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Moxa Tech Note How to Configure WinCC with MGate MB3000

1 Application Description

This application describes how to set up a WinCC system to control and monitor Modbus end
devices whose information is transmitted from MGate MB3000 in an HVAC application project.

The main topic in this application note will learn about WinCC setting, such as:
e User interface to display and manage the processes on the controllable device.

e Tags to transfer data between devices during installation and operation.

For more information on Modbus end devices PowerFlex 4M (Converter) and IAQPoint2
(Meter), refer to the documents Configuring Allen-Brandly ControlLogix PLC with Moxa MGate
5105-MB-EIP.

2 System Topology

The following figure shows a system topology where Modbus end devices, PowerFlex 4M
(Converter) and IAQPoint2 (Meter), are connected to the serial ports on MGate MB3000
through RS-485-2W wiring. MGate MB3000 and PC (with WinCC installed) are on the same
Ethernet subnet. A fan is connected to PowerFlex 4M that outputs electric current to power the
fan.

PC (WinCC)

Ethernet

MGate MB3000

RS-485-2W

Power Flex 4M Fan IAQPoInt2
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3 Hardware and Software Requirements

e PowerFlex 4M:
PowerFlex 4M is an adjustable frequency AC drive (converter).
e IAQPoint2:
IAQPoiInt2 is an indoor air quality monitor. It can detect CO2, temperature and humidity
levels.
e WinCC
A SCADA system developed by Siemens AG.
Rev.: V7.2.

4 About WinCC

WinCC allows you to visualize the process and configure a graphic user interface. You can
use the user interface to operate and observe the process.

WinCC allows you to:

¢ Observe the process. The process is displayed graphically on a screen. The display is
updated each time a process status changes.

e Operate the process. For example, you can configure a setpoint or open a valve using the
user interface.

e Monitor the process. An alarm automatically signals in the event of a critical process status.

If, for example, a predefined value is exceeded, a message will appear on the screen.
WinCC Components

The major components of WinCC are the Configuration Software (CS) and Runtime
Software (RT).

The core of the Configuration software is WinCC Explorer that displays the entire project
structure.

The following table lists the major systems in WinCC.

Process unit Editor Function

Graphics System Graphics Designer Configuring Screens

Signaling system Alarm Logging Configuring messages

Archiving system Tag Logging Archiving data

Report system Report Desigher Create layouts

User Administration User Administrator Administering users and user rights
Communication Tag management Configure communication
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When you execute a project in process mode in WinCC Runtime, the project will then be in
Runtime. WinCC Runtime allows you to operate and observe the processes.

WinCC Runtime performs the following tasks:

Read configuration data that has been saved in the CS database.

Display graphical user interface on the monitor.

Communicates with the automation systems.

Archive current Runtime data, such as process values and message events.

Control processes, for example, through setpoint settings or ON/OFF switch.

Graphics
/r Designer

WinCC | Tag -)'
Explorer Logging =y
| Alarm —

Logging

Configuration-Software [C5) Runtime-Scoftware (RT)
Configuration Dperate and monitor

5 WinCC Configuration

5.1 Creating a Project

1. Start the WinCC Explorer Program by clicking Start > Program -> Siemens
Automation > SIMATIC 2> WinCC > WinCC Explorer.

. Siemens Automation
E Autemation License Manager
ﬁ% Security Controller
. Documentation
. SIMATIC
. Documentation
. Information
. PH-Ready
. WinCC
5 | Autostart
| A& wincC Bxplorer |
Z WinCC Information Systern

. Tools
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2. In WInCC Explorer, create a new project. Click File > New or click the New icon.
3. In the WinCC Explorer dialog box, select Single-user project and click OK.
A Single-user project runs on only one computer. Other computers cannot access

this project. The project runs on the computer that serves as the server for data

processing and as an operating station.

File  View Help

=

! (@ Single-User Project

.ﬂ % () Multi-User Project

BE (™) Client Project

Existing project:

L oo

1] ® > | K = 52, = 5=E) 4
\ r-‘n"lul'in'C'l: Explorer M
\ Mew project:

4. In the Create New Project dialog box, enter a name in the Project Name field and

click Create.

-

Create New Project

(2 S|

Project name:

ME3000|

Project path:

Mew subfolder:
ME 3000

C:\Users\Public\Documents\Siemens WinCCProjects [I]

Help ][ Create ][ Cancel
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5.2 Configuring Communication Settings

This section contains information on configuring the communication between WinCC and
an automation system.

