
1501324 Sequence Control and PLC 
Course Description: 
Basic sequence control; Programmable Logic Controllers (PLCs); Programming of PLC systems; 
Ladder program development; Sequential control facilities; Advanced features of PLCs; PLC 
Communications and automation*; Plant emulation; Process monitoring and control*. 
 
Learning outcome: 

1. Students are able to implement PLC systems. 
2. Students are able to simulate PLC systems. 
3. Students are able to work on PLC applications. 

 
Lecturer: 
Assoc. Prof. Punnarumol Temdee, Ph.D. 
Asst. Prof. Roungsan Chaisricharoen, Ph.D. 
Asst. Prof. Santichai Wicha, Ph.D. 
Lect. Chayapol Kamyod, Ph.D. 
 
Credit: 3(2-2) 
Lecture: 30 Hours (6 hours of modified content) 
Lab: 30 Hours (6 hours of modified content) 
 
Assessments: 
Attendance  10% 
HW/CW  20% 
Midterm  25% 
Final   25% 
Project   20% 
 
 
Lecture (seminar): 

Content Hours 
PLC HW and SW 4 
Paradigm of PLC logics 4 
PLC programming 4 
PLC communications 4 
Ladder programs 4 
Advanced PLC 4 
Simulation and emulation* 2 
Process monitoring* 2 
Process control* 2 

(*modified in the framework of an Erasmus + project: Asean Factori 4.0 Across South East 
Asian Nations: From Automation and Control Training to the Overall Roll-out of Industry 4.0  
609854-EPP-1-2019-1-FR-EPPKA2-CBHE-JP) 
 
 
 



Lab (internship): 
Content Hours 

PLC configuration 4 
PLC wiring 4 
PLC digital I/O 4 
PLC analog I/O 4 
PLC simulation 4 
PLC communications 4 
Process monitoring via HMI* 2 
Process control via HMI* 2 
Emulation card* 2 

(*modified in the framework of an Erasmus + project: Asean Factori 4.0 Across South East 
Asian Nations: From Automation and Control Training to the Overall Roll-out of Industry 4.0  
609854-EPP-1-2019-1-FR-EPPKA2-CBHE-JP) 
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Lecture 01: Simulation and 
emulation





































Classwork

- Synthesize a UDP frame to
- Request data from GICS card
- Write the set of boolean {1,0,1,0,1,0,1,0} to the output no. 1 – 8 of the GICS 

card 



Lecture 02: Process monitoring





















Classwork

- Select and study a manufacturing process and then design and list its 
monitoring parameters



Lecture 03: Process control



































Classwork

• Implement the ladder diagram of the mixture problem
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Lab 01: Process monitoring via 
HMI



Human-Machine Interface

HMI provides a method of displaying information and obtaining inputs, 
modeling the control system as a whole. HMIs do not typically provide any 
way to modify the logic program

Synchronize



Add an HMI to the 
project

Double click the “Add new device” command

Select the required HMI device



The wizard that helps connect 
to the available PLC is popped

Select the right PLC



Check the connection’s info

Finish the wizard as other steps 
are not necessary



As the wizard is finished, the root screen of the HMI is shown

Two devices are now presented in the project



Verify the device and network configurations

IP and subnet of the HMI are automatically set



However, the router information is to be 
manually set



The first thing to do is to manage HMI’s tag table

When the <Add new> is clicked, the next is to browse and link 
to a PLC’s tag



As a PLC tag is linked, it’s time to manually set its HMI’s tag name

PLC’s ‘P’ sensor is tagged in HMI as ‘Level 1’

Set the reading cycle to 500ms

Now, link all the PLC’s tag to HMI’s tag 
as shown in this table



Now, it’s time to work with the screen. As the current sample is not complicate, the root screen is only used.

Drag and drop the circle icon to the screen



This circle is to be linked to a HMI tag to display its status

Select the circle and check its ‘Animations’ folder.
- This folder will deal with its change of appearance according to the changing 
of the linked tag

Double click at “Add new 
animation” to set its appearance



The appearance setting is now available

Browse and select the desired HMI’s tag. In this case, select the ‘Level 2’ tag.



It’s time to set the appearance of this circle based on its tag value

As the tag ‘Level 2’ is binary, the first logic ‘0’ is automatically filled along with the 
default ‘gray’ color’ is being set.

Add another logic Logic ‘1’ is also automatically set to default



The concept is to change the circle’s color to 
be green of the tag ‘Level 2’ is changed to ‘1’

Select the desired background color for the 
logic ‘1’

Already set the ‘logic 1’ of 
this circle to be green

To avoid confusion, a text label is dragged and dropped to 
identify the circle



Manually edit the text to ‘Label 2’ which is matching its tag

Now, repletely add circles and 
labels to show all available HMI’s 
tags

Don’t forget to link each added 
circle to its correlated tag



As everything is ready, it’s time to compile the HMI If there is no error in compilation, click this button 
to simulate the HMI

The HMI device must 
be selected to indicate 
that the device being 
compile and simulate is 
this HMI



Simulating an HMI
• HMI simulation is an independent 

session that sync with the targeted 
session of PLC simulation

• Actually, it doesn’t matter which one is 
running first

• Personally, running a PLC simulation first is 
recommended

• In this case, run the PLC simulation first, 
and make sure the operation is correct

