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Information regarding use

The SCE Learn-/Training Document for the integrated automation solution Totally Integrated Automation
(TIA) was prepared for the program "Siemens Automation Cooperates with Education (SCE)" specifically
for training purposes for public educational facilities and R&D institutions. Siemens does not guarantee
the contents.

This document is only to be used for initial training on Siemens products/systems. This means it can be
copied in whole or in part and given to trainees/students for use within the scope of their training/course
of study. Disseminating or duplicating this document and sharing its content is permitted within public
training and advanced training facilities for training purposes or as part of a course of study.

Exceptions require written consent from Siemens. Send all related requests to scesupportfinder.i-
ia@siemens.com.

Offenders will be held liable. All rights including translation are reserved, particularly if a patent is granted
or a utility model or design is registered.

Use for industrial customer courses is explicitly not permitted. We do not consent to commercial use of
the Learn-/Training Document.

We wish to thank the TU Dresden, the Michael Dziallas Engineering Corporation and all other involved
persons for their support during the preparation of this Learn-/Training Document.
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SIMIT Process Simulation — Basics of

simulation creation

1 Goal

The following pages will show how a simple simulation for a sorting station with conveyor and

extension cylinder can be created in the SIMIT process simulation software.

2 Requirement

This chapter builds on the chapter SIMIT Process Simulation — Coupling with S7-PLCSIM
Advanced via TCP/IP. You can use the following project for this chapter, for example: "sce-020-

110 simit-s7-1500 plcsimadv-ie-en.simarc".

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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3 Required hardware and software

1 Engineering station: Requirements include hardware and Windows 10 operating system

(for additional information, see Readme on the TIA Portal Installation DVDs)
2 SIMATIC STEP 7 Professional software in TIA Portal — V15.1 or higher
3 SIMATIC S7-PLCSIM Advanced software — V2.0 SP1 or higher

4  SIMIT software — V10.0 Update 1 or higher (with dongle or in demo mode)

2 SIMATIC STEP 7

Professional (TIA ;
Portal) — V15.1 or -5

3 SIMATIC S7-PLCSIM
Advanced — V2.0 SP1

1 Engineering station

4 SIMIT —V10.0
Update 1 or higher

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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Theory

SIMIT V10

SIMIT is process simulation software that can be used for the following:

— Complete plant simulation
— Simulation of signals, devices and plant responses
— Input and output simulator of test signals for an automation controller

— Testing and commissioning of automation software

SIMIT provides the following components for creating a simulation:
- Chart

To build a simulation, components available in the libraries are put together in the chart editor

and suitable parameters are entered.
- Visualization

Visualizations provide an overview of the signals of your plant. Signals are visualized with

controls (input and display objects) and graphic objects.
- Coupling

The coupling is the interface to the automation system and is required for signal exchange. In
addition to couplings with PLCSIM, PLCSIM Advanced, PRODAVE, etc., there is also a coupling
with SIMIT as OPC UA client.

Demo mode

Demo mode provides you with an idea of the handling and performance of SIMIT without having

a valid license.
However, SIMIT has only a limited range of functions in demo mode.

Existing models can be opened and simulated in demo mode. These models can also be
modified, and new models can also be created. The models created or modified in demo mode

can only be executed on the computer on which they were created.

SIMIT Simulation is limited to 45 minutes in demo mode. The simulation must then be restarted.

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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Note:

— Additional details and information can be found in the manuals, which can be downloaded

from support.automation.siemens.com.

Task

A simulation for a sorting station with conveyor and extension cylinder is to be created in a SIMIT
project with existing coupling with PLCSIM Advanced via TCP/IP.

The symbols for the inputs and outputs are already created for the coupling.

Short description of the sorting station

The automated sorting station (see Figure 1) is used to separate plastic and metal parts. A part is
fed to the conveyor via a chute. The conveyor starts as soon as the part has been detected. If a
part made of metal is on the conveyor, it is detected, transported up to the height of the metal
magazine and pushed by a cylinder into the metal magazine. If no metal is detected, the part is
made of plastic. The plastic part is transported to the end of the belt, where it falls into the plastic

magazine. As soon as a part is sorted, the next part can be fed.

Technology diagram

Sortieranlage / Sorting station - Zusitzliche Werte

Additional values

Metall/

B4 85 metal

—

Rutsche/Slide :> Forderband/Conveyor :.

Plastik/
> || plastic

-B9 externer Stellwert Drehzahl/
external manipulated value speed

-B3 Motor aktiv/
motor active

-B8 Istwert Drehzahl/
actual value speed
1.0 m/s

5.0 Ufmin (rpm)

" e

5.0 U/min (rpm)

-U1 Stellwert Drehzahl/f
manipulated value speed

U/min (rpm)

Figure 1: Technology diagram

Schalter der Sortieranlage
Switches of sorting station

-P1 einion
__ -Q0 Hauptschalter/Main switch

Q -A1 NOTHALT/Emergency stop

i -S0 Betriebsart/operating mode

P4 aktiviert/active

-P2 Hand/manual

Automatikbetrieb
Automatic mode

-P5 gestartetstarted

__ 51 Start/start

__ -52 Stopp/stop

Handbetrieb / Manual mode

-S3 Tippbetrieb -M1 vorwarts/
Manual -M1 forwards

-54 Tippbetrieb -M1 riickwarts/
Manual -M1 backwards
-PT ausgefanreniextanded
-56 Zylinder -M#4 ausfahren/
cylinder -M4 extend

-S5 Zylinder -M#4 einfahren/
cylinder -M4 retract

-P6 eingefahreniretracted

Figure 2: Control panel
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5.3 Reference list of the sorting station

10.0 BOOL Return signal emergency stop OK

10.1 BOOL -KO Main switch "ON" NO

10.2 BOOL -S0 Mode selector manual (0)/ automatic (1) XUB:;U:BJ].:

10.3 BOOL -S1 Pushbutton automatic start NO

10.4 BOOL -S2 Pushbutton automatic stop NC

10.5 BOOL -B1 Sensor cylinder -M4 retracted NO

10.6 BOOL -B2 Sensor cylinder -M4 extended NC

107 BOOL B3 Se_nsor motor Ml active (pulse signal also NO
suitable for positioning)

11.0 BOOL -B4 Sensor part at chute NO

11.1 BOOL -B5 Sensor metal part detection NO

11.2 BOOL -B6 Sensor part in front of cylinder -M4 NO

11.3 BOOL -B7 Sensor part at end of conveyor NO

1.4 BOOL -S3 Pushbutton manual mode conveyor —M1 NO
forwards

115 BOOL .54 Pushbutton manual mode conveyor —M1 NO
backwards

116 BOOL S5 Pusht')‘utton retract cylinder -M4, "manual NO
mode

1.7 BOOL -S6 Pushbutton extend cylinder -M4, "manual NO

mode"

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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N N T R

Q0.0 BOOL Conveyor motor -M1 forwards fixed speed

Q0.1 BOOL Q2 Sr?::r?yor motor -M1 backwards fixed

Q0.2 BOOL -Q3 Conveyor motor -M1 variable speed

Q0.3 BOOL -M2 Cylinder -M4 retract

Q04 BOOL -M3 Cylinder -M4 extend

Q0.5 BOOL -P1 Display "main switch on"

Q0.6 BOOL -P2 Display "manual mode"

Q0.7 BOOL -P3 Display "automatic mode"

Q1.0 BOOL -P4 Display "emergency stop activated"

Q11 BOOL -P5 Display "automatic mode started"

Q12 BOOL -P6 Display cylinder -M4 "retracted"

Q13 BOOL Display cylinder -M4 "extended"
--

W 64 Sensor actual value speed of motor +/-10V

W66 INT ‘B9 Setpoint specification via potentiometer +/-

10V

h0Trype | enter——roneion

Manipulated value speed of motor in 2

QW 64 INT -Ul directions +/- 10V

Legend for reference list

DI Digital input DO Digital output
Al Analog input AO Analog output
I Input Q Output

NC Normally Closed (contact)

NO Normally Open (contact)

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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6 Planning

First, the existing SIMIT project is retrieved from the archive in order to then create the simulation

of the sorting station.
The simulation is subdivided into the following charts:

— Control display with conveyor
— Conveyor motor

— Part

— Light barrier

— Metal sensor (exercise)

— Cylinder (exercise)

For testing the simulation, the simulation will be started in the SIMIT project. PLCSIM Advanced
is then also activated in the background, and the TIA Portal project can be loaded into PLCSIM

Advanced for testing.

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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Structured step-by-step instructions

You can find instructions on how to carry out planning below. If you already have a good
understanding of everything, it will be sufficient to focus on the numbered steps. Otherwise,

follow the individual instructions in the steps below.

Retrieving an existing project in SIMIT

— Start SIMIT from the desktop of your computer by double-clicking on the logo for the "SIMIT

SP" application (for Demo mode, "SIMIT SP Demo"). ( —» SIMIT SP)

— Retrieve the project "sce-020-110 simit-s7-1500 plcsimadv-ie-en.simarc".

( — Retrieve project —» sce-020-110 simit-s7-1500 plcsimadv-ie-en.simarc — Retrieve)

SIMIT

Retrieve project

# Open existing project i 3-020-120 simit-b: e-020-120-projects-en\sce-020-110 simit-s7-1500 plcsimadv-ie-en.simarc | ...

Couplings p: .
Create new project Target folder ~ C:\Users\mde\Documents
# Retrieve project

Simulation model E

* Retrieve sample project Retrieve

Automatic
model creation )*

# Installed software
* Help

# Size variant

# User interface language

» Project view

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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— Confirm the security prompt with "Yes". ( — Yes)

Retrieving project X

Retrieve from trustworthy source only!

This archive may contain executable code and should be
retrieved from trustworthy sources only.

Do you want to retrieve 'C:\Users\mde\Desktop
\sce-020-120 simit-basics-en\sce-020-120-projects-en
\sce-020-110 simit-57-1500 plcsimadv-ie-en.simarc'?

Yes No

— Change to the "Project view". ( — Project view)

SIMIT

Getting started

# Open existing project Project '020-110_SIMIT $7-1500 PLCSIMAdv_IE' was opened successfully. Please select the next step:
Couplings A
® Create new project

38,

p 252
Retrieve project {:;
-

8K

Simulation model H

* Retrieve sample project

# Close project

Automatic
model creation .)*
Diagnostics & “’ . i Ry
visualization
1| Add chart
- '4 Generate charts
Zr automatically

# Installed software

* Help

S e _
# User interface language

» Project view Opened project:C:\Users\mde\Documents\020-110_SIMIT S7-1500 PLCSIMAdv_IE\020-110_SIMIT S7-1500 PLCSIMAdv_IE.simit

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
sce-020-120 simit-basics-r1909-en.docx
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— Save your project under the name "020-120 sorting_ station PLCSIMAdv_IE".
(— Project —» Save as ... » 020-120_sorting_station_PLCSIMAdv_IE — Save)

New project...

Open...

Close

Save all Ctrl+Shift+S
Save as...

Archive

Retrieve

Analysis

~ Global macros
i New macro

w Project macros
» 020-110_SIMIT S7-1500 PLCSIM/

4 Portal view

Save as... X

Projectname  020-120_sorting_station_PLCSIMAdv_IE

Target folder C:\Users\mde\Documents

Save Cancel

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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7.2 Creating the "01 _control_display" chart and the display of the

simulated sorting station

— Now, create a "New chart" in your project "020-120_sorting_station_PLCSIMAdv_IE". ( —
Project — 020-120_sorting_station_PLCSIMAdv_IE — Charts — New chart)

¥
Project  Edit
o s |

Simulation Window Automatic modelling Options  Help

| Real-time (100%) ~

4 Project navigation

Project navigation

s New coupling
» 3 PLCSIM Advanced

% 020-120_sorting_station_PLCSIMAdv_IE

— The new chart is opened. Change the "Name" to "01_control_display" in the "Properties"

under "General". ( » Properties —» General - Name: 01_control_display)

i

Project Edit  Simulation Window Automatic modelling  Options  Help

B | Realtime (100%) ~

< New coupling
» il PLCSIM Advanced
~ 3 Charts
5f New chart
» | Monitoring
» 0 Scripting
» 2| Lists

01_control_display ~-2aX

{51 100% * & & | Tahoma

=8

[ < >

Property Value
Name 01_control_display
Width 800
Height 700
Scale 1pix:1mm >

Background image e X

SIEMENS

Components »
w Basic components g
2
g

» CHEM-BASIC

» COMMUNICATION
» CONNECTORS

» CONTEC

» DRIVES

» FLOWNET

» SENSORS

» STANDARD

b
Global components

:
B
i

w Project components
020-120_sorting_station_PLCSI

1 |7

4 Portal view

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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— Next, change the format of "01_control_display" by entering the value 1050 for "Width" and

the value 565 for "Height". Then, click "Background image =" to open an input dialog for

selecting the graphic. ( — Width: 1050 — Height: 565 — Background image - )

i

Project  Edit Simulation Window  Automatic modeling  Options  Help

% U b Remem -

01_control_display*

<

01_control_display

General

4 Portal view

Property Value

Name 01_control_display

Width 1050
Height 565
Scale 1pix: 1 mm =
Background image = P

SIEMENS

-~ [ X Components
w Basic components
CHEM-BASIC
COMMUNICATION
CONNECTORS
CONTEC

DRIVES
FLOWNET
SENSORS
STANDARD

-

yvvyvvvw

w User components
b2
1 Global components

w Project components

020-120_sorting_station_PLCSI

Note:

— The project should be saved and compiled at regular intervals by clicking & "save all". If the

last changes in the open chart have not yet been saved and compiled, the symbol * is

displayed behind the name of the chart.

