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The following symbols provide guidance through Module G1:

Information
General fundamentals

This symbol always appears when general information on a particular topic is provided before
the details are elaborated.

=i e

Installation

Programming

Configuration for sample exercise.
This symbol always appears when the

sample projects are to be implemented.

A Hotes
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1. PREFACE

In terms of its contents, the SIMIT SCE module is part of the teaching unit entitled 'Plant Simulation
with SIMIT SCE' and is intended to serve as a quick introduction to plant simulation.

Basic Principles of
STEP 7 Programming
2to3days Modules A

v

Further Functions of . .
STEP 7 Programming C’vli?l? tSSIII\/Inll'IL'J lgggn
2to3days ModulesB 1 to 2 days Modules G

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

|

IT Communication
with SIMATIC S7
1to 2 days Modules E

Learning Objective:

In Module G1, the reader learns how to use the SIMIC SCE software tool.
The module explains the basic principles and shows the reader how to handle and create projects
on the basis of detailed examples.

Requirements:

To successfully work through Module G1, the following knowledge is assumed:
o Knowledge in the use of Windows
e Basics of PLC programming with STEP 7 (e.g. Module A3 — 'Startup'

PLC Programming with STEP 7)
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Hardware and software required

1 PC, operating system Windows 2000 Professional starting with SP4/XP Professional starting
with SP1 with 600 MHz and 512 RAM, free hard disk memory approx. 650 to 900 MB, MS
Internet Explorer 6.0 and USB connection for the dongle

Software: SIMIT 5.0 SP1

Software: STEP7 V 5.4

Software: S7-PLCSIM V5.x (minimum prerequisite: Version 5.0, Service Pack 1, Hotfix 2)
MPI interface for the PC (e.g. PC adapter USB)

PLC SIMATIC S7-300 with at least one digital input module and one digital output module. The
inputs have to be taken to a control panel

Configuration example:

- Power supply unit: PS 307 2A

- CPU: CPU 314

- Digital inputs: DI 16x DC24V

- Digital outputs: DO 16x DC24V /0.5 A

- Analog inputs/outputs: Al4/AO2

o Ok, WD

2 SIMIT SCE

6 S7-300

4 S7T-PLCSIM
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2. GENERAL INFORMATION ABOUT SIMIT SCE

21 SIMIT SCE

With SIMIT SCE, you can create or import plant models that you interface with the SIMATIC
simulation (S7 PLCSIM) or with real PLC hardware.

You can then test your automation program with illustrative, dynamic models.

With SIMIT SCE, it is also possible to simulate complex process sequences and industrial
processes.

SIMIT SCE is therefore the ideal supplement to the real SIMATIC hardware setup in the laboratory.

=ie

Together with the virtual SIMIT SCE plant model, the automation system is set up transparently,
from the initial concept to the real control system.

In this way, SIMIT SCE supports vocational training with respect to projects and how they are
handled. The following topics are described:

Configuring the plant (information phase).

Creating the PLC program in the SIMATIC Manager with STEP7 (execution phase).
Loading of the control program into the real PLC or the SIMATIC Simulator (PLCSIM).
Starting the dynamic plant model with interfacing to the PLC by means of SIMIT SCE.
First test at the computer simulated plant model (test and result backup).

Testing the program on a real PLC in conjunction with the controlled plant.

o0 hM~whPE

You can use SIMIT SCE as a convenient system for inputting and outputting test signals, but also as
a sophisticated plant simulator. Even if you only use SIMIT SCE initially as a convenient user
interface, you can later add models at any time in order to simulate plant performance and thus -
through dynamic tests- profit from the full performance capability of the SIMIT SCE.

if The following restrictions apply to the training version SIMIT SCE 5.0 SP1.:

- 32 binary signals and 8 analog signals are available for communicating with the S7-
PLCSIM, a PLC, etc.

- 250 components can be used in a simulation.

- 1000 internal signals are available for wiring these components.

Training document for SIMIT SCE Page 7 of 51 Module
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2.2

=ie

Configuring the SIMIT SCE

A project in SIMIT SCE consists of several parts.

Interfaces

Define the interface over which you want to connect SIMIT SCE to your automation unit, specifying
the signals to which SIMIT SCE is to have access.

Signal assignments can also be imported from an existing table of symbols (ASC file) or from a
database (CSV file).

In addition, export to a Step 7 table of symbols or to a database is possible.

Several interfaces can be used in a project at the same time.

Diagrams

Use project diagrams to generate and edit the process-related behavior of your plant model. In
addition, use functions from a library for the mathematically exact calculation of pressures,
temperatures, and mass flows in closed circulations. This library also contains ready-made
components such as pipes, containers, pumps and valves. You simply assemble the existing
components on a graphic interface and enter the appropriate parameters. Diagrams can consist of
one or several pages, depending on how large your model is and how you want to organize it. If
necessary, you can spread your plant model over several diagrams.

Operating Screens

From existing plans, you can -either automatically from existing plans or manually by designing them
individually- generate operating screens into which different operator control and display elements
are placed. To design your plant, ready-made display elements and operator controls are provided.
You can use operating windows to specify I/O signals and thus observe the reaction of your
connected automation units.

Signal Groups

All I/O and process variables in your project can be directly viewed and specified during an ongoing
simulation.
To facilitate a clear overview, any number of signals can be combined into so-called signal groups.

Simulation

SIMIT SCE generates the simulation entry automatically when you "create" your project. Creating a
project means combining the diagrams and interfaces to generate a runnable program.

In the simulation mode, you can control and monitor the states of your virtual plant by using the
operating windows you created, and at the same time also control and monitor the logical links by
using the associated diagrams.
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3. INSTALLING THE SIMIT SCE SOFTWARE

SIMIT SCE software is protected by copyright. A so called dongle provides protection against

copying. Depending on what type of dongle you have acquired, it is either plugged into the parallel
printer port or a free USB slot.

The standard scope of supply of SIMIT SCE consists of

— 1CD - Cygwin C-Compiler
— 1CD - SIMIT SCE Software
— 1ldongle to protect against copying

3.1 Installation

To install SIMIT SCE, do the following:

1. Insert the CD-ROM for the Cygwin C-Compiler in the drive of your PC.
Start the setup program by double-clicking on the file — setup.exe.
The setup program guides you through the entire Cygwin installation procedure.

2. Insert the CD-ROM for SIMIT SCE in the drive.

3.  Start the setup program by double-clicking on the file —» setup.exe in the SIMIT folder. The
setup program guides you through the entire SIMIT installation procedure.

On all PCs, the following selection must be made while SIMIT SCE is being installed:

For USB dongle: For LPT dongle (printer port):

— Select MARX hardware — Select MARX hardware

% i CRYPTO-BOX Met/SE0 [LFT] % & CRYPTO-BOX Met/SE0 [LFT]
" CRYPTO-BOX Versa LPT) " CRYPTO-BOX Versa LPT)

" CRYPTO-BOX Seral [SERIAL] " CRYPTO-BOX Seral [SERIAL]
&+ CRYPTO-BOX USBE CrupToken [USE]  CRYPTO-BOX USE CrupToken [USE]

Ol I Cancel Ol I Cancel

Note
A The SIMIT SCE software CD contains a file entitled 'Installation_instructions.pdf'. This describes the
procedure for standard installation of SIMIT SCE.
If you have purchased a network license for SIMIT SCE, please read the installation
instructions before completing the next steps for network installation.
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4. STARTING SIMIT SCE

Before you start SIMIT SCE, you must plug the supplied dongle into the parallel printer port or a USB
slot on your computer.

You can plug a printer cable into the parallel dongle. A dongle which belongs to other software can
also be plugged into the SIMIT SCE dongle.

=i &

You can start the SIMIT SCE in several ways.

Starting the program by using the start menu:

f5 Simi B} (7 Deinstallation

Erogramme

SIMIT

Dokumente

Einztellungen L4
Suchen L4
Hilfe

Augfubren...

Beenden...

SIMIT SCE

Note

When you start SIMIT SCE, the presence of a dongle is polled. This is why the dongle must be
plugged in before starting.

Without the dongle, the starting process of SIMIT SCE will be stopped and an error message will

appear.

EEE—— x|

Mo Dongle found.
Please make sure that the Dongle and the Drivers are
correctly installed, Then stark SIMIT again.
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5. MANAGING AND CREATING PROJECTS

5.1 The Operator Interface

After SIMIT SCE has been started successfully, the operator interface appears.
The index column is located on the left hand side. Here, you can select the relevant topic by clicking
on it with the mouse.

