ELPRO

Technologies

105U/905U-G-ET1 Modbus TCP & OPC Server

PURPOSE

The purpose of this document is to provide the reader with an application note for setting up
an OPC Server, (KEPServer Enterprise) communicating Modbus TCP with an Elpro
105/905U-G-ET1 gateway.

This application should be read in conjunction with user manuals for details on powering and
programming 105/905U-G. The reader would also have a firm understanding of the Modbus
TCP protocol and programming the Kelpwares KEPServer OPC Server.

MATERIALS

Kepware KEPServer OPC Server Software,

105/905U-G-ET1,

E-Series Configuration utility,

RS232 DB9 serial cable,

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

105/905U-G 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.

ﬂ E-Series Configuration Utility

File  “iew Utilities  Umit Options  Help

=8 Modbus TCF Demo
E| Urits rEthemet Options: —wieb Options:

E| 305-GH1 Cantrol Roam IP Address............ 132 =168 =0 =130 Enable Admin Mode.......cc..cooeoeviieeien -
-~ Mappings
----- ¥ Block Mappings Subnet Mask.......... 255 = 285 = 255 = 10 Enable HTTP SEMVEl ... oo v
4 Fieldbus Corfig
%4 Sensitivities Gateway Address... 299 = 205 =255 = 258 Erable FTP S&Mver oo v
(o & !hemet Settings
€Ty UpdateTimes Enable Switch Address. ..o, Enable Virtual File System........ccoo.ocoeevvnee. v
g Comm's Fail Times

Enable Ethemet Debug Enable Telnet Server.

Connect Timeout [sec).............. Eriatile DHER Eoat

—Modbus TCF Options:

DebugPort..........oooooeeiee
Enable Modbus Semer. ... v Sy

Connect Timeout [zec]............... 50 = SMTP Server.......... 255 = 255 = 255 = 255

—Ethernet Industrial Pratocol [EthemetAP]:

Enable Ethemet/ P, ... I

Metwork Debug Options, ———————————
;ﬂ Seftings | Program Unit |

243 Debug /0 Heg'sl Load Uit |

ﬁ Monitor Comms | ModbusTCP Debug |
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Application Note 105/905U-G-ET1 Modbus TCP & OPC Server

To exchange data between the 105/905U-G and an OPC Server a series of Fieldbus
Configurations that link the 1/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.

n E-Series Configuration Utility
File  “iew LUtilities Uit Options  Help

10 Register [16 bit]
—
170 Count

1

Command Type
<_| Read - I_
Transfer Mode;
£~ Single Bit Mode

" Byte Mode  [8 bits)

&+ wiord Mode [15 bits)

—Fieldbus Interface

[v M5 Bute First

10 Location [16 bit]
1025 _|

E"E:"ﬁ Modbu_s TCP Demo i Fieldbus Options:
E'" Urits Status Location
Er-[i] 905-G#1 Control Room 4500 J
P Mappings ) = [ Mew Fieldbus tapping |
- Block Mappings ¥ Dizable
Fieldbuz Config [~ Clear Reg's when Offline e —— :
% Sensitivities Address Mode: Edit Fieldbus Mapping |
i P8 Ethernet Settings ™ Byte [2 bits]
gpdat:ﬂ'—lm.ﬁ_ i Word (16 bits) ﬂ- Delete Fieldbus Mapping |
""" o el e ¥ oo, Madbus TCP
| 140 Reg | Fieldbus Len | 120 Count [ CmdType | BIT Offsst |
= I/0Regl 1 4 Wit WORD M/
= 1/0Reg10 1025 1 Fead/ORD  M/A
|Comm Port 2 Selected | [\fersion: 1.30 Build: 183 v
Ethernet Configuration I
; . J Apply
Ethernet Configuration for: 905-G#1 Control Room
x Cancel
—Radio Interface

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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Application Note 105/905U-G-ET1 Modbus TCP & OPC Server

Ethernet Configuration I

: : " Aoy
Ethernet Configuration for: 905-G#1 Control Room
~Radio Interfface ~Fieldbus Interface
v M5 Byte First

[ | Command Type i
_|Write hd |_>
Tranzfer Mode:

I—g—” O Register (1651  Singls Bit Mode
1 —I & B P I/0 Location [16bit)
e Mode s
I/0 Count |1 |

|4 3. @ ‘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.

