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The following symbols serve as a guide through Module G2:

Information
General Principles

This symbol is used when general principles about the respective topic are dealt with
beforehand.

@ Installation

Programming

Configuration for the sample task
This symbol is used to implement the sample task.

A otes

=
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1. PREFACE

Regarding its content, Module G2 'SIMIT SCE V7’ part of the instruction unit “System Simulation
with SIMIT SCE“ and is designed as a fast entry point for system simulation.

Fundamentals of
STEP7 Programming
2to3days Modules A

Additional Functions of
STEP7 Programming

System Simulation

2to3days Modules B with SIMIT SCE
/ l \ 1 to 2 days Modules G

Programming Industrial Fieldbus Process
Languages Systems Visualization
2 to 3 days Modules C 2 to 3 days Modules D 2 to 3 days Modules F

Frequency Converter IT Communication

at SIMATIC S7 with SIMATIC S7

2 to 3 days Modules H 2 to 3 days Modules E

Objective

In Module G2, the reader learns how to handle the software tool SIMIT SCE V7.
Module G2 provides the fundamentals and demonstrates how projects are handled and generated,
based on detailed examples.

Prerequisites

To successfully work through Module G2, the following knowledge is assumed:

e Knowledge in handling Windows

e  Fundamentals of PLC programming with STEP7 (for example, Module A3 — 'Startup’
PLC Programming with STEP 7)
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Hardware and software required

1 PC, operating system Windows XP Professional starting with SP3/Vista 32 Bit Ultimate and
Business with 600MHz and 512RAM and USB connection for the dongle

2  Software SIMIT 7.0
3 Software STEP7V 5.4
4  Software S7 PLCSIM V5.x
5 MPI for the PC (for example, PC Adapter USB)
6 PLC SIMATIC S7-300 with at least one digital input and output module. The inputs have to be
brought out to a panel.
Sample configuration:
- Power supply: PS 307 2A
- CPU: CPU 314
- Digital inputs: DI 16x 24V DC
- Digital outputs: DO 16x 24V DC/0.5 A
- Analog inputs/outputs: Al4/AQ2
6 S7-300
~ 4S7PLCSIM
Training Document for SIMIT SCE Page 6 ofn 39 Module G2
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2. Special Considerations regarding the SIMIT SCE
With the SIMIT SCE, Siemens offers a solution specifically designed to train automation technicians for the
virtual startup of SIMATIC user software. By simulating technical devices or systems, your students are
able to test a PLC program under realistic conditions.
In this manner, the proposed task can be grasped more quickly, the student can concentrate on generating
the PLC program and test it any time on the simulator. Through the appealing representation of the
controlled devices and systems in the simulation, he is more highly motivated to find a correct automation-
engineering solution.
The SIMIT SCE campus license permits storing a simulation project as "executable simulation®. Although
your students are able to start such a simulation and use it for testing, they can not change it. A
precondition is that on the student’s computer the software SIMIT4Students is installed.
In this manual, explanations are provided for the SIMIT SCE that make it possible to use already available
simulations in class. In addition, the manual describes how to create and use your own simulations with the
SIMIT SCE.
In Chapter 2, the special considerations regarding the SIMIT SCE are explained and the limitations are
described in comparison to SIMIT software used in industrial automation projects.
Chapter 3 contains the installation instructions for the SIMIT SCE.
Chapter 4 shows the handling and the general configuration of the SIMIT SCE.
Chapter 5 contains, as an example, the complete step by step description of how the simulation of a simple
press has to be set up.
The concluding Chapter 6 describes the handling of SIMIT SCE projects and in particular how to pass on
simulations to your students.
21 Scope of the SIMIT SCE
SIMIT SCE includes the following modules:
SIMIT BASIC contains, as the basic system, project management, the graphic user interface, and a basic
library consisting of components and controls.
SIMIT DGE is the SIMIT graphics editor for designing user defined diagrams
SIMIT MCE The macro component editor is used to generate macro components from standard
components.
SIMIT PLCSIM The interface establishes the connection for the signal exchange of the simulation to an
emulated controller in PLCSIM.
SIMIT PRODAVE The interface establishes the connection for the signal exchange to a SIMATIC controller
S7-300 or S7-400.
It is possible to generate executable simulations that may be passed on to students of your own training
center.
SIMIT SCE is a permanently defined configuration of SIMIT and can not be expanded with additional
modules.
22 Limitations of SIMIT SCE
SIMIT SCE has the following limitations:
As interfaces, only the above mentioned PLCSIM and PRODAVE interface are available. The address area
is limited to the following specified values:
o 32 binary inputs in the address area 10.0 to 13.7
o 8 analog inputs in the address area IW64 to IW78
o 32 binary outputs in the address area Q0.0 to Q3.7
o 8 analog outputs in the address area QW64 to QW78
The number of components and controls that can be used in a simulation is limited to 250.
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3. Installing the Software

Before you are able to use the SIMIT SCE, the SIMIT SCE software has to be installed on your computer.
Please note that you have to be signed on as administrator on your computer to install the software.

31 Prerequisites

Your computer has to meet the following minimum requirements:
Hardware

e Standard PC
e CDdrive

e Free USB slot (please do not use USB extensions or hubs)

Software

SIMIT can be installed on the following Windows operating systems:
e XP Professional SP3

e Vista Professional

e Vista Ultimate

3.2 Installing the SIMIT SCE Software

To install SIMIT SCE, please start the program Setup.exe that is provided in the folder SIMIT on the
installation CD. If the required .NET framework is not available on your computer, the .NET framework
Version 3.5 SP1 is installed first. You do not need Internet access to install SIMIT SCE.

Then, the installation of SIMIT SCE is continued. If installation does not continue automatically, restart the
setup program.

During the SIMIT SCE installation, please follow the dialogs in the installation program.