=i &

SIMIT SCE is shipped with eight examples of projects as a matter of standard.
In the Projects index, you can set up new projects or open a project example and adapt it to your

tasks.
_lnlx
File Sheet Edit Placement  Smulation View Extra Vindow. Help
|d@as
Librar:
hiclyets
Projects
EH_4 Projekte

-é Ahatimmungsautomat
o Fensterfertigung
é. Flurbeleuchtung

-é Luefterueberwachung

é Zimmerheleuchtung

Types |

| =
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5.2 Status Bar

In the Status bar, messages are displayed that inform the user of the status of SIMIT SCE. In the
case of processes that take longer, for example, information is provided on the progress that has
been made, or error messages are displayed. The latest status message is always visible.

=k &

’ Types |

Enjustions optitmized ;I
3 Implicit connections created

Start compiler:
Compiling finished. -

The system messages can be filtered by means of the "View | Status Window" menu as follows:
e Messages
Only system messages are displayed.

e Warnings
All warnings output by the system are listed in the window.

e Errors
Errors that occurred during code generation or the simulation are shown.

These filters can be freely combined. By clicking on the items, you can enable or disable the
corresponding messages.

) Delete

By clicking on this command, you can delete all the status messages that have accumulated up to
now.

You can display or hide the status bar by means of the "View | Status Window | Display" menu.

5.3 Message Line

In the message line, information from the current simulation is displayed. It is therefore only visible if
i you have opened a simulation.
]
Typen
Steuersystem: Das Modell wird simuliert. a»
Control system. The model is simulated
You can display or hide the message line by using the "View | Message System" menu.
Training document for SIMIT SCE Page 12 of 51 Module
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5.4 Index column

=k &

e "Library" with the standard libraries

The index column is divided into four topics:

e "Control elements” with the available display and operator control elements
e "Projects” with a list of all projects that you have set up in SIMIT SCE
o "Types* with higher-level definitions of variables, enumerations and connections

Each index contains a hierarchical directory tree.

5.4.1 Library with the standard libraries

Library I

=i &

E-_1 Bibliothek
[ COMMECTORS

5.4.2 Widgets with the available display elements and operator controls

Library
Widoets

=i e

E=_4 Widgets
== _ M Display

0 5 10

+- | Operate (static)
] Operate (dynamic)
| Passive

Library I

Wilnets I

=1 Widnets
+—_ | Display
-4 Operate (static)

| e
™

([ =]

— Text

+] _I Operate (dynamic)
+— | Passive
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54.3

=k ¢

Projects with a list of all projects that you have set up with SIMIT SCE

The projects are managed in the "Projects" index column:

A project in SIMIT SCE consists of several parts.

These include:

. Diagrams, for configuring process-oriented functions.
. Operating windows, for operator control and monitoring of the plant model.
. Signal groups, for joint operator control of several signals
. MPIs for defining the interface.
. Simulation, for testing the virtual plant.
Libiraty i
Wiitoets '
Projects
[ | Projekte
=l _MewProject

—[] MewDizgram

—dl Mewe Operatinghindowy
— S e Sighal Group

—= WP
Simulation

5.4.4 Types with higher-level definitions of enumerations, variables and connections

=i &

Likarary

Widgets

Projects
Types

=14 Tvpen
IJ+ | Aufzahlungen

S:_! Grifien
+ “erbindungen
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6. VENTILATOR PROJECT
Task Definition:

A ventilator is started by means of an On/Off switch. In addition, a slider can be used to alter the
ventilator's speed. The switch is to be operated and the speed is to be changed via a SIMIT SCE
operating window. Via an interface to the SIMATIC S7 control unit, the SIMIT SCE transmits a binary
and an analog input signal to the PLC. In the PLC control unit, these input signals are logically
processed and routed to the binary motor output and the analog closed-loop control output for the
speed of the fan impeller. SIMIT SCE records these signals via the interface and, with the help of a
process-oriented diagram, simulates the rotation of the ventilator in the operating window.

How to set up the "Ventilator" project

Start SIMIT SCE and set up a new project.

Start the PLCSim interface and enter I/O connections.

Create a new diagram and insert process-oriented functions.

Create a new operating window and enter and interface widgets (operator control and
display elements).

5 Draw the ventilator wheel and configure the rotating movement as an animation.

6. Create a SIMIT SCE project simulation.

7. Start SIMATIC Manager and create the PLC program.

8

9

o

Start PLCSIM and load the created PLC program.
. Start the simulation in SIMIT SCE.
10. In the operating window, you can now control and monitor the model.
11. In the diagram, you can monitor the blocks of the process-oriented functions and you can
also influence them by changing the parameters.

®;: Yentilator / Bedienbild {- =1olxl
-
] + 0 50 100
-l
I Yentilator / Plan o ] |
s
onfoff
E-SWITCH
T ouT EINALS . of drehbewegung
| i
OR ARAMP
NOT
speed 1M1 A FRE LL4
MOTOR In ouTt N2 SETP UL
DREHZAHL | SPEED  PHYS 4
ouUTs
BT ouT SOLLWERT
|
b
Rl | B
I 4 | 10k Ml ovont

EIN/AUS = on/off; SOLLWERT = setpoint; drehbewegung = rotational motion; DREHZAHL = speed
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6.1 Setting up a new project

Right-click on the "Projects" folder and select "New Project".
Give your project the name "Ventilator".
(— Project — New Project — Name: Ventilator)

Libraty ! ; ;
Widgets i amc?;tvs |
Projects Projects
E-_ 1 Projekte
= Abstimmungsautomst

Fensterfertigung
Flurbeleuchtung
Luetterueberwachung
Pressze_ MWL
Presse_KOP
SR_Flipflop

vent2

Luetteruebervwachung
Presse_SwWL

Presse KOP

SR _Flipflop

vent2
Zimmerheleuchtung

entilator

= Zimmerbeleuchtung

6.2 Calling the PLCSim Gateway

Right-click on the project name "Ventilator" and select PLCSim as the new gateway.
(— Ventilator - New — Gateway — PLCSim)

FE o )

File Sheet Edit Placement Simulation Yiew Extra “Wimdow Help

=L

=10 x|

Library 1

Widgets

Projects
=14 Projekte

+ Abstimmungsautomst

=8 Fensterfertigunc
Flurbeleuchtung
Luefterueberwachung
Presse MWL
Presze_WOP
SR_Flipflop

vent2

Timmerke  Clase |

Paste Diagram

Import—’ Operating Window

Export Signal Group

Excel
OPCServer

PLCSim

Update
Exchange Components

Compile

Rename

Delete

Properties. ..
Find...

Types |

0 Implicit connections created

Ll
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Expand the directory tree and select "Edit".
This allows you to open the gateway for PLCSim.
(— PLCSim — Edit)

l‘—]—@ wentilat
_Qh PLC S
) Zimereeie I
Copy
Delete
o

File:

=ethings I Binary In | Binary Cut | Analog n | Anglog Out i

Cycle time [ms]  [100

Hey i+ i " Ein,

Prediz I

Lnit + o o K

Here, basic settings can be made and the signal assignments for the binary and analog inputs and
outputs can be entered. In addition, the 1/O signals can be normalized in the case of the analog
signal assignments.

Note
A For better assignment of the signals, all external signals and also the associated symbolic
designations in this project example are written in CAPITAL LETTERS.
All internal SIMIT SCE component designations are written in lower case letters.
When signals are being assigned, make sure they are written correctly, i.e. in capital letters or lower
case letters.

PLC address assignments must be written in CAPITAL LETTERS.

Training document for SIMIT SCE Page 17 of 51 Module
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Enter symbolic designations and address assignments.

Binary input

Settings Binary n | Binary out | ansiogin | Ansiog out
Symbiol | Address = | Data type | Cormrment |
OMIOFF fio.o [EooL |zwvitch OMIOFF On=1 |

Binary output

Settings I Binary In  Binary Out I Analog In I Analog Out
Symbol I Address = I Data type I Carmment I
MOTOR la4n [EoaL |output for motor wertilstar |

Analog input with normalization from 0 to 100

Settings | Binary In| Binary 0wt Ansiog i | anaios out |

Syrrbaol I Aodress = | Diata type | Camtnett | Type | Lowver | Lipper |
Setpoint [Provzea [vicRD [presetting value |unipotar o0 looo |

Analog output with normalization from 20 to 100

Settingsl Binary InI Birary Outl Analog In  Anslog Out |

Symbol | Address = | Drata type | Comment | Type I Lower | Upper |
Speed |Pennizas [vwioRD |speed ventiator |unipotar 2000 looo |

Save symbol assignment and export as an .asc file
.
Filz

Import {,asc) ; o
mpotk {.asc

Import {.csv)

Import {.caw)

Export {,asc)

Export {,cav)

Save
Save & Exit Save & Exit
Exit Exit

Select the "SIMIT" folder as the target memory and enter the file name "Ventilator".