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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— Now, select the "Foerderband_Conveyor.bomp" image from the "sce-020-120-graphics-en"

folder and accept it as the background image by clicking "Open". ( — sce-020-120-graphics-

en — Foerderband_Conveyor.bomp — Open)

Look in

=
Zuletzt
verwendet

=5

=

Dokumente

=4
Desktop

File name

sce-020-120-graphics-en

[~] Foerderband_Conveyor.bmp

Foerderband_Conv

Image Information / Preview

Image Files (*.bmp;*.jpg;* jpeq;™.qif;*.png; ™ tiff; *.ico) ¥

= 8w x

Open Cancel

Image format:
Dimensions:
Resolution:
File size:
Creation date:

BMP Decoder

249 x 929 pixel
119.99 x 119.99 dpi
694266 Byte
8/23/2019 9:20:42 AV

oA

4

— You will find graphic elements for use in the charts in the "Graphic" task card on the right.

First, you want to draw a circle for displaying the plastic parts. Press and hold down the "Ctrl"

key and select an "Ellipsis" from "Graphic tools" and draw a circle on the left end of the

conveyor, as shown here. ( — Graphic — Graphic tools — Ctrl — Ellipsis)

fid
Project  Edit  Simulation

Window  Automatic modelling  Options  Help

% 1 g 5 B o Reaktime (100%) ~

4 Project navigation

Project

~ 3 Charts
5f New chart

4 Portal view

01_control_display*

Higin

100% > & & | Tahoma

Sortieranlage / Sorting station

SIEMENS

_E@X Graphic »
o] Text

al - H
[IRectangle £

FFEB Uit:r Lr Ar=ro MmOyl

Metall/ D Ellipse arc

Rutsche/Slide

)

Plastik

7% Polyline
metal Bezier curve %
1 L @
Férderband/Conveyor plastic §

Ellipse
Appearance
Layout

» Animations

“w About

| etpss
>l Graphic tool for drawing an ellipsis;
Diagnostics agl| hold down the Shift key to draw a
drde.

%
c I
i

Properties

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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— Change the "Name" to ‘“plastic_part" in the "Properties" under "General".

( — Properties — General — Name: plastic_part)

i
Project Edit Simulation Window Automatic modelling  Options  Help SIEMENS

01_control_display*

Higain 00% > & & | Tahoma

Sortieranlage / Sorting station

3 New chart ! Plastik/

\°/ Forderband/Conveyor plastic

i Monitoring

vaue

Appearance plastic_part.
Layout
» Animations

4 Portal view %] 01_control...

— Under "Appearance" in the "Properties", change the "Fill color" to orange.

( — Properties — Appearance — Fill color: orange)

fi¥
Project  Edit  Simulation Window  Automatic modelling  Options  Help SIEMENS
% A | B o Retme10) ~

4 Project navigation 01_control_display* -ZaX 4

HiZn 00% ¥ & & | Tahoma

Sortieranlage / Sorting station

—
Y H i Plastik/
Rutsche/Slide Férderband/Conveyor plastic

General Property
Fill color

Layout Line color

» Animations Line width

Line style

More colors...
Image...

«_portal view

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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7.3 Creating the "02_conveyor_motor" chart with simulation logic

— Create another chart hamed "02_conveyor_motor" with the format shown here. ( — New

chart - Name: 02_conveyor_motor — Width: 800 — Height: 700)

Project Simulation ~ Window  Automatic modelling  Options  Help SIEMENS

& b RestmeGon -

4 Project navigation 02_conveyor_motor

00% > & & | Tahoma

v 3 Charts
3/ 01_control_display
| 02_conveyor_motor

02_conveyor_motor

Property Value
Name 02_conveyor_motor
Width 800
Height 700
Scale 1pix:1mm ||
Background image X
4 Portal view 3| 01_control... | % 02_convey...

— You will find the component types of the basic library under "Basic components" on the right
in the "Components" task card. For simple simulation of the conveyor motor, drag an —
"AND", located under — "Standard" — "BinaryBasic", to the "02_conveyor_motor" chart. ( —

Components — Basic components — Standard — BinaryBasic — AND)

fi¥
Project  Edit Simulation Window  Automatic modelling  Options  Help SIEMENS
= i

4 Project navigation 02_conveyor_motor* -~ [ X Components »
tior v B_as'cmmponents 9
v 1FB | Uity Lr Ar=vazvimpy |7 OV =3
= el |+ stanparo %
—1 » AnalogBasic
» AnalogExtended —
¥ BinaryBasic
s I3 i
5 z Trualh { g NOT
3 PLCSIM =
,J-] e ] = ‘g NOTe
5] um“ ¥
4 OR o]
e H
4] 01_control_display. i
%] 02_conveyor_motor et —
& g v = Global components
’ gl snm w Project components g
» =l Lists 020-120_sorting_station_PLCS
il Snapshots il -

M} Find & replace 1 B ame— L

T — S —— T —— —————] ¥ Preview

Property Value il
Input Name AND#1 - K
Output Time slice 2 sA B Name: AND
Parameter Show names Top 5 Version: 2.0
=i Library: STANDARD
State uD 00 bl uID: £_000hsn_ahp4ubfivj—
Position X: 190.0 v: 85.0 Simulation tags: 3 - 33

4 Portal view 5 02_convey...

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.

sce-020-120 simit-basics-r1909-en.docx

18



Learn-/Training Document | TIA Portal Module 020-100, Edition 05/2019 | Digital Industries, FA

— The "AND" has two inputs by default. Further inputs are available when you zoom in on the

component.
Truely >
Truely
Truely
pd
Note:

— The number of inputs can be set to a value between 2 and 32. All inputs are preset with 1.

— Change the "Name" to "Conveyor_forwards" in the "Properties" under "General* and select
the "Show names" check box "¥". ( — Properties — General — Name: Conveyor_forwards

— Show names ¥ )

02_conveyor_motor* — 22X
HiZie i 200% > & & | Tahoma >2>xB |l Ui LrAr Sl
Conveyor, forwards
Truely >
Truely
Truely
| |
21} O B
Conveyor_forwards Properties I Diagnostics n
Property Value
Input Name Conveyor_forwards L]
Output Time slice 2 2 A B
Parameter Show names v Top E
State uID f_000hsn_4hp4ubfw
Position X: 260.0 Y: 85.0
Width 40.0
Height 40.0
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— First, the input of the "Conveyor_forwards" component is to be connected to an output signal
of the PLC. Drag the — "Output" component, located under — "CONNECTORS", to the

"02_conveyor_motor" chart in front of the "AND". ( — Components — Basic components —

CONNECTORS — Output)

fi¥

Project Edit Simulation Window  Automatic modelling  Options  Help
S 02 b Rekmeu) «
4 Project navigation

= :

02_conveyor_motor*

~ o Couplings
< New coupling
» a1l PLCSIM Advanced
+ 4 Charts

3/ 01_control_display

navigation
T
%
)

General

5| 01_control... | ﬂ 02_convey...

4 Portal view

200% v & & | Tahoma

Conveyor_forwards

Truely b
Truely
Truely

Property Value

Signal Signal
Display coupling name v

About o

SIEMENS

—~ 2@ X Components

>

Kl
Ere0n S| Espeloaa Sy ios | SN NSOEe S| BGOooN| uodwod fg

— ‘g Connector
‘g Input

N
+ag Topology
+arg Unit

w Preview
‘Signal D>
Name: Output
Version: 1.0
Library: STANI

IDARD
UID: f_000hsn_1zisind3
Simulation tags: 1

— In the "Signals" task card, you can search for the signals in the open project and have them

displayed. Open — "Properties" — "General" of the "Output" component. Drag the — "-Q1"

signal there to "Signal". ( — Properties — General — Signals — -Q1 — Signal )

fi¥

Project Edit Simulation Window Automatic modelling Options Help
S b resmerone) <
Project navigation

02_conveyor_motor*

Project navigation |

%] 01_control_display

%] 02_conveyor_motor

<

$71500-ET200MP station_1 -Q1

4 Portal view

3/ 01_control... | 3 02_convey...

200% ¥ & & | Tahoma

Conveyor_forwards

Truely Do
Truely
Truely

Property Value

Signal S71500-ET200 -Q1
Display coupling name

About Qo0.0
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+| origin
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Signal type

Al -

Data type
All ¥

w Search results
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S71500-ET200MP station_1  -P2 =
S71500-ET200MP station_1  -P3
S$71500-ET200MP station_1  -P4
S71500-ET200MP station_1  -P5
S71500-ET200MP station_1  -P6
S$71500-ET200MP station_1  -P7

571500-ET200MP station_1

S71500-ET200MP station_1  -Q2 =

A3 S KE
w Info

g‘
d
!
i
I

Origin: Coupling
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— Now, establish the connection of the "Output" component with the "-Q1" signal from the PLC
to the "AND" component ("Conveyor_forwards"). This happens by first clicking the input
symbol at the top — > of the "AND" component ("Conveyor_forwards") and then clicking the
output symbol — P of "Output" (-Q1l). The connection is automatically closed.

(= P> conveyor_forwards — -Q1 P)

Conveyor forwards

7.4 Creating the "03_part" chart with simulation logic

— Create another chart named "03_part" with the format shown here. ( — New chart - Name:

03_part — Width: 800 — Height: 700)

ii¥

Project Edit Simulation Window Automatic modeling Options  Help SIEMENS
w i b rebmemn -

4 Project navigation 03_part

i
.i % 020-120_sorting_station_PLCSIMAdv_IE
~ < Couplings
<& New coupling —
» @l PLCSIM Advanced
~ | Charts
3] 01_control_display
4] 02_conveyor_motor
3 03 _part
» | Monitoring o
»ousts == Property Value
il m Name 03_part
1Ml Find & replace Width 800
' Consistency check Height 700
P start Scale

(i 100% v & & | Tahoma F1R>B /Ui Lx Ar =rExi

[

l
ﬂ

tejduy | omdeis | sooew | sjoauoy | uodwop [T

Background image e

i
3
3
|«
sieudis | spefoid |

4 Portal view 5] 01_control... | % n—z_m |5 o03_part
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— The — "Ramp" component from the "Basic components" under — "STANDARD" —

"AnalogExtended" is suitable for simulating the position of the part in the X-axis direction.

Drag this component to the "03_part" chart. Change the "Name" to "Position_part_X" in the

"Properties" under "General" and select the "Show names" check box "¥". (— Components

— Basic components — STANDARD — AnalogExtended — Ramp — Properties — General

— Name: Position_part_X — Shown names ¥ )

fi¥

Project  Edit Simulation Window Automatic modelling  Options  Help

7 Reabtime (100%) ~

= L
4 Project navigation

T

g

~ < Couplings

< New coupling

» @ PLCSIM Advanced

~ | Charts.

5f New chart

4] 01_control_display

3] 02_conveyor_motor

03_part|

200% ¥ & & | Tahoma

Position_part_X
g AFormula
Falselo+ || «d Average 3
Falsele— a4 Characteristic
10.00°T ‘g Compare —
‘ag DeadTime
100.0fp UL . Filter §
0.0lpLL s INT
+a4 Interval |
0.0l SP tag Limiter =
Falsel» SET i g
fag Multiplexer
| g PTn I
S .
S -
Property Value
Input Name Position_part_X Ll il
Output Time slice 2 BA
Parameter Show names v Top = -
State uID f_000hsn_4j65€292
Position X 130.0 Y: 55.0 =i
Width 50.0 |
Height 100.0 E

4 Portal view

5| 01_control... | %] 02_convey... | 3

03_part

Note:

— Additional information on the "Ramp" component is available in the

manual.
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— To configure a connection between two charts, the — "Connector" component from the
"Basic components" under - "CONNECTORS" can be used.
Drag a "Connector" to the "03 part" chart in front of the "Ramp" component
("Position_part X") and change the "Name" to "Connector#conveyor forwards" in the
"Properties" under "General". Establish a connection of the "Ramp" component

("Position_part_X") to the "Connector#conveyor_forwards".