<1 KEPServerEnterprise - [C:\Program Files\Rockwell 5oftware\KEPS erverE nterprise\Projects\default. . [H[=] E3
File Edit “iew Toolz Help
D@ HZil@aE | < 2B X &8
E|*2/77 Channell Tag Hame | address | DataType | ScanBate [ Scaling | Description
=l ElpradsG
2] Gateway
| | 0
Date | Time | Source | E vent
<] | i
Ready |Clients: 1 |Active tags: 26 of 26 A
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Application Note 105/905U-G-ET1 Modbus TCP & OPC Server

Create a new Channel and add the Device Properties I
following
Name — Any name you want Settings I Blocks I Yariable [mport Settings

Model — Select Modbus Tirneout I D atabase Creation I TCPAP

IP address — Must be the same as
the one configured in the 105/905U-

— Channel &szignment

G-ET1 M ame: Channel
Timeout times -Default. Connect Diriver: tadbus Ethernet
timeout = 3, Request Timeout =
1000, Fail after = 3. ~ Device
TCP/IP port - 502.

Mame: IEIpru:uEIEIEE

Model: I P odbusz j

10 |192.‘IEE.D.1EIEI.EI

[¥ Enable data collection [ Simulate Device

()% I Cancel N 1] Help

<t KEPServerEnterprise - [C:AProgram Files\Rockwell 5oftware\KEPS erverE nterprizse\Projectshdefault. pfe =]
File Edit Wiew Toolz Help
D @il 0o« & BEX &
El‘?/a? Chaninel1 Tag Mame | Address | DataType | ScanFate | Scaling | Description
E|--|I]]] Elpro305G i CityAnalog 4025 ward 100 Lirvesar Output to City
L (R | OiMelosednalog] 300007 word 100 Linear Input from Melrose AINT
I Melrosednalog? 300002 wiard 100 Lirear Input from Melrose Alk2
I RiverRoomanalogl 300003 wiord 100 Lirvear Input from RiverRoom AlM1
I RiverRoomanalog? 300004 wiard 100 Lirear Input from RiverRoom AIN2
«| | i
Ready |Cligmts: 1 |Active tags: 26 of 26 A

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

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 ELPRO 105/905U-G Manual for Modbus TCP
Addressing Ranges
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Application Note 105/905U-G-ET1 Modbus TCP & OPC Server

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 I/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.

Tag Froperties

General | Sealing |

 Identification

eliosednalog]

Address: |3UUUU‘I

dHE

Diescription: Ilnput from Melrose AIN1

— Data propertie:

Datatype:  [Word 'l
LClient aceess: | Fiead Only 'l

Scanrate: |100 millzeconds

|

IV Daornot allow clisnts to overide data type.

) Tag Properties x| I
You can also setup Scaling on ol Seaie |
each of the Tags if you wish. =ik .
105/905U-G /O registers are
16 bit (0 — 65535) and a O lene E L " Sauere et
typlcal range for an analog — Raw Value Range — Scaled Value Range
value from a field station is
4mA = 16384 deC'maI Data type: "Word Data type: Im
20mA = 49152 decimal
This is shown here as being a High: [152 High: |10 ™ Clamp
linear scale of 0 to 100 % is low [15384 | low [ | [ Cenp
equal to decimal value 16384 ) - -
to 49152 Lriz B

0K I Cancel | Sl | Help |

For Firmware versions 1.76 and above Scaling of the I/O registers can be applied in the E-
series configuration software for all read and write commands.
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Application Note 105/905U-G-ET1 Modbus TCP & OPC Server

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.

