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Legal information 
Use of application examples 

Application examples illustrate the solution of automation tasks through an interaction of several 
components in the form of text, graphics and/or software modules. The application examples are 
a free service by Siemens AG and/or a subsidiary of Siemens AG (“Siemens”). They are non-
binding and make no claim to completeness or functionality regarding configuration and 
equipment. The application examples merely offer help with typical tasks; they do not constitute 
customer-specific solutions. You yourself are responsible for the proper and safe operation of the 
products in accordance with applicable regulations and must also check the function of the 
respective application example and customize it for your system. 
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the 
application examples used by technically trained personnel. Any change to the application 
examples is your responsibility. Sharing the application examples with third parties or copying the 
application examples or excerpts thereof is permitted only in combination with your own products. 
The application examples are not required to undergo the customary tests and quality inspections 
of a chargeable product; they may have functional and performance defects as well as errors. It is 
your responsibility to use them in such a manner that any malfunctions that may occur do not 
result in property damage or injury to persons. 
 

Disclaimer of liability 
Siemens shall not assume any liability, for any legal reason whatsoever, including, without 
limitation, liability for the usability, availability, completeness and freedom from defects of the 
application examples as well as for related information, configuration and performance data and 
any damage caused thereby. This shall not apply in cases of mandatory liability, for example 
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of 
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent 
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for 
damages arising from a breach of material contractual obligations shall however be limited to the 
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross 
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions 
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens 
against existing or future claims of third parties in this connection except where Siemens is 
mandatorily liable. 
By using the application examples you acknowledge that Siemens cannot be held liable for any 
damage beyond the liability provisions described. 
 

Other information 
Siemens reserves the right to make changes to the application examples at any time without 
notice. In case of discrepancies between the suggestions in the application examples and other 
Siemens publications such as catalogs, the content of the other documentation shall have 
precedence.  
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.  
 

Security information 
Siemens provides products and solutions with industrial security functions that support the secure 
operation of plants, systems, machines and networks. 
In order to protect plants, systems, machines and networks against cyber threats, it is necessary 
to implement – and continuously maintain – a holistic, state-of-the-art industrial security concept. 
Siemens’ products and solutions constitute one element of such a concept. 
Customers are responsible for preventing unauthorized access to their plants, systems, machines 
and networks. Such systems, machines and components should only be connected to an 
enterprise network or the internet if and to the extent such a connection is necessary and only 
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.  
For additional information on industrial security measures that may be implemented, please visit 
https://www.siemens.com/industrialsecurity. 
Siemens’ products and solutions undergo continuous development to make them more secure. 
Siemens strongly recommends that product updates are applied as soon as they are available 
and that the latest product versions are used. Use of product versions that are no longer 
supported, and failure to apply the latest updates may increase customer’s exposure to cyber 
threats. 
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed 
at: http://www.siemens.com/industrialsecurity. 

https://support.industry.siemens.com/
https://www.siemens.com/industrialsecurity
http://www.siemens.com/industrialsecurity
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1 Introduction 

1.1 Overview  

In today's world, simulation is the state of the art for verifying, testing, 
commissioning, and maintaining automation software. Therefore, the simulation 
software must offer maximum flexibility in terms of connection to different PLCs.  

 

There are two approaches to connecting PLCs to simulation environments: 

• Hardware-in-the-loop (HiL): Here, this is simulated together with a real PLC 

• Software-in-the-loop (SiL): Is a purely software-based solution approach. Here, 
simulation is performed in conjunction with an emulated PLC. 

 

The simulation software SIMIT SP offers a variety of built-in possibilities for the 
connection of SIEMENS PLCs. Therefore, with the HiL approach, you can integrate 
Profinet- and Profibus-based control systems into the simulation by using the Simit 
UNIT. SIMIT SP SIMIT also offers you the option of integrating emulated PLCs 
natively. An overview of all couplings that SIMIT SP makes available to you is 
shown in the following table. 

 

Table 1-1 

Category Coupling Description 

Emulated controllers S7-PLCSIM S7-PLCSIM for S7-Classic  
S7-300 or S7-400 family 

 S7-PLCSIM Advanced TIA Portal, S7-1500 family 

 Virtual Controller SIMATIC Controller type  
S7-300 or S7-400 (including R 
and H functionalities) 

Hardware controller SIMIT Unit Hardware-in-the-loop setups 
based on PROFINET or 
PROFIBUS 

Default OPC UA Client and server 

 OPC DA Client and server 

 SHM Shared memory, use of 
common system memory for 
data exchange 

Co-simulation Mechatronic Concept 
Designer 

Direct coupling to NX-MCD, 
including synchronization 
mechanism 

 gProms Coupling for gPROMS 
software based on OPC UA 

 

This application example shows you how you can also couple a SIMATIC S7-1200 
Controller with the SIMIT SP simulation software using the SiL approach.  
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1.2 Functionality 

SIMIT SP offers a wide range of coupling options for exchanging data with 
controllers or other applications. If these existing couplings are not sufficient, you 
can program additional couplings using a programming interface described by 
SIMIT SP and integrate them into SIMIT SP.  