The connection to an input turns the connector into an input connector.
(— Components — Basic components - CONNECTORS — Connector — Properties —
General — Name: Connector#conveyor_forwards — P Position_part X —

Connector#conveyor_forwards |>)

SIEMENS

4 Project navi ~-ZaX »
Rrgiec — w Basic components g
g Higin 200% ¥ & & | Tahoma FR¥B/UiR:LrAr=rzring » CHEM-BASIC H
E a|» communicaTION 3
% 020-120_sorting_station_PLCSIMAdv_IE - ~ CONNECTORS Ll
g, T Position_part_X
~ & Couplings = Connector#conveyor_forwards —|  iad Input a
< New coupling i Output
» @l PLCSIM Advanced == Topology. Jil)
~ 3 Charts s Unit
5 New chart » CONTEC 5
5| 01_control_display » DRIVES
%] 02_conveyor_motor » FLOWNET —
03_part| » SENSORS
» | Monitoring » STANDARD
» 0 Scripting
» 5 Lists ] —
il Snapshots [ ——— L]
i Find & replace Connector#conveyor_forwards Properties | Diagnostics |4
Y Consistency check Property Value }p User components
P start Name Connector#conveyor_forwards i P Project components |
+ Preview g
DConnector >
Name: Connector ol
Version: 1.0 E
Library: STANDARD
uID: £.000hsn_z i-
Simulation tags: 2
4 Portal view %] 01_control... | 3 02_convey... |5 03_part
Note:

— Additional information on the "Connector" component is available in the online help and the

manual.
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— Also drag a "Connector" to the "02_conveyor_motor" chart behind the "AND" component
("Conveyor_forwards") and change the "Name" to "Connector#conveyor_forwards" in the
"Properties” under "General'. Establish a connection of the "AND" component
("Conveyor_forwards") to the "Connector#conveyor_forwards". The connection to an output
turns the connector into an output connector. By assigning it the identical name, the
connection to the previously created input connector in the "03 part" chart is made

automatically. (— Components — Basic components - CONNECTORS — Connector —

Properties —» General —» Name: Connector#conveyor_forwards — > Connector#conveyor_

forwards — Conveyor_forwards |>)

fiv
Project  Edit Simulation Window Automatic modeling  Options  Help SIEMENS
S L)) B i Resktme(a00%) =
4 Project navigation 02_conveyor_motor* -2 X
§ Project Sin w Basic components
i Higin 00% v & & | Tahoma FnFEB I/l Uidr Ar ArSrE=yimr] o .| » cHEm-BASIC
g «| » communicaTION
7 020-120_sorting_station_PLCSIMAdv_IE ~ CONNECTORS Ll
~ & Couplings Conveyor_forwards | odneut g
< New coupling = ‘ad Output
» @l PLCSIM Advanced EOH & p————p Connector#conveyor_forwards = iad Topology —
~ i Charts True i Unit
5 New chart True » CONTEC g
%) 01_control_display » DRIVES
» rowner -
3] 03_part » SENSORS
» | Monitoring » STANDARD
» = Lists = ]
Connector#conveyor_forwards Properties Diagnostics |4
Property Value P User components :
Name Connector#conveyor_forwards - P Project components |
v Preview k
[>Connector >
Name: Connector _
Version: 1.0 ]
Library: STANDARD!
uID: f_000hsn_z
Simulation tags: 2
4 Portal view 5| 01_control... | % 02_convey... | 3| 03 part
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— Now drag the — "SR_FF" component from the "Basic components" under — "STANDARD"

— "BinaryExtended" to the "03_part" chart below the "Ramp" component ("Position_part_X").

The purpose of the SR_FF state display is to indicate whether a plastic part is present.

Change the "Name" to "SR_FF#plastic_part" in the "Properties" under "General" and select

the "Show names" check box "¥". Now, save the project by clicking & “save all". (—

Components — Basic components — STANDARD — BinaryExtended —» SR FF —

Properties — General —» Name: SR_FF#plastic_part - Show names ¥ — E)

ii¥

Project  Edit Simulation Window Automatic modelling  Options  Help

o | |
4 Project navigation

:

g 7 020-120_sorting_station_PLCSIMAdv_IE

£ Bl
v < Couplings
<& New coupling
» @l PLCSIM Advanced
~ 3 Charts
%f New chart
5] 01_control_display
3] 02_conveyor_motor
» | Monitoring
» ()l Scripting

ey +

<

Input
Output
Parameter
State

4 Portal view

Note:

5] 01_control... | 5] 02_convey... | %/

03_part

Name
Time slice

Bl Ui LrAx

Position_part_X

Value
SR_FF#plastic_part -
% XA =

Show names v Top

uID
Position
Width
Height

f_000hsn_4hp50isu
X: 215.0 Y:

SIEMENS

—~ 2 X Components

w Basic components
~ STANDARD
» AnalogBasic
» AnalogExtended
» BinaryBasic
~ BinaryExtended
‘et BFormula
iag Counter
iad Delay
iag Multiplexer_B
e Pulse
‘gt RS_FF
i Selection_B
B
» Conv
» IntegerBasic =
P User components
» Project components
v Preview

>

|auod||mv

Name:
Version: 2.0
Library:
uID:

Simulation tags: 5

f_000hsn_4hp50is|

[ N S|

sieubls | spefoid |

— Additional information on the "SR_FF" component is available in the online help and the

manual.
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7.5

reference to the simulation logic

Creating animations in the "0l _control_display"

chart with

— In order to now animate the display of the plastic part, select it in the "01_control_display"

chart. Select the "New animation" item in the "Properties" under "General". (— plastic part —»

Properties — Animation — Neue animation)

fi¥
Project Edit Simulaion Window  Automatic modelling  Options  Help
® b e -
4 Project navigation

Project ulatios
% 8

Sortieranlage / Sorting station

01_control_display
i 100% v & @ | Tahoma

~ ad Couplings
< New coupling
» @ PLCSIM Advanced
~ | Charts.
) 02_conveyor_motor
3/ 03_part
» 0] Scripting
» =) Lists

General
Appearance
Layout

v Animations

5] 01_control... | %] 02 convey... | %] 03 _part

4 Portal view

— Select the animation type "Visibility". ( — Visibility — OK)
Selection X

Which animation type do you want to create?

Movement
Rotation
Scaling

* Visibility
Image change
Image sequence

0K Cancel
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— "Visibility" now appears as an additional item under Animation. Here, drag the — "Q" signal

of the "SR_FF#plastic_part" source from the "Signals" task card to the "Signal" property. ( —

Signals —» SR_FF#plastic_part - Q — Signal )

fi¥
Project Edit Simulation Window Automatic modelling  Options  Help SIEMENS
| Realtime (100%) ~
4 01_control_display* - 2@ X  Signals
%. HiZin 100% v & & | Tahoma FrFB /Ui Lr ArSrrimy
E - . 5 | Origin
3 % 020-120_sorting_station_pLesiuady_1e [ Sortieranlage / Sorting station Al =
g ‘] Project manager Signal type
v < Couplings All = )-
& New coupling Data type
» @l PLCSIM Advanced Al - =
~ | Charts.
5f New chart [Resetfifter | g
Forderband/Conveyor
3 03 part Souren el
o S71500-ET200MP station_1 Q71.3 g
e iy S71500-ET200MP station_1 Q71.4 -
4 Q"m S71500-ET200MP station_1 Q715 | —
< ;ﬂm = $71500-ET200MP station_1 Q71.6
al =5 > | 571500-ET200MP station_1 Q71.7
T B ISR Frplasticpart [0 |
!Elcwsm/m SR_FF#plastic_part QN |l
P start General Property Value SR_FF#plastic_part R
Appearance Signal SR_FF#plastic_part Q ! SR_FF#plastic_part S1
Layout ‘Visible' if signal ‘True’ v SR_FF#plastic_part z =
+ Animations. Offline visible v < S |
New animation w Info
. g
Origin: Component 2
St s
4 Portal view | 01_control... | %] 02 convey... | % 03_part

Note:

— The "SR_FF#plastic_part.Q" signal only becomes visible in the "01_control_display" chart
when the "03_part" chart containing the "SR_FF#plastic_part" source has been saved.
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— In order to now animate the movement of the plastic part, click on "New animation" again.
Select the animation type "Movement". (— plastic part — Properties — Animation — Neue

animation — Movement — OK)

fi¥
Project Edit Simulation Window Automatic modelling  Options  Help SIEMENS

S e

4 Project navigation 01_control_display* Signals
Project u Source Name
Hizin 100% > & & | Tahoma TRrFB /Ui Lr ArSrvimy
+| origin
£ 020-120_sorting_station_picsimadv 1e | Sortieranlage / Sorting station Al LA
e Signal type
~ < Couplings Al B
» @ PLCSIM Advanced Al = B
~ | Charts.
5f New chart Reset filter
01 control display Forderband/Conveyor
| 02_conveyor_motor. Selection X
3/ 03_part Source Name <
» | Monitoring Which animation type do you want to create? SHANCTET00M statin 15 0713 g
B : S71500-ET200MP station_1 Q71.4 -
5 'é}"" oitg ¢ Movement S71500-ET200MP station_1 Q715 ||
Slene Rotation 571500-ET200MP station_1 Q71.6
cil Snap Scaling > | 571500-ET200MP station_1 Q71.7
e E——
- Image change Diagnostics SR_FF#plastic_part oN L
General I SR_FF#plastic_part R
mage sequence
Appearance SR_FF#plastic_part S1
Layout SR_FF#plastic_part z =i
~ Animations oK Cancel [ o
s %
Visibility
Origin: Component ;_
S e

4 Portal view 5] 01_control... | %] 02 convey... | %] 03 part

— "Movement" now appears as an additional item under Animation. In the "01_control_display"
chart, you can now specify the destination position with a mouse-click. This position should
be directly after the end of the conveyor. Alternatively, the coordinates of the destination

position can be entered. ( —» X: 630.0 — Y: 0.0)

fi¥
Project Edit Simulation Window Automatic modeling Options  Help SIEMENS

o - rettme o) -

4 Project navigation 01_control_display*

100% ¥ & & | Tahoma EnrEB /Ui rArSyrimrary| ul xR

|»

Sortieranlage / Sorting station

i et
5) 03_part
» | Monitoring. S

Find & replace “ >

4
01_control_display| utsche/Slic y " 4 ‘ il g
g‘

g
QL Consetency ceck

P start General Property Value
Appearance Signal ]
Layout Initial value 0.0
v Animations End value 100.0 il
New animation Distance X: 630.0 Y: 0.0 %
Visibility -%'
H

< Portal view %] 01_control... | 5 02_convey... | 3] 03_part
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— The movement must then still be linked with the output signal of the "Ramp" component
("Position_part_X"). Here, drag the — "Y" signal of the "Position_part X" source from the

"Signals" task card to the "Signal" property. ( — Signals — Position_part_X — Y — Signal )

fi¥
Project  Edit Simulaion Window Automatic modelling  Options  Help SIEMENS

S |

Project navigation - 2 X Signals

Reset filter

v Search resuts:

Position_part_X
Position_part_X
Position_part_X
Position_part_X
Position_part_X
Position_part_X
Diag 3 Position_part_X
Property Valug Position_part_X
siona
Initial value X Position_part_X
End value <«
Distance g X ;m

Origin: Component

Qirmnl bremns At

4 Portal view %] 01_control
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— For a part to be placed on the conveyor, drag a "Pushbutton” into the "01_control_display"
chart, as shown here. You will find operator controls such as "Pushbutton" in the —
"Controls" under — "Input". Change the "Name" to "generate_plastic_part" in the "Properties"
under "General',and select the "Show names" check box "¥". (—» Controls — Input —

Pushbutton — Properties — General - Name: generate_plastic_part —» Show names ¥ )

fi¥
Project  Edit Simulation Window Automatic modeling  Options  Help
% ) |0 P ol Resktime (100%) v

4 Project navigation

SIEMENS

01_control_display* -2 X Controls

§ Project ) Display
'5 Higin 100% ¥ & & | Tahoma v1¥B Ui ZrAr=rEiBne | | mput
' g
g £ 020-120_sorting_station_picsivadv 1e|  Sortieranlage / Sorting station Pushbutton with image
i %:| Project manager Switch
g :mmlngs ’ oonorme: Ml et Switch with image §
-
< New coupling o -pr Metall/ Step switch §
» @ PLCSIM Advanced i metal Step switch with image =il
v _Q[ Charts. _ Digital input
5f New chart | siider
Rutsche/Slide . Forderband/Conveyor
] 02_conveyor_motor - Others =
3//03 part 3D-Viewer 2
» ?,[ Monitoring Signal splitter g
» o)l Scripting Action
» = Lists =
3l Snapshots . , |+ preview
Wi Find & replace nrss £
q Consist heck generate_plastic_part Properties | Diagnostics g
P st ’ [General] Property Value Puhoution m
Connector Name generate_plastic_part
View Time slice 2 A = Control for setting a binary
Show names v Top ] s
Type Normally open contact = =
Position X 130.0 Y: 70.0
Width 30.0
Height 30.0

] 01_control... | %] 02_convey... | %] 03 _part

4 Portal view

Note:

— Additional information on the "Pushbutton" component is available in the online help and the

manual.
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— You link the "generate_plastic_part" pushbutton with the "SR_FF#plastic_part" component in
the "03_part" chart. Select the "Input" "S1" in the "Properties" of "SR_FF#plastic_part" and

make it invisible by clicking on "o Then, select the interconnection option " T for

"Value/Signal" and drag the — "Y" signal of the "generate_plastic_part" source from the

"Signals" task card to here. ( — 03_part —» SR_FF#plastic_part — Properties — Input —» S1

SX LT Signals — generate_plastic_part —» Y — Value/Signal )

i
Project Edit Simulation Window Automatic modelling  Options  Help SIEMENS
% U b Remeom -
4 Project navigation - 2a X Signals
g Praiat —
'5 Hizin 150% v & & | Tahoma B/ Ui Lr ArSrrim i
E r + | Origin
S. % 020-120_sorting_station_PLCSIMAdv_IE Position_part_X Al A
'& '} mmnu 2 Connector#conveyor._forwards Signal type
v 4| Couplings All |
<< New coupling —| patatype
» @ PLCSIM Advanced Al =
~ | Charts.
31 New dhart Resetfiter g
%] 01_control_display
] 02_conveyor_motor w Search results L
03_part Sols e = 2
< 7 S71500-ET200MP static Q71.5
571500-ET200MP static Q71.6 E
$71500-ET200MP static Q717 |
SRS = - | SR_FF#plastic_part Q
Ll Stapsiots < + | sR_Frzplastic pat QN
iR T et
S b i - . SR_FF#plastic_part S1 B
> Start enetal Hame: aie Sonel SR_FF#plastic_part z
R S1 M . v generate_plastic_partt Y - = =
Output ® B =B e = generate. _plac - part X _g
e » . [geneste plosicport |V Jog
State - = =
w Info 2
Origin: Control ;_
St S e

%] 01_control... | % 02_convey... | 3] 03_part

4 Portal view

Note:

— Alink to an input of a component can only be made after the input has been made invisible

by clicking on "W
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— Now make the local interconnections shown here in the "03_plastic_part" chart. Then click
"Save all' . (- El "Save all")

iU
Project Edit Simulation Window Automatic modeling Options  Help SIEMENS
|

4 PrEX¥javigation | Signals

>
False
10.0

100.0
0.0

571500-ET200MP static Q71.6
S71500-ET200MP static Q71.7
SR_FF#plastic_part Q
SR_FF#plastic_part QN
SR_FF#plastic_part R
SR_FF#plastic_part S1
SR_FF#plastic_part z
ey generate_plastic_part X ¢
SR_Fr#plastic_part ST 1 generate psicpart v b
— — o | L_

Origin: Control

4 Portal view
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7.6 Testing the SIMIT application within SIMIT

— Select . to start the simulation. ( — .)

fi¥
Project  Edit Simulation Window Automatic modeling  Options  Help SIEMENS
& L B Retmen) -
4 Project navigatpsmy 01_control_display
Proj T R
100% > & & | Tahoma ¥ 125B | Uisdbr Lx Ar Sroyimr] s

Sortieranlage / Sorting station

generale_nlasie_part

<& New coupling = [Py Metall/
» il PLCSIM Advanced A metal

% New chart Plastik/
% 01_control_display Rutsche/Slide . Forderband/Conveyor plastic

Portal view 5| 01_control...