T OPCOuckCiens -Unibea= eS|
File Edt “iew Toole Help
W - L
E|:1j KEPware KEPS ereerEnterprize.\f4 Item D | Data Type | Value | Timestamp | Guality | Update Count |
o[ _System @ Channell Elpro905G.G ateway. Citpinalag Double 50 04:28:22:719 Good 2
{3 Channell._System @ Charnell Elprad05G Gateway MeloseAnalog]  word 1 042822719 Gaod 2
{0 Channell.Elpro305G @I Channel! Elpro3056. Gateway Melosednalog?  Word % 042822719 Good 2
g E:a:::zlf'E’ﬁi%%ggyzz“:e"ay €2 Channell Elpro3055. G ateway. RiverRlooménalog]  Word 2 042822719 Good 2
) ) \ @ Channell Elpro305G . Gateway. RiverR combnalog?  whord a7 04:28:22719 Good 2
Date | Time | Ewent |
€ 110/2005 4:28:23 AM The OPC Quick Client will run for 2 hours before automatically shutting down,
o 1/10/2005 42823 Ak Connected to zerver 'KEPware KEPServerE nterprise. V4"
0 1/10/2005 42823 AM Added group ' System’ to 'KEPware KEPS erverEnterprize V4"
€ 1.10/2005 4:28:23 AM Added 3 items to group '_System’.
€ 1.10/2005 4:28:23 A Added group 'Channell._System' to 'KEPware KEPS erverEnterprise V4
& 1/10/2005 4:28:23 AM Added group ‘Channell ElproS05G._System' to 'WEPware KEPServerE nterprize. 4"
o 1/10/2005 42823 Ak Added 4 items to group ‘Channell._Sypstem’.
0 1/10/2005 42823 AM Added group ‘Channell Elpra905G" to KEPware KEPServerEnterprise. ¥4’
€ 1.10/2005 4:28:23 AM Added 8 items to group 'Channell ElproS05G._System’.
€ 1.10/2005 4:28:23 A Added group 'Channell Elpra9050G .G ateway' to 'KEPware KEPS erverE nterprise. W4
& 1/10/2005 4:28:23 AM Added 5 items to group 'Channell Elpro305G .G ateway'.
Ready Item Count: 26~

|

We can see it generate a number of default groups showing system status etc but the main
one we are interested in is the Channell.Elpro105/905G.Gateway group which shows all of
the Tags we configured in the previous step.

[tern |D | Data Tope | Walue | Timesztamp | [Iuality | |lpdate Count |
€2 Channell .Elprad05G. G ateway. Citpédnalog Wword a0 05:02:32: 765 Food 2
€2 Channel .Elpra905G. G ateway. M elrozednalag Wword 1 05:02:32: 765 Food 2
€] Channel .Elpra905G. G ateway. Melrozednalog? Wword 26 05:02:32: 765 Food 2
€] Channell.Elprad0556. G ateway. RiverRoomdnalogl  word 42 05:02:32: 765 Food 2
€2 Channell.Elprad0556. G ateway. RiverRoomtnalog?  “word a7 05:02:32: 765 Food 2

N~

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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Application Note 105/905U-G-ET1 Modbus TCP & OPC Server

You can view the current values in the Elpro 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 I/O registers at IP address.

ﬂ E-5enes Configuration Utility

Eile  Wiew Utilities  Unit Options  Help

[ = %% Modbus TCP Demo
EI Units

2-[{] 506G Control Room
-F4 Mappings
H Block Mappings
-JF Fieldbus Config
-0 Sengitivities
Ethernet Settings:

k23 UpdateTimes
Cormm's Fail Times

—Ethernet Options: —wieb Options:
IF Address. ... 192 =168 =0 =130 Enable Admin Mode...___ r
Subnet Mask. ... 255« 255 = 255 = 0 Enable HTTP Server. ..o, v
Bateway Addiess... | 299 = 295 = 255 = 255 Enable FTP Server .o, v
Enable Switch Address I Enable Virtual File Sypstern. .. v
Enable Ethermet Debug ... i~ Enable Telmet Server ... v
Connect Tir Confim ki r
Modbus TCF Im
Enable tod
Connect Tim * 255 - 255 - 255
Ethernet [ndi
Enable EHemet AP ..o, I

—Metwark Debug Dptions:

Load Unit |

ﬁ Monitor Commsz | ModbusTCP Debug |

241 Debug 140 Reg's |

a& Settings | Program Unit |

|Comm Port 3 Selected |

[\ersion: 1.30 Build: 183 p
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Application Note 105/905U-G-ET1 Modbus TCP & OPC Server

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

105/905U-G.