The coupling between SIMIT SP and an emulated SIMATIC S7-1200 controller is 
based on this mechanism: external coupling. 

The emulation of the SIMATIC S7-1200 is handled by the S7-PLCSIM software 
integrated in the TIA Portal.  

This application example helps you to integrate the developed external coupling 
into SIMIT SP and to use it in your simulation environment.  

 

Figure 1-1 
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1.3 Components Used 

The following hardware and software components were used to create this 
application example:  

Table 1-2 

Component Quantity Article number Note 

TIA Portal V16.0 1 6ES7822-1AA06-0YA5 - 

S7-PLCSIM V16.0 1 - - 

SIMIT SP V10.2 1 6DL8913-0AK00-0AB5 - 

S7-PLCSIM coupling V1.0 1 - - 

 

This application example consists of the following components:  

Table 1-3 

Component File name Note 

Documentation 109794472_SIMIT_PLCSIM_S7_1200_DOC_v10_en.pdf This 
document 

TIA Portal V16 
Project 

109794472_SIMIT_PLCSIM_S7_1200_PROJ_v10.zip TIA Portal 
sample 
project 

SIMIT SP 
V10.2 Project 

109794472_SIMIT_PLCSIM_S7_1200_DEMO_v10.zip SIMIT SP 
sample 
project 

S7-PLCSIM 
Coupling 

109794472_SIMIT_PLCSIM_S7_1200_CODE_v10.zip Folder with 
external 
coupling 
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2 Engineering  

2.1 Installation  

It must be installed in order to access to the coupling between S7-PLCSIM and 
SIMIT SP within SIMIT SP. To do this, you need to perform the following steps. 
SIMIT SP has not yet been started. 

 

1. Navigate to the installation directory of SIMIT. This is normally  
"C:\Program Files (x86)\Siemens\Automation\SIMIT\SIMIT SF". 

2. Within this directory, create the "Couplings" folder. 

 

Note If you are already using other external couplings in SIMIT SP, this step is 
obsolete. 

 

3. Copy the folder "S7-PLCSIM_S71200" into the "Couplings" folder. The folder 
"S7-PLCSIM_S71200" is part of the application example.  

 

Figure 2-1 
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2.2 Operation 

2.2.1 TIA Portal – Exporting a Tag Table 

Before you start configuring the coupling, it is necessary to export the tag table 
from your TIA Portal project. To do this, open the TIA Portal project  
"S7-PLCSIMDemo.zap16" enclosed with the application example.  

Display and export all tags contained in the project.  

Note If no suitable hardware has been configured for the address range of the tag, it is 
not possible to control the signal from the simulation 

 

Figure 2-2 
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2.2.2 SIMIT – Coupling Configuration  

The external coupling is available after the installation in SIMIT.  
To configure the coupling, start SIMTI SP. 

1. Open the SIMIT archive "S7-PLCSIMDemo.simarc" contained in the 
application example. 

 

Figure 2-3 

 

 

2. Create a new coupling in the opened simulation project. 

 

Figure 2-4 
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3. Create the coupling "PLCSIMS71200" by selecting the coupling in the selection 
window and confirm the selection with OK.  

 

Figure 2-5 

 

 

Note The displayed name of the coupling is derived from the name of the folder 
located in the "Couplings" configuration directory.  

 

4. After you have created the coupling, it opens automatically. Click the "Import" 
button in the opened coupling. 

 

Figure 2-6 
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5. Select the Excel file exported in 2.2.1 and load the PLC tags to SIMIT.  

 

Figure 2-7 

 

 

6. Save the coupling. 

 

Figure 2-8 
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7. Start the simulation 

 

Figure 2-9 

 

 

Note SIMIT SP starts the S7-PLCSIM instance for you in the background.  
No S7-PLCSIM instance must be started in advance.  

 

Note A maximum of two S7-PLCSIM instances can be started. 

 

2.2.3 TIA Portal – Downloading the Automation Program 

After the initial configuration, or after each change in your automation project, you 
must download the project.  

Proceed here as usual.  

 

Note After a S7-PLCSIM instance has been started, the PG/PC interface S7-PLCSIM 
is statically defined. 

 

Note The configuration of the S7-PLCSIM instance is stored persistently.  
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2.2.4 SIMIT – Controlling the Simulation 

Now open the simulation diagram "Conveyor_P" in your SIMIT project  
"S7-PLCSIMDemo". On this, you will find an operating screen for a conveyor belt.  

Start the conveyor belt to test the external coupling.  