Note:
— When the simulation is started, PLCSIM Advanced is also automatically activated in the

background. This allows you to test the access to the inputs and outputs of the S7-1500

station in SIMIT. Clicking on " . " stops the simulation in SIMIT again.

(- W
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— The simulation is now activated. The application turns orange to indicate this. To set the "-
Q1" output within SIMIT, open the "PLCSIM Advanced" coupling by clicking the station
contained in it. ( — Couplings — PLCSIM Advanced — S71500-ET200MP station_1)

¥
Project Edit Simulation Window Automatic modelling  Options  Help SIEMENS

4 W Reme o

Project Simulation
23§ 100% ¥ & & |

& 020-120_sorting_station_pLesadv_1e [ Sortieranlage / Sorting station
Project manager
~ & Couplings

+ il PLCSIM Advanced i Metallll
: metal
Distribution generate_plastic_part
=Y =) E—

~ 3 Charts - ) Plastik/
%] 01_control_display Rutsche/Slide . Forderband/Conveyor plastic
%] 02_conveyor_motor

Project navigation

generale_plastic_part

%) 03_part 1)
» | Monitoring
» 0 Scripting
=) Lists
» il Snapshots
Ml Find & replace

< »

enerate_plas i Properties  Diagnostics
%] 01_control... | %] 02_convey... |13 03_part

— Split the window vertically so that you can see the "01_control_display" chart and the

coupling at the same time. Now, open the "Outputs" within the PLCSIM Advanced coupling.

(— Window — Split vertically — Outputs)

¥
Project  Edit  Simulation Window  Automatic modelling  Options
split horizontally

Help SIEMENS

Split vestically

$71500-ET200MP station_1 (PLCSIM Advanced) =

Unsplit

Close all

sjeubls

{5 B
» Inputs Reset filter

5 020-120_sorting_station PLCSTMAV_IE | _ v pocorfiter

Project manager

;

= & Symbol name Address Data type System Device Modul Comment Scaling 4|
SN[ v v v Ef BN EN DN b4 u
~ @l PLCSIM Advanced = Q1 Q0.0 BOOL 0 0 3 conveyor motor -M1 forwards fixe...
Distribution Q2 Q0.1 BOOL 0 0 3 conveyor motor -M1 backwards fi...
- -Q3 Q0.2 BOOL 0 0 3 ‘conveyor motor -M1 variable speed =
v i Charts )

%] 01_control_display

01_control_display
%] 02_conveyor_motor

e @i e o ) ®omB | Ujd:LiArs
e Sortieranlage / Sorting station B
» il Snapshots generale_plastic_part
1M Find & replace i [ Metall/
metal
Le——

Plastik/
Rutsche/Slide . Férderband/Conveyor plastic

3] 01_control... | j 02_convey... | 3| 03 _part |e= S71500-ET...

<
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— In order to directly control the "-Q1" output in SIMIT, you must enable the output for

controlling by clicking on " *I*» You can then switch "-Q1" on and off with the "L_I" button. (
— Outputs — -Q1 - 1IN EI)

w Outputs Reset filter
Symbol name
¥

» =[] -Q1
— The application can now be tested. A part is placed on the starting end of the conveyor by

clicking on [j "generate_plastic_part". If conveyor motor —M1 is switched on with "-Q1"
(forwards), the part moves to the right at constant speed and disappears again after exiting
the conveyor. By clicking on . the simulation in SIMIT can be stopped again. But, don't

stop the simulation yet. Rather, leave it running for the next test with the PLC program.

i
Project  Edit  Simulaion Window  Automatic modeling  Options  Help SIEMENS

4 W Reltme o -

S$71500-ET200MP station_1 (PLCSIM Advanced)

E Project Simulation
5 e
E » Inputs Reset filter
. € 0-;;?;$E;?hm_ﬂcsmm_m o e
= Symbol name Address Datatype  System  Device Modul Comment scaling
v 4 Couplings v v ¥ Al 2 bl - ~ bl ¥
S i » ol K S S R (Y EN Uy T T
Distribution £ -Q2 Q0.1 BOOL 0 0 3 conveyor motor -M1 backwards fi...
" S71500-ET200MP station_1 - -Q3 Q0.2 BOOL 0 0 3 conveyor motor -M1 variable speed
v _3J Charts e - ]

2] 01_control_display
%) 02_conveyor_motor
3] 03_part

01_control_display

B it = (el 100% ¥ & & B2 @B [ Uiz Lr A
4 ﬂ =l Sortieranlage / Sorting station i
» il Snapshots generalg_plastic_part

Ml Find & replace | I

Metall/
metal

— | —

Plastil
Rutsche/Slide Forderband/Conveyor . plasn:/

T

Note:

— When the simulation in SIMIT is stopped, the instance in PLCSIM Advance is also deleted.

This means that it is no longer possible to work "online" from the TIA Portal.
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7.7 Testing the SIMIT application with PLC program

— Now, start the "TIA Portal" from the desktop of your computer by double-clicking on the logo

for the application. (— TIA Portal)

TIA Portal
V15.1

— Change to the Project view and retrieve the desired TIA Portal project there. The first test
project for the sorting station project "S020-120-sorting_station_plcsimadv-ie-test01..." is
retrieved and opened here. (— Project view — Project —» Retrieve — select a *.zapl5 1

archive —» 020-120_sorting_station_plcsimadv-ie-test01...zap15_1 — Open)

T4 Siemens —-ox
Pff]ec( Edit View Insert Online Options Tools Window Help Totally Integrated Automation
[3F New... Dt T MG B R & coonline ¥ Gooffine fp MM > H[]] * PORTAL
H ¥ open... ctrl+0
Migrate project...
DelétE project.. Corlap [y
Archive... . L
iev E
H
Multiuser » g_
m
' Card Reader/USE memory » g
| Memorycard file »
C:\Use..\GSkills2018_CP_Lab_no_RFID_V15.1
C:\Usersimde\Documents\Auto..\Test_S120
C:l.Worlage_SINAMICS_G120_V13_SP1_V1...
Exit Alt+F4
» | Details view &l Properties B’_i.ilnfo 2| Diagnostics

« portt view

— The next step is to select the destination folder where the retrieved project will be stored.

Confirm your selection with "OK".  (— Target directory — OK)
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— To download your entire CPU, select the —» "CPU_1516F [CPU1516F-3 PN/DP]" folder and

click the symbol — "Download to device" m

JIA Siemens - C:\Usersimde\Documents\Automatisierung\020-120_sorting_station_PLCSIMAdv_IE_Test011020-120_sorting_station_PLCSIMAdv_IE_Test01

Project Edit View Insert Online Options Tools Window Help Totally Integratad Automation
Pi

5f S E soveproject @ X 5 2 % s (i G MG B B § coonline &¥ cooffine S 8 M 2 ] 1] * ORTAL

Project tree
Download tc device
Devices

=)

~ [ 020-120_sorting_station_PLCSIMAdv_IE_Test01
B Add new device
533 Devices & networks
'[§ CPU_1516F [CPU 1516F-3 PN/DP]
'} Ungrouped devices
Security settings
Common data
» 5]} Decumentation settings
» ]b Languages & resources
» :“ Online access
» (5 Card Reader/USB memory

seuelqr) =

> | Details view gProperties |:i.llnfo y\ ) Diagnostics
4 Portal view ' Project 020-120_sorting_station_PLCSI... 2]

— The manager for configuring the connection properties (extended download) opens shortly

thereafter.

"Extended download to device

Configured access nodes of "CPU_1516F"

Device Device type Slot Interface type  Address Subnet
CPU_1516F CPU 1516F-3PN/.. 1X3 PROFIBUS 2
CPU 1516F-3 PNi... 1X1 PNIIE 192.168.0.1 PNIIE_1
CPU 1516F-3 PN/... 1X2 PNIIE 192.168.1.1

Type of the PGIPC interface:

terface I l " @ \E‘
I [~]®
\ -] ©

e evice E: OEVICES
Device Device type Interface type Address Target device
Flash LED
Online status information: [] Display only error messages

] Load \ [ Cancel !
et
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— First, the

interface must

— Type of the PG/PC interface — PN/IE

Extended download to device

preset.)

Extended download to device

Extended download to device

be correctly selected. This happens

in

three steps.

X
Configured access nodes of "CPU_1516F"
Device Device type Slot Interface type  Address Subnet
CPU_1516F CPU 1516F-3 PN/... 1X3 PROFIBUS 2
CPU 1516F-3 PNI... 1X1 PNIIE 192.168.0.1 PNIIE_1
CPU 1516F-3 PN/... 1X2 PNIIE 192.168.1.1
Type of the PGIPC interface:  |@_PNIIE |+
PGIPC interface:  Please select... © @
. s PN/IE T
Connection to interface/subnet: @
®_PROFIBUS
' ra
— PG/PC interface — PLCSIM (if PLCSIM Advanced has already been started, this is
X
Configured access nodes of "CPU_1516F"
Device Device type Slot Interface type  Address Subnet
CPU_1516F CPU 1516F-3 PN/.. 1 X3 PROFIBUS 2
CPU 1516F-3 PNI... 1X1 PNIIE 192.168.0.1 PNIIE_1
CPU 1516F-3 PNI... 1X2 PNIIE 192.168.1.1
i i T
Type of the PGIPC interface:  |_PNIIE |~
PGIPC interface: |l PLCSIM - @2/
— Connection to interface/subnet — "PN/IE_1"
f
X|
Configured access nodes of "CPU_1516F"
Device Device type Slot Interface type  Address Subnet
CPU_1516F CPU 1516F-3PNi.. 1X3 PROFIBUS 2
CPU 1516F-3 PN/... 1X1 PNIIE 192.168.0.1 PNIIE_1
CPU 1516F-3 PNI... 1X2 PNIIE 192.168.1.1
Type of the PGIFC interface:  |®_PNIIE [+]
PGIPC interface !E PLCSIM I v | @ !@
Connection to interface/subnet: | PN/IE_1 |~| ©
SR Please select...
iy Directatslot "1 X1' ©
Directatslot '1 X2"
Select target device: Tryall interfaces
38
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— The search for target devices must then be started by clicking the — Uistartsearch |y tton.

Extended download to device X

Configured access nodes of "CPU_1516F"

Device Device type Slot Interface type  Address Subnet
CPU_1516F CPU 1516F-3PN/.. 1X3 PROFIBUS 2
CPU 1516F-3 PNi... 1X1 PNIIE 192.168.0.1 PNIIE_1
CPU 1516F-3 PN/... 1X2 PNIIE 192.168.1.1
Type of the PGIPC interface:  |§_PNIIE [+]
PGIPC interface lﬁ PLCSIM | v | @ @
Connection to interface/subnet: PNIIE_1 x| @
istgateway: | [~] ©
Selecttarget device: Show devices with the same addresses Iv {
Device Device type Interface type Address Target device
= = PNIIE Access address =

Flash LED
Startsearch
Online status information: (7] pisplay only error messag ) Startsearch
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— If the controller is shown in the list, it must be selected before the download can be started.
(— CPU1516F — Load)

Extended download to device

X
Configured access nodes of "CPU_1516F"
Device Device type Slot Interface type | Address Subnet
CPU_1516F CPU 1516F-3PN/.. 1X3 PROFIBUS 2
CPU 1516F-3 PNi.. 1X1 PNIIE 192.168.0.1 PNJIE_1
CPU 1516F-3 PN/... 1 X2 PNIIE 192.168.1.1
Type of the PGIPC interface: [ PNIIE [~]
PGIPC interface FE PLCSIM l ~| © IE}
Connection to interfacelsubnet: | PN/E_1 [~] ©
stgateway I |V| @
Selecttarget device: Show devices with the same addresses [v}
Device Device type Interface type Address Target device
CPU_1516F CPU 1516F-3 PN/IDP PN/IE 192.168.0.1 CPU_1516F
— - PNIIE Access address =
Startsearch

Online status information: [] pisplay only error messages
€ scan completed. 1 compatible devices of 1 accessible devices found.