S

Eunﬁguratlnﬁ
editors

CS
database

WinCC
Runtime

Automation
system

RT
database

5.2.1 About Communication

Use the WinCC Configuration Studio editor to configure communication
settings.

The following lists the minimum components required to configure communication
settings in the system:

e One channel with channel units
e One connection
e One or more process tags

Channels

Channels are specialized communication drivers. Channels enable the
transmission of process values from the automation system to the process tags.
WinCC provides a variety of channels to connect different automation systems.

In WinCC, you can use channels, via which values are transferred to the
automation system from WinCC. You can also control processes via these
channels.
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Channel Units

Channels have different channel units for the different communication
networks. A channel unit is used to access a specific type of automation system.
A channel unit serves as an interface with exactly one underlying hardware driver
and therefore to exactly one communication processor in the computer.

Connections

In channel units, you configure connections to the various automation systems.
Each connection describes the interface to a single, defined automation system.
The data exchange takes place via the connections in Runtime.

Process variable A _> Channel-Unit %

Conne ction Proﬁgss

Frocess value

Process variable B <

Channel-Unit ¥

Process variable C
Y

List of the Channel Automation
process variables {communication system
to be updated WinCC driver)

Tags in WinCC

A tag in WIinCC represents either a real value or internal value. Internal values are
calculated or simulated within WinCC.

Process Tags

External tags serve as connection links for the exchange of data between WinCC
and the automation systems. Each external tag in WinCC corresponds to a certain
process value in the memory of one of the connected automation systems.
External tags are therefore referred to as process tags.

Internal tags

WinCC also contains internal tags. These tags are not linked to a process and only
transfer values within WinCC.
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5.2.2 Adding a Channel
1. In WinCC Explorer, right-click Tag Management and select Open. The WinCC
Configuration Studio screen appears.

File Edit View Tools Help

WIS BT =

=8 ;;. ME3000 Name
@ Computer

J Menus Properties
4 Alarm Loggmy
i.J1] Taa Loaaina
2. Click Tag Management > Add new driver > Modbus TCPIP to add a new channel.

[ wincC Configuration studio SIS &

File Edit View Help

Tag Management « || Wl Tag Management
E|I|I|I| Tag Managemaent Mama
. ﬁ Internal t 'l, Add new driver Allen Bradley - Bthemet |P :
..... @ Structure tac import Mitsubishi Ethemet
Madbus TCPIP
OFC
Profibus DP
Profibus FMS

SIMATIC 505 TCPIP

SIMATIC 55 Ethemet Layer 4

The WinCC Configuration Studio screen displays the Modbus TCP/IP Unit #1
channel that you have added.

E WinCC Cenfiguration Stud_

File Edit Wiew Help

ra

Tag Management <

E||||||| Tag Management
' ﬁ Internal tags
= I Modbus TCPIP

3| B Modbus TCP/IP Unit 21

@ Structure tags
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5.2.3 Creating a Connection

1. Right-click Modbus TCP/IP Unit #1 and select New Connection to create a new
connection.

" WinCC Configuration Studic NI

File Edit Wiew Help

Tag Management « || Il Modbus
E|“| Tag Management Name
j? Internal tags 1
- & L Modbus TCPIP 2
! Modbus TCP/IP Unit #1— 3
N % Structure tags F-* 1 Mew Connection

=

Enter "meter" as the connection name.

Right-click meter and select Connection parameter.

F> WinCC Configuration Studio m

File Edit Wiew Help

Tag Management « || F" met
EI“I Tag Management Marr
J'? Internal tags 1 |:
. = I Modbus TCPIP 2
-1 Modbus TCP/IP Unit #1 3
LT mepes 4
'2% Structure tags S | New Group :
53 | Copy 7
=] 8
Delete 9
Rename 10
11
¥-* | Connection parameters 12

T 4
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4. In the Modbus TCPIP properties screen configure the following fields and click OK:
e CPU type: Select Compact, Quantum, Momentum from the drop-down list.
e Server: Enter the IP address of MGate MB3000.
e Port: Enter "502".
e Address of remote slave: Enter “1” as the slave ID for this connection.

[ Modbus TCPIP properties @1
CPU type: Compact, Quantum, Momentum v]
Server: 192 . 168 . 32 . 196
Part: 502
Address of remote slave: 1

[ 15wap words in 32-bit values:

Ok ] [ Cancel ] [ Help

L

5. Repeat steps 1 to 4 to create another connection named “converter” and configure the
fields in the Modbus TCPIP properties screen as shown in the following figure.

