions 1.76 and above Scaling of the 1/O registers can be applied in the
W-series configuration softwarefor all read and write commands.
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When all tags have been setup select “Launch OPC Quick Client” from the Tools drop down
Menu and this will launch the OPC Client. See below.

OPC Quick Client - Untitled *

Fle Edit View Jools Hep

DEdeFra® s BRX

& KEPwareKEPSeveEnieprisaVd IS T Data Type [ Value | Timestanp | Guaity | Update Count |
3 _system ) Channell, Gateway Gateway.Cityinalog Double 50 04:28:22719 Good 2
(E3 Channell._System ) Channell. Gateway .G ateway. MeloseAnalog! Word 1 042822719 Good 2
) Chanell. Gateway (I Channel. Gateway Gatewap Mekossbnalog?  Word % 042822719 Good 2
‘-_..l g;annel'l_ Galewny _Sysiem @ Channell. Gateway .G ateway RiverRooménalog]  Word 42 04:28:22.7119 Good 2
W Charinell. Gatcway T I Chamnell. Gateway GatewspRiveFloomdnalog? Wod 57 042822719 Good 2

Dale | Time | Event _|

@ 1/10/2005 42823 AM The OPC Quick Chent will run for 2 hours before automatically shutting down.

11072005 4:2823 AM Connected to server 'KEPware KEPServerEnterprize V4.

0 141042005 42823 AM Added group *_System' to 'KEPware KEPS erverEnterprise V4",

© 1102005 4:2823 AM Added 9 tems to group '_System’.

@ 1/10/2005 42823 M Added group 'Channel,_System' to 'KEPware KEPServerE niterprise V4!

@ 110/2005 4:28:23 AM Added group 'Channell. Gateway _System’ to KEPware KEPServerEnterprize V4",

@ 11072008 4:28:23 AM Added 4 items to group 'Channell._System’.

@ 11072005 4:28:23 M #Added group 'Channell. Gateway' to KEPware KEPServerE nterprize. V4"

@ 11072008 4:2823 AM Added 8 items to group 'Channell, Gateway _System'.

o 1/10/2005 42823 AM Added group ‘Channell. Gateway' to KEPware KEPServerEnterprise V4",

o 1/10/2008 4:28:23 AM Added 5 items to group Thannell. Galeway'.

Ready ’m&uﬂ!—% 7

We can see it generate a number of default groups showing system status etc but the main one
we are interested in is the Channel LWI-GTWY-9-ET 1.Gateway group which shows all of
the Tags we configured in the previous step.

Item ID I Data Type I Walue | Timestamp I Guality | Update Count |
€ Channell. Gateway .G ateway.Citybnalog YWord 50 05:02:32:765 Good 2
@] Channell. Gateway .G ateway. Melrosednalogi YWord " 05:02:32:765 Good 2
€ Channell. Gateway .G ateway.Melrosetinalog2 Word 26 05:02:32:765 Good 2
€ Channell. Gateway .Gateway RiverRooménalogl  Word 42 05:02:32:765 Good 2
€ Channell. Gateway .Gateway RiverRooménalog2  Word 57 05:02:32:765 Good 2

Y

If the OPC Server is reading values from the Gateway you will see under “Quality” — Good. It
will show “Bad” if there is a communications problem.
Also you will have a value which is the scaled value from the Gateway registers.
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Issue 1.2

You can view the current values in the registers by using online diagnostics over an Ethernet
Connection to tags show the correct values or debug any problems

Select Ethernet Settings in Configuration Program, Select Debug I/O Regs and confirm that
you want to debug the 1/O registers at IP address.

I [=] B3
File “iew Utlites UritOptions Help
_W Modbus TCF Demo
EIH Units Ethemet Options: ——————————————— ~Web Options:
& [ModbusTCPgateway IP Address............| 192-168 +0 =130 Enable Admin Mode...................... "
H Mappings _____ -
¥ Block Mappings Subnet Mask........| 255 * 255 = 255 = 0 Enable HTTP Server.........ooooooocenn. 7
B Fieldbus Config T e
% Sensilvities Gateway Address... | 255 * 255 * 255 = 255 Enable FTPServer .- 72
Ethemet Settings
UpdateTimes Enable Switch Address..........coooeveivenenne [ Enable Virtual File System........................ ¥
Comm's Fail Times
Enable Ethemet Debug ... | Enable Telnet Server.... oo v
mlr,[.u -
Modt c_f Debug Unit at IP Address: 192.168.0.190
. 16384 S
Enat -
—Ethe
Enable Ethemet/IP. ..o |
~Network Debug Options: ———————————————
ﬂ Settings I -I[El Program Unit |
2{3 Debug 1/0 Fleg'sl ] Load Unit |
2 Monitor Comms I ModbusTCP Debug |
|Comm Port 3 Selected Wersior: 1.30 Build: 183 i
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Issue 1.2

Press “Connect” button and you should get a Green Connected indication. Then tick
“Continuous and press “Read” button.
The W-series configuration will now be continuously scanning the 1/0 Database in the WI-

GTWY-9-ET1.