%2 Retrieving device information...
Scan and information retrieval completed.

<im0 ]

[ Load || cancel |
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— You first obtain a preview. Confirm the suggested actions and continue with — "Load".

"Coad preview X
0 Check before loading
Status ! Target Message Action
i @ ~ cru_isieF Ready for loading. Load 'CPU_...
(V] Simulated module The loading will be performed from a simulated PLC.
(V] ¥ Software Download software to device Consistent ...
(V) ¥ Download to device Objects that do not exist online.
(V) Main [OB1] [¥] Download to
(V] MOTOR_AUTO_DB1 [DB1] [¥] pownload to
(V] MOTOR_AUTO [FB1] Download to
(V] Default tag table Download to
(V] Tag table_sorting station [¥] Download to
(V] Text libraries Download all alarm texts and text list texts to device Censistent ...
X] i G
Refresh |
Finish | [ Lead 1 I Cancel |

e — 0 (| ———

Note:

- The @ symbol should be visible in every line of the "Load preview". You can find additional

information in the "Message" column.

— The — "Start module" option is now selected before the download operation can be

completed with — "Finish".

ad results 3
9 Status and actions after downloading to device
Status ! Target Message Action
4!‘, & ~ cru_isieF Downloading to device completed without error. Load "CPU_1516F'
(V] ¥ Start modules Start modules after downloading to device. Start module E]
0 The module *CPU_1516F" can be started.
f Finish 1 | Load | ’ Cancel
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— In order to monitor the interfaces of the called blocks, first open the Main[OB1] block.
(— Main [OB1])

sers\mde\Documents\Autom; ierung\020-120_so -_Test01\020-120_so

Project Edit View Insert Online Options Tools Window Help

Of i B soveproject & X 52l T2 X D2 FME B R F coonline (¥ coofiine f2 MM 2 1] °

Totally Integrated Automation
PORT

~ | ] 020-120_sorting_station_PLCSIMAdv_IE_Test01
if' Add new device
sy Devices & networks
~ [} CPU_1516F [CPU 1516F-3 PN/DP]
JIY Device configuration
%} Online & diagnostics
EE! Software units
gl Program blocks
B Add new block
4 Main [0B1]
4 MOTOR_AUTO [FB1]
@ MOTOR AUTO_DE1 [DB1]
[® Technology objects
[ Energy objects
External source files
& PLC tags
[ PLC data types
Watch and force tables

-

4

58
(& Online backups
‘_j Traces

OPC UA communication

vyvvvvvvvwvw

i Device proxydata
Heg Program info
Ef PLC supervisions & alarms

[d| Properties  |%}Info | %l Diagnostics
¥ Loading completed (errors: 0; warning...

> | Details view

4 Portal view

— The signals interconnected here can now be monitored by clicking the ﬂ button for

Monitoring on/off. (— E)

iemens - C:\Usersimde\Documents\Automatisierung\020-120_sorting_station_PLCSIMAdv_IE_Test011020-120_sorting_station_PLCSIMAdv_IE_Test01

Pn:]ect Edit View Insert Onllne‘. Options  Tools Window Help Totally Intaqrated AUtomation
OF Y sveprojet & X 2 T X e B M ER S coonline Fcoofiine o MW x 1] * PORTAL
Devices
B =
£
- s n 2
v [ 020-120_sorting_station_PLCSIMAdv_IE Tes.. [ @ [ | onloff 2
B Add new device m * > EREC R O | 2
ﬂs’i DevIce: Knelvdrie W Motor centrol forward in automatic mode =
~ [[§ CPU_1516F [CPU 1516F-3 PN/DP] [*) = Ql
IIY pevice configuration AT (w1l
a
@/ Online & diagnostics =
» [gg Software units =]
~ g Program blocks o _ %DB1 il }
I Add new block 1 “DTg:Tf_\UTo_ =
& Main [OB1] ) - &—,‘
=
£ MOTOR_AUTO [FB1] ) "MOTOR_AUTO" it
@ MOTOR_AUTO_DB1 [DB1] ()
= - Conveyor_ —
» L3 Technology objects motor_|  FALSE (]
» ('3 Energy objects automatic_| %Q0.0 =|c
» G External source files L mode - *-Q1 5
» ;d PLC tags (] FALSE z
» [ PLC data types %Q0.5
» [ Watch and force tables EN Plant_ON/~="-P1 L
» [ig online backups FALSE TRUE
» [Z Traces %02 |Automatic_ %Q0.6
» [ 0PCUA communication 50" -=|mode_active Manual — "2
» [ Device proxy data FALSE FALSE
Program info 0.3 %Q0.7 |
PLC supervisions & alarms 517 ==Istart Auto == "-F3
) PLCalarm textlists & FALSE TRUE
» [2 online card data FALSE ‘:U(Oj‘_‘ { Emergency | %Q1.0
» [ Local modules 0.1 52 ~9stop stop|— "4
» i Ungrouped devices = Enable_OK FAISE
x FALSE 11
» 0O |safety Automatic == "-P5
» [5]) Documentation settings [w] A1” -4 shutoff active ENO|— [v]
B Al [ > ] [100%
\g Properties H'Al Info ‘l %] Diagnostics |
4 Portal view Overview | main 0B1) P tarretted

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
sce-020-120 simit-basics-r1909-en.docx



Learn-/Training Document | TIA Portal Module 020-100, Edition 05/2019 | Digital Industries, FA

— Now, change to the still activated SIMIT simulation. Here, the "Inputs" of the simulation can
be displayed under "S71500-ET200MP station_1 (PLCSIM Advanced)" and switched on and

off by clicking the "

" buttons. To switch on the conveyor motor in our program example,

the inputs should be switched on in the following order: —» -A1 —» -KO — -S0 — -S2 — -S1.

(— S71500-ET200MP station_1 (PLCSIM Advanced)— Inputs —» -Al —» -KO — -S0 — -S2

— -S1)
i
Project Edit Simulation Window Automatic modeling  Options  Help SIEMENS
4 0 B ol Resktime (100%)
jati || $71500-ET200MP station_1 (PLCSIM Advanced) -Zax 4
E Simulation
- e
g w Inputs Reset filter
E 5 020-120_sorting_station_PLCSIMAdv_IE ‘Symbol name Address Datatype  System  Device Modul ~Comment Scaling
E E=] Project manager 4 ;4 k 4 ol - S S = ¥
~ 4 Couplings =[=] -Al 10.0 BOOL 0 0 2 return signal emergency stop ok (...
~ @l PLCSIM Advanced = E -Ko 10.1 BOOL 0 0 2 main switch ,ON" (no)
Distribution E -SO 10 Z SODL 0 o 2 mode selector manual(0) / autom
Fd E 0 0 2 pushbutton automatic start (no)
- Bl s » - _ pusbuton o 20 (0
%) 01_control_display e [ | 10.5 0 2 sensor cylinder -M4 retracted (no)
%] 02_conveyor_motor ] -B2 10.6 BOOL 0 0 2 sensor cylinder -M4 extended (nc)
5] 03_part ] -B3 10.7 BOOL 0 0 2 sensor motor -M1 actice (pulse si...
» - Monitoring “ e—
» 0] Scripting P Outputs  Reset filter
= uists 01_control_display _B2ax
» il Snapshots
Ml Find & replace . ,
i ) gB I U; Lz Ax S

Sortleranlage / Sortlng station

generale_plastic_part
>

Rl

—
Plasti
Rutsche/Slide Forderband/Conveyor p|a5ﬂ:l

Metall/
metal

3] 01_control... | %] 02_convey... | %] 03 part |e= $71500-ET...
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— The changes of the signal states in the Main[OB1] block can be monitored in the TIA Portal.

iemens - C:\Users\imde\Documents\Automatisi: ing_station_PLCSIMAdv_IE_Test011020-120_sorting_station_PLCSIMAdv_IE_Test01

Project Edit View Insert Online Options Tools Window Help =
: S 5 Totally Integrated Automation
Cf (H ] seveproject 3 X = 2 X N T Jit] IR & Goonline &N Gooffine 2 [N @ % — || * PORTAL
Devices
= b, EEE(D8e ] e @@ T ¢= =
H
>0 DZO~1ZD_sor!ing_s(atiun_FLCSIMAdv_XE_Te;.,.OZ S §
B Add new device m ® [ cll - HE dliCs) a
 Devices & networks — =
~ 1§ CPU_1516F [CPU 1516F-3 PN/DP] [*) o e
JIY Device configuration oy
%/ Online & diagnostics 2
» [gg Software units %DB1 e
v 5 Program blocks o _ MOT'SBRT'_‘UTO- L
& Add new block T 5
4 Nain [0B1] ) BT S
. ° “MOTOR_AUTO" 3.;
4 MOTOR_AUTO [FB1] Cortves z
@ MOTOR_AUTO_DB1 [DB1] (%) motor_| TRUE
5 —
» [ Technology objects automatic_|  %Q0.0 (]
» [@ Energy objects Sl e
» [} External source files |} TRUE = 3
» @ PLCtags (] %Q0.5 ®
» [ PLC data types -~ {EN Plant ONf— "P1" i
» (5 Watch and force tables TRUE FALSE =
» Online backups 0.2 |Automatic_ Q0.6
o= *50" —{mode_active Manual = 2"
OPC UA communication TRUE TRUE
Device proxydata 0.3 %€0.7
Program info ST —{start Auto[—"-F3
PLC supervisions & alarms & TRUE FALSE L
'] PLCalarm textlists TRUE W04 Emergency | Q1.0
» [ online card data %0.1 52"~ stop stop--"-P4
» [l Local modules *0"—giE Enable_OK TRUE
» [ Ungrouped devices TRUE |
Security settings 0.0 |safety. Automatic — "5
» (48 Common data “-A1" ~@ shutoff_active ENO[—
Documentation settings | o
[ B El L] [[>] [100%

> | Details view \gProperties |['_il|nfo ﬂ_‘?j Diagnostics |
4 Portal view Overview |=|- Main (OB1)
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n now be tested in SIMIT. The conveyor motor —M1 is already switched on

with "-Q1" (forwards). Clicking on EI "generate_plastic_part" places a part on the starting

end of the convey

after exiting the co

i
Wmmmmmm;omsw

il Reabtime (100%) ~

%2 020-120_sorting_station_PLCSIMAdv_IE
Project manager
~ & Couplings
~ @l PLCSIM Advanced
Distribution
v 3 Charts
3] 01_control_display
%] 02_conveyor_motor
%) 03_part
» - Monitoring
» ()] Scripting
2] Lists
» il Snapshots
Ml Find & replace

Project navigation

or, which then moves to the right at constant speed. The part disappears

nveyor. By clicking on . the simulation in SIMIT can be stopped again.

SIEMENS

$71500-ET200MP station_1 (PLCSIM Advanced)

Symbol name

Address Data type System Device Modul Comment Scaling
¥ ¥ ¥ fodi - - ] . ¥
et E -Al 10.0 BOOL 0 [1] 2 return signal emergency stop ok (...
=[5 X0 10.1 BOOL 0 0 2 main switch ,ON" (no)
8 E 10.2 ] [1] 2 mode selector manual(o) / autom...
Bn _
s E 0 [1] 2 pushbutton automatic stop (nc)
- j -B1 10.5 BOOL 0 0 2 sensor cylinder -M4 retracted (no)
e t -B2 10.6 BOOL 0 [1] 2 sensor cylinder -M4 extended (nc)
| 83 107 BOOL 0 0 2

sensor motor -M1 actice (pulse si...

Sortleranlage / Sortmg station

generale_plastic_part

= Metall/ B
z metal ‘
Plasti
Rutsche/Slide FUrderband/ConVE). plastil:/

%] 01_control... | % 02_convey... | %) 03 part |e= S71500-ET...

Note:

— When the simulation in SIMIT is stopped, the instance in PLCSIM Advance is also deleted.