3.3 De-Installing the SIMIT SCE Software

You can de-install the SIMIT SCE any time, of course. To this end, call the menu option Programs | SIMIT
7 | Deinstallation in the Windows start menu, or de-install SIMIT SCE using the system settings (Settings |
System Control | Software).

During de-installation, all files and registry entries are removed that were set up during installation. As an
option, it is also possible to clear the entire work area. However, make sure that it does not contain files
you may still need.

3.4 Installing the Software SIMIT4Students

Before students are able to start an executable simulation, the SIMIT SCE execution time environment has
to be installed. The file required for this -Setup.exe- is located on the SIMIT SCE installation CD in the
folder "SIMIT4Students®. This file can be passed on to the students.

Please note that during the installation of the execution time environment your license number is queried.
For that reason, you have to tell your students this 7-digit number that is printed on your license certificate
and on the dongle.

Your students can use only executable simulations that were generated with a SIMIT SCE installation with
this license number.

3.5 De-Installing the Software SIMIT4Students
It is possible, of course, to de-install the SIMIT SCE execution time environment any time. To this end, call

the menu option Programs | SIMIT 7 | Deinstallation in the Windows start menu, or de-install SIMIT SCE
using the system settings (Settings | System Control | Software).
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4, Introduction to SIMIT SCE

Trainees that are to learn how to handle automation devices often have a problem: the best PLC program
is ineffective if there is no system to be controlled. With SIMIT SCE, you are closing this gap by making the
system available to your students as a computer simulation.

When using SIMIT SCE, the following aspects are of interest:

4.1 Signal Coupling

Define the interface you want to use for coupling the SIMIT SCE with your automation.
You now have -without any additional effort- the option to specify and indicate signals from the SIMIT SCE.
If you prefer individually designed interfaces, continue with the next step:

Operation

Diagrams on which different controls are located can be designed automatically from existing data such as
the data in the interface, as well as individually in the manual mode.

The actual benefit of SIMIT SCE comes from simulating the performance of your system

Simulation

To simulate your system, SIMIT SCE provides libraries with many existing functionalities. The components
included in these libraries cover a large range: From simple arithmetical functions and logical operations
up to more complex drive simulations or even process simulations.

No special simulation knowledge is required to set up a simulation. Simply assemble the components
available in the SIMIT SCE library on a graphic interface and enter the matching parameters.

Further introductory explanations in this chapter regarding the SIMIT SCE provide a basic understanding
for using SIMIT SCE.

Interfaces

SIMIT SCE can be used in connection with a real controller (SIMATIC S7-300 or S7-400) or in connection
with a simulated controller (S7 PLCSIM). In the first case, the controller is interfaced by using the
PRODAVE interface via of MPI or Ethernet cable; in the second case it is interfaced with the S7 PLCSIM:
the pure software interface (refer to Figure 1).

SIMATIC 57

% pLCSIM

SIMIT

Figure 1: Arrangement with a real controller (left) and a simulated controller (right)
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411 Interfacing with a Real Controller by means of PRODAVE

When connecting a controller to SIMIT SCE, you have two options:
e MPI

Here, you need on your computer either an MPI card or an MPI adapter to convert the USB or serial
interface.

e Ethernet

If you are using a controller with an Ethernet connection, the connection to SIMIT SCE can be established
also by using this cable.

The type of connection is selected in the property window of the PRODAVE interface, as shown in Figure
2.

The corresponding interface has to be set as "PC/PG interface” in the Simatic Manager also!

PRODAVE
Eigenschaft Wert
Mnsrmonic EfA ||
CPL Slat 2 hi
Zugriffsmodus P g
IP-Adresse 193.25.38.95

Figure 2: Access Mode of the PRODAVE Interface

4.1.2 Interfacing with S7 PLCSIM

Instead of an actual S7 controller, it is also possible to use the controller simulation PLCSIM. In that case,
the STEP7 user program is not loaded into the actual SIMATIC controller, but into the PLCSIM.

PLCSIM can be started directly from the SIMATIC Manager ( )-

SIMIT SCE with S7-PLCSIM can be used in the versions 5.2 to 5.4 SP3. However, the multi-instance

capability of Version 5.4 SP3 is not supported.
Please note that the S7 PLCSIM software itself is not part of SIMIT SCE.
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4.2 The SIMIT SCE Interface

The SIMIT SCE interface is divided -as shown in Figure 3- into the following main constituent parts:

e The Menu bar and the Symbol bar allow for a simple access to the SIMIT SCE functions. Additional
functions are available through context menus that can be called.

¢ In the Project window the opened project is represented in a tree view.
¢ In the Work area diagrams and interfaces are shown and edited.

¢ In the Tool window the library components, controls, graphic tools and signals of the project are
located.

¢ In the Property window the properties of the selected object are shown.

o With the tabs on the lower border, you are able to switch between the opened diagrams and the

interfaces.
Menu bar
i Presse -Aax
| Symbol bar SIMIT SCE

4 Projektmavigation | Lle 0l e T _ 203 X | Controls »
= Projekt Simulation w Anzeige H
= i 1 1 ' .
§ | importeren Project Window  |usivz = sises:A: | sosorese :
3
&  Eingi Fiter ricksetfer] pEfr e :
% I Presse fbe Symbolname ‘Adresse il SICIVIE NS Digitalanzeige g
5 ¢ Neue Kopplung Balkenanzeige
| PLesi
Fo .
B / 51 Tool window -
% Neues Diagramm B1 w Eingabe ;’
=] Bedienpult B2 E0.3 Taster &
%] Funktion B3 = Taster mit Bild
il Schnappschiisse £0:5 Schaltar
1Ml Suchen & Ersetzen LS Schalter it Bild -
1Ml Konsistenzprifung E?‘; . Stufenschalter g
P> starten 3 : T Stufenschalter mit Bild ~
w Ausgange  Filter ricksatzen Digitaleingabe
Symbolname Adresse (=] s
M1 A0.0 — i
" a0 Interface and diagram