Modbus TCPIP properties I&

CPU type: Compact, Quantum, Momentum "']
Server: 192 . 1688 ., 32 . 196

Paort: a02

Address of remote slave: 100

[ |5wap words in 32-bit values

Ok ] [ Cancel ] [ Help
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5.2.4 Creating Tags

1.

2.

3.

4,

Right-click meter and select New Group to create a new tag group named
“meter_tag”.

Right-click converter and select New Group to create a new tag group named
“converter_tag”.

Tag Management

=-M Tag Management

"i Internal tags

=+ Il Modbus TCPIP

' Meodbus TCP/IP Unit #1
&Il Y me

G- % | New Group

Tag Management «

=4 Tag Management

con

[ Meodbus TCR/IP Unit £1
----- 5% Structure tags| E3 | Copy

=-FF meter

e : - meter_tag
Delete é:---l " converter
Rename # converter_tag

¥7* | Connection parameters | ;/-3 Structure tags

For the meter_tag tag group, add the tag as shown in the following figure.

2 meter_tag
Name |Data Type Length |Format adaptation Connection |Group Address
; temé _|Floating-p0ir1t number 32-bit IEEE 4 FloatToUnsignedWord ~ meter meter_tag 3x400103

For the converter_tag tag group, add the tag as shown in the following figure.

| % converter_tag

|Name Data Type Length |Format adaptation |Connection |Group |Address
1 |emd Unsigned 16-bit value 2 WordToUnsignedWord  converter converter_tag  3x408193
2 |outSpeed Floating-paoint number 32-bit IEEE 4 FloatToUnsignedWord converter converter_tag  3x408194
3 |speed Floating-point number 32-bit IEEE 4 FloatToUnsignedWord  converter converter_tag  3x408452
4

5.2.5 Scaling Process Tags

With linear scaling, you can map the value range of a process tag to a certain value
range of a process tag in WinCC.

For the temp tag, select the check box to activate linear scaling and define the
value range for the process tag as shown in the following figure.

% meter_tag
HName Linear scaling | AS value range from |AS value range to JJOS value range from |05 value range to L
1 |temp 0 1000 0 100
2
3 L
p Convert
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The value range of the temperature register for meter connection is between 0
and 1000. Based on the following formula, the actual temperature is 0 to 100°C:

Actual temperature = Value of temperature register / 10

For the converter_tag group tags, activate linear scaling for the tags as shown in
the following figure.

| & converter_tag

| |Name [Linear scé-l-in_g [AS value range from |AS value range to -:-OS value range. from |05 value range to TLow lir
| 1 |emd [
| 2 |outSpeed [E] 0 1000 0 100
| 3 |speed [l 0 1000 0 100
4

6 Configuring Process Screens

6.1 About Process Screens

The process screens are the main elements of a project. They represent a process and

6.2

allow you to operate and observe this process.

You can use the Graphics Designer editor to configure the process screens. This editor is

the configuration component of the graphic system in WinCC.

A process screen consists of the following objects:

Statistic objects: These objects remain unchanged during runtime.

Dynamic objects: These objects will change depending on the individual process
values.

Controllable objects: These objects allow you to control the process. For example,
you can use the buttons, sliders, or I/0 fields to set process parameters
(input/output field).

About the Graphics System

The Graphics System is part of WinCC. You can use the Graphics System to configure

process screens.

The Graphics System performs the following tasks:

Display static and operator-controllable objects, such as texts, graphics, or buttons.

Update dynamic objects. For example, modifies the length of a bar graph in relation to
a process value.

Respond to operator input. For example, the clicking of a button, or the entry of a text
in an input field.
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WinCC

ey S

Automation Channel Runtime
system *|Communication Runtime Input
" Etve RT Graphics | device

system | e.q. keyboard
or mouse

database

6.3 Creating Process Screens

1. In WinCC Explorer, right-click Graphics Designer and select New picture to create

a new process picture.

inCC Explorer - C:\Users\Public\Documents\Si
: File Edit View Tools Help
aolmyrAEnLEEE S
=-_gs MB3000
3 Computer
!H Tag Management
A
-2 Menus and tool -
' 4 Alarm Logging
J_]J Tag Logging Graphic OLL
&) Report Designer Select ActiveX Control

Open

3 :. Global Script Show information column
~F Text Library Edit Favorites order

~54 Text Distributor
il User Administra

Properties

2. Rename the new process picture to "START".

[ Wi Bl AP DR S Wi e oo Pl

© File Edit View Tools Help
Al my AL EE S 2
E---_._ﬁ. MB3000 Mame

: @ Computer ﬁ\ START pdl
||| Tag Management

= F:¥ Graphics Designer

------ = Menus and toolbars

----- ﬁ Alarm Logging
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3. Click the START process screen to edit.
The following figure shows the settings after the configuration. Refer to the

subsequent sections for information on how to add graphic objects in the work space
of a process.