E
Speichemin |0 ST E 2 2EE

I3 Bin 123 simulation
I5) ChMetServer Dtmp
15 comptype_include

[fj expart

12 help

15 inages

I3 implicit_connections

[fj impart

0 jesika

153 jre:

I3 library

[fj listener

1) migration

.rr3 projects

File: name: |Vemi\ator Save
Type of fie: | asc.configuration x| | cancel

Click on "Save" (The PLCSim gateway remains open in the background)
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6.3 Setting up a diagram

Set up a new diagram in the "Ventilator" project.
(— Ventilator - New — Diagram)

Falder
Irnpork » Operating Window
Export Signal Group
Update Gateway »
Exchange Components
Compile
Rename
Delete
Properties. ..
Find. ..

Enter "Diagram" as the name and open the diagram by double-clicking on the name.

Change the sheet size to 150 x 75 and confirm your entries with "OK".
(— Sheet — Change Size — 150x75 — OK)

B simir ~|alx|

File | Shest Edit Placement Simulsfion  View Extra  Window Help

hlew Shest e |100 TP L TWmW LM

Remave Sheet sntilator / Diagram (+) =]
Change o -

e

Create operating window, .,

LT

5% Operatable

=1 Flurbeleuchtung

=8 Luefteruebervwachung r

Z) Presse_siL Change size NI
=18 Presse_KOP

=) SR_Flipflop Fewy size (in grid points)

=4 vert2

Wentilator

IE % [7s

0.4 | Cancel |

Firmmerbeleuchtung

£ ] 1| 10k M ofq

Types I

ID Implicit connections crested

[l ]
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Enlarge the frame of the diagram to the sheet size and, in the library, open the "Operating” folder
(— Library — Library — Operating)

e/

File Sheet Edit Placement Simulsfion  Wiew Extra Window Help
| HRS s m@m o WiEhTeo S ]PL BH LA
: B ¥entilator / Diagram {+) =8 x

Library

A _STATUS 3
A_SWITCH 3
B_STATUS 1
B_SWiITCH 1
Etton 1
Digitallnput 1
Dizplay 2
PuzhButton 1
Slicler 1
Statuz 1
Switch 1
#- | SYSTEM

;l User

-
Widiets | | Q|

Gl oA 1 b Moo

Types

L E SR R R R R R R R

ID Implicit connections crested ﬂ

Here, the widgets and display elements are provided. Component designations and signal names
are assigned to each object. With the F1 key, you can call up a description of the object in question.

Use Drag and Drop to pull a binary switch (B_SWITCH 1) and an analog switch (A_SWITCH 3) from
the library into your diagram window.

B SimrT 0

File Sheet Edit Placement Simulafion  Wiew Extra  Window Help
| BRE f @ o Wi HKHfn ~]|PL WB £ AN
Library I: I Yentilator / Diagram (+)

E-4 Bibliothek
] CONMECTORS

E-SWITCH

T Operating GET ouTe
® A _STATUS 3
A_SWITCH 3
B_STATUS 1 A-SWITCH
B_SWITCH 1 o BT ouTH
Button 1
Diggitallnput 1
Dizplay 2
PushButton 1
Slicer 1
Status 1
Switch 1
+- | SYSTEM

J Uszer

888000088
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Right-click on the binary switch (B-SWITCH) and open the Properties window.
(— B-SWITCH — Properties)

B

B-SWITGH *m Eigenschaften Yentilator,/Plan# | x|

Eigenschaften "
ExXT Allgemein |Parameter| Eingéngel

Mame anzeigen

HilFe Komponente:  Cperating#B_SyviITCH
A-SWITCGH “Wersion: 1.0
ExT ouTe
Mame:  [ventistorPlarl

Tusatz: |3

Tykiuz: l2 ﬂ

(939 Abbrechen libernehmen Hilfe

£ 1| 10k klwond

Plan = diagram; Eigenschaften = properties; Name anzeigen = display name; Hilfe = help; Allgemein= general; Eingénge =
inputs; Zusatz = extension; Abbrechen = cancel; Ubernehmen = accept

Enter "on/off" as the name and remove the entry "3" as Extension. Confirm with "OK".
(on/off — [Del] —» OK)

’-"i'.' Properties Yentilator /Diagram#1 /1 5'

General IParameters I Inputsl

Component:  Operating#B_SWITCH

Wersion: 1.0

hlarme: Iom’off|

Extension: |

Cycle: Iz ;I

Ok | Cancel | Apply | Help

Select "Display name"
(— B-SWITCH — Display name)

anfoff

E-SWITCH

» EXT OUT &
Properties
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In the "Properties” box of the analog switch, enter the name "speed" and remove the entry in
Extension. Confirm with OK. Select "Display name".
(— A-SWITCH — Properties).(speed — [Del] -» OK) (— A-SWITCH — Display name)

i ¥entilator / Diagram (+) ;Iilll
-
ondafr I
B-SWITCH -’-"ﬁ‘ Properties Yentilator/Diagram#1 /2 il
S BT ouTe General | ParameterSI Inputsl
Component.  Opersting®d_SWWITCH
A-SWITCH Wersion:. 3.0
& BEXT ouTH

Marne: Ispeed

Extenzian: ||

Cycle: lz LI

O Cancel Apply | Helgp | s

4] | _>|;I

Now, a logical function has to be created for simulating the fan impeller's rotation. To this end, a
value is repeatedly incremented from 0 to 360 by means of a ramp function. The counting process is
to be started by means of the switched-on motor (A4.0). The counting speed is influenced by the
speed output value (PQW 288).

From the IEC1131\Analog\Ramps directory under Library (Bibliothek), select the "ARAMP 1" function
and insert it into your diagram.

® ARSMP 1
® Ph_RAamMP 2
# RAMFA1

;| Selections

J Binary

J Controllers

'_| Counters

J Drives

1 Timer Functions

) Transfarmers
] Operating

F L SYSTEM Ll
Witoets 4] |
Projects oA I—1 v M ootd
Types

=1 Biklicthek =

] CONNECTORS onioff

_'| Flowetlet B-SWITGH

A IEC113 deT ouT4

f—]— J Analog

{1 Arithretics
| Camparizons R ARANE
| Complex Functions “PRE LLg
{1 Murreric Functions pe iy I by
24 Ramps ouT4
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From the IEC1131\Binary directory under Library, select the "NOT 4" and "OR 5" functions and drag
them into your diagram.

Library : | Yentilator / Diagram (+) =181
= _{ Bibliothek

-] COMNECTORS anfoff

+- ] Flowhiet B-SWITCH

=4 [EC1131 s e

i noT oR ARAMP

i el PRE LL

@ ANDT - n 4T FIN o1 SETP uL
sl UL e SPEED  PHYS

+-# BCONST 5 s

|»

«EXT ouTs

OR 5
#® R_TRIG4
# R55

@ SEMA 4

® SRS

FF

Enter the following names for the functions and select "Display name".

ARAMP = rotating movement, OR = or, NOT = not.

Make sure that the internal names for the SIMIT SCE components are written in lower case letters.
Now, establish the connections of the blocks. To do this, first click on the output (red point) and then
on the input (green point). The connecting lines will appear automatically.

o] [otation
not
O ARAMF
MNOT
I A F——8 PRE LL
L 3IY ouT M2 4 SETP L
& SPEED PHYS
ouT
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Open your PLCSim gateway.
Now, use the Drag and Drop function to pull the symbolic name or the associated address of your
binary input from your PLCSim gateway to the "OUT" terminal of the binary switch (B_SWITCH).

I Yentilator / Diagram {+) i ;Iilil
onfoff ;I
B-SWITCH
#BEXT ouUT ORIOFE ar retation
s OR ARALP
speed HOT
1M1 A PRE LLd
A-SWITGCH IN ouT 1N2 4 SETP UL+
SPEED  PHYS 4
o EXT ouTse ouT4H
(=]
Settings /éinarv I I Binary: Ou‘[l Analog InI Analog Out
/ Symbol Address = Drata type Commet
B QMNOFF Or=1
Then, insert the remaining input and output signals into your diagram.
anloff
B-SWITCH
SEXT ouT ONMOFE ar rotation
[
net
- OR ARANP
speed NOT
1M1 A PRE LL#
A-SWITCH MOTOR I out M2 SETP UL
Speed SPEED PHYS &
SEXT ouT Setpoint ouT e
CEI I

For the parameters of the ARAMP function, enter "360.0" in the LIMIT-UP field and "2.0" in the TIME
field.
Confirm with "OK".

x|
LIMIT_UP: [360.0 rotetion
ARAMP
LIMT Dot fo.0
FRE LLd
POS_DIRECTION: [TRUE =] o SETP UL ¢
Speed SPEED  PHYS#
e o ouT#
Ok | Cancel | Aty | Help |

Your diagram is now complete. Click on the E button (Save All).
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6.4 Creating an operating window

Create a new operating window in the "Ventilator" project.
(— Ventilator - New — Operating Window)

[ |

[ | Close

< I -
2N pagte Diagranm
Impark Operating i
Export m
Update Gateway b
Exchange Components
Compile
Renames
Delete
Properties...
Find. ..