P2 £0.2 /
P3 AD.3
—
AD.5
AD.6

(in the work area)

| l2
Property window

Name: Digitalanzeige
Guid: 3_Oep6g9_libocrkp

igenschaften |4

Allgemein

Signal
Signal PLCSIM FO

Tabs and status display

@=_ PLCSIM [ %] Bedienpult [ %] Funktion Noch 239 Komponentep -erfiighar,

Figure 3: The SIMIT SCE Interface
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4.3 Simulation Projects in SIMIT SCE

Simulation projects are managed in the Project Window. A SIMIT SCE project is divided into the elements
shown in Figure 4.
e Interfaces (=) establish the connection between SIMIT SCE and a controller. A new interface is

generated by double clicking on the tree entry “Set up new interface” ("ii ).

o Diagrams ( 5 ) are located in the folder “Models® and contain the simulation generated by using
library components. A new diagram is generated by double clicking on the tree entry “New Diagram*“ ( K| ).
o The folder for Snapshots contains the snapshots you recorded of the simulation.

¢ Find & Replace makes it possible to search for signals, components and connectors in the project, and
exchange them.

e The Consistency check can be used to check the project for formal errors.

Project name —. | @ Presse

43 MNeue Kopplung

Interface — m

v - Diagramme Diagrams
Folder 7 % Neues Diagfamm

5| Bedienflt Folder for
7| Funktion ; Snapshots

il Schnappschii

[l Suchen & Ersetzen Supplementary

IWi Konsistenzpriifung functions

- Starten

Figure 4: The Elements of a Project in SIMIT SCE
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44 Generating Simulations

In SIMIT SCE, a simulation is generated on diagrams (Figure 5) by using predefined components.
Diagrams can be inserted into the SIMIT SCE project as required by using the tree entry "New Diagram®.
Existing diagrams are opened by double clicking on the diagram name in the project tree in the work area.

Components for different logic and arithmetic functions are contained in the standard library. From these
components, the simulations are assembled in diagrams and connected to the controller by means of
periphery connectors (Figure 5). To this end, simply drag the components from the library to a diagram,
connect the connections of the components and enter the parameters of the components.

To connect connections (inputs and outputs), move the mouse pointer over the connection to be connected
and click with the left mouse key. Don’t hold the key for making the connection and note the change of the
mouse pointer when you are moving it over a connection.

Now move the mouse pointer over the connection to be connected and click again with the left mouse key.
The connection is established and is shown by a connection line. As an alternative, it is also possible to
drag a connection with the mouse key pressed to another one and release it there.

Parameters for a component can be set in the blue input fields or in the component’s property window. To
enter values in the input field, open it with a double click. Close the input with RETURN. The property
window can be opened by double clicking on the component.

False [-1B

Component

Parameter

Periphery Connector

PLCSIM M1 1 q :

._I—ppl.cmu B3
100.0 (UL .,
0.0[LL [*
oolhee .—l—}F‘LCE[M B2

False [>SET
Figure 5: A Diagram with Components and Periphery Connectors
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The input and output signals of the controller are managed in the interfaces. In diagrams, these signals are
represented by periphery connectors: output signals by green periphery connectors and input signals by
red periphery connectors. Periphery connectors can be dragged from the interface to diagrams. To this
end, open the interface and divide the work area by using the menu option “Divide window horizontally®, so
you will see the interface and the diagram side by side. Then drag the desired signal to the diagram by
grabbing it in the interface window at the left edge and holding the shift key. Connect the connection of the
periphery connector to the connection of a component.

Input elements are provided for setting values in the simulation. Likewise, display elements are provided
for displaying values of the simulation. Input and display elements make up the controls. They can be
arranged clearly and suitable to the requirements on separate diagrams also. Figure 6 shows such a
diagram as an example, with input elements and binary inputs.

MNOT-ALUS (FO) EMERGENCY OFF
Anlage bersit (P1) System ready
S P
|E| Gitter Prassan (51) creen ress

) , , Remove work piece
Werkstiick entnehmen (P2)

) Protective Screen open
Schutzgitter offen {P3)

Figure 6: A Diagram with Controls

4.5 Performing the Simulation

A simulation is started as follows: by means of the symbol bar or the project tree ( > ) or the menu "Start
Simulation®. As an indication of the running simulation, the color scheme of the SIMIT SCE operator
interface changes from blue to orange.

If you want to make changes in the diagrams or on the interface, these changes will take effect
automatically when the simulation is started the next time.

While the simulation is running, the following is possible:

- Opening and closing the diagrams as required while the simulation is running.

- Selecting components with the right mouse key during simulation.

- Opening the property window to observe value changes at the inputs and outputs of selected
components.
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5. Application Example "Press*

The application example Press is used to illustrate how a simulation is generated for simulation-based
testing with the SIMIT SCE. The control program will run in PLCSIM and control the press emulated in
SIMIT SCE.

The SIMATIC program as well as the complete SIMIT SCE project are located on the installation CD in the
folder “Examples®. If you first want to gain experience with a simulation that is already set up, jump to
Chapter 0. <<?>>

5.1 The Automation Task

In this simplified example, the press contains only two moveable parts: the safety screen (guard) and the
punch. The guard is moved up and down directly by means of a switch on the control panel. The controller
simply receives the binary feedback whether the guard is down.

After the worker lowered the guard, by using the button he sends a signal to the controller which then
checks whether the guard is lowered.

If yes, the controller lowers the punch until the position switch is activated. Then, the controller takes the
punch back to its initial position and signals that the work piece can be removed. This message is cleared
when the guard is opened.