START.pdl %

Status

Start | Stop

“Operation Control

" Modify Speed

6.3.1 Library Elements

From Library = Global Library, you can get the meter and motor graphic
objects as shown in the following figures.

¢ Meter

Temperature (C) Cooling Fan (Mhz.)

Library \
Ea b da i X [Re] e [l

| Global Library
Displays

) Displays = -
Meter_0-100 | Meterd_Min-.. Meter2_Min-
] caling

] Text Fields -

A standard |(&]Controls |22 Styles |<@ I:usI I Library I\_ Dynamic Wizard
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¢ Motor

S

0
@

Qlezzarn

[}
L 1]
—

1

0.0

=+_1 PlantElements

Library
Ca b X[ i G (e
Global Library _.
i Displays
4}-_) Operation

B5

MaotorDI1

=] otors

) PC/PLC -

"0

ﬁ}tan-:yd i?(o‘trcls == Styles |<mlTags | JLibrany "t_D-_-.-:l'rlc Wizard

6.3.2 Standard Objects

In the Standard object window, you can get the Button, Static Text, and I/O
Fields graphic objects.

e Button (under Windows Objects)

Operation Contral

Start | Stop |
P

“Modify Speed |

| standard

i: — Smart Objects
-]~ Windows Object

£= Check Box

| = Option Group
i i+ J Round Button
| LZE Slider Object

D standard I & |Contrals | == Styles |<mTags |

JLibrary %, Dynamic Wizard
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o Statlc Text (under Standard ObJects)

Standard

Temperature {G)

: Coolmg Fan (Mhz )

" Operation Control _ Status |

| [start| [ stop Jfrumi]

Connector

[T

d |[=E]Contrals ==5Styles |<@iTags |[jlibrary &, Dynamic Wizard

T P :::Ii\:::::

" | Manual Control Statys
- W Manual

Standard

+ ok Standarfl Objects
= Smart (fbjects

|Q Standard |-"C:|ntrjls == Styles “:‘Ohject Properties
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6.4 Adding Links
1. Right-click the temperature 10 Field and click Linking > Tag Connections.

Cut

Copy
Duplicate

Paste
Delete

Custemized Object
Group

Configuration Dialag...

Properties

e

Cirl+X
Ctrl+C

Texts

How to Configure WinCC with MGate MB3000

2. Inthe Linking of the Tag Connection dialog box, click the ... icon to select the temp

tag Assign “temp” tag.

inki ; [
S Ting O the Tag Connc i b ——
' Places Used 'ﬂli Find and Aeplace
[=)- temp Olject Place used Type Type of Dynamic
--MOEel VO Fieldl Output Value Property Directtag
Linking a Tag =
Mew tag name:
=
| oK | [/Canr_el |
» i

]

Filter:

d-d = EE

[=]
% -

i

n Tags - Progect: Cilsers\Public\Documents\Siemens\WinCC Projects\MB300MME3000umcp "E "

Data source: '_,,r_ WinCC Tags

J 5 WinCC Tags

;, I|, Internal tags
i -y TagloggingRt
-y Script
il IL List of all structure instanc
Ei- I List of all tags
=} Modbus TCPIP

= [l Modbus TCPAP Unit #
1] ki invester
- meter

B B meter_tag

Lill r

Mame

l Zitemp

Type

Fleating-point ...

Py
Es
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3. Add other links as shown in the following figure.

Ll emd—— 0

[ Operation Control __ Status |
| :
‘zz;; Start | Stop | Running
|

MomfySpeed

00_|#—outSpecd

0.0 = ::;;::::':::::::::::::::::::::::::::::::::
‘Tfspﬁ‘rﬁ?dfS555.__._55555555555555555555555

6.5 Adding Scripts
1. Click Start and select Mouse.
2. Right-click Mouse Click and select VBS-Action to add a script for the event.
The script program appears as shown in the following figure. The script sets the value
of the byModbus tag to “1” when the Start button is clicked.
e

~ Operation Control _ Status |

__ St;‘:'ll‘t Stop

e it VB action

------------------------- 2 BT EIEEE I EEDY)
Object Properties Epojec... Haand.. | Code .| Sub OnClick(ByVal Item)

.Pmpemeul E'tcl'-'.sl £ Project Modules ] | Dim abjTag

Button * | Execute on Action

Mouse o

-Keyboard
- Focus

Ser obiTag = EMIRuntime.Tags("cmd")

H

-

objTag.Write 2
Release Left
Press Right
Release Right

End Su
Miscellanecus End Sub

Property Topics -
i '

Wy Wy Wy W

5 obiect Properties | [AD standara  [[E] controns
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3. The following sections describe the scripts for other events.
Stop Button
The script sets the value of the cmd tag to “"0” when the Stop button is clicked.