1/0 Register Selection
170 Location:

IO Register

%10 Feg's 0-99
% |,0 Reg's 100199
¥ |,0 Reg's 200-299
¥ 1,0 Reg's 300-399
%10 Reg's 400-499
%10 Reg's 500539
%10 Req's BO0-539
% |,0 Reg's 700-799
% |,0 Reg's BO0-599
% |,0 Reg's 900-999
%0 Reg's 1000-1099
%0 Reg's 1100-1199
%0 Reg's 1200-1299
%0 Reg's 1300-1399
|0 Reg's 14001499
%0 Reg's 1500-1599
%0 Reg's 1600-1699
%0 Reg's 1700:1799
%0 Reg's 18001399
%0 Reg's 1900-1999

-

¥ /0 Reg's 20002099 -

1I Ib

0
49152

o D e N s s e s S s i e |
o o o o o o o o O

25000

1]
a
a
a0
a
a
a0
a
a

30000 35000 0

o o o o o o o o O
[ R e S s s e N s A = I R s |
a0 o0 o o o o o o o

o o o o o o o o o O
[ T e Y s = e N s Y s e Y e Y e |

—Debug Options:

&g Connect

& Disconnect

it

Dizable Read Area [~
Dizable “Wiite Area [~

3 Stop |

Continuous.............. v

Display——
" Hex

& Decimal

" Discrete

s D e N s S e s s e e = |

o o o o o o o o o O

X Cancel |

Back in the 105/905U-G Configuration 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 /0O Register Selection Window by double clicking on the
register which will open a modufy box like this

A Modify 170 Reagister O] =]

Dizplay
’1‘" Hex

&+ Decimal = Dizcrete

[

o O

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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Application Note 105/905U-G-ET1 Modbus TCP & OPC Server

[tem D | Data Tope | Y alue | Timestamp | Cuality
€2 Channel . Elpro905G. 6 ateway. Citwinalog Waord B0 050232765 Good
€3 Channell.Elprod056.6 ateway. Melosetnalog? Whord 11 050232 76R Good
€3 Channel . Elprod056. G ateway. Melosetnalog? Wiard 2B 050232765 Good
€5 Channel .Elpro905G. G ateway. RiverRoomdnalogl  word 42 050232765 Food
€4 Channel . Elprod05G.G ateway. RiverRoomdnaloge  ‘whord By 050232 765 Good

You will see each of the Tags in the OPC Server Corresponds to the values entered into the
Debug I/O 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 I/O reg screen.

Right click the Output Tag in this case it is Channell.Elpro105/905G.Gatway.CityAnalog and
enter a scaled value you wish to change.

Synchronous Write
- oK |
Item 1D | Curmrent ¥ alue | Wik Walue |
& Channel Elprod05G. G ateway Citpénalog 50 100 Apply I
Cancel |

You should now be able to go back to the Debug 1/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)

170 Register Selection I
I/O Location: IO Register
%140 Reg's 0-99 - oo 20000 25000 30000 35000 |0 0 0 0 0
ﬁth"ﬂ Feg's 100-199 10 a a 0 0 0 i i i a
¥ 10 Req's 200-299 0 o ; ; ] ; ; ; ; ; ;
#%),0 Reg's 300-399
%|/0 Req's 400-499 30 4o o o ] 0 0 i} i} i} i}
o \
u |/ Fieg's S00-533 40 |0 0 0 0 0 0 0 0 0 0
&% |,0 Reg's B00-699 0
&% |,0 Reg's 700739 0 0 0 0 . . 0 0 0 0
¥ 10 Reg's 500-899 gD |0 i i 0 0 0 i i i i
Y ' T00-
o |0 Reg's J00-453 70 [0 0 0 0 0 0 0 0 0 0
¥ /0 Feg's 10001099
¥ /0 Reg's 11001199 B0 {0 o o s u u u u u o
10 Feg's 12001293 a0 |0 i i 0 0 0 i i 0 ]
¥ 10 Feg's 1300-1399
¥ 10 Fleg's 14001493
1 g X
&% |40 Reg's 1500-1539 | Debug Optians: —— | Displar——
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Application Note 105/905U-G-ET1 Modbus TCP & OPC Server