There is also an emergency off switch on the control panel. If this switch is activated, the controller is to
move the punch upward, and signal the plant as no longer operable.

Overall, this results in the following signal exchange between the controller and the system to be
simulated:

Signal Name Address Type Comment
FO 10.0 BOOL Switch: Emergency Off
S1 10.1 BOOL Button: Press
B1 10.2 BOOL Feedback Guard closed
B2 10.3 BOOL Feedback: Press Up
B3 104 BOOL Feedback: Press down
M1 Q0.0 BOOL Command: Lower punch
P1 Q0.1 BOOL Indication: System ready
P2 Q0.2 BOOL Indication: Remove work piece
P3 Q0.3 BOOL Indication: Open guard
Table 1: Symbol Table for Press Control
5.2 Press Control

Programming the press control in STEP7 is not a topic of this manual. However, to better be able to follow
the interaction of the automation device and the simulation in SIMIT SCE, a very simple sample
implementation is suggested here (Figure 7). This control program is stored as the archived STEP7
program Press.zip on the SIMIT SCE CD in the folder Examples\S7.
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OBl : "Main Program Sweep (Cycle)"
Netzwerk 1: Anzeige: Betriehshereit

m "FO"
- wpn

Netzwerk 2 : bnzeige: Schutzgitter offen

i} "E1"
= npan

Netzwerk 3 : Druckstempel ansteusrn

ngqn
ngn
nEQn
"y

I g o

Netzwerk 4 @ Anzeige: Werkstick enthehmen

u "B3
g "pz"
u "BZ"
uy "B1"
E "pz"
EBEA
Figure 7: STEP7 Program for Press Control

To utilize the control program with the sample project in SIMIT SCE, perform the following steps:
e De-archive the S7 Project Press.zip using the SIMATIC Manager

o Start the PLCSIM and load the S7 program into the PLCSIM

e Take the PLCSIM to the RUN or RUN-P mode

The PLCSIM will then execute the control program.

The connection between the PLCSIM and SIMIT SCE to exchange signals is established automatically
when the simulation is started. Which IO signals are interfaced between the PLCSIM and SIMIT SCE is
defined in the PLCSIM interface of the SIMIT SCE.

5.3 The Simulation

To test this press control, a simulation with the SIMIT SCE is to be generated. This simulation is to handle
the following tasks:

e A control panel with switches, buttons and display elements makes operating the guard as well as
exchanging signals with the controller possible.

e The operator can move the guard up and down manually. The controller is informed by means of a
binary input that the guard is closed correctly.

¢ The punch can be lowered with an output signal of the controller. Travel time is about 1 second.

¢ All motion sequences are visualized clearly
How all these requirements can be met with the SIMIT SCE is shown below.
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5.3.1 Generating a Simulation Project

After the SIMIT SCE is started, a project dialog is displayed. In it, existing projects can be opened and new
projects can be set up. Select the option “Generate new project® and specify a folder where you want to
store your project. For the project name, choose “Press*, for example.

If you already started with SIMIT SCE, this dialog can also be opened with the menu “Project | New
Project®.

® Projekt Gffnen
# Neues Projekt

® Projekt dearchivieren

Projektname
Pal= v (= [\ SIMIT-Projekts !

autor |

B _

Erstellen

Beim Start immer dieses Dialogfeld anzeigen Schliglen

Figure 8: Project Dialog of the SIMIT SCE

Then click on “Create®“.

5.3.2 Interfacing with the PLCSIM

In this application example, the STEP7 program is not loaded into a real controller, but runs on the
PLCSIM. If you have not started the PLCSIM, proceed as described in Section 0 to start the PLCSIM, load
the S7 project and switch the PLCSIM to “RUN-P*.

By setting up an interface, we define in SIMIT SCE which signals are to be exchanged with the actual
controller or, in this case, with the PLCSIM. Set up a new interface in your project by double clicking on the
entry “New Interface” in the project tree. Select the entry “PLCSIM® and click “OK®.

o P Auswahl x

Meue Kopplung

4= PLCSIM
» | Diagramme * PLCSIM
.il Schnappschiisse PRODAVE

Wi Suchen & Erseizen
Wl Konsistenzprifung

OK Abbrechen
P Starten
Figure 9: Setting Up a New Interface
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You can now change the interface name “PLCSIM® suggested by the SIMIT SCE. So that the example
described here will match your project, confirm the suggested name with the input key. In the work area
you will now see the available binary and analog signals that can be exchanged between the SIMIT SCE
and the PLCSIM. Please note that these signals as well as the addresses used can not be changed for the
SIMIT SCE!

When you start the simulation, you can immediately monitor this data exchange.

To this end, click on the symbol > in the symbol bar. As an alternative, it is also possible to double click
on the entry “Start” in the project tree, or select in the menu the entry “Start Simulation®. As an indication
that the simulation was started, the color scheme changes and the project tree is switched over to the
simulation representation.

If, for example, you set the output Q0.7 in the PLCSIM, you will see the reaction to this in SIMIT SCE. Vice
versa, you can set a controller input in SIMIT SCE -for example, 10.7- and you will see the reaction to this
in the PLCSIM.