Enter "Operating window" as the name and open it by double-clicking on the name.

Change the sheet size to 150 x 75 and confirm your entries with "OK".
(— Sheet — Change sheet size — 150x75 — OK)

=lolx|
File | Sheet Edit Placement Simulation  View Extra  Window Help
Jn Tew Sheet vl,@ﬁ b O O = D W | §

Remove Shest

&; Yentilator / OperatingWindow (+)

Create operating window, .

||

W Operatable

Flurbeleuchtung K =

Luetterueherwachung EhangE 51Ze x I
Presse_avlL
Presse.nor Meyy size (in grid points)

SR_Flipflop
150 x IE

went2
Cik | Cancel

Wertilator

Fimmerbeleuchtung

o
Types I‘I I 2

ID Implicit connections created
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Enlarge the frame of the operating window to the sheet size and place it below the diagram.

I/

File Sheet Edit Placement Simulation  ‘iew Extra  MWindow  Help

B@8 » HEFB o JPL BREBE L4

Librar i Ventilator / Diagram =l0lx
Wiclets: -
Projects onfoft
[=_14 Projekte B-SWITCH i
2 abstimmungsautomat MOEE
= c T OUT ONIOFE ar rotatinn
<9 Fenstertertigung not
E« H OR ARALIP
fi:1e) Flurkeledctiung speed WOTOR
= WO TO! 1} A FRE LL
™
f=1 Luetterueberwachung _ MOTOR I ouT Nz Speed SETP uL
% Setpairt Spesd SPEED PHYS
BT oUT Setsing ouT
H oA 1l B aky
®; Ventilator / OperatingWindow (+) =10 x
5 Timmerbeleuchtung
Types | hd|
In Implicit connections created :I

6.4.1 Configuring widgets (display and control elements)

In order to configure the operating window, components (widgets) for display and control from the
widget catalog have to be inserted.

Drag the change-over switch and the slider from the widget catalog in the "Operate (static)" directory
and use the Drag and Drop function to place them in your operating window.

Librar |

Il Yentilator / Diagram L —|of x|
\ikets | ~
E-_1 idgets onfoff
+-_" ] Displ S
o L:j:zr:‘e (mm/:? omgF:F . rotifion
0 e not \‘ oR ARANP
=]
=1olx]
+-_ ] Operats (dynamic)
+-" | Passive
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From the widget catalog under the "Display" directory, drag the binary display and the bar display to
your operating window.

»"-\:1‘:3;3 W Yentilator / Diagram P (]

=
=4 Widgets oninff
B4 Displar .
A Display BSWITGH | e
0 3 BT OUT ONOFE r rotation
o s, | ot \‘
OR
1
1

10
ARANP
NOT
i WOTOR N1 A = PRE LL
A-SWITGH MOTOR | IN out [} Speed g SETP uL
a0

T

] \ Setpallit Spead SPEED PHYS
EXT OUT Setpsint ouT
& ﬂ
=" 180 M4 ¥ Hoof1
n/.zm
% Yentilator / DperatingWinusw (+) ;IE'E
[<]
© I

- | Operate (static)
] Operate (dynamic)
) Pazsive o

Now, open the Widget Properties box of the change-over switch by right-clicking on the change-over
switch. Enter "on/off" as the component name and "EXT" as Signal Name Operation. In the diagram,
the change-over switch is now connected to the B-SWITCH function. Confirm with "OK".

anfoff
.1 Yentilator / O tingWind +
%1 ¥Yentilator / OperatingWin ow (+) e
G EXT ouUT ONICFE
D Marme: ISW'rtch "ﬁ' Widgel properties il
Mame: ISWitch
Component: I
Compohent: Ionmff
a x-Coordinate: IEID
i J_i:l *-Coordinate: IEID
- y-Coordingte: |35
y-Coordinate: |35
Operate Signal: I
Operate Signal: EXT
Color Feedback off: -
Color Feedback off: -
Caolor Feedback an: _
Colar Feedback on; -
Ok | Cancel |
Ok | Cancel |

Open the Widget properties box of the slider by right-clicking on the slider. Enter "speed" as the
component name and "EXT" as the Signal Name Operation.
Increase the width of the slider to "150“. Confirm with "OK".

-’-"5'.' Widget propert
D Mame: Slicler

Componert: speed

I

x-Coordinate: |50

| | I— y-Coaordinate: {100

Operat Signal: [EXT

Lowver Bound: |0

Upper Bound: (100

T

Step width:

Wictth:

o
=
o =
) it
= =]
o
o
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Next, the widget properties of the binary display and the bar display are entered.
Use the "not" component and the "IN" input for the binary display. For the bar display, use "rotation"
for the component, and "SPEED" for the input.

ol rotation
not
T \‘ OR ARAMP
MOTOR It A — PRE LL®
MOTOR I out N2 Speed  ggETP UL
Speed SPEED PHYS &
OUT®

& ¥Yentilator / OperatingWindow {+)

3im widget pr E 41 2" widget properties x|
Marne: IBinary Cizplay Matne: IBE" Dizplay .
Component Inot Cotmponet: Irotation
®-Coordinste: 510
x-Coordinate: 210 |0 50 100|
y-Coordinate: 1100 |
y-Coordinate: |35
Dizplay Signal: ISPEED
Display Signal: IIN
AR Lower Bound: ID—
Color off. - Upper Bound: 100
Color an: - Widith: 150
O | Cancel | Ok | Cancel |

Note

For the widget properties, the direct addresses of the S7 control unit or the symbolic name can be
also entered.

Write the signal to be displayed in capital letters and make no entry for the component.

=10l

&; Yentilator / Bedienbild {(+)

5 Elementeigen: 3|l ¥ Elementeigenschaften x|
D Marme: Eindranzeige Mame: Ealkenanzeige
Komponerte: Kampaoherte:
. x-Koordinate: 510
. ¥-Koordinate: 510
y-Koordinate: 100
= | = ykoordne 35
Anzuzeigendes Signsl |PAVW2EE
Anzuzeigendes Signal |40
Urtergrenze: 0
RIS - Obergrenze: 100
Farbe an: - Brette; 150
ok | Abbrechen Ok Abbrechen
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6.5 Drawing the fan impeller

Click on the ﬂ button (Graphics Editor on/off). In the Graphics mode, the additional buttons
ka4 2OCA

are available in the tool bar.

Click on the [ (rectangle) button and draw a square in your operating window.

Click on the % button (Select) to change the cursor back to select mode.
Right-click on the square and select "Properties".

I .
Properties
0 i o a0 100]
[ —— |
= ——— L
- graup
Convert ko Curve
In the "Outline" tab, the line thickness, type and color can be set.
Under "Filling", a filling color or an image can be assigned.
x| ™ properties x|

Outine Fillng |

[ Presviewy: _ [ Previewe:
Otline: ICDIu:ur B I Fillirwgy: ICu:-Ior o l
|1 Chooze Colar |
|:L,
Choose Calar |

(o] | Cancel | rply Ok, | Cancel | Apply

Select blue as the filling color and click on "OK".

[

o 50 100]

Note
A After you have used a drawing function, always click on the 5 button (Select) to change the cursor
back to select mode.
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Next, draw an ellipse with a red filling. Select "None" under Outline.

x
IFiIIingI
[ Preview:
Cutline: INone VI
<
oK | Cancel | Aty

Now, make a second ellipse with the same properties.
Draw a circle. In Properties under the "Outline" tab, change the line type to broken line and the line
thickness to 7.

x|
‘aorschau:
Hartur: IFarbe LI
|
£ N I?
P
| ----------------------------------- -
Yo El
Farbe wahlen |
K | Abbrechen | Uhernehmen

Now, use the mouse to frame the fan impeller. In the "Placement” menu, first select "Align center".
Then, pull open a frame and select "Align middle".
Finally, pull open a frame and select "Group". Our ventilator impeller drawing is now finished.

x|
File Sheet Edit | Placement Simulation  View Extra Window Help
J H & & « DherngtoFront  Bldadf F} 0O ’K A A0 A

Librar B SendtoBack  Eildab _lol x|

Acle 1 ’ ~
Proiec [ Bring Farward  Umnschalt+Bild auf
-2 Projede [y Send Backward Umschalt-+Eild ab

=) Fenster - {

£ Flurbele Uniaraty HoT

OR ARAMP

N A FRE LL

5 Luetten To Curye MOTOR U] ouT N2 SETP uL
&) Presse, Speed SPEED Pg‘[rs(

Shrrosse, | Align lefe
I Align center

2 wert2 = _
B vertisy = Mianright I ’

—0 7] lign top
—al Ope
i I align middle

—¢3h Zimmert m Align batkom

0 50 100

Types | | | _"—I

| =
Click on the ﬁ button to switch off the Graphics Editor.
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6.5.1 Animating the fan impeller

7] ¥Yentilator / DperatingWindow (+)

=10l

100|

4

|

There are various types of animation you can choose from. Only one variable has to be entered in
the field behind the type of animation. The values of the variable can be adapted with the Scaling

button. Also, several types of animation can be combined.