This means that it i

s no longer possible to work "online" from the TIA Portal.
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7.8 Creating the "04_light_barrier" chart with simulation logic

— Create another chart named "04_light_barrier" with the format shown here. ( — New chart »
Name: 04 _light_barrier — Width: 800 — Height: 700)

fiv
Project Edit Simulation Window Automatic modeling Options  Help SIEMENS
e 0 | eal

Project navigation 04_light_barrier - 2a X Components

» CHEM-BASIC
COMMUNICATION
CONNECTORS

:
g,
:

»
»
»
»
»
»
»

STANDARD

04_light_barrier

Background image

4 Portal view %] 04_light_b...
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— You will find the component types of the basic library under "Basic components" on the right
in the "Components" task card. For simulation of a light barrier, drag an — "Interval", located
under — "Standard" — "AnalogExtended", to the "04 light barrier" chart. Change the
"Name" to "Interval —B4" in the "Properties" under "General“ and select the "Show names"

check box "¥". (— Components — Basic components — Standard — AnalogExtended —

Interval — Properties — General — Name: Interval -B4 — Show names ¥)

fi¥
Project  Edit  Simulaion Window  Automatic modeling  Options  Help SIEMENS
e - Resme oo -
4 Project navigation 04_light_barrier* —~ 2 X Components »
§ - w Basic components §
'5 Higin .|+ stanoaro =3
E ~| » AnalogBasic 2
£ 020-120_sorting_station_PLCSIMAdv_IE v AnalogExtended
g Project manager i AFormula
~ o Couplings ‘ad Average
< New coupling | | i Characteristic
- _.] mm iag Compare =
Distribution ‘4 DeadTime
4= 571500-ET200MP station_1 «d Filter 2
~ 3 Charts. g INT
5 N chat
3] 01_control_display iad Limiter = g
5 2T e N Bt } User components
) 03_part .
FrpE R P
» | Monitoring o |rieview i
» 0]l Scripting [« e m
> Justs L/t
il Snapshots. Property Value =i
1Ml Find & replace Input Name Interval -B4 - Name: Interval
QqQ Culmdﬂ* Output Time slice 2 Ea B ‘I{li'::’y" ;"JANDARD
P start Parameter Show names V. Top B uID: f_000hsn_4hxrgapS
State ulD f_000hsn_4hxrgapS Simulation tags: 5
Position X 325.0 v: 130.0 = E
Width 40.0 v

4 Portal view %] 04_light_b...
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— Select the "Input" "X" in the "Properties” of "Interval -B4" and make it invisible by clicking on "

wel T ¥

xR Then, select the interconnection option —" for "Value/Signal" and drag the — "Y"

signal of the "position_part_X" source from the "Signals" task card to here. Then, enter the

values "3.0" for the "UL" input (high limit) and "0.0" for "LL" (low limit). ( — Properties — Input

SXo X LI Signals — position_part_X — Y — Value/Signal — UL: 3.0 —» LL: .0)

Window  Automatic modelling ~ Options  Help

4 Portal view

'

04_light_barrier*

HiZin

<

Interval -B4
General
Output
Parameter
State

200% > €& @ | Tahoma

SIEMENS

_BZ@ X Signals

*1>B /Ui ZrArSrEErimg
| origin

Al

Signal type

Al

Data type

Al

Interval -B4

w Search results
Source
Position_part_X
Position_part_X
Position_part_X
Position_part_X
Position_part_X
Position_part_X
Position_part_X
Position_part_X
Position_part_X

- | —

| position_part_X
Properties | Diagnostics @ position_part_X
Value/signal Position_part_X
UL M 123 v 3.0 Position_part_X
XM . > Position_part X Y - T
L 23 0.0

(')%Pis

Origin: Component
Signal type: Output

Y_Normed

z
zLimitParamFault
ZTimeParamFault

[ sionuop | jusuodwo |2

sonep

Siydesn

=]

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.

sce-020-120 simit-basics-r1909-en.docx

48



Learn-/Training Document | TIA Portal Module 020-100, Edition 05/2019 | Digital Industries, FA

— Now, press and hold down the "Shift" key and drag the — "-B4" signal from the "Signals" task
card to the "04_light_barrier" chart. A "CONNECTOR" of type "Output" is automatically

created with the "-B4" signal. Deselect the "Show coupling name" check box in the

"Properties" area under "General". ( — Properties — General — Signals — Shift » -B4 —

Properties — General — Show coupling name

fi¥
Project  Edit  Simulaion Window  Automatic modelling  Options

4 Project navigation
§ Project ulati

P start i

Help

04_light_barrier*

200% ¥ & & | Tahoma, Global U ¥ 12~

Interval -B4

$71500-ET200MP station_1 -B4

Property

Signal

Display coupling name
About

Value

$71500-ET200MP station_1 -B4

1.0

)

I» :

<

Properties Diagnostics |4

SIEMENS

Signals

Origin

All

Signal type
All

Data type
All

w Search results
Source

571500-ET200MP station_1
571500-ET200MP station_1
571500-ET200MP station_1

S71500-ET200MP station 1 [-B4 ||

D

571500-ET200MP station_1 -}
571500-ET200MP station_1 -

w Info
Origin: Coupling
Signal type: Input

Name
-B1
-B2
-83

-85
-B6
-B7
-B8
-K0

4 Portal view
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— Then, drag an — "AND" between the "Interval -B4" and "-B4" components from the

"Components" task card under — "Basic components" — "Standard" — "BinaryBasic".

( — Components — Basic components — Standard — BinaryBasic — AND)

i
Project  Edit Simulation Window Automatic modelling  Options  Help

04_light_barrier*

200% ¥ & & | Tahoma, GlobalUx 12 ¥ B | Uisdr Lx Ar Sra=vimgr |

Interval -B4

INL M 1237 True
N2 M 123 True

4 Portal view 5] 04_light_b... B

SIEMENS

-2 X Components

-
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— Select the "Input” "IN2" in the "Properties” of the "AND" block and make it invisible by clicking

on "X, Then, select the interconnection option T T for "Value/Signal" and drag the —»

"Q" signal of the "SR_FF#plastic_part" source from the "Signals" task card to here.

Interconnect the other connectors of the "AND" block, as shown here. ( — AND — Properties

— Input —» IN2 —» xX,L,IE Signals — SR_FF#plastic_part - Q — Value/Signal )

Window  Automatic modelling  Options  Help SIEMENS
4 Project navigation 04_light_barrier* — 24 X Signals
Hiain 200% > & & | Tahoma, GlobalU> 12 v B | Uisdbr Lx Ax Srz=rifr]
% | Origin
g & 020-120_sorting_station_PLCSIMAv_IE | Al |
~ < Couplings a =
e Interval -B4 Data type
~ &l PLCSIM Advanced . Al []
T s i
4= S71500-ET200MP station_1 & = Reset filter g
v Charts
SR o= i w Search results
| 01_control_display 2 |
2 . 571500-ET200MP station_1 Q71.2
4 03_part - S71500-ET200MP station_1 Q713
571500-ET200MP station_1  Q71.4
= Sl S71500-ET200MP station_1 Q715
R Alimoaitoriog S71500-ET200MP station_1 Q716 |
» 0l Scripting. S71500-ET200MP station_1 Q717
> st |SeCrrepasicpat—— 0 ||
il Snapshots SR_FF#plastic_part QN
1M1 Find & replace SR_FF#plastic_part R 2
Y Consistency check SR_FF#plastic_part St
P start e v . SR_FF#plastic_part z
neral Name alue/signal generate_plastic_part X !
= [IZ] INL M : v Interval -B4 OUT generate,picticspart g z :
Parameter x !NZE | SR_FFaplastic_part Q L} L @
State Origin: Component %
Signal type: Output &

4 Portal view %] 04_light_b...
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— For labeling the light barrier, drag a text from — "Graphic" — "Graphic tools" to the
"04_light_barrier" chart and enter "-B4 part at starting end of conveyor" as text. (— Graphic
— Graphic tools — Text: -B4 part at starting end of conveyor)

i
Project Edit Simulation Window Automatic modelling  Options  Help
S || |

4 Project navigation 04_light_barrier*

SIEMENS
— 2@ X Graphic
§ 200% ¥ & & | Tahoma

5 1
+ -B4 part at slide

Interval -B4

Appearance Text
Layout -B4 part at slide
» Animations

4 Portal view light_b...

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
sce-020-120 simit-basics-r1909-en.docx

52



Learn-/Training Document | TIA Portal Module 020-100, Edition 05/2019 | Digital Industries, FA

— To display the signal state of the "-B4" sensor in the "01_control_display" chart, drag a
"Binary display" to the starting end of the conveyor from — "Controls" under — "Display".

(— 01_control_display — Controls — Display — Binary display )

fiv
Project Edit Simulation Window Automatic modeling Options  Help SIEMENS

e |

4 Project navigation 01_control_display* —~ 2 & X Controls

Binary display

Control for displaying the state of a —|
binary signal

»
5 Project | Si > v Display )
g Hi2in 100% ¥ & & | Tahoma FnFB [l UitrZrAr=rE=rimoe -]
§ - Analog display
g % 020-120_sorting_station_pLesiuady_1e | Sortieranlage / Sorting station Digial display
E £ Bandpee. generate_plastic_part LR §
~ < Couplings
& New coupling g — Metall/ "“:m‘ :
~ 1l PLCSIM Advanced om b metal S —
, 1 Advance I I Pushbutton with image I
= Switch
e Rutsche/Slide Forderband/Conveyor Switch with image
B ;:mm / . VConyes! ] step switen [l
Step switch with image |
;]’ 2 ﬁ“‘m Slider |
i] 04_light_barrier w Others :
» | Monitoring 3D-Viewer g
» &“m - Signal splitter g
» =l Lists L I EEEEEEEEE————— » Action
nl m Binary display#1 i
1Ml Find & replace General w Preview |
QY Consistency check =
» st view g

Portal view %) 04_lic .. | 5] 01_control...

Note:

— Additional information on the "Binary display" component is available in the online help and
the manual.
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— The "Binary display" must now be linked with the "-B4" input signal. Here, drag the — "-B4"
signal of the "S71500-ET200MP station_1" source from the — "Signals" task card to the —
"Connector" property. ( — Binary display#1 — Properties — Connector — Signals —
S71500-ET200MP station_1 — -B4 — Signal )

iU

Project Edit Simulaton Window Automatic modeling Options  Help SIEMENS
= =y

4 Project navigation 01_control_display* Signals
g Higin 100% ¥ & & | Tahoma i
. . . .« | origin
g Sortieranlage / Sorting station l -
s i Signal type
S generate_plastic_part

All =

L A Metall/ Data type
B metal Al =
| I— -

4= S71500-ET200MP station_1 Reset filter
~ 1| Charts. - = Rutsche/Slide . Forderband/Conveyor
% New chart —| + search resuits

O coutint-detay 571500-ET200MP station_1  -Al .
-4 ation_1 -

%) 02_conveyor_motor T

3 T S71500-ET200MP station_1  -B1

sieubls | spofoid | sreidwey | omdess | sowen | spnuop | suodwop [

(G pat 571500-ET200MP station_1  -B2
3/ 04 light_barrier S71500-ET200MP station_1  -B3
» ) Montoring (53500 Ersiompssons | 21—
» &ﬂ Scripting S71500-ET200MP station_1  -BS
» ol ists - - 571500-ET200MP station_1  -B6
3l Snapshots Binary display#1 - 571500-ET200MP station_1  -B7
iMi Find & replace General Name Signal S71500-ET200MP station_1  -B8
'q Consistency check ® Signal| EZSOECIZ0MMESENONE] | 84 | S71500-ET200MP station_1  -KO =
P st View [] [CIN
w Info
Origin: Coupling

%] 04_light_b... | 5 01_control...

— Change the "Name" to "-B4" in the "Properties" under "General" and select the "Show

names" check box "¥". ( — Property — General - Name: -B4 — Show names ¥)

i
Project Edit Simulation Window Automatic modeling Options  Help SIEMENS
W |V |

4 Project navigation 01_control_display* Signals
g Project ulatio

g Hiain 100% ¥ & & | Tahoma Bl Uinrdr ArSrsEvimry ool
. ) ) +| origin
g & 020-120_sorting_station_pLesimadv.ie | Sortieranlage / Sorting station Al 5
E ., WW generate_plastic_part SAiI;gnaltype
= s =
& New coupling & . Metall/ e —
~ @l PLCSTM Advanced fm b metal I Al =

B . Reset filter
o 500-ET200MP station_1 Rutsche/Slide . Forderband/Conveyor
~ :J Charts. —| Search results

5 New chart —

01_control_display| T Source Name 4

S71500-ET200MP station_1  -A1
L 2oy faatoe S71500-ET200MP station 1 -B1 |
S71500-ET200MP station_1  -B2
S71500-ET200MP station_1 -B3
(571500-ET200MP station_1 | -B4 |
S71500-ET200MP station_1  -B5
S71500-ET200MP station_1  -B6
S71500-ET200MP station_1  -B7
Property S71500-ET200MP station_1  -B8

Name B4 $71500-ET200MP station_1 K0 -
Time slice 2 > A x i}

Connector
View

sieubls | spofoid | aedwey | owdess | somew | sjnuop |

= = < >
Show names v Top = + Infe
Position X 2300 Y: 105.0
Width 20.0 Origin: Coupling
Height 20.0 A

Portal view
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— Change "Color (on)" to green in the "Properties" of the "-B4" component under "View". (— -

B4 — Properties — View — Color (on) -)

3J 02_conveyor_motor
3/ 03 part

4 Portal view

3| 04_light b... :..J 01_control...

Help
01_control_display*

100% > & & | Tahoma

Sortieranlage / Sorting station

generate_piastic_part

L e Metall/
: = : metal Al
» _

SIEMENS

- 2 X Signals

| origin
Al

Signal type
Al

Data type

w Search results

General
Connector
View

Property
Color (off)
Color (on)
Shape

Rectangular b

Source

571500-ET200MP station_1
S71500-ET200MP station_1 -}
S571500-ET200MP station_1 -}

S$71500-ET200MP station_1
0l

w Info

Origin: Coupling

Reset filter

— Now, first save and compile the project by clicking = | "Save all" and then start the simulation

by clicking on .

fiv

Bl

i]’ 02_conveyor_motor

.(—>E—>.)