Please note that, if you already loaded the SIMATIC project Press into the PLCSIM, the outputs Q0.1 and
Q0.3 are set to “1" by the STEP7 program. In this case, the outputs Q0.0 to Q0.3 can not be specified
manually.

w Eingdnge Filter ricksetzen

Symbolname Adresse Datentyp Kommentar
= E0.0 BOOL
= EOQ.1 BOOL
=/ EQ.2 BOOL
= EQ.3 BOOL
-0 ED.4 BOOL
= EQ.5 BOOL
=/ EQ.6 BOOL
- E0.7 BOOL
- E1.0 BOOL
w Ausginge  Filter ricksetzen
Symbolname Adresse Datentyp Kommentar
- A0.0 BOOL
- 0.1 BOOL
- A2 BOOL
- 0.3 BOOL
- A0.4 BOOL
- A5 BOOL
- AD6 BOOL
(@) S7-PLCSIM - SimView? M=
Simulation Bearbeiten Ansicht  Binflgen  Zielsystem  Ausfihrefp Extras  Fenster  Hilfe
DEd @8 BEw R agrlzgas aaa Hig n
%
.
93; I~ RUNFP 113 o e = I
Lioc ¥ RUN 75 5 4 32
AN~ stop wees | P rmC CrCC | @
Dricken Sie F1, um die Hilfe aufzurufen, MPI=2
Figure 10: Signal Exchange between SIMIT SCE and PLCSIM
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Before continuing with your work, close the simulation. To this end, click on the symbol H in the symbol
bar. As an alternative, it is also possible to select the entry “Close | Simulation® in the menu.

In the SIMIT SCE, IO signals can also be addressed symbolically. Type corresponding names in the
column “Symbol name* in the interface editor, or simply import the symbol table that you created in the
SIMATIC Manager.

To do this, you only have to export the symbol table located in the symbol editor of the SIMATIC Manager.

= -
< Symbol Editor - [S7-Programm(1) (Symbole) -- Presse\SIMATIC 300(1)\CPU 314] =Jo&d
Tabelle Bearbeiten  Einfigen  Ansicht  Extras  Fenster  Hilfe - |5 x
= Offnen.. Chel+0 | k2

—  Schlief Ctrh+F4

| kel il Symbol Adresse Datentyp | Kommerntar

1| speichern chrlas FO E 00 BooL |

2 =1 E o1 BOOL

3 | Eigenschaften... = E 0z BOCL

Z Importieren B2z E 03 BOOL

5 | e " bicrers B3 E 04 |BOOL

B M1 A 00 |BOOL

7 | Drucken... Ctrl+P M A 041 BOOL

8 | Druckvorschau... P2 A D2 BOOL

8 | seite einrichten... Pa A 03 BOOL

10

| Beenden Alb+F4

Figure 11: Exporting the Symbol Table

Then, the symbol table can be imported in the interface editor of SIMIT SCE.

H Importieren
w Eingidnge ™ Filter ricksetzen

Vorgabe Symbolname Adresse Datentyp
FO EQ.O BOOL
51 ED.1 BOCL
Bl ED.2 BOOL
B2 ED.3 BOOL
B3 ED.4 BOCL
« Ausgange  Filter ricksstzen
Symbolname Adresse Datentyp
M1 AD.0 BOCL
P1 AL BOOL
p2 AD.2 BOCL
P3 AD.3 BOOL
Figure 12: Importing the Symbol Table

SIMIT SCE can import the symbol table in the ASC format as well as in the SEQ format. A suitable symbol
table is provided in the folder “Examples® on the SIMIT SCE CD.
Reading in the symbol table changed the interface configuration. The asterisk in the window title indicates

this. Click on the diskette symbol E to save this change.
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5.3.3

Structure of the Control Panel

Although it is possible to directly control and monitor all IO signals -as described in the previous chapter-
directly in the interface editor, as a rule you will want to access some signals in the form an individually
designed control panel. To this end, open the folder “Diagrams” and double click on the entry “New
Diagram*. Overwrite the suggested diagram name with “Control panel®, for example.

. B
il

Figure 13:

Creating a Diagram

You will now see a blank diagram in the work area. On the right, the tool window is displayed with the tabs
“Components®, “Controls®, “Graphic®, “Projects” and “Signals®. To create the operator panel, you first need
the tab “Controls®. Drag the three “Binary displays” from the tab to your diagram.

Bedienpult*

— [2 X | Controls

Hin

Figure 14:

Instancing the Control
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Like components, all controls can be connected with signal lines. The green triangle to the left of the binary
display indicates this. However, this is not useful for the operator panel. For that reason, select the control
and in the property window, select the category “Connection®. Then click on the symbol # to switch the
connection invisible.

Bedienpult* B X
= s It EE { Tahoma, Global U » 12 = #bx Lx Ax x| |
falsa[>
falee > [
m
E [ ]
I |-
Bindranzeige#3 Eigenschaften | w4
Allgemein Name Signal
Anschluss w Signal W
Ansicht [%
Figure 15: Signal Interfacing of a Control
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You can now enter the signal name that this binary display is to indicate. In the left field, enter the name of
the interface -for example, “PLCSIM®- and in the right field the signal name “P1“. If you had not imported a
symbol table, you would have to enter the absolute address “Q0.1“ instead of “P1“.

As an alternative, it is also possible to open the tab “Signals® in the tool window, and drag the 1O signal

over into the signal interface field with the mouse.

Bedienpult* - 2 X | Signale »
Quelle Name 5
H e ol | Tahoma, Global U » 12 = i#bx Lx Ar x| 2
= | Ursprung E
- -
Alle || E
Signaltyp |
Ausgang |
| Datentyp Q
BOGL - E
w
Filter zuriicksetzen
- | ¥ Suchergebnisse
. | quelle Name @
Binaranzeige#3 Eigenschaftan [§, & PLESIM M1 %
allgemein Name signal pcsmlpi ||
Anschluss " Signal PLCSIM Pl il PLCSIM P2 |
ich - PLCSIM P3
Ansicht PLCSIM 0.4 -
PLCSIM AD.5 %
PLCSIM A0.6 g
PLCSIM AD7
PLCSIM A1.0 |
PLCSIM Al.l —
PLCSIM Al.2 @
PLCSIM AL3 g
PLCSIM AL4 =
PLCSIM Al.S
PLCSIM ALE =
Figure 16: Tool Window "Signals*®

Here you have various options for filtering the signals existing in your simulation project. In the figure
above, only binary output signals are selected (signal type: output and data type: BOOL).