The conveyor belt works as follows: 

An object is transported from the left side (the entrance of the conveyor belt) to the 
right side (the exit of the conveyor belt). There are three light boxes on the 
conveyor belt: at the entrance, in the middle, and at the end of the conveyor belt. If 
the light barrier at the input is triggered, the start button (1) can be pressed. The 
conveyor belt is started and runs until the middle light barrier is triggered. The 
object will now be dyed. The remaining time (2) until the dyeing process is 
completed is displayed in SIMIT. As soon as the dyeing process is completed, the 
conveyor belt starts again and the object moves towards the exit. The conveyor 
belt runs until the object has left the conveyor belt.  

After the object has left the conveyor belt, the simulation is reset.  

Furthermore, it is possible to change the speed of the conveyor belt (3). A slider is 
available in the simulation for this purpose.  

 

Figure 2-10 

1
2 3

 

 

Note You have already loaded the automation project for the conveyor belt shown in 
Section 2.2.3 to the emulated SIMATIC S7-1200. 

 

Note Furthermore, you can observe all tags and the automation logic in the TIA Portal 
as usual. 
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3 Restrictions for S7-PLCSIM 
 

A maximum of two S7-PLCSIM instances can be started on one PC.  

 

Note Here, not only the instances started by SIMIT SP are counted, but all instances 
running on the PC. 

 

S7-PLCSIM for the S7-1200 does not simulate the following technology modules 
and technology objects. 

 

• Count 

• PID 

• Motion control  

 

More details about the limitations of S7-PLCSIM can be found in the S7-PLCSIM 
Manual. 

 

https://support.industry.siemens.com/cs/ww/en/view/109773149
https://support.industry.siemens.com/cs/ww/en/view/109773149
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4 Appendix 

4.1 Service and support 

Industry Online Support 

Do you have any questions or need assistance?  

Siemens Industry Online Support offers round the clock access to our entire 
service and support know-how and portfolio. 

The Industry Online Support is the central address for information about our 
products, solutions and services.  

Product information, manuals, downloads, FAQs, application examples and videos 
– all information is accessible with just a few mouse clicks:  

support.industry.siemens.com 

Technical Support 

The Technical Support of Siemens Industry provides you fast and competent 
support regarding all technical queries with numerous tailor-made offers  
– ranging from basic support to individual support contracts.  

Please send queries to Technical Support via Web form: 

support.industry.siemens.com/cs/my/src 

SITRAIN – Digital Industry Academy 

We support you with our globally available training courses for industry with 
practical experience, innovative learning methods and a concept that’s tailored to 
the customer’s specific needs. 

For more information on our offered trainings and courses, as well as their 
locations and dates, refer to our web page: 

siemens.com/sitrain  

Service offer 

Our range of services includes the following:  

• Plant data services 

• Spare parts services 

• Repair services 

• On-site and maintenance services 

• Retrofitting and modernization services 

• Service programs and contracts 

You can find detailed information on our range of services in the service catalog 
web page: 

support.industry.siemens.com/cs/sc 

Industry Online Support app 

You will receive optimum support wherever you are with the "Siemens Industry 
Online Support" app. The app is available for iOS and Android:  

support.industry.siemens.com/cs/ww/en/sc/2067 

 

https://support.industry.siemens.com/
https://support.industry.siemens.com/cs/my/src
https://www.siemens.com/sitrain
https://support.industry.siemens.com/cs/sc
support.industry.siemens.com/cs/ww/en/sc/2067
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4.2 Industry Mall 

 

The Siemens Industry Mall is the platform on which the entire siemens Industry 
product portfolio is accessible. From the selection of products to the order and the 
delivery tracking, the Industry Mall enables the complete purchasing processing – 
directly and independently of time and location: 
mall.industry.siemens.com 

 

4.3 Links and literature  

Table 4-1 

No. Subject 

\1\ Siemens Industry Online Support 

https://support.industry.siemens.com 

\2\ Link to the entry page of the application example  

https://support.industry.siemens.com/cs/ww/en/view/109794472 

\3\ SIMIT Simulation Platform – Overview 

https://support.industry.siemens.com/cs/ww/en/view/109746429 

\4\ Application example: First Steps with SIMIT V10.0 and STEP 7 (TIA Portal). 

https://support.industry.siemens.com/cs/ww/en/view/109767324 

\5\ TIA Portal – An Overview of the Most Important Documents and Links – Controller 

https://support.industry.siemens.com/cs/ww/en/view/65601780 

 

 

4.4 Change documentation 

Table 4-2 

Version Date Change 

V1.0 04/2021  First version 

   

 

 

https://mall.industry.siemens.com/
https://support.industry.siemens.com/
https://support.industry.siemens.com/cs/ww/en/view/109794472
https://support.industry.siemens.com/cs/ww/en/view/109746429
https://support.industry.siemens.com/cs/ww/en/view/109767324
https://support.industry.siemens.com/cs/ww/en/view/65601780
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