Operation Control Status

P [ Start | I Stop | Running

i ' bBdit VB action

=|Sd| s L@ sEeS|E = RmNGH(Y B EMA
B P ?E&md...|"l:0-:la | Sub OnClick(ByVal Icem)
Dim objTag

2 Project Modules

et objTag = HMIRuntime.Tags ("cmd")

objTag.Write 1

byModbus I/0 Field
The script sets the value of the txtStatus static text to "Running” or “Stop” based on
the value of the byModbus I/0 field.

Sy
T i
; U =
'l—'—'
. Operatian Confral Status
Start  Stop | Rumn|
—— ——
B =S| Z=HRGA|Y 2O MA
EProiec.. [ Stand... | @ Cods . Sub OutputValoe OnPropertyChanged (S§Val Item, E
Object Properties - Project Modules Dim obiTag
, Dim obiText
P'wem“l e | Set objTag = HMIRuntime.Tags ("cmq")
-1+ Output/input = | Execute on Acts objTag.Read ) )
Field Type #» I (ob3Tag.Value }Then
o . Ser.. objText= Screenltems("txtStatua™)
~0 Value) | E__geabjT:xt.T:xu =
e Set objText= Screenltems("txcStatus"
Output Format = objText.Text = "Stap"
1 End If
End Sub
FE| obiectProperties | [AD Standard  [[E] contrats
Jola]2]3ase]7]a]o]w]n]2]1s]u]
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Because the byModbus I/0 fields are used as script reference, it is not necessary to
display them on the screen. Thus, you can set their Display property to No.

o

: iy
Oper'atlon Con Status

| start /Stop Rumming

| Object Properties

Fropeties | Events
L/O Field * | Attbute Static Dynamic  Update.. Indir.
- Geometry Operator-Control Enable Ves @ O
Colars Authorization <Mo access protection O
" :tyle; [ Display Mo I @ O
"-Flun; COITIp Tet Q O
- a_s L Visualize Tag 5tatus Yes : =
— . 4
T Operator Activities Report e e O
— Qutput/Tnput ~ |Operator Message Mo A% O
[ I—— - | - — ——T=— - — o -

7 Defining Runtime Properties

1. In WinCC Explorer, open the Computer Properties dialog box.
2. Click the Startup tab and select the Graphics Runtime check box.

| General | Startup | Farameters I Graphics Rurtime I Fh.lrltimel

WinCC Runtime Start Up Order:
[ Global Script Runtime
[]AMam Logging Runtime
|:|Tag I_Dgglng Runtime

Message Sequence Report /SEQFROT
[]User Archive
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3. Set the START.pdl process picture as the startup screen. Click the Graphics Runtime
tab and click the ... button to select the START.pdI process picture in the Start

Picture field; then, click OK to finish.

Computes propertes T 55

Project File:

| General I Startup | Parameters | Graphics Runtime | Hurrtime|

SWWINAGUTHE2ZR3JESWinCC_Project_ MB3000MB 2000 mcp
Start Configuration Menu and Toolbars:

Start Picture:

START pdl (]

Window Attributes: 1 Tum Off:

[l e L[] huca ]
(o . T o

Hierarchy:

o B WIN-GUTH52R3J65

8 Runtime Test

File Mame

*

- START.pdl

In WinCC Explorer, click the Activate button to start WinCC Runtime.

[ WinCC Explorer - CAUsers\Public)

File Edit Wiew Tools Help

SiEal I B

- =, AT
a :-:-@

B MB300)
g Computer
!![ Tag Management
ﬂ Graphics Designer
-2 Menus and toclbars
- Alarm Logging
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The system starts Graphics Runtime and the START.pdlI process picture is displayed as the
startup screen.

WinCC polls the tags of Modbus TCP and displays the updated values on the screen. For
example, WinCC displays the current temperature and speed values.

To start or stop the PowerFlex 4M converter, click the Start or Stop button.

You also change the value of Modify Speed to control the fan speed.

| HVAC System

‘ Temperature (C) ‘ Cooling Fan (Mhz.)

Operation Control Status

— Stop @

Modify Speed

40.5

22.9 40.5
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