1/0 Register Selection E3
10 Location: IO Register
4|/ Reg's 099 - oo 25000 30000 35000 |0 0 o 0 0
F31/0 Reg's 100199 10 |43182 0 0 0 0 0 0 0 0 0
110 Reg's 200-299 -0
#% 1,0 Feg's 200-299 D 0 D o D o 0 o 0 o
110 Reg's 400-499 30 o i 0 il 0 il 0 o 0 ]
P 1/0 Reg's 500599 40 {0 0 D 0 D 0 0 0 0 0
&% /0 Reg's BO0-639
%110 Fiag's 700799 B0 |0 0 0 o 0 o 0 o ] 0
%0 Reg's 500-899 80 |0 0 0 o 0 o 0 o 0 0
PE1/0 Freg's 9001333 70 |0 0 0 0 0 0 0 0 0 0
¥ /0 Feq's 1000-1039
¥ |40 Reg's 11001199 80 |0 o 0 o 0 o o o o 0
¥ /0 Req's 1200-1299 g0 |0 0 0 o 0 o ] o 0 ]
¥ /0 Feq's 13001339
#¥ /0 Feg's 14001439 :
&% |,0 Reg's 15001599 [ Debug Dptiorrs: Display
0 Req's 1600-1693 | Dizable Read frea [

1 1 k4 C t
&% 110 Reg's 1700-1739 o -onner Disable ‘white drea [ © Hex
¥ /0 Req's 15001839 - | ;
1 s & Disconnect - &+ Decimal _

|0 Feg's 1900-1999 3 5top | m
%40 Feg's 2000-2099 - e I " Discrete

4

.

X Cancel |

Back in the WI-GTWY-9-ET1Configuration section we configured Registers 1,2,3,4 to be
written across to the Fieldbus location 1,2,3,4 (Modbus Tag Commands 30001,30002, 30003,
30004) and also Fieldbus location 1025 (Modbus Tag Command 41025) is being read into Reg

10.

We can edit the registers in the 1/0 Register Selection Window by double clicking on the
register which will open a modufy box like this

n Modify 1/0 Register

S i=]E3

Drigplay
’71[" Hex

& Decimal ¢ Discrete

p [Em

" 0K

x Cancel |

From here we can enter a value into the register in
the available formats i.e Hex, Decimal or Discrete.
Then press “OK” and you should notice the Tag
Value change on the OPC Server screen
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Issuel.2
Item ID | Data Type I Value | Timestamp | Cuality
Channell. Gateway .G ateway. Cityénalog Word 50 05:02:32:765 Good
€ Channell. Gateway .G ateway. Meliosednalog] Word 1 05:02:32:765 Good
€1 Channell. Gateway .G ateway. Melrosednalog?2 Word 26 05:02:32:765 Good
¢ Channell. Gateway .Gateway RiverRooménalogl  Word 42 05:02:32:765 Good
Channell. Gateway .Gateway. RiverRBooménalog2  Word 5¢ 05:02:32: 765 Good

You will see each of the Tags in the OPC Server Corresponds to the values entered into the
Debug 1/0 screen

Melrose Analog 1 has a scaled value of 11 for 20000

Melrose Analog 2 has a scaled value of 26 for 25000

River Room Analog 1 has a scaled value of 42 for 30000

River Room Analog 2 has a scaled value of 57 for 35000.

We can now check that we can write a value into the OPC Server and read a value in the
Debug 1/0 reg screen.

Right click the Output Tag in this case it is Channell. WI-GTWY-9-ET1.Gatway.CityAnalog
and enter a scaled value you wish to change.

Synchronous Write

0K

Item ID | Current Value ‘Wwiite Value
@ Channell. Gateway .Gateway.Cityénalog 50 100 | Apply

il

Cancel

You should now be able to go back to the Debug I/O register screen and see that the register
has changed. In this case the scaled value was set for 100 % which would change the register
value to 49152 (20mA)

1/0 Reagister Selection X

170 Location: IO Register
&% /0 Reg's 0-99 - oo 20000 25000 30000 (35000 0 0 0 0 0
'ﬂil.-"ﬂ Reag's 100199 10 0 a 0 0 0 a a 0 0
%10 Reg's 200-299 20
% /0 Reg's 300-399 v 0 0 u v 0 0 0 v v
%10 Reg's 400-439 an o ] a 0 0 ] ] ] i i
PE1/0 Reg's 500533 40 |0 0 0 0 0 0 0 0 0 0
&% /0 Reg's BO0-E99
3| )0) Flag's 700739 &0 [0 0 ] 0 0 0 ] ] 0 0
#%|/0 Reg's S00-639 B0 [0 ] ] i i ] ] ] i i
oy \

u |/0 Reg's 300-333 70 0 0 0 0 0 0 0 0 0 0
%10 Reg's 1000-1039
¥/ Reg's 1100-1193 80 |0 o o a 0 o o o 0 0
% /0 Reg's 120041239 9o |0 0 ] i 0 ] ] ] 0 0
|10 Feg's 1300-1399
|10 Reg's 1400-1499 :
% 1/0 Reg's 1500-1599 R T rDisdlv——
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CSV File Import and Export

The server supports the import and export of tag data in a CSV (comma separated variable)
file. The CSV functions are only available when a Device or Tag Group is selected. Using
CSV import and export, tags can be created quickly in the application of your choice.