Please note that the signal list is updated only when a diagram or an interface is stored.
Now complete the three binary displays by entering the signals “P1%, “P2* and “P3“.

If you want to, you can change the shape of the binary display. In the property window under
“Miscellaneous” the selection “Shape” is provided that you can change to “Round®. The size of the binary
indicator can be changed directly in the diagram. Select the binary display and drag it into the desired size.

Figure 17:

Changing the Size of a Binary Display
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Now add a control “switch® to your diagram and parameterize the switch with the signal “FO* as well as a
control “Button® that has to be parameterized with the signal “S1°.

If you want to drag the signals from the tab “Signals®, make sure that the filter settings are set correctly. All
filter settings can be cleared with the button “Reset filters*.

If you now restart the simulation, you can access these signals from your diagram.

) EEEEEEQQETatha,GIGbaIUL 12 xivhr A Arx E: 'EL
e B=(57
0= & BEwR  EREazzaa aaa Mg
L
" "
(E] (=X (=X (=X
ggg ™ RUN-P [ Bis ~| |[28 0 Bis v
=35N'7F‘UN 7654 3210 (7654 3210
Clatop | STOP MREs||CCCC CCCW |FCET R
Dricken Sie F1, um die Hilfe aufzurufen, 'Y MPI = 2

Figure 18: Operator Panel

Please note here also that the PLC program responds to the input “FO* and resets the output “P1.

Before you continue, close the simulation again by clicking on the symbol L] or by selecting the menu
option “Close simulation®.
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534 Simulation of the Movable Safety Screen

Next, we are going to generate the simulation of the moveable safety screen (guard). This task consists of
two parts: The actual function which consists of operating a button that generates a time delayed indication
“Safety screen closed®, and a corresponding visual display that shows the process.

Set up a new diagram for the function, and call it “Function®, for example.

T Presse
42 Neue Kopplung
~ | Diagramme

% Neues Diagramm
%] Bedienpult

IWi Suchen & Ersetzen

Wi Konsistenzprifung

P Starten

Figure 19: New Diagram “Function®

The motion of the guard is simulated with a ramp function that corresponds to the vertical position of the
guard. A matching component “Ramp* is provided in the tool window in the tab “Components® under
“STANDARD | AnalogExtended®. Drag this component into your diagram.

et

[E]

i1 6 & | Tahoma, GlobalU » 12 > ivbzr Lx Ax

Hi

falss[p* | *
false [p— ‘_{_I
1n.-::-I]«

1IZIIZI.IZII1rL.'L
U.DlleLL

0.0] 1,5 P

false[>SE

Figure 20: Component “Ramp*
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This component calculates a ramp value that runs during the settable time “T“ from the lower limit “LL" to
the upper limit “UL" if the input “UP (+)“ is assigned the value “TRUE" and vice versa, if the input “DOWN (-
)“ is assigned “TRUE®. Whether one of these two limits is reached is signaled at the outputs of the
component.

Since the safety screen and therefore this ramp is to be operated with a single switch, the switch signal has
to be used once directly, and a second time it has to be wired negated. One option to implement this
consists of using a “BConnector” from the component library “CONNECTORS* and a negation “NOTc*
from the “STANDARD | BinaryBasic*:

falsz[~ B {> i false [* _j ,

falsz (4> false [~
10.0 ¥
10 UL I'L

Figure 21: Components “Ramp®, “BConnector and “NOTc*

Move the negation to the input of the ramp in a way that the red triangle of the negation overlaps with the
green input of the ramp. In this way, the two connections are connected to each other. Take note that you
are grabbing the small negation component itself and not its connection; otherwise, you will not be able to

move it. If necessary, enlarge the diagram with the symbol a from the symbol bar.
False [~Bi> falsafpt | ¢ b
fals= 4 — 1/_
1u.-:|l|-‘
1000 [pUL
0. :IIi-LL i
0.0[;5P
falsz [+=SET
Figure 22: Component “Ramp* with Negated Input

The two connections that are still missing can be established with signal lines. Click on the output of the
BConnector and then on the input that is to be connected, or drag it from one connection to the other.

falsa[=1B

10, :-| l

100. I:II LIL
. :|| LL L
o, :llI SP

falsa[»SET

Figure 23: Wiring the Component Ramp
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Since the ramp is to be controlled by means of the BConnector, it would be useful to assign it a
corresponding name, such as “Screen®. To this end, select the BConnector and in the property window,
under the category “General®, overwrite the automatically assigned name “BConnector#1“ with “Screen®.

iy EE S & Tshoma, Global U » 12 = (#br Lx Ar ST TiH

Eigenschaft Wert
Eingana Mame Gitter
Ausgang Mamen anzeigen
Parametar
Zustand

Figure 24: Name of a Component

Now, we still need the indication (B1) to the controller that the safety screen is closed. Here also, this
connection can be established in the simplest way by using the tool window “Signals®. Drag the signal “B1*
to your diagram without releasing it! You will see that the SIMIT SCE initially offers to set up controls for
this signal. However, in this case you will need a periphery connector. For that reason, keep the SHIFT key
pressed in addition, and only then release the mouse key. Then connect the periphery connector
generated in this way with the ramp.

falsa [=Bip
Figure 25: Complete Wiring
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Finally, we lower the default value for the execution time of the ramp to 2 seconds. This can be done
directly in the diagram by double clicking on the blue colored field in front of input “T“ and overwriting the
value with “2“,

Now, add the switch for the safety screen to the operator panel. If the diagram “Operator panel® is still
open, you can fetch the switch back into the work area by means of the tabs at the lower screen edge.