Project Edit Simulaton Window Automatic modelling  Options

Help
01_control_display

100% > & & | Tahoma

Sortieranlage / Sorting station

generate_piastic_part

L e Metall/
igk metal Al

SIEMENS

-~ @ X Signals

| origin
All

Signal type
Al

Data type

w Search results

General

Property

Connector Color (off) Ad
ol (o) e
Shape Rectangular =
4 Portal view 3] 01_control...
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Position_part_X
Position_part_X
Position_part_X
571500-ET200MP station_1
571500-ET200MP station_1
™| 571500-ET200MP station_1
571500-ET200MP station_1

571500-ET200MP station_1

“

w Info

Origin: Coupling

S$71500-ET200MP station_1 -]

z

ZlimitPara |

ZTimePara

-Al
-B1
-B2
-B3

-B5

571500-ET200MP station_1 [-B4 |

|~

>
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— The application can now be tested in SIMIT by placing a part on the starting end of the

conveyor by clicking on EI "generate_plastic_part". The color of the sensor changes to

green. The color of the sensor changes back to gray when the part has been moved far

enough to the right with the conveyor. By clicking on ., the simulation in SIMIT can be

stopped again.

iU

Project  Edit  Simulation Window  Automatic modeling  Options  Help

4 e

iai 3} 100% ¥ & & | Tahomz B 2EB /| Uid: L1 A

“* 020-120_sorting_station_PLCSIMAdv_IE Sortieranlage/ Sorting station

Project manager

~ 4 Couplings
+ il PLCSIM Advanced - i MetaIII/
Distribution " metal

Project navigation

generate_piastic_part

SIEMENS

 —

4= 571500-ET200MP station_1
v 3 Charts N Plastik/
%] 01._control_display Rutsche/Slide . Forderband/Conveyor plastic
%) 02_conveyor_motor

5] 03_part !
%) 04_light_barrier
» | Monitoring
» 0] Scripting
=l Lists
» il Snapshots
Ml Find & replace hl
General Name Signal
Signal  S71500-ET200MP station_1 -B4
View

%] 04_light_b... | 5] 01_control...
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— In the "04_light_barrier" chart, as shown previously, create the simulation logic for the
sensors "-B6" (part in front of cylinder) and "-B7" (part at end of conveyor) with the high and
low limits. Insert two additional "Binary displays" for these sensors in the "01_control_display"
chart and test the simulation.

g
Project Edit Simulation Window Automatic modeling  Options  Help SIEMENS

04_light_barrier - 2 X Signals

4
{ 150% ¥ & & | Tahoma g
station_PLCSIMAdv_IE -B4 part at slide Al >~ B
| Signal type |
; Interval -B4 Al - | |
I e Al = =
X B4 =
| 0.0l ; |
| Reset filter |
i
| -B6 part in front of cylinder v Search results —
| Source Name -|g
‘ Interval -B6 Interval -87 u i]
[ 52.0 __| Interval -B7 X b |
"—m—m Interval -B7 zParamFat
‘ 49.0 Position_part_X DOWN &
. Position_part_X w |
‘ Position_part_X LR i
! -B7 part at end of conveyor Position_part_X SET
| Position_part_X SP v
| Interval -B87 Position_part_X T
L 100.0 Position_part_X uL i
[ L Position_part_X UR
= Position_part_X up
¥ | pacition nart X 5% = 3
) » H
=

4 Portal view

ig
Project  Edit Simulation Window  Automatic modeling  Options  Help SIEMENS

] 01_control_display

s:mulauon

i 28] 100% ¥ & & | Tahoma B 2EB/Uis Arz

£ :
§ Sortleranlage/ Sortlng station

E Pro)ect manager generate_piastic_part

~ & Couplings
+ @l PLCSIM Advanced B 84 55 | Metall/ &
Distribution m | metal

4= 571500-ET200MP station_1

+ i Charts B ) Plastik/
%] 01_control_display Rutsche/Slide Férderband/Conveyor . plastic
%] 02_conveyor_motor
!

5] 03_part

%] 04_light_barrier R RRRRRRRRRRRRRRRRRRRRRRRRRRRRREREEEEEEEEEEEE————— 5]

» | Monitoring $71500-ET200MP station_1 (PLCSIM Advanced) ~ZAax

» Gl Scripting
» il Snapshots

1M Find & replace

P Inputs  Resetfiter
v Outputs  Reset filter

symhol name Mdlm Ddl: type Sysun nenm Hndul Oommalt Suling
»ET m_—__— Comveyor motor 1 forvars e
Q0.1 conveyor motor -M1 backwards fi...
Q3 Q0.2 BOOL 0 0 i conveyor motor -M1 variable speed
gl
Properties

%] 01_control... |e= S71500-ET...
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7.9 Creating simulation logic for switches and pushbuttons in the

"01_control_display" chart

— For the control panel, first drag a "Rectangle" from — "Graphic" — "Graphic tools" to the
"01_control_display" chart and change the fill color to a light orange.
(— 01_control_display — Graphic — Graphic tools — Rectangle — Properties —

Appearance — Fill color: )

fiv
Projekt Bearbeiten  Simulation Fenster Automatische Modellerstellng  Extras  Hilfe SIEMENS

S 3] 5 B o Edheek (100%)
4 Projektnavigation 01_Bedienbild* -2aX Grafik
Projekt | Simul w Grafikelemente
00% > & & | Tahoma FRFFKUidxLrArSrriBriari iR ] Text
A / Linie
> B4 86 | Metall/ -87 © Ellipse
f metal i 73 Polygonaug
i
¢ Bezierkurve

Plastikbauteil_erzeugen

Rutsche/Slide . Férderband/Conveyor

rﬁ'ﬂ]

3| 01_Bedienbild
3] 02_Bandmotor o
3 03_Bauteil %
] 04_Lichtschranken | |
» | Monitoring L o 3
» ()l Skripting w Info s
L gll Listen Rechteck g
il Schnappschiisse 5
1k Suchen & Ersetzen B = L Grafikelement zum Zeichnen

7 eines Rechtecks; halten Sie

o O cier —= - ki oo
> Rectangle Eigenschaften | Diagnose um ein Quadrat zu zeichnen.

Allgemein Eigenschaft Wert

Flfarbe [—— ]
Darstellung Linienfarbe I
» Animationen Linienstérke b — | ‘E
Linienart -] B
®

»
Portalansicht 3] 01_Bedienb...

N -

— For the label, drag a Text from — "Graphic" — "Graphic tools" onto the rectangle, enter
"Switches Sorting Station" as text and select the same "Fill color" as the rectangle. (—
Graphic — Graphic tools — Text: Switches Sorting Station— Properties —» Appearance —
Fill color: )

fiv
Project Edit Simulation Window Automatic modeling  Options  Help SIEMENS

S ) 5 B ol Reabtime (100%) =)

4 Project navigation 01_control_display* - 2& X Graphic
§ Project w Graphic tools
'3 Hiz 100% ¥ & & | Tahoma TnFB | Uir LrArSrEErifrari
" . a / Line
; Sortieranlage / Sorting station ElRectangle El
Project manager Ellipsi:
E 3 generate_plastic_part - 'ps_'s
v 4 Couplings /% Polyline
€ New coupling L B4 86 | Metall/ D Ellipse arc
~ @l PLCSIM Advanced metal < Bezier curve &
Distribution e—— =
bl e = Rutsche/Slid Forderband/C
~ 3 Charts utsche/Slide . ‘6rderband/Conveyor | 5
% New chart
%) 01_control_display =
%) 02_conveyor_motor - - _ °
4] 03_part « Switches Sorting Station = §.
) 04_light_barrier o = . 3
» | Monitoring i =0
» 0|l Scripting [« » | w About
» =] Lists Properties | Diagnostics —
il Snapshots General Property Value =]
1Ml Find & replace Font Tahoma ] e e
| Consistency check. . = automatic word wrapping; font
i = Ly faet e 12 - type and font size as well as the
P start » Animations Bold color of the text, background
Ttalic and border can be set via the
= toolbar.
Underlined
Text color | A =
Fill color — )
Line color ——— =& g
Line width wp——mMmMmMmMmMmM %
Line style b =

4 Portal view %] 01_control...
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As the

first  control

element, configure "-KO" (main switch)

as

"Switch".

You will find the "Switch" and "Pushbutton" in the — "Controls" under — "Input".

Change the "Name" to "-KO main_switch" in the "Properties" under "General", select the

"Show names" check box " ¥ " and leave the "Type" as "Normally open contact".

(— Controls — Input — Switch — Properties — General - Name: - KO main_switch — Show

names ¥ — Type: Normally open contact)

SIEMENS

01_control_display* -2aXx

Controls

Project » Display
é Hiai 100% > & & | Tahoma ErEB [ Ujsh: Lx/Ax S =v My .| = mput
i . . . 4| Pushbutton
g Sortieranlage / Sorting station Pushbutton with image
E mw generate_piastic_part
v o Couplings & Switch with image
-B4 He mz;:llv Step switch
I I Step switch with image
i Digital input
4= S571500-ET200MP station_1 . Slider
Bl Jcs Rutsche/Slide . Forderband/Conveyor
5f New chart
y 01_control_display T e
%] 02_conveyor_motor 3D-Viewer
) 03_part Switches Sorting Station Signal splitter
%] 04_light_barrier
¥ JJ = : -KOwmaig_switch Adion
» 0 Scripting LN
B P 5 -
3l Snapshots L 2| preview
Wi Find & replace -KD main_switch Properties | Diagnostics (@ —
QY Consistency check Property Value -
P start Connector Name -K0 main_switch Switch
;’;'me o S = = Control for switching a binary
OW names v op = signal on or off
Type Normally open contact =
Position X 850 Y: 305.0
Width 30.0
Height 30.0

| owdeiss | sooew | sionuop |

Sjeubls | spofoid |

3] 01_control...

4 Portal view

Note:

— Additional information on the "Switch" and "Pushbutton" component is available in the online

help and the manual.
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— The "Switch" must now be linked with the "-K0" input signal. Here, drag the — "-K0" signal of
the "S71500-ET200MP station_1" source from the "Signals" task card to the — "Connector"
— "Signal" property. ( — -KO main_switch — Properties — Connector — Signals — S71500-

ET200MP station_1 — -KO — Signal )

fiv

Project Edit Simulation Window Automatic modeling  Options  Help SIEMENS
© b RetmeGon -

4 Project navigation Signals

01_control_display*

Project
é ) 100% ¥ & & | Tahoma TnrFB | Ui Lr Ar=r=rimn
s = z = | Origin E
% e | Sortieranlage / Sorting station | = -
g generate_plastic_part ii"gnaltvpe = %
L4 B4 86 | Metall o
metal i Detatype
< = ST00ET00ME sistion, | Rutsche/Slide . Forderband/Conveyor e g
v 1 Charts
B w Search results B
3/ 01_control_display e Nae
5 o 571500-ET200MP station_1  -B6 g
4 mm_paﬂ ""'" oy S S71500-ET200MP station_1  -B7
- 571500-ET200MP station_1 -B8 )
- iiiaii |
= Monitoring = “ $71500-ET200MP station_1  -M2
» 0] Scripting Rt S71500-ET200MP station_1  -M3
» =) Lists S71500-ET200MP station_1  -P1 jat
il Snapshots S71500-ET200MP station_1  -P2
Il Find & replace S71500-ET200MP station_1  -P3
i Consistency check | 571500-ET200MP station_1 P4 |_
P start = = 571500-ET200MP station_1 -PS
-KO main_switch Properties | Diagnostics [ 571500-ET200MP station_1  -P§
General Name Signal $71500-ET200MP station 1 -P7 ~&
® Signal  571500-ET200MP station_1  -KO " I bir
P Info

Portal view

— In the next step, as shown previously, insert an additional "Rectangle" with "Text", the
switches "-Al" (emergency_stop) and "-S0" (mode_selector) and the pushbuttons "-S1"
(start) and "-S2" (stop). For the switch "-A1" (emergency_stop) and pushbutton "-S2" (stop),
change the "type" to "Normally closed contact". (— -Al emergency_stop —Properties —
General —» Type: Normally closed contact— -S2 stop — Properties — General — Type:

Normally closed contact)

fiv
Project EGt Simulation Window Automatic modeling  Options  Help
& b Retmeomn) v

4 Project navigation

SIEMENS

01_control_display* Signals

5 Project
g Origin
& 7 020-120_sorting_station_PLCSIMAdv_IE Al i |
3 Project manager Signal type
v & Couplings Al -
@& New coupling Data type
< Switches Sorting Station Automatic Mode ]
-a PLCSIM Advanced KO main_switch#1 Al —
Distribution -1 start
= 571 2 tation_1 b ’ Reset filter
. 0 ET200E emergency_stop
3 Charts
¥ HIEI e =S28i00 w Search results -
5) 01_control_display -S0 mode_selector ‘ 5 (Somesy Lo e
- MP i -P7
i i e S71500-ET200MP station_1
o conveyor_moto —| s71500-ET200MP station_1 Q1
5 M—”’"‘ S71500-ET200MP station 1 -Q2 [
. _light_barrier S71500-ET200MP station_1  -Q3
» | Monitoring . 5 | 571500-ET200MP station_1 50
» 0l Scripting - — =i 571500-ET200MP station_1 -S1
» le-llb Properties. JEDENRENES 71500-ET200MP station_1 e
=il Snapshots [General] Property Value S71500-ET200MP station_1  -53
“' Find & replace Connector Name -S2 stop $71500-ET200MP station_1 -S4
Y Consistency check Time slice 2 A = S71500-ET200MP station_1  -S5
P start Show names v Top = 571500-ET200MP station_1  -S6 L=
Type Normally closed contact > 571500-ET200MP station_1  -U1 o
Position X 4850 Y: 2890 S71500-ET200MPstation 1 120 T &
width 200 ] S
Height 30.0 » Info