Sim

hoye X

e

Stretoch X:

Stretch v

Ratation:

Showy outline:

Shoorw fill:

OK |

x|
Scaling. ..
Scaling. ..
Scaling. ..

Scaling. ..

Scaling. ..

—
—
—
e
-
—
—

Cancel | Al |

In the "Rotation" field, enter the variable "rotation/PHYS". Confirm with "OK".

o rotation
not
\‘ OR ARAMP
5 NOT
WOTOR 1M1 A 2 FRE LLd
MOTOR (L] auT N2 Speed SETP UL
Spead SPEED  PHYS %
oUT#
% x|
Morve X I Scaling...
M % I Scaling...
Stretch ) I Scaling...
Stretch e | Scaling...
Rotation: Irutation.l'PHYS Scaling. ..
Showy outline: I
Showy fill: I
OK | Cancel | Apply |

Our operating window is now finished. Click on the E button (Save All).
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6.6 Creating a SIMIT SCE project simulation

Our ventilator project is now completed as a plant model. Before a simulation can be carried out, the
plant model has to be compiled into a simulation model; i.e. the executable simulation code. This
step is performed by a code generator. The advantage to you of this SIMIT SCE procedure is that
even large plant model simulations with very good performance can be calculated on a standard PC.

Right-click on the project name "Ventilator" and select "Create".
(— Ventilator — Create)

Schliefien
Meu ]
Einfiagen
Zimmerk
Impottieren ]

Exportieren

Aktualisieren

Komponenten Austauschen

Erstellen

Umbenennen
Léschen

Eigenschaften. ..

Suchen...

Erstellen = create

Confirm the message box with "OK".
The compiling process is displayed at the bottom edge of the screen.

Compiling "COMSIMITWgrojectsWentilstor” for "winnet _, ___ . .
Joining equations created

Component equations created

Equations optimized

0 Implicit connections created

Start compiler:

Compiling finished.

After code generation is completed, the simulation appears in our "Ventilator" project.

e 1/ entilator

'—D Diagratm

L@ CperatingiMindow
I—-(.‘-'- PLCSim

Sirulation

Our ventilator is now configured with SIMIT SCE.

Click on the E button (Save All).
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6.7

Creating a PLC program

Start the SIMATIC Manager and set up a new project.
Assign the name "Ventilator" to the project.
Select "Program” in the "Insert” menu to insert an S7 program.

Now, create the Step7 project with the control program for our ventilator.
Here, it is sufficient to write only a test program to OB1 without hardware configuration.

Click on the S7 Program folder and with a double click, open the symbol table.

Click on "Import" in the "Table" menu.

K sIMATIC Manager - [Ventilator — D:\0_S7_Projelde’¥s
%File Edit Insert PLC Yiew Options indow  Help

=10 x|
== x|

D 274 | % Ba i |ola|o 252 0 &8

|] < Mo Filer s

7 PaE|mEm| e

E--% Wenhilator Sources Blocks Symbaols
El{z7] 57 Pragram(1]
{E] Sources
“{gH Blocks
ﬁ"l Symbol Editor - [S7 Programi{1) {(Symbols) -- ¥entilator] = IEIIH
@ Symbol Table Edit  Insert “iew Options ‘Window Help ik Iﬁllﬂ
E Open. .. ko [Z] ¥ | K2 |
Clase ChrH-F4
1 Save Chr5
Properties. .,
S ————————————————————
Expart...
Print... CkrHP
Print Preview, ..
Page Zetup...
1 high_bay_warehouselS7 Programi 1) Symbole
Z high_bay_warehouse! 57 Programi11,5ymbole
3 LB&_PruefungQiiSIMATIC 300(10CPU 3120, .. \Symbole
4 LebungOSySIMATIC 300(11CPU 312CY., \Svmbale
Inse  Exit Al+F4 A
Press F1 ko get Help. [ |CPEEL1(MPT) 4
Select the "Ventilator.asc" file from the C:\SIMIT directory.
mport 2/x]
Suchen in: Ii':?SlMlT j = |‘=:F v
.f‘jBin ijﬁimplicit_connections IE] migrakion
lj;_z'ICIJI'\IetServer u-ﬂimport :}“_?‘u:rojects
|_)comptype_include (L) jesika 1) simulation
L) eport e Ctmp
|ihelp Clibrary n ‘entilator, asc
images I listener
Dateinarme: IVenliIator.asc Offren I
Dateityp: |ASTN Famat [~45C) =l Abbrechen |
A
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Confirm the following message windows with "OK".

The assignments from the gateway of SIMIT SCE are now inserted in the S7 symbol table.
The "syimport.txt* information file is displayed.

&% symbol Editor - [S7 Program{1) {Symbaois) ] - ol x|
@ Symbol Table Edit Insert  Wiew Options  Window Help _|ﬁl|il
EH|&| & Be| o o |[asmok =% | w2
Status | Symbol S Address Data type Commert

1 OMIOFF | oo BooL syitch OMIOFF On=1
2 MOTOR =] 4.0 BOOL output for mator wentilator
3 Setpaint PR 288 WWORD presetting value
4 Speed PGy 288 |WWORD speed ventilator
5 =

E'. syimport - Editor B |EI|£|

Datei Bearbeiten Format  Ansicht 7

Import file: CiNSIMITHWWentilator.asc :J

Error: Q

warninggsl: 0

conflictis): 0

-

4] | v 4

Press F1 to gel Help, | | | G

Close the information file.
Save and close the symbol table.

Note

It is possible to transfer the symbolic assignments to the gateways of SIMIT SCE by clicking on
"Export" in the "Table" menu.

For the gateway of SIMIT SCE, the created export file has to be simply imported.
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Right-click on the "Blocks" folder and select "Object Properties”.

FJ SIMATIC Manager - [Ventilator - D:\0_S7_Projekte’¥entilat] (=1
EP Fle Edit Insert PLC Yisw Options Window Help _|=]x|
D 824 & B @2 [din|z 25 % & (& || < NoFiter > % RaE BEM
=& Ventilator o OB1
[=-{z2] 57 Program(1)
(B Sources
= T

Cuk Chrl+3

Copy Chrl+C

Paste CErH

Delete Del

Insert Mew Object 3

PLC »

Rewire. ..

Compare Blocks. ..

Reference Data 13

Check Block Consistency...

Print r

Renarne Fz

Object Properties. .. Alt+Return

Special Objeck Properties 3
Displays properties of the selected object For editing. A

Open the "Address priority" tab and next to "Symbol has priority", set to "For all accesses". Confirm
with "OK".

Properties - Block Folder Offline T il

Generall Blocksl Checksums  Address priority: |

Behavior az in Recammended far zumbalic

STEP? < W52 programmming
Abzaolute " Symbals are applied from " Exception; symbol accesses
walie the spmbol table and the on the DB remain as they
hag DB for all accesses were programmed in the
pricrity [LG.M.T.C and DE) code block
Spmbol ™ Exception: for accessesin | ©* For all accesses (|L3M,T.C
has structurally unchanged data and DR
pricity tupes, the current symbols

will be applied

Cancel Help

Note

As a result of this setting, the address assignments are stored in the blocks with the symbolic
names. The PLC addresses are taken from the symbol table. Thus, you can rewire the symbol table
through exchanges or modifications.

After this, the block only has to be opened, saved and closed again.
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Enlarge the directory tree and highlight the Blocks folder.
Double-click on OB1 and set the programming language to FBD.
Enter the control program.