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 Low - Low raw value

Raw High - High raw value

Scaled Low - Scaled low value

Scaled High - Scaled high value

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

Clamp Low - 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.

Microsoft's 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:

app_105-905-G_MBTCP_1.3.docx 10 of 11



Application Note 105/905U-G-ET1 Modbus TCP & OPC Server

E Microsoft Excel - Gateway.csy = 0] x|
@J File Edit “iew Insert Format  Tool:  Data  Window  Help Type a question for help - - F X
H =4 _l @ 100 - E o 8 S j c‘ij (-2 | ¥¥ Reply with Changes... End Revigw... !
il -0 - | B I UISEE=hHE€ -&-ﬁ-gﬁg@;}us@,m!

K3E - ji3

A | B8 | ¢ | b | E | F | &6 | H | 1 | J | 3
1 |Tag Mame Address  Data Type Respect D Client Acc/ Scan Rate Scaling Raw Low |Raw High  Scaled Loy Sc:
2 |CityAnalos 401025 Wyord 1 RAY 100 Linear 16354 49152 0
3 |Melrogesn 3000071 Myord 1RO 100 Linear 16384 49152 0
4 |Melrogesn 300002 Wyord 1RO 100 Linear 16384 49152 0
5 |RiverRoorm 300003 YYord 1RO 100 Linear 16384 49152 0
6 |RiwerRoom 300004 YWord 1 RO 100 Linear 165384 49152 ]
i >

H 4 b K\ Gateway / |1| | LIJJ
Diaw= lg [Autoshapes~ N N DO Ml Al @A S-Z-A-S=g @ df
Ready TN i

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 Import CSV. This option is available only when you have either a
device or tag group selected.

<t KEPServerEnterprise - [E:\StorageZapp Motes\App notes to be checked and put on mastersiapp 905U-G_ModbusTCP_... 9 [=]
File Edit View Toclz Help
el Zilacr > » =% | &b
E|‘é=7 Channel Tag Name | Address | Data Type | Scan Rate | Scaling | Description
=l Elpro305G eAliénaon 407025 Ward 00 Linear Dutput to Gty
i3 Gateway | Melrozednalogl 300001 whard 100 Linear Input from Melrose AlN1
| Melrozednalogd 300002 ‘whord 100 Lirear Input from Melrose AINZ2
& RiverRoomdnalog] 300003 Whard 100 Linear Input from RiverR oom AIN1
| RiverRooménalog? 300004 ‘whord 100 Lirear Input from RiverR oom AlNZ
4 I 0
Date I Time I Source I Ewent =l
ﬂ 0411/2008 32701 AM KEPServerEnter...  Modbus Ethermet device driver loaded successfully.
o anM1/2005 32701 AM KEPServerEnter..  Starting Modbus Ethemet device driver. T'
) I _>l—I
Ready |Clierts: 1 |Active tags: 26 of 25 i

Note: This application note is using the Analog Inputs for testing the communications.
When transferring Integer values such as for level, pressure and temp from field
105/905U-1,2,3,4 etc the values will always in the range of 16384 to 49152 for 4-20mA
and 8192 to 49152 for 0-20mA.

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

Amendment Register:

Issue Date Details of Amendment
No.
1.0 1-10-05 Draft Issue
1.1 6-12-05 Added CSV File Import/Export
1.2 18-04-06 Name Change for 105/905
1.3 11-02-19 Elpro Branding/Reformat

app_105-905-G_MBTCP_1.3.docx 11 of 11