4 Portal view
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— Change to the "S71500-ET200MP station_1" coupling and select the "Default" check box "+ "

fiv
Project  Edit Simulation Window  Automatic modelling  Options  Help SIEMENS

fi¥

for the "-A1" and "-S2" inputs. As a result of this, the signal states of the normally closed
contacts will already be set to 1 when the simulation is started.
(—S71500-ET200MP station_1 — Inputs — -Al — Default ¥ — -S2 — Default ¥)

$71500-ET200MP station_1 (PLCSIM Advanced)*

Address Data type System  Device Modul =~ Comment
¥ ¥ il 4 Pils. o S
10.0 BOOL 0 0 2 return signal emergency stop ok (nc)
10.1 BOOL main switch ,ON" (no)
10.2 BOOL mode selector manual(0) / automatic(1)
pushbutton automatic start (no)
«suIIII-mnlllﬂmnnm-n.....mmmmmmmmn---
10.5 sensor cylinder -M4 retracted (no)
-B2 10.6 BOOL sensor cylinder -M4 extended (nc)
-B3 10.7 BOOL sensor motor -M1 actice (pulse signal for positioning) (no)
-B4 1.0 BOOL sensor part at slide (no)
-BS 1.1 BOOL sensor metal part (no)
-B6 n2 BOOL sensor part in front of cylinder -M4 (no)
-B7 1.3 BOOL sensor part at end of conveyor (no)
-S3 14 BOOL pushbutton manual mode conveyor M1 forwards (no)
-S4 1.5 BOOL pushbutton manual mode conveyor -M1 backwards (no)
-S5 1.6 BOOL pushbutton manual mode cylinder -M4 retract (no)
-56 1.7 BOOL pushbutton manual mode cylinder -M4 extend (no)
120 BOOL
21 BOOL
22 BOOL

Reset filter

4 Portal view

Then, configure the "-P1 ON" display as a binary display.
You will find the "Binary display" in the — "Controls" under — "Display". Change the "Name"
to "-P1 ON" in the "Properties" under "General" and select the "Show names" check box " ¥ ".
(— Controls — Display — Binary display — Properties — General - Name: -P1 ON — Show

names ¥ )

Project Edit Simulation Window Automatic modeling Options  Help SIEMENS

w U b e -

4

3
E

3 7 020-120_sorting_station_PLCSIMAdv_IE 1 L Digital display

Project navigation 01_control_display* — 2 X Controls
S w Display

Binary display|

Hiain 100% ¥ & & | Tahoma
= Analog display

[» :

Project manager Bar graph display
v« m Rutsche/Slide . Forderband/Conveyor
< New coupling

~ @l PLCSIM Advanced

Height 20.0

% 7 T
Distribution  Input
<= 571500-ET200MP station_1 Pushbutton
= Pushbutton with image
v crarts Switches Sorting Station Automatic Mode o
%f New chart -K0 main_switch#1 PN ! . 50
B 01_control_display| . _ -S1 start —| Switch with image
%) 02_conveyor_motor Y e ey siop aw Step switch . |
3] 03_part S2stop Step switch with image
% 04_light_barrier Digital input —
> AJ - -50 mode_selector = Slider
» Lol Scripting b = 7 SN
» =] Lists Properties | Diagnostics » others 2
c3f Snapshots Property Value v Preview
Il Find & replace Connector Name -P1ON &
i Consistency check View Time slice 2 Ha H ) )
P start Show names v Top B Binary display 15
Position X 2500 Y: 305.0 Control for displaying the state of a
Width 200 binary signal = g

4 Portal view %] 01_control...
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— The "Binary display" must now be linked with the "-P1" output signal. Here, drag the — "-P1"
signal of the "S71500-ET200MP station_1" source from the "Signals" task card to the —
"Connector" — "Signal" property. ( —» -P1 ON — Properties — Connector — Signals —

S71500-ET200MP station_1 — -P1 — Signal )

SIEMENS

-~ @ X Signals

Signal type
v« Mwlnns Forderband/Conveyor Al - %
¢ New coupling Data type
~ @l PLCSTM Advanced Al = B
4= S571500-ET200MP station_1 [Bes il g
~ 3 Charts Switches Sorting Station Automatic Mode T
5f New chart -KO main_switch#1 PN g [
G = il ?7,;‘;:; ET200MP station_1 ':;m :g
S71500-ET200MP station 1 -P2 |
CI/i0s Bt hamer S0 mode_selector S71500-ET200MP station 1 -P3
» | Monitoring | 571500-ET200MP station_1 P4
» 0l Scripting T —— ——1 571500-ET200MP station 1 -Ps
» o tists Properties . [EBagwNIcy S71500-ET200MP station_1  -P6 ]
il Snapshots General Name Signal S71500-ET200MP station 1 -P7
1M1 Find & replace ® Signal| SEDINEERAOMESIEE | -PL M ) 571500-ET200MP station_1 -1
'Y Consistency check View S71500-ET200MP station_1  -Q2 |_
P start 571500-ET200MP station_1  -Q3
S71500-ET200MP station_1 -0
S71500-ET200MP tation 151 L§
] EN—

P Info

4_Portal view

— In the properties of "P1 ON", change "Color (on)" to blue and "Shape" to "Round". (— -P1 ON

— Properties — View — Color (on) | — Shape Round)

¥

Project Edit Simulation Window Automatic modeling Options  Help SIEMENS
& ) Pl Reabtime (100%) +

4 Project navigation 01_control_display* - 2 X Signals

»
§ Project
2 Hia | 100% ¥ & & | Tahoma i 1 g
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Distribution A1 emergency._stop Lo o E
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4 Portal view %) 01_control...
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— As shown previously, now create the ‘"Binary displays" "-P4 display
emergency_stop_activated", "P2 manual", "-P3 automatic" and "-P5
automatic_mode_started". An additional "Binary display" is also configured for the conveyor
motor. Connect its "Connector" to the "Signal" "Conveyor_forwards" "OUT" and set "Color
(on)" to green and "Shape" to "Round". (— -P4 display emergency_stop_activated — -P2
manual — -P3 automatic — -P5 automatic_mode_started — Binary display#1 — Properties

—> Connector — Signals — Conveyor_forwards — OUT — Signal— View — Color (on) Bl

— Shape Round)

fi¥
Project  Edit  Simulation Window Automatic modeling  Options Help SIEMENS
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g +| origin
5 020-120_sorting_station_PLCSIMAdv_IE Rutsche/Slide . Férderband/Conveyor Al -
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4 Portal view 3] 01_control...

— For the label, drag a Text from — "Graphic" — "Graphic tools" onto the binary display, enter
"M1" as text and select "No color" as the "Fill color". (— Graphic — Graphic tools — Text: M1

— Properties — Appearance — Fill color: No color)

fiv
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— Now, save and compile the project by clicking E "Save all" and then start the simulation by

clicking on . Test all functions of the simulation. Clicking on . stops the simulation in

SIMIT again. (k8 > ¥ .)
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4 Portal view

i

-P5 automatic_mode_started
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7.10 Archiving the project

— As the final step, we want to archive the complete SIMIT project. Select the — "Archive ..."
command in the — "Project" menu. Select a folder where you want to archive your project

and save it as file type "SIMIT project (*.simarc)". (— Project — Archive — *.simarc)

i
Project Edit Simulation Window Automatic modelling O

eal-time (100%) ~

Save all Ctrl+Shift+S

Save as...

Retrieve
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7.11 Checklist — step-by-step instructions

The following checklist helps trainees/students to independently check whether all steps of the
step-by-step instructions have been carefully completed and enables them to successfully

complete the module on their own.

No. Description Checked

L "01_control_display" chart created in SIMIT according to the
specification.

5 "02_conveyor_motor" chart created in SIMIT according to the
specification.

3 Animations in the "01_control_display" chart created according to
the specification.

4 SIMIT project successfully compiled and started.

5 Simulation successfully tested within SIMIT.

6 Simulation successfully tested together with SIMIT Simulation.

; "04_light_barrier" chart created in SIMIT according to the
specification.

8 Display of sensors added in the "01_control_display" chart
according to the specification.
Control panel with simulation for switches, pushbuttons and

9 displays added in the "01_control_display" chart according to the
specification.

10 SIMIT project successfully compiled and started.

11 Simulation successfully tested within SIMIT.

12 Simulation successfully tested together with SIMIT Simulation.

13 SIMIT project successfully archived.
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Exercises

8.1 Task — Exercise Metal part
Create the simulation logic for an additional part made of metal in the "03_part" chart.
Create a new "05_metal sensor” chart for "-B5" (Sensor metal part) and display the "-B5" sensor
and the animated metal part in the "01_control_display" chart.
Add a "Pushbutton” in the "01_control_display" chart for placing a metal part on the conveyor.
Interlock the simulation logic in such a way that only one part at a time can be on the conveyor.
Sortieranlage / Sorting station
generate_plastic_part generate_metal_part
=P < ) | Metall/
£3 22 B8 | metal
1 |
Rutsche/Slide ForderbaOonveyor E::th/
.
M1
Switches Sorting Station Automatic Mode
-K0 main_switch ie1aK 31 start
E 1.C | -P5 automatic_mode_staried
dabe il s -P4 display emergency_stop_acfivated
D -52 stoj
Slimode sclotin -P2 manual -P3 automatic =
O o
Figure 3: Control display with metal part
8.2 Planning

Plan the implementation of the task on your own.
For testing you can load the following TIA Portal project in S7-PLCSIM Advanced:

"020-120-sorting_station_plcsimadv_ie_test01-en".

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.

sce-020-120 simit-basics-r1909-en.docx

67



Learn-/Training Document | TIA Portal Module 020-100, Edition 05/2019 | Digital Industries, FA

8.3 Checklist — Exercise

The following checklist helps trainees/students to independently check whether all steps of the

exercise have been carefully completed and enables them to successfully complete the module

on their own.
No. Description Checked

1 Simulation logic for a metal part added in the "03_part" chart.

) "05_metal_sensor" chart created in SIMIT according to the
specification.
Display for metal part, metal sensor and pushbutton for placing a

3 metal part on the conveyor added in the "01_control_display"
chart according to the specification.

4 Simulation successfully tested within SIMIT.

5 Simulation successfully tested together with SIMIT Simulation.

6 SIMIT project successfully archived.
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8.4 Task — Exercise Cylinder

Create a new "06_Cylinder" chart with the simulation logic for the "M4" cylinder and the two
sensors "-B1" (Sensor cylinder -M4 retracted / NO) and "-B2" (Sensor cylinder -M4 extended /
NC).

Draw a schematic drawing of the cylinder in the "01_control_display" chart and animate it.

Also take into account how the part movement is influenced by the cylinder position.

Sortieranlage / Sorting station

I_part

generate_plastic_part gene! etal_p

v y | Metall/ "
P il =7 | metal i
"y L

]
m

-]

s . Plastik/
Rutsche/Slide Forderband/Conveyor plastic
|

-B1

Switches Sorting Station Automatic Mode

-K0 main_switch et on 51 start

-P5 automatic_mode_started

A1 emergency_stop A

-P4 display emergency_stop_activated
I:I -52 stop

-50 mode_selector
-P2 manual  -P3 aulomatic

Figure 4: Control display with cylinder
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8.5 Planning

Plan the implementation of the task on your own.
For testing you can load the following TIA Portal project in S7-PLCSIM Advanced:
"020-120-sorting_station_plcsimadv_ie_test02-en"

Example of a display of the cylinder in retracted and extended state:

|
— B2 B2
]
-B1 -B1
a

Figure 5: Control panel

8.6 Checklist — Exercise

The following checklist helps trainees/students to independently check whether all steps of the

exercise have been carefully completed and enables them to successfully complete the module

on their own.
(\[o} Description Checked

1 "06_cylinder" chart created in SIMIT according to the
specification.

) Display for the cylinder added in the "01_control_display" chart
analogous to the specification.

3 Position of the cylinder taken into account in the simulation of the
part movement.

4 Simulation successfully tested within SIMIT.

5 Simulation successfully tested together with SIMIT Simulation.

6 SIMIT project successfully archived.
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9 Additional information

More information for further practice and consolidation is available as orientation, for example:
Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial software /

firmware, under the following link:

siemens.com/sce/s7-1200

Preview ,,Additional information®
Getting Started, Videos, Tutorials, Apps, Manuals, Trial-SW/Firmware

TIA Portal Videos

TIA Portal Tutorial Center

Getting Started

Programming Guideline

Easy Entry in SIMATIC 57-1200

Download Trial Software/Firmware
Technical Documentation SIMATIC Controller
Industry Online Support App

TIA Portal, SIMATIC 57-1200/1500 Overview
TIA Portal Website

SIMATIC 57-1200 Wehsite

SIMATIC 57-1500 Website

WO OW W W WOV W W WY WY
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Further Information

Siemens Automation Cooperates with Education
siemens.com/sce

SCE Learn-/Training Documents
siemens.com/sce/documents

SCE Trainer Packages
siemens.com/sceltp

SCE Contact Partners
siemens.com/sce/contact

Digital Enterprise
siemens.com/digital-enterprise

Industrie 4.0
siemens.com/future-of-manufacturing

Totally Integrated Automation (TIA)
siemens.com/tia

TIA Portal
siemens.com/tia-portal

SIMATIC Controller
siemens.com/controller

SIMATIC Technical Documentation
siemens.com/simatic-docu

Industry Online Support
support.industry.siemens.com

Product catalogue and online ordering system Industry Mall
mall.industry.siemens.com

Siemens

Digital Industries, FA
P.O. Box 4848
90026 Nuremberg
Germany
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