[ s1mMATIC Manager - Yentilator

Dakei  Bearbeiten Einflgen  Zielsystem  Ansicht  Extras  Fenster  Hilfe

O] 225 & |==le) dal [o 2s] )5 & [ <KeinfFiter > -1 % %8l@ BS(ml s

Yentilator (Komponentensicht) - C:'\Programme’,Siemens’ Step ¥ siprojy
Wentilatar
57-Programm(1]

(B Quellen
{£H Baustsine

HSikoP/AWL/FUP - [OB1 -- Yentilator,57-Programm(1)] o ]
{1 Datei Bearbeiten Einflgen Zielsystem Test Ansicht Extras Fenster Hilfe =18 x|
el = | R e I e T I o o i o i e e e i
= =l
OBl : "Main Program Sweep (Cycle)™ j
Eoumentar: @ Bitverkndpfung LI

[-{&] Vergleicher
Fl-{ag] Umwandler

m: YVentilator-Steuerung Z&hler
[+ DE-aufruf
Foumentar: = Aufru
-{&] Springe
[#-{) Festpurkt-FKE, 2
F-{2H] Gleitpurik-FE,
W OVE
"EIN/AUTS™ —EN 0UT —"DREHZAHL™ "MOTOR™
i : - -
"SOLLVERT™ —|IN _ ENO LB S e =l
ert Obertragen £,

LI_I _,Ij Programmele... |E_E Aufrufstruk... |

ﬂlﬁl A[m M} 1 Fehler A 2nfe A 3 Ouervenweise A 4 Operandeninfe A 5:Steusn A B Diagnose A 7 Vergle
Criicken Sie F1, um HilFe zu erhalten, 2 [offline |abs <5.2 N1 Einfg |And 4

KOP/AWL/FUP = LAD/STL/FBD

Click on "Save" and close the LAD/STL/FBD Editor.
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6.8 Starting PLCSIM and loading the PLC program

U . -
Start PLCSIM by clicking on the button (Simulation on/off).

y . .
& SIMATIC Manager - Yentilator = |E||£[
File Edit Insert PLC Wiew Options Window Help

D 824 ¢ B2 dnlm 5% 0 8 2| & |[orikes XY el REmM W

'E’: ¥entilator — D:\0_S7_Projekte' ¥entilat =) |E||£|

- Wentilator
[={z2] 57 Program(1)

{3 Sources

(8 Blocks

m S7-PLCSIM - SimWiewl
File Edit Yiew Insert PLC Execute Tools  Window Help

IR L LG e e k)
BB n 1o

=1o]x]

=I01x|| ETTIIN -(oix|
| R C A | | I |

7EE4 3210 EE4 32101
Enww s eeee 6

Press F1 ta get Help.

Press F1 to get Help. (& | |CPSE11(MPT) [ 7

Insert the input and output signals in PLCSIM.

Load the program into PLCSIM and start the simulator with RUN-P.
Then, drag PLCSIM into the task bar.

Now, change back to SIMIT SCE.
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6.9

=i e

6.9.1

e

Simulation with SIMIT SCE

While the simulation is running, you can actively intervene in it by controlling the simulation process.
This means you can place the simulation on hold, continue it or stop it.

You can control individual components, e.g. switch a motor on and off.

In addition, you can view and analyze the simulation process in various ways.

Right-click on "Simulation" and select "Open".

EHEh vertilstar

5 Operatingh™indow

4= PLCSim
Al Simulation

Zitntnerbeleuc Stark

Information

Delete

Control system

The control system in SIMIT SCE ensures that a simulation model is executed in an orderly manner
and in the correct time sequence. The individual parts of the model are started at the right time
intervals and they are monitored to make sure they end at the specified time. The control system can
be used to place the simulation on hold, to continue it in the single-step mode or to restart it. At
defined points in time, the overall state of the simulation model can be recorded and stored in the
database. These states can be loaded again later in order to initialize a simulation model.

o R Ireartime "’l @

The following operator actions can now be performed:
e Initializing a simulation

e Resetting a simulation

e  Starting a simulation

e  Setting the dynamic behavior

e Placing a simulation on hold

e  Stopping a simulation

e  Simulation in single-step mode

e  Setting up snapshots
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6.9.2 Initializing a simulation

The next step after opening a simulation is to initialize it. This is necessary for reasons internal to the
system. The system triggers the initialization calculation of the individual components and sets the
simulation time to zero. With the "Reset" function, initialization can be undone.

=ie

Click on "Initialize"

|ﬂ B Rl e |r:=.-=a!firr*.e- "I @

6.9.3 Starting a simulation

o This control function is used to start cyclical processing of the simulation model. The simulation
1 model cannot be started until the simulation has been opened and initialized.

In order to start the initialized simulation, click on the | function button (Start) in the control field.

o ] |reartime ‘"’I @

6.9.4 Setting the dynamic behavior

SIMIT SCE provides you with several ways of setting the dynamic behavior of the simulation:

@
1 ° Realtime
In this mode, the simulation time is the same as the real time. This means: after a real second, a

second of simulation time has passed.

e  Maximum speed
The model is calculated with the maximum computing power. This is helpful, for example, if you want

to reach a stationary state of the model quicker.

e Slow 2 - Slow 16
The module is calculated more slowly than real time by a factor of 2, 4, 8 or 16. This is helpful, for

example, if you want to show very fast processes in slow motion.

(. I Li [] e |Ireartime "’I | @

When you open a simulation, the default calculating mode is "Realtime".

Note
A It is only possible to change between these modes during a simulation run.
The dynamic behavior (real time, maximum speed or slow) depends on the calculating mode

selected.
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6.9.5 Placing a simulation on hold

You can place a simulation that is running on hold in order to "freeze" the current plant state, for
example. During this interruption, you can continue to trigger control functions via the operating
window but they do not have any effect until the simulation is started again.

HmnEu feative v | e

6.9.6 Stopping a simulation

e

You can stop the simulation mode by clicking on the "Close" button.

B Ireartime v| m'

6.10  Simulation by means of the operating window

i

Drag your PLCSIM into the operating window also, and you can now test the input and output
signals of your ventilator control system in addition to its functioning.

e

Datei Eltt  Bearbeiten Ancrdnen  Simulation  Ansicht  Extras  Fenster ?

JH“% =7 —ﬁg IWU LIEB (LR TR IEc:mze‘rt j n!

Bibligthek: : I_Yentilator / Plan =18l
Bedienelemente
Projekte
= je'de _ BSWITCH
=4 Abstimmungsautomnst
é Fensterfertigung gl auT FIRAGS
228 Flurbeleuchtung OR ARANP
‘?‘ not N1 A FRE LL
‘g Luefterushernsachung MOTOR " oot ha Y it
a Presse_MiL ASWITCH DREHZAHL | SPEED  FHYS
ey out
K= Presss_KOP BT OUT SOLLWERT
1

%) Yentilator / Bedienbild {+) ;IEIi

O "
“ 0 50 100
—amm———i
G 7-PLOSTM - SimViewl R

Simulation  Bearbeiten  Ansicht  Einfligen  Zielsystem  Ausfihren Extras  Fenster Hife

[DEeE| /2828w R esanzae g@a [l vlms

_CXEEN X E X EEE ol EE (o]
Wor P RUNP [Fe o [Bis =] ||[2& 4 [Bts =] ||[FEw 288 [Dezimal 7] || [Faw 268 [Dezimal =]
=35N'_F‘”“ 7EG54 3210 |[78654 3210
Sletop — STOP wRes ||| OO CCCR (ICCC D Corie 153 | f 11053
Driicken Sie F1, um die Hilfe aufzurufen, MPL =2 v
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6.11  Simulation by means of the diagram

Highlight the diagram window and click on the I@ button (operator-controllable).

HimSIMIT
Datei  Blatt Bearbeiten  Anordnen  Simulation  Ansicht  Extras  Fenster 7

B@E t2@a < Wi Te[n ~[£L WW L2204 MME e [fma | R

Eibliothek \ I Ventilator / Plan =l0lz]
Bedieneletnenite a
Projekte
e
é Apstimungsautomst
é Fensterfertigung i OLt T i
é Flurbeleuchtung NOT ik Celisinle
=) 011 0. 03E [}
‘nE‘ Luefterueberwachung Motor 11 o0 012 0 0
2 Prasse_minL DRE5Z00 || 5200 318.24
'aE' Presse_HOP a0 a0 - b
-
| B
¥ ventilator / Bedienbild (+) =10l
-
40 0 50 100
=]
Fl57-PLCSIM - Sim¥iewl ~=1ol ]

Simulation Bearbeiten Ansicht  Einfiigen  Zielsystem  Ausfihren  Extras Fenster Hilfe

D=0 RawReoEanzaa a@ma IR n-lm] %

Jeg 4 [gis x| |||FEW 268 [Dezimal | || [Paw 288 [Dezimal x|

7654 321
ol ol e ol | 11083

HoP

Ooc [~ RUN E54 3210
COruN

I:ISTDP'_ STOP MHESl CCr CrEr

ﬂl:

| 110859

Drilcken Sie F1, um die Hilfe aufzurufen, MPI=2 v

Now, the current values are visible in the diagram also. Right-clicking on the diagram opens an
operating window. In it, the blocks in the diagram can be controlled or viewed. You can also alter
parameters by clicking on the ">>" button.

B=TES
ald oLl ETUmUS AN
s ARAMP
ext: [am D E 10 4
M Lo
A-SWITCH 0% 100% Lo 23731 4
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| | |
ICI I‘IUU I _PILI
¥ ¥entilator / Bedienbild (+) e Hilfe | ;l m]
40 0 50 100

=
4| | B

Training document for SIMIT SCE Page 41 of 51 Module
Gl
Issue date: 01/2007 'Startup’ Plant Simulation with SIMIT

SCE



SI EM ENS Industrial Solutions and Services

7.

