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Abstract

This research aimed to create and find
efficiency  demonstration set of industrial
automation production systems with PLC and HMI,
higher Vocational Certificate Program 2014, Office
of the Vocational Education Commission. The
sample group consisted of 20 students at the
Higher Vocational Diploma in Electrical Work,
Chaiyaphum Technical College, Semester 1,
Academic Year 2020, which were obtained by
selecting Purposive Sampling. The research tool
was a working demonstration Kkit. Industrial
automation production system with PLC and HMI.
Worksheet and post-study. Data is collected from
expert assessments, and obtained from the scores
during the practice worksheet skills and the scores
from the post-study test of the sample group And
then brought to the industrial automation
demonstration kit with PLC and HMI. The research
results were found that the industrial automation
demonstration Kit with PLC and HMI was created
by the researcher. Effective 82.80 / 81.25, meeting
the criteria 80/80, can be used in the teaching of
control systems in industrial applications, and the
expert satisfaction of industrial automation
demonstration with PLC and HMI was very good
(4.77

Keywords:Demonstration kit, PLC, HMI,
Industrial automation

1. Introduction

The Office of the \ocational Education
Commission is the main organization for the