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Introduction and aim

The ETAT project aims to create exemplary Education & Training Centers in the field of engineering
education at participating EEC universities that are able to support as education hubs in the EEC region
for industry-related education and training for engineers and young specialists. The following objectives
are to be achieved with it:

e Modernization of Higher Education in Thailand based on the experience of European countries;

¢ Increase the employment rate of university graduates and implement the concept of Life-Long
learning with the help of special training modules in the field of industrial automation;

¢ Development of partnerships with enterprises;

e Improve the quality and relevance of Higher Education in Thailand in the field of industrial
automation;

e Establishment of 6 certified ETAT Training Centers at partner universities, which will be equipped
with 24 special training places (respectively 4 ETAT Smart Labs per Thai university)

e Establishment of a platform for distance learning and cooperation between the partners for
providing E-Learning & Cloud-based learning courses and for exchange of didactical documents
and information.

ETAT Training Centers will be provided with teaching materials and certificated courses for different target
groups (students, employees, post-graduates, trainees) as well as with the Thai trainers trained by EU
university partners during the ETAT project.

Executive Summary

This survey aimed to collect the relevant data for setting up a business plan for the ETAT project. The
participants belong to the National Resonance Group (NRG) in Thailand, including engineers and
workforce of companies and institutions located in the EEC area and nearby. There are 51 participants
altogether. They participated in an Automation workshop organized by 6 Thai Partners, BUU, KU,
RMUTTO, KMUTNB, RRU, and KMITL. Then they were interviewed and answered the questionnaires.

The results show that most of the participants are from automotive industry with relatively large company
size (more than 250 employees). They have basic knowledge about industry 4.0, especially in the control
system. They may lack knowledge of Information Technology such as cyber security, data analysis, and
high-level programming. They are eager to learn more about system analysis and design, control and HMI
programming, lloT and SCADA system, and programming and data analysis in general. Most of the
participants prefer to have a workshop on 2 days at most, and where it takes place is not important (at
university or company). The trainings days could be work days (Mon - Fri) or weekend (Sat - Sun). One
course cost should not exceed 3,000 - 5,000 THB.
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Section 1 — Background Analysis

The Survey participants where asked what their background is. A total of 51 participants took part at this
survey.

@ Micro (wilnau 1 -9 au)

® Small (wilnou 10 - 49 au)

@ Medium (wilnau 50 - 249 au)
® Large (wiinvw >250 Au)

21.6%

Most of the participants come from larger companies with more than 250 employees.

Automotive

Process industry
Energy supply
Transport systems
Machine building
Telecommunications
Industrial electronics
Home and building automation
FMCG Manufacturing
QOil and gas

furnitrure

food industry

oil & gas

System integrator
FMCG manufacturing
Cosmetic

FMCG

Training & Education

18 (35.3%)

5 (9.8%)
4 (7.8%)
6 (11.8%)

3 (5.9%)
11 (21.6%)
6 (11.8%)

0 5 10 15 20

The largest group of the industry is the automotive one. The second and third ones are process industry
and industrial electronics respectively.
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Section 2 - Automation 4.0 Knowledge

This section provides information about your current knowledge about automation in the context of
Industry 4.0.

1. How knowledgeable are you in the following Automation 4.0 technology areas? (from 1 to 5, with 1
being the expression of minimum level and 5 the maximum)

NS EN4 W3 EE2 BN
15

10

Cyber-Physical Systems Advanced PLC Feedback Control Robotics/ Basic of Robotic
and Industrial Internet of programming Technology Control/ Rabotic
Things (lloT) Programming

Advanced Human-Machine Big Data Analysis for Digital twin application Cybersecurity
Systems Industrial Applications

Vision system Cloud computing Augmented reality Horizontal and vertical Additive manufacturing
system integration

Most of the participants have generic knowledge in Industrial 10T, advanced PLC programming, Feedback
control, robotic control, HMI system, digital twin, etc. Some of them may lack knowledge of cyber security,
big data analysis, horizontal and vertical system integration, and cloud computing. This indicates that they
may need help in the area of Information Technology, since Industry 4.0 is the integration of control
engineering and information technology.
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2. How satisfied are you with the quality of qualification of specialists in industrial automation and

control?