Important Note: The easiest way to create an import CSV file is to create a template using
File|Export CSV. Define the channels and devices that the project will contain. Next define a
tag for each device. Export each device or tag group as a CSV file. Use this template in a
spreadsheet application that supports CSV files and modify the file. The resulting CSV file
can then be saved to disk and imported back into the server under the same device or tag
group or under a new device or tag group.

Exporting a Server Tag List:

This generates a .CSV (comma separated variable) text file that contains a heading record
followed by a record for each tag defined under the selected device or tag group. The heading
record contains the following fields.

Tag Name - Name of the tag as it will be referenced in an OPC client.

Address - The device location referenced by the tag.

Data Type - The data type used for the tag as shown in the server Tag Data Type drop down
list box.

Respect Data Type - This forces the tag to follow its defined data type not the OPC client
request.(1, 0)

Client Access - Read/ Write access (RO, RW, WO)

Scan Rate - The rate in milliseconds that the tag address will be scanned when used with
most non-OPC clients.

Scaling - Scaling mode (Linear, Square Root)

Raw L ow - Low raw value

Raw High - High raw value

Scaled L ow - Scaled low value

Scaled High - Scaled high value

Scaled Data Type - The data type used for the tag after scaling is applied.

Clamp L ow - Force the resulting scaled value to stay within the limit of Scaled Low.(1, 0)
Clamp High - Force the resulting scaled value to stay within the limit of Scaled High.(1, 0)
Eng. Units - Units string.

Description - Tag description

Each tag record contains the data for each field in a tag record.

Weidmuller
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Microsoft5 Excel makes an excellent tool for editing large groups of tags outside of the
server. Once a template CSV file has been exported is can be loaded directly into Excel for
editing. A CSV file load in Excel would appear as follows:

Microzoft Excel - Gateway_ csv [ Tem] _
@_] File Edt “iew Inget  Format  Toole Data  Window  Help Type aquestionforbelp - - & X
e IS e ﬁ 3 82 D i3 WS | 2 B (2 | ¥ Reply with Changes... End Revisw... |
: il -0 -Bryls=s=EnH€lE-0-A- i@ aaal
k36 - e
A | B | ¢ | b | E | F | & | H [ 01 T J 1 =
| 1 |Tag Mame Address | Data Type Respect D Client Acc Scan Rate Scaling  Raw Low [Raw High | Scaled Lo Scs
| 2 |CityAnaloc 401025 Yord 1R 100 |Linear 16354 48152 a
| 3 |MelroseAn 300001 Yord 1 RO 100 |Linear 16384 43152 1]
| 4 |MelroseAn 300002 YWord 1RO 100 Linear 16354 43152 0
| 5 |RiverRoom 300003 Wyard 1RO 100 |Linear 16354 48152 1]
| B |RiverRoom 300004 YWord 1 RO 100 |Linear 16354 48152 a
7 -
M 4+ H) Gateway |41 | _'IJJ

: Dyaw~ g | AuteShapes~ ™, ™ DO.‘“_:J@'&?:? &l = &'ﬂ’_'E:EG le

Ready TR

Importing a CSV tag list into the Server

Once you have finished editing your tag list it can be imported back into the server using the
import CSV function File[lmport CSV. This option is available only when you have either a
device or tag group selected.

=10] x|
Fle Edit View Tools Help
DNEed@iMOOE | » FfBEEBX &6
E-&” Channell Tag Name Address DataT ScanRate | Scaling | Description
E: m Mg[jbusTCPga mll::it}-‘q-n-a-lc:g-----aui[jéﬁ- ...................... woid ............................ ‘ l.][.] ................ Llne.a.‘. Uulwtlo-tlll.‘;
{3 Gateway |JMehosednalogl 300001 Word 100 Linear Input from Melose AIN1
IMelosetinalog2 300002 Wword 100 Linear Input from Melose AIN2
JRiveiRoomanalogl 300003 Word 100 Linear Input from RiverBoom AINT
JRiveRooménalog? 300004 Word 100 Linear Input from RiverPoom AIN2
o | N
Date | Time I Source I Event =]
0 30/11/2005 32701 AM KEPServeiEnter..  Modbus Ethernet device diiver loaded successfully.
o 30/11/2005 32701 AM KEPSemveiEnter...  Starting Modbus Ethemet device driver. =
i | »
Ready [Clients: 1 |Active tags: 26 of 26 A

Note: Thisapplication noteisusing the Analog I nputsfor testing the communications.
When transferring I nteger values such asfor level, pressure and temp from field
105/905U-1,2,3,4 etc the values will alwaysin the range of 16384 to 49152 for 4-20mA
and 8192 to 49152 for 0-20mA.

A digital input iseither On or Off and depending on the format you read it asin the
Debug /O screen i.e Hex, Decimal or Discrete you will see FFFF, 65535, 1 for ON &
0000, O, 0 for OFF respectively.
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