: PLCSIM IH Bedienpult hI %] Funktion I
&3

Figure 26: Tabs for Switching the Work Area

Here, as an example, a switch with freely designed images is to be used. To this end, drag the “Switch with
image”“ from the tool window “Controls”. Here also, tThe signal interfacing is to not to be visible, but be
executed invisibly on the input “IN“ of our BConnector with the name “Screen”.

LN L N— ]
1
g
L
Allgemein Name Signal
Anschluss & Signal Gittar IN L]
Ansicht
Figure 27: Signal Interface of the Switch with Image

In the category “View", select images to be represented (see Figure 28). The images, used here as an
example, are located on the SIMIT SCE installation CD in the folder “Examples®.

Allgemein Eigenschaft Wert
Anschluss An BildgroBe anpass v
Bild (nicht betétigt)  Schalter_Aus HBE
Bild (betatigt) Schalter_An e
Figure 28: Specifying the Images to be Represented
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The check mark “Adapt to image size® is important so that the images are shown in their original size.

When you start the simulation you can now see how two seconds after operating the image switch, the
indication arrives in the controller.

@ S7-PLCSIM - SimView1 = DCZ‘

Fenst

D@ s 2@Ew R Eeanagaa g@a NHE ol s

= @ cpu JoEgEe o o BEs o LoEd
gg; V¥ RUNP [Ee D [eis | |feB 0 [Bis  ~]
=35NrHUN 7654 3210 |7654 3210
DSTDP!"STDP MHESI o]
Dricken Sie F1, um die Hilfe aufzurufen, I !rﬁh =2 A
Figure 29: Indication of the Lowered Safety Screen

Before continuing, close the simulation again!
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5.3.5 Background Image and Labeling

To design the operator panel appealingly, a background image can be inserted. Open the property window
and click on the free space on the diagram to view the diagram’s features. Select the prepared
background image that is located in the folder “Examples” on the SIMIT SCE installation CD. For the size
of the diagram, specify values adjusted to the background image; for example, 700 x 500 pixels.

Bedienpult*

i 56 & Tahoma, Global Ux 12 v isbr L1 A= i

SIEMENS

Bedienpult
Eigenschaft Wert
MName Bedienpult
Breite 700
Hahe 500
Hintergrundbild Hintergrundbild = BS
Figure 30: Background Image

You probably noticed that the controls that were set up previously have already been moved to the correct
location in the figure above. Still missing is meaningful labeling. If you are no longer sure which signals are
included in your binary displays, select the binary display and click on the category “Signal interface” for
checking purposes.

Then open the tool window “Graphic* and click on the symbol = T2Xt You are now able to set up a
selection frame on the diagram and use it for entering text. Create the following labeling.

NOT-AUS (F0) . Emergency Off
Anlage bereit (P1) System ready
Gitter Prassen (S1) Guard Press
Werkstiick entnehmen (P2) Remove work piece
Schutzgitter offen (P3) Open Guard
Figure 31: Labeling the Operator Panel

Make the selection frame for the individual texts of a size that the text fits a line respectively and does not
cover up any controls.
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5.3.6 Graphics and Animation
Next, the movement of the safety screen is to be illustrated. First we have to create a suitable graphic.

Select the tool window “Graphics* and then select the symbol EIRechtack <<rectangle>>. On the diagram,
set up a rectangle that has approximately the following size.

_ﬁ_

Figure 32: Mounting the Safety Screen

For the screen to be shown as being “transparent®, in the symbol bar click on “No Color” for the color of the
selected rectangle (refer to Figure 33).

Keine Farbs

| HE
] | EEEEE
EEENENEEEEE
=5lllllllll

Weitere Farben...

Figure 33: Selecting the Color
Switch on the grid pattern using the symbol and enlarge the representation using the symbol | to
make working easier.

You probably noticed that the background image remains hidden while the grid is switched on.
In the tool window, use the symbol / Linie {5 indicate the screen with a few additional diagonal lines.

Figure 34: Safety Screen
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Select the outer rectangle one more time and apply to it a line thickness of 2 points (2.0 Pt).

Figure 35: Setting the Line Thickness

Since the safety screen is to be moved as one unit, group the rectangle and all diagonal lines by drawing a

selection frame around the graphic elements and then click on the symbol = in the symbol bar.
Then, switch the grid pattern off again. The safety screen should look something like this:

Figure 36: Safety Screen as a Grouped Graphic

Training Document for SIMIT SCE Page 31 ofn 39 Module G2
Status: 01/2010 'Startup’ System Simulation with SIMIT SCE V7



SIEMENS

Industry Sector Industrial Solutions Division

Finally, we are going to animate this picture; i.e., it is to be put in motion depending on the ramp value. To
this end, select the safety screen and open the property window. In the property window, double click on

the uppermost entry “New animation® and select “Motion®.

Bedienpult®
Hin { Tahoma, Global U 12 = isbr L Ax Zri
SIEMENS NOT-ALIS (FO)
Anlage bersit (P1)
Gitter Prassan (S51)

Werkstlck entnehmen (P2)

Schutzgitter offen (P3)

Welchen Animationstyp méchten Sie erstellen?

* Bawegung
Rotation
Skalierung
Sichtharksit
Bildwechszl
Bioloe
Allgemein
w Animationan
OK Abbrechen
b Rectangle
Figure 37: Selecting the Animation Type

You are now in a mode where you can specify the direction and the amount of the shift. Hold the SHIFT
key to permit only vertical or horizontal motion, and drag the safety screen a little downward.

N

oy

Figure 38: Specifying the Motion
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Enter output “Y* of ramp “Ramp#1“ as the signal that is to effect this motion, or drag this signal from the
tool window “Signals® over.

Allgemein Eigenschaft Wert
+ Animationan Signal Ramp#1 Y L]
Neue Animation Anfangswert 0.0
Bewegung Endwert 100.0
k Rectangle
b Line
Figure 39: Animation Signal

Exit the animation mode by clicking anywhere in the diagram.
If you start the simulation now, you are able to move the safety screen up and down by using the

switch .