"

Fully satisfied

More likely satisfied
More likely not satisfied
Not satisfied at all

3. Which aspects of the training of these specialists would you identify as the most problematic?

Basis theoretical training

Knowledge of modern automation
equipment (controllers, sensors, actuators)
Knowledge of modern industrial
communications technology

Practical skills in using modern automation
equipment

Practical skills in using modern industrial
communications technology

4. Estimate the degree of relevance of the modernization of automation and control equipment in your

company.

Very relevant
More relevant
Not relevant

Not relevant at all
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5. Which of the modern technologies and protocols of industrial telecommunications are used at your
enterprise? (multiple answers possible)

AS-Interface 7 (13.7%)
CAN
Interbus 7 (13.7%)
10-Link
Profibus
DeviceNet
ModBus
Profinet
EtherCat
Ethernet IP
PowerLink

23 (45.1%)

26 (51%)
9 (17.6%)

12 (23.5%)
37 (72.5%)

1(2%)

IoT 1 (2%)

6. How important is it for an automation specialist to know the following communication technologies
and protocols?

EthernetlP ModBus TCP/IP AS-Interface 10-Link

7. How relevant is the development of wireless communication facilities in the field of industrial
automation and control?

Very relevant
More relevant
Not relevant

Not relevant at all

el
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8. In your opinion, which of the presented wireless technologies are the most promising from the point

of view of their use in automation systems?

ZigBee 11 (21.6%)

Bluetooth 13 (25.5%)
Wi-Fi 41 (80.4%)
GSM

6LOWPAN 10 (19.6%)
E-sim 1(2%)

lora 1(2%)

0 10 20 30 40 50

9. Which of the modern technologies of industrial telecommunications or their combinations seem to be
the most promising for you in the future? (e.g. CAN-Bluetooth-Modbus TCP/IP)

AS-Interface 9 (17.6%)
CAN
Interbus
10-Link
Profibus
DeviceNet
ModBus
Profinet
EtherCat
Ethernet IP
PowerLink

16 (31.4%)

22 (43.1%)

6 (11.8%)
5 (9.8%)
27 (52.9%)
6 (11.8%)

Not know

10. What type of Human-Machine Interaction (HMI) systems do you usually use?

Manual operation panels 23 (45.1%)

Touch screens 39 (76.5%)

PC-SCADA applications
developed with commercial tools

PC-SCADA applications
developed with general purpos...

23 (45.1%)
22 (43.1%)
Use of smartphones and tablets

12 (23.5%)

1(2%)
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11. What manufacturers/brands are used at your enterprise for industrial automation (e.g. PLC) and
HMI?

Delta

Festo

General Electric
Mitsubishi

Omron

Owen

Phoenix Contact
Rockwell Automation
Schneider Electric
Siemens

SAAB

Samsung
yokogawa
Beckhoff

Keyence panasonic

16 (31.4%)

10 (19.6%)
4 (7.8%)
28 (54.9%)
22 (43.1%)

6 (11.8%)
6 (11.8%)

30 (58.8%)

12. How important is the binding to the equipment of a certain manufacturer when organizing courses

on modern automation technologies?

&

Very relevant
More relevant

Not relevant

Not relevant at all

.4

13. How important is training in the IEC 61131-3 programming standard for your company?

Very relevant
More relevant
11.8% Not relevant

Not relevant at all

N/A
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14. Which other programming languages based on IEC 61131-3 standard are most appropriate in your

company?
SFC, Sequential Function Chart
ST, Structured Text
LD, Ladder Diagram 32 (62.7%)
FBD, Function Block Diagram 20 (39.2%)
IL, Instruction List

vy 11 (21.6%)

15. What other programming languages do you consider in your company of interest for the integral
development of automation and control systems?

