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Objectives 
Understand the communication between PLC and HMI/SCADA 
Implement and observe communication flows 
Analyze the flows and optimize the communication 

Architecture 
-CPU 
-Network Interface 

PLC (Programmable Logic Controller) 

 
Figure 1: PLC architecture including: Power Unit; Central Unit+ Communication Interfeces; Digital Input/Digital 
Output; Analog Input/Analog Output 



 
Figure 2: Schneider PLC architecture of including: Power Unit; Central Unit+ Communication Interfeces; Digital 
Input/Digital Output; Analog Input/Analog Output 

 
Figure 3: Schneider PLC architecture 

  



The simulation card 
There are some connections between the architecture and I/O with the simulation card 

 

  



Getting Started to create a project 
Developing an application using Unity Pro XL involves creating a project associated with a PLC 

 
Figure 4: New Project>BMX P34 20302 in Modicon M340 

Launch the Unity Pro software 
Click on File then New then select a PLC 
Insert a module “BMX P34 20302 in Modicon M340” 

 
Figure 5: BMX DDM 16025 

Click configuration/PLC bus  
Double click at P34 20302 
Select BMX DDM 16025 
Click OK 

  



Network Configuration 

 
Figure 6:  

 
Figure 7:  



 
Figure 8:  

 
Figure 9:  

 
Figure 10:  



I/O Configuration 
Programming should be in a physical because the rack is here in the lab  
In real industry, they will put in the box and configure from the program here 
How to program this architecture/devices 
How to send I/O 

 
Figure 11:  

Click Elementary Variables 
Insert Input and Output variables as Figure 12 and Figure 13 

 
Figure 12: Input 



 
Figure 13: Output 

Programming Languages  
What is the purpose of the PLC 
To program, how many languages of this PLC 
Taking accounts of the I/O 
PLC Languages: IEC 61131 
Instruction list (IL) 
Ladder Diagram (LD) 
Function Block Diagram (FBD) 
Structured Text (ST) 
Sequential Flow Chart (SFC) 

Compiler 
What does it mean to compile? 
we write the program in the PLC languages and it will send to the PLC 
How has it done in Schneider? 
Connection with the PLC 



 
 
 
 
If you get this error as following: 

 
 
 

 



 
 

 
 

 



 
 
 

 
 

 
 
 
 



 
 

 
 
 

  



Download program to PLC 
Send program to the screen 

 

Run program 
You can see the interface is running 
It confirmed that we are running on the PLC 
We also can run on the simulation 
You can see the differences of running on PLC and simulation 

 
Example here for the simulation 
 
 

Hands on the control problem 
 
The control problem 
For practical (available space) reasons, it is not possible to have 12 plants to be controlled by the 
12 PLCs. Therefore the plant is simulated by a “simulation card” which is actually an embedded 
system built around a microprocessor and allowing programming for simulation of plants...  
However the PLC receives “true signals” on the I/O card interacting with the “simulation card”. 
Figure 2 displays the lab configuration (it is called a Hardware in the Loop simulation). 



 
Figure 2. Hardware in the loop bench 

The (very simple) control problem that you have to solve is the following: 

Consider a fluid tank (Figure 3) equipped with two level digital sensors (minimal and maximal levels) and two actuators 

(the two valves). 

There is also an external signal (“client request” for fluid supply). Your program has then three digital inputs and two 

digital outputs. 

 
Figure 3 A simple tank 

 
Control specification 
Your main objective is to keep the fluid level between the min and max levels. You’ll also serve the client 
requests for the fluid supply. The control logic specification is: 
If the tank level is between min and max and a client request is raised open the valve V1 as long as the 
client request is active. 
If the tank level reaches level min (that will necessary happen when V1 is open) close V1 and open V2 until 
the tank level reaches level max. When the tank level reaches max close V2 

 
OPTIONAL:  
Supplementary diagnostic tasks: if level min and max are simultaneously activated (sensors failure) or 
level min is active raise an error (set an error bit in the PLC memory) write the error code (0x01) in a 
memory word and wait for an external error acknowledgement before going back to the normal state. 



 

PLC result on the control problem 
 
You can check your I/O with GICS Tester 

 



 
 

 



 

HMI result on the control problem 
 
You can check your I/O with GICS Tester 

 
 
 



 

 



 

Tools 
GICS Tester 

 
“GICS-Tester is an interface allowing to interact remotely with an Emulation-card. The Emulation 
card (IP 10.10.100.113 for instance) is a card allowing to emulate a physical process, and the 
inputs-outputs (both analog and digital) are physically connected to a PLC (ex 10.10.4.21). So the 
PLC receives physical signals coming from the Emulation cards, uses these signals for the PLC 
programme, then sent physically its outputs back to the Emulation cards. When using GICS tester, 
we just control manually the inputs, which are sent from the computer (ex: 10.10.3.4) to the 
emulation cards through the network (port 2015 is used). 
For other applications, it is possible to embed a programme on the Emulation card and use 
another programme for the interface with it.” 

Impossible d'afficher l'image liée.  
Le fichier a peut-être été déplacé,  
renommé ou supprimé. Vérifiez que  
la liaison pointe vers le fichier et  
l'emplacement corrects.



 
"H:\00_new_hil\GICS Tester.exe 

  



Appendix 
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