Before you continue, close the simulation.

5.3.7 Simulation of the Punch

The punch is simulated in a similar manner. On the function chart, a second ramp is needed which in this
case is operated by the controller.

false [~ B
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1uu.n[J‘L.I|_
U.DiLL
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falsa [bSET

:

1.0

IJ‘ Jpnm B3
100.0 UL [
0.0[LL

.’—l—bIJLCSIH
u.ulJ‘SP B
false [-SET
Figure 40: Function to which the Punch is Added
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Please take note that it is possible to copy components very simply by dragging an existing component off
the chart while holding the Ctrl key.
To visualize the motion of the punch, trace it with a few rectangles and group these rectangles.

Figure 41: Punch

As animation signal, use the output of the second ramp.

Allgemein Eigenschaft Wert
+ Animationen Signal Ramp#2 Y L]
Neue Animation Anfangswert 0.0
Endwert 100.0
b Rectangle
¢ Rectangle
» Rectangle
P Rectangle
Figure 42: Animation of the Punch
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Since the punch was drawn last, it is situated over the safety screen. To correct this, select the punch and

move it to the background with the symbol Ll
This concludes this application example. Now you can test whether the controller performs correctly.
Check, for example, whether the press can be operated if the safety guard is open!

SIEMENS B2 T NOT-AUS (FO)
. Anlage bereit (P1)
Punch Gitter _ Prassen (S1)

Werkstiick entnehmen (P2)

Schutzaitter offen (P3)

Safety Guard
Figure 43: Completed Application Example “Press”
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6. Project Management

6.1 Archived Projects

It is possible to combine SIMIT SCE projects into a single file and save them in this way as an archived
project, or copy them to another computer.

With the menu “Archive | Project, an opened project can be stored as a SIMIT SCE archive. The SIMIT
SCE archive has the file extension “ .simarc®.

To unpack a SIMIT SCE project, click on the menu entry “De-archive project”. The destination folder for
the de-archived project can be freely selected.

® Projekt dffnen
' Neues Projekt

#  Projekt dearchivieren

archivname [El T
=gl D:\SIMIT-Prajekte !

Dearchivieran

Beim Start immer dieses Dialogfeld anzeigen SchlisBen
Figure 44: De-Archiving a SIMIT SCE Project
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6.2 SIMIT4Students

A special feature of the SIMIT SCE is that it is possible to pass on executable simulations to students or

trainees.

In an executable simulation, exactly one selected plan of the entire SIMIT SCE project is visible. For that
reason, it is advisable to set up the SIMIT SCE project in such a way that all information and operator
elements that are made available to the student are assembled in one chart.

In the project window, open the context menu of this chart and select the entry “SIMIT4Students”. The
executable simulation gets the file extension “.simit4S*.

4 Projekinavigation
projekt | simuiaton

Ausschneiden Strg+X
Kopieran Strg+C

Einfligen Strg+V

Laschen Entf

Umbenennen

SIMIT4Students

Figure 45: Passing on a SIMIT SCE Project as Executable Simulation
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Before the students can use this executable simulation, the SIMIT SCE execution time environment has to

be installed (refer to Section 0).

Your students can use only executable simulations that were generated with a SIMIT SCE installation with

your license number.

If you are using SIMIT SCE in the class room where the student computers are networked via Ethernet
with the computer on which the SIMIT SCE is installed, the students can open the executable simulation
simply with a double click. The precondition is that the SIMIT SCE was already started. Whether the

current SIMIT SCE application is available with the matching dongle is checked automatically.

If there is no network connection, the 12-digit password that was displayed during generation has to be
entered when starting the executable simulation. For that reason, carefully make note of the password in

case it is needed.

Simulationsmodell erstellt 4

Name: Presse.simit4S

Pfad: D:Y,

Banuizbar bis: 17.01.2010

Passwort: CZ9D-1RUZ-NSEM

Dieses Simulationsmodell darf zu Ausbildungszwecken
gebihrenfrei, jedoch zeitlich auf & Monate bagrenzt, an
Personen weitergeben werden, die derzeit am Unterricht
oder an Kursen oder Veranstaltungen folgender Einrich-
tung teilnehmen:

Musterschule

Abteilung Automatisierungstechnik
99999 Musterstadt

Deutschland

OK

Figure 46:

Generating an Executable Simulation
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It should also be noted that this executable simulation is runnable only for the specified period of six
months. However, it is possible to generate an executable simulation again for your students at a later
time as often as required.

The simulation password is queried only if the student PC is not able to set up an Ethernet connection to
the computer on which the SIMIT SCE is running (refer to Figure 47).

The executable simulation is opened in a window that contains exactly the previously selected plan. The
simulation is started automatically. To end the simulation, the window simply has to be closed (refer to
Figure 48).

Passwortabfrage X

Dieses Simulationsmodell darf zu Ausbildungszwecken
gebuhrenfrei, jedoch zeitlich auf 6 Monate bagrenzt, von
Personen benutzt werden, die derzeit am Unterricht
oder an Kursen oder Veranstaltungen folgender Einrich-
tung teilnehmen:

Musterschule

Abteilung Automatisierungstechnik
99999 Musterstadt

Deutschland

Bitte geben Sie das Simulationspasswort ein:

CZ%D - 1RUZ - MNSER
Abbrechen OK
Figure 47: Stating the Executable Simulation with a Password
SIMIT SCE for Students -ax
SIEMENS

" nOT-AUS (FO)
. Anlage bereit (P1)
Gitter ~ Pressen (51)
Werkstick entnehmen (P2)

. Schutzgitter offen (P3)

[

Figure 48: Executable Simulation on the Student Computer
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