28 (54.9%)
30 (58.8%)

Python, Eclipse

C, C++, C#

Matlab, Simulink

Java, Java Script, HTML5
Node-Red

Pythaon javascript

LD

16. What loT communication protocols do you consider of interest to your company?

OPC UA 33 (64.7%)
MQTT
REST API 14 (27.5%)

Not know
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17. Do you think the integration of Mathcad/Simulink and/or classic programming languages (C/C ++, C
#, Java...) into a PLC in the future is important for you?

Very relevant
More relevant
Not relevant

Not relevant at all
N/A

18. Do you consider that using cloud-based control systems will be important in the future?

Very relevant
More relevant
Not relevant

Not relevant at all
N/A

19. Which cloud system do you estimate is more useful for you?

Proficloud 13 (25.5%)
MindSphere
Alibaba Cloud

Google Cloud

5(9.8%)

12 (23.5%)
23 (45.1%)
Azure
IBM Cloud
Aulwufle
AWS
AWS Cloud

Not know

15 (29.4%)
7 (13.7%)

13 (25.5%)
1 (2%)
1 (2%)
1 (2%)
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20. How important is it for you to use open and flexible PLCs that also support an ecosystem with user
groups, apps and open source software?

Very relevant
More relevant
Not relevant

Not relevant at all
N/A

=5

21. How important is it in the courses on industrial automation technologies to address the issues of
implementation of safety automation means?

Very relevant
More relevant
Not relevant

Not relevant at all
N/A

22. How relevant is the organization of professional courses for specialists in the field of industrial
automation and control for your company?
Very relevant

More relevant
Not relevant

Not relevant at all

23. Choose the most appropriate form of further training for your company.

® Trainings at University/ETAT Training Center during working hours
o Trainings at University/ETAT Training Center during non-working hours
o Trainings at your Company during working hours
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24. How many employees of your enterprise could attend trainings on modern automation
® <3
@ 37
® 7-10
® 10-15
® >15

25. Select the most appropriate length of training.

Y

9.8%

technologies?

1 day (6 hrs)

2 days (12 hrs)
3 days (18 hrs)
4 days (24 hrs)
2 Weeks

26. Which days of a week are the most suitable for training?

2\

Weekdays (Mon - Fri)
Thu —Fri

Fri

Fri—Sat

Sat

Sat—Sun

27. How far can you go for a training?
Less than 20 km.
20— 50 km.
50— 100 km.

More than 100 km.

Project No.610154-EPP-1-2019-1-DE-EPPKA2-CBHE-JP Page 13 of 14



{sET

Co-funded by the
Erasmus+ Programme
of the European Union

28. How much would you pay for a training course?

| &

Less than 3,000 THB/Course
3,000 — 5,000 THB/Course
5,000 — 10,000 THB/Course
10,000 — 15,000 THB/Course
More than 15,000 THB/Course

29. Do you want your training credits to be kept at university Credit Bank?

@ Yes, I want to keep my training credits in the
University Credit Bank.
@ No, I don’t want to keep my training credits.

30. Which topics are more interesting for training?

System analysis and design
Control programming

HMI development
Components wiring
Configuring and commission...
Simulation and process control
Global data integration
Industrial communications
Basic PLC Programming
Advanced PLC Programming
Network for Industry 4.0

lloT Programming and Proto...
SCADA

Programming Languages, e....
Introduction to Industrial Dat...
asndAnmnnitaidacana. ..

0

35 (68.6%)
32 (62.7%)
32 (62.7%)
15 (29.4%)
22 (43.1%)
27 (52.9%)
22 (43.1%)
18 (35.3%)
30 (58.8%)
29 (56.9%)
24 (47.1%)
26 (51%)
26 (51%)
24 (47.1%)
22 (43.1%)
1 (2%)

10 20 30 40
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