=e

CONNECTING TO THE REAL PLC

An interface connection to a real PLC can be set up by inserting the "MPI" gateway.

The address indicates the MPI address of the PLC and must agree with the address set for the PLC.
The slot address is the module slot of the CPU. This is always Slot 2 for the S7-300.

Do not set up an MPI yet. This page is for information purposes only.

o SIMIT -

File Sheet Edt FPlacement Simulafion  View Extra  Window Help

| HRE tBE o Wi e PP wH L£an

Library EMPI {+) i 5 Dlﬂ
Widnets Ei
Projects i

EH_3 Projekte Settingz I Binary In | Bitvary Cut | Analog In | Analog OutI

=8 Abstimmungsautomat
é Fensterfetioung

é Flurbeleuchtung

% Luefterueherwachung
a Presse_ AL

a Presse_KOP

b SR_Flipflap

é went2
= vertistor

=

—D Dizgratn

—{ﬁ Operatingvindow Cyile titne [ms] 100

—=[E

— PLCSim Key e R

EZ Simulation Pretix l—
—@ Zirnmerbeleuchtung

Uit R CeF K
Address lz 'I
Slat IZ ol I

Note

Since in this example, the address areas are accessed by inserted modules at the real PLC, it has to
be ensured that the SIMIT SCE uses inputs and outputs that are not accessed by inserted modules,
but are located in the CPU'’s process image. This also applies to analog addresses.

The consequence of this is that the inputs and outputs in the PLC program, in the gateway, in the
diagram and in the operating window have to be adapted to the new addresses.
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7.1 Changing the address in the SIMIT SCE project

In our "Ventilator" project, we have performed our programming with symbolic addressing only. It is
therefore necessary to change the address at the interface and the S7 symbol table.

Open the PLCSim gateway and Export the assignments as a .csv file entitled "Ventilator PLCSim".
This causes the normalization in each case to be saved also.
Select the SIMIT folder as the destination path. Exit the PLCSim gateway.

= b csim [ %

Speichernine | ST =l 2 oEaE
| File

|2 Bin 1L sitmuiation
Impark [, asc)

(£ ChietServer Etop
) comptype_includs
|20 export

23 heln

() images

|22 implict_connections
50 import

() jesika

s

(2 lirary

() listener

|20 migration

Impark [.cswl

53 projects

Save & Exit Netzwerkum
File name:  [ventiator_PLCSIM Save
Exit Tywe ot s [osv-conmiguration >  coneal

Export your "Ventilator" project. Select the SIMIT folder as the destination path.

2|
speicternin. LR [-] 2 @3
Close 3 Bin (23 simulation
e ¥ _‘. ChiNetServer () tmp
53 comptype_include
Paste &) epont
I Z (2 help
Zb Zimmerke  mport 4 ) rnsgms
Export 59 implicit_connections
() import
Update i
Exchange Components Sire
c i (250 tibrary
SUEES 3 tistener
Rename D migration
30 projects
Delete o
= i : i Save
e File name:  [ventiistorsp
Find... Type of e ST Froject ( o) =] concel

Change the name of the project from "Ventilator" to "Ventilator PLCSim*.

Mark the "Projects” folder and import the "Ventilator" project from the SIMIT folder.
Now change the project name of the imported project to "Ventilator_ MPI*.

Delete the PLCSim gateway in the "Ventilator_MPI“ project.

Create a new gateway for MPI.

=2k Ventilatar_bPI

—D Diagratn

—@ Operatingincow
L= Pl

=-£5h ventilator_PLCSIM
—D Diagram

—{ﬂ Operatingincow
<3 PLCSim

Sitnulation
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Open the "MPI* by double-clicking on it.
Import the "Ventilator PLCSim.csv* file from the SIMIT folder.

Confirm with "Open". Now, all address assignments with normalization have been imported.
= x|

d;MPI Searchin [y 5mT e eEg

File

Import {, asc)

Impork { csv)

Export {, asc)
Export { csv)

Save
Sl Fllename  [vertistor PLOSMCEY O I
Exit Trweoi e [osv-connguraton 7] _cwen |

Change the input and output addresses of the MPI.
10.0 becomes 124.0, Q4.0 becomes Q24.0, PIW288 becomes IW28, PQW288 becomes QW28.

H= MPI(+) =[O0l
File
Settings  Binary In |Elinary Outl Analag InI Analog Outl
Symbol | Address = I Diata type I Comment |
OMICFF 124.0 ECOL awitch OMIOFF COn=1 o
= mer o] x|
] (+) g -
File
Seftings I Binary In Binary Out I Analog InI Analog Outl
Symbal | Address = I Data type I Cornment I
MOTOR 240 BioL output for motor verntilatar =
= MPI(+) ] =10l

File:

Settings | Binary In| Binary 0wt Ansiog in | Anslog out |

Symbol I Address = I Diata type I Comment I Type I Loweer I Upper I
Setpoint 28 |WORD presetting value unipalar 0.0 100.0 =
=
im MPL(+) ! =0l x|

File

Seﬁingsl Birary InI Birary Outl Analog I Analog Out I

Skl I Address = I Data type I Carmmeit | Twpe I Lowawer I Uppet I
Speed lanzs WoRD speed ventilstor Unipolar [20.0 1000 «

Save your MPI and export the assignments as an .asc file.
Assign the file name "Ventilator_ MPI.
Exit the MPI.
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File

Import {,asc)

Impart {,csv)

Ex [ |:::I
Export {.csv)

Save
Save & Exit
E:xit

) Bn ) srvastion
3 Gt Server Qitme
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Now, you only have to create a simulation in SIMIT SCE.
Right-click on the "Ventilator MPI“ project and select "Create".

T Ev_g mD Pla SchliefGen
—igH B Meu Y
—<A MPI Eimfiigen

=2 Vertilaf

—D Pla Importieren ]
%3 Ber Exportieren
—<E FLC  akkualisieren

Sitt Komponenten Austauschen
W= - - - |

Erstellen = create

In SIMIT SCE, the project "Ventilator_MPI" is now complete.
7.2 Address changes in the Step7 program

In the Step7 project, open the symbol table.
Highlight the rows and click on "Delete" in the "Edit" menu.

F@Symhnl Editor - S7-Programmi1) (Symbaole) =10l x|

Tabelle |Eearbeiten Einfigen #&nsicht  Extras Fenster Hilfe

= [ PRuckgdngig: Symbale ldschen  Ctrl+Z mbole j T | n?
Wiederherstellen (Zhr] 4
Ausschneiden Chrl

T kKopieren Chrl+iC

5 Eimfiigen o

3 Léschen

4

5 Markieren

Markierung aufheben

Lizscht: di [ oM

Import the address assignments for "Ventilator MPl.asc" from the SIMIT folder.

ﬁ" Symbol Editor - [S7 Program{1}) {Symbols) -- ¥entilator] & |EI |£|
@ Symbol Table  Edit  Imsert  Wiew Options ‘Window Help = |ﬁl |£|
|2 (& ¢ =8| o o |[asmbos =% | x2|
Stetus | Symbol £ Address Data type Comment
1 OMIOFF | 240 Bl switch ONADFF On=1
2 MOTOR @ 240 Bl output for motar wertilstar
3 Setpoint Iy 28 WORD presetting value
4 Speed Gy 28 WWORD speed ventilstor
&
Fress F1 ta get Help. | [ 4

Save and close the symbol table.

Training document for SIMIT SCE Page 46 of 51 Module

Gl
Issue date: 01/2007 ‘Startup' Plant Simulation with SIMIT
SCE



SI EM ENS Industrial Solutions and Services

In the Blocks folder, open OB1.
Confirm the message window with "OK".