• Then, run the HMI simulator, they will 
automatically synchronized each others

PLC Simulator

HMI Simulator
programmed 
to display the 
on going 
process

Automatically synchronized as set 
in the TIA Portal




Microsoft Game DVR

SIMATIC WinCC Runtime Advanced





Exercise

- Modify the problem to contain another mixer, and monitoring its 
status in the HMI 



Lab 02: Process control via HMI



Process control via HMI

Supervisory Network
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Process information

User command

HMI are never meant to interfere with the PLC inputs as 
they must represent the real situation

But, the output of the PLC can be manipulated by the HMI 
in order to override or suspense the normal process if there 
are necessary factors



Start/Stop the process from HMI
• Add a control switch to start 

and stop the whole process
• V1, V2, Mixer and VE are off 

as the switch is off
• VD or ditching valve is 

added to ditch the 
remaining liquid in the tank 
as the process is forced to 
stop

• VD is on as long as the 
process is forced to stop



Drag and drop the switch element to the screen



Select the newly added switch and change its title 
to ‘Process Control’



With no HMI tags for the added components, return back to the PLC
- Add new valve ‘VD’ and set its address



The user command from the HMI is not input and output of the PLC.
- So, its tag is not I (input) or Q (output)

A tag named ‘on’ is added to set the 
status of the process to be on or not.

- As it is to be received from the HMI, it is not input or 
output.
- So, just put it in PLC’s memory (M)
- Its value is to be controlled by the HMI



V1, V2, Mixer and VE are off as 
the switch is off

VD is on as long as the 
process is forced to stop

Put the control variable into the ladder



Config the HMI to control the tag

First, update the HMI tag table with two new tags from the PLC
Then, link these new tags to the screen components



Link the ‘on’ tag 
to the switch



As it is a switch, the tag 
connections is enable by 
default

Config its property and tag if 
they’re not automatically set by 
previous setting



Update Valve D



If the previous simulation 
project is being used, 
download new config and 
code to the simulator

Compile and run the PLC simulator

Update the SIM table with new PLC tags



The tag ‘on’ is initially off, all other tags but ‘VD’ are off

Add new tag to the SIM table:
‘on’ and ‘VD’



Now, compile and run the HMI simulator

As the process is initially off, any device but ‘Valve D’ is off
The SIM table of PLC and the screen of 
HMI are being compared




Microsoft Game DVR

SIMATIC WinCC Runtime Advanced





Exercise

- Try to put the “Pause” button to just pause the process without 
flooding the mixed liquid 



Lab 03: Emulation card





Configuration

PLC GICS card

Output

Output

Input

Input

PLC I/O are 
programmed in 
TIA Portal

GICS’s I/O are 
manipulated in a 
special program 
called “GICS 
Tester”.



Ethernet

Outputs

Outputs

Inputs

Inputs

PLC GICS card

Controlling/
monitoring

Programming/
monitoring

Wiring



Card’s IP 
address
Card’s 
analog 
outputs
or PLC’s 
analog 
inputs

Card’s 
analog 
inputs
or PLC’s 
analog 
outputs

Card’s digital 
outputs
or PLC’s 
digital inputs

Card’s digital 
inputs
or PLC’s 
digital 
outputs



Problem: Simple inputs and outputs

• Input 1 on  Output 1 on
• Input 2 on  Output 2 on
• Input 3 on  Output 3 on
• Input 4 on  Output 4 on
• Input 1 off  Output 1 off
• Input 2 off  Output 2 off
• Input 3 off  Output 3 off
• Input 4 off  Output 4 off



Configuration

• Create a project with PLC 
of firmware version 2.5



Network configuration

Select Ethernet symbol

Add new subnet

Set IP and Profinet



PLC tags

Output of the emulator card is 
mapped to this module

Set inputs and outputs



Programming the PLC



Compile and load config/code to PLC
In practical, at this point, the code and config are to be loaded to the destination PLC.

TIA Portal run in a PC

Compiled codes and 
configs

Download

If there is no error, the TIA Portal and the targeted PLC are synchronize. The PLC will run automatically but the 
Portal can monitor and debug.

TIA Portal run in a PC
Synchronize



Compile and download 
to the PLC

Select Ethernet card to 
be targeted interface



Search for the PLC in the 
subnet



Found the targeted PLC 
and select it

Load the config and 
code to the PLC



Check the loading 
option

Load the config and 
code to the PLC



If the download success, make the TIA portal online with the PLC

- Open the GICS Tester
- Put the IP address “10.1.29.194”
- Check if the status is blue or not



If the status bar in the GICS Tester is not blue, 
reset the card at this button.



- Click to turn on “I01” of the card
- PLC’s “Input 1” will turn on which will also 
turn on PLC’s “Output 1”
- The card’s “O01” will turn on
- I/O lights on the PLC module are litฉ



- Turn on two inputs to the PLC: “I01” and 
“I02” on the card
- Two inputs and two outputs should be 
turned on



- Turn on all inputs to the PLC: “I01”, “I02”, 
“I03”, and “I04” on the card
- Four inputs and four outputs should be 
turned on



There are 
light 
indicators of 
I/O on the 
card



Exercise

• Create a project based on the 
mixing problem shown on the 
right figure

• Map I/O to the emulation card 
and emulate the system
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