Help |

E LAD/STL/FED - [OB1 -- ¥entilator’ 57 Programi{1}] 2l |EI |£|
i+ File Edit Insert PLC Debug Wiew Options Window Help _|E‘|£|
D8] & &[m(e] || el [~ 2alo] <> [OE e @]EEm = 0e =] sl
= i
OBl - "Main Program Sweep (Cycle)"
Comment: EKﬂ Mew network -
m@ Eit lngic
) -] Comparator
m: Ventilator comtrol E!@ Coinartar
Comment : F-{x4] Counter =
[#-{8] DE call
(5] Jumps
#-{z1] Integer function
MOVE = 4 .
[#-{£8) Floating-point Fet.
"ONSOFF" —EN 0UT ="Spaad" "MOTOR" =i ! - i LI
= {<
"Setpoint’ =——{IN ENO =
~| | = =
4 | | » Program elements |EE Call structure |

ﬂ| Al 4lmimly TEror A 2info A 3 Crossieferernces & Addessinfo. A 5 Modify A 6 Diagnostics A 7: Comparison
Press F1 to get Help, far 2 [offline [Sym ==5.2 | Insert [Cha 7

Click on "Save" and confirm in the message windows until the red designations are included in the

program.
E LAD/STL/FBD - [DB1 -- ¥entilator',57 Program(1}] i IEI Iil
{F Fle Edit Insert PLC Debug Wiew Options Window Help _|E||5|
D[(2-G] 8| & |ml@] o« el [= =sler| 1! OB ke EE|EEE =] x|
OBl : "Main Program Sweep (Cyclel" d LIZI
S ] B News netwark -
.......... -{Z] Bt logic
i‘:I:Ig'l:,'vw'i:i'gl'('' : Ventilator control E!m Comparatar
Comment : E@ Converter -
-] Counter
F#-{o8] DB call
F-{g] Jumps
MOVE B-{£1) Integer function
"ON/OFF" —{EN OUT =" gpeed” "MOTOR" [#]-{z8] Floating-paint fct. =
"Setpoint " — IN ENO ¢

vI s | &= |
4 | » Program elements 'EE: Call structure

l_lil [l 4®ml TEmor A Zinfo A 3 Crossreferences A & Addessinfo. A S:Modfy A B Diagnostics A 7 Comparison
=
Press F1 ko get Help, ‘) 2 [offine [Sym == 5.2 [Hw 1 Insert | b

Now, load the program into the PLC and start the simulation in SIMIT SCE.
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8. SIGNAL GROUPS AND GRAPHS

8.1 Signal groups

Signal groups allow fast and easy access to all the signals in your model. They include all I/0 signals
as well as the inputs, outputs, states and parameters of the model components. You can set up any
number of signal groups. Signal groups are also the basis for graphs shown on the screen.

=e

8.1.1 Creating a signal group

| —‘u—f:% vertilatar_PLCSIM

[ Diagram Close
o o
[ PI-_CSIm- Paste Diagrarm Operatlng'l.-“-.ﬁndnw
' Simulation . . | =
L2 Zimmerbeleuckt  Impoart p  Operating Wwindow |
Export Signal Graup —R;I-_J F'LCSIm

l—. [ Sirmulation

Update Gatewmay

=10l x|

Component Matne Compohetnt Type Connection Matne Connection Type

[ I I |a|| ;j Search |

Search Results

Component Name | Component Type I Connection MName I Connection Type i [
~Selected Signals 1
Companent Matne Component Type Connection Ma... | Connection Ty... I ﬂ Interval I el |g
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8.1.2 Editing the signal group

First, click on the "Search" button.

Under Search Result, use the left-hand mouse button to select the "rotation" component with the
connection name "PHYS". Right-click on the highlighted row.

Now left-click on "Select signal".

= Signal Group "SignalGroup” {(Edit-Mode) =10 x|
- Fitter
Component MName Companent Type Caonnection Mame Caonnection Type

I I Iall LI Search |

~Search Resultz

l Component Mame | Component Type | Connection Mame | Connection Type |

ot

rotation Pos_DIRECTION B Para
rotation IEC11 318 Analog@RampsdaRahP#1 0 |PRE E In
ratation IEC11 31 #Analog@Ramps#ARAMPET 0 |SETP LN gl
ratation IECT1 31 #AnalogeRamps#aRAMPE1 .0 |SPEED &
rotation IEC11 318 Analog@Ramps#ARAMPET .0 UL B Ot
rotation IEC11 31 #LnalogdRamps# ARAMPRT .0 |2 & State J
speed Operating#s,_SMTCHES 0 L BEhAR B Ot
e Operatingds SMTCHES.O & EXT & Ciut ll
- Selected Sighals
Component Mame Component Type Connection Ma...| Connection Ty...Iﬂ Interval | Delta Ig

In the "Interval” column, change the high value to "360".

In the "Delta" column, change the value to "1.0".

Place a checkmark in the box for the graphic plotter.

Select dark blue as the color in which the graph is to be displayed.

Selected Signals

Campanetit MNatme | Component Type |CDnnec‘tinnNa...lConnediun Ty...lﬂ Interwal | Delta |\%

rotation [EC1131 #2nalogiRamp... [PHYS [ ot |¥ loo 300 (1o

Note

In the "Interval" column, a value normalization of 0 to 100 % is entered; i.e. if the "PHYS" ramp value
is 360, a value of 100 is shown in the graph.

Delta 1.0 means that the value in the graph is updated every 100 milliseconds.
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rSeIected Zignals

Now, insert the "SETPOINT" and "SPEED" signals.

Campanent Mame I Companernt Type I Connection Na...l Connection T';-'...l Intetal I Defta I
rotation IECT1 31 #&nalogdRamp.. . [PHYS A gt v |oo.3600 Po
Setpoirt WA v |00 1000 Pao
Speed 0 & Ot v |00 1000 pao

Click on the "X" button to close the window.
Click on the "Yes" button to confirm the dialog box asking you whether you want to save your

entries.
Signal Group "SignalGroup” (Edit-Mode) {+) = =]l E3
“Fitter
Component Mame Component Type Connection Mame Connection Type
I Iall LI Search |

-Search Results

Component Matne | Component Type I Connection Mame I Connection Type I
G144 |1 B Qut I
G4 5 |10 B Cut
G4 6 |1 B Qut
saver al'l et N
[Lerns]
o @ Do vou want to save before closing? TeR=a:
ot E In
rat Mo | Cancel | B ot LI
-Selected Signals
Component Mame Component Type | Connection Na...l Connection T'f...l Interval Celta |
rotation IECH 131 #Analog#Ramg... [PHYS A Ot ¥ lon. 3600 PO
Setpoint 1 5 I I¥ |oo.1000 fo
Speed I A Ot ¥ oo 1000 PO

8.1.3 Creating and starting a simulation

Now, it is only necessary to create a simulation in SIMIT SCE.

Right-click on the "Ventilator PLCSim" project and select "Create". Then, start the simulation by
double-clicking on "Simulation".

[ Flan Schliefien
il Eedienbil;  Meu r
2% SigralGr, Einfigen
= PLCSim I fi ,
] Sirulatior oo
Zirnmerkbeleuc Expartieren
Aktualisieren
Komponenten Austauschen

Erstellen

Erstellen = Create
Note: Before starting the simulation, you should open the "PLCSIM" PLC simulator and load the control
program. Switch the PLC simulator to the "RUN-P" mode.
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8.1.4 Opening the operating window and the signal group

Open the operating window by double-clicking on it.

Double-click on the "SignalGroup" to open the Operate/Monitor mode.

Here, you can control and monitor the signals in the Simulation mode. In addition, the values for the
I/O signals can be set permanently.

®; Yentilator_PLCSim / Bedienbild ] o ] |
Y
0 A0 100
-
| 3
= Signalgruppe "SignalGruppe” {Bedien-/| =1Ol=l
Signale
Komponentenname | Anzchlussname Anschlusstypl Anzeige EBedienung | ubernehmen |
crehbewegung FHYS 4 Ot = 302 405645583
SOLLVWERT 1 A In = 3500000000 fixieren
DREHZAHL 1 A Ot = 45.00057570 fixieren
einfrieten | alle freigeben | alle Gbernehmen |
8.2 Graph

Curve displays make to possible to graphically show the signal characteristics of connections of the

=e

components in your model with respect to their time sequence.

8.2.1 Opening a Graph

Right-click on "SignalGroup" and select "Graph".
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Graph window

The graph window contains a diagram in which the signal characteristics are shown graphically. It
also contains some control elements and a table with the signals currently being shown in the graph.
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Moving the inspection window

With the horizontal slide control on the left-hand side and with the upper vertical slide control on the
right-hand side, the inspection window to the signal characteristics can be moved. The horizontal
slide control moves the inspection window between older (towards the left) and newer (towards the
right) values. The vertical slide control moves the inspection window upwards or downwards.
Setting the time resolution

The horizontal slide control on the right-hand side can be used to alter the time resolution in which
the signal characteristics are shown in the diagram. It is possible to select from 1 millisecond to 0.01,
0.1, 1, 10 seconds; 1 to 10 minutes; 1 to 10 hours and 1 to 10 days.

Setting the value range

The lower vertical slide control can be used to change the value range for analog signals. It is
possible to select from 1% to 900%. Depending on the setting, the signal characteristics for analog
signals are either stretched or compressed.

Resetting the view

The view can be reset to the standard settings by clicking on the "Reset" button. These settings are
for a time resolution of 10 minutes and a value range of 100%.

Freeze/Update view

Note
The signal characteristics are put on hold -that is, there is no updating- by clicking on the "Freeze"
button. Updating the signal characteristics can be restarted by clicking on the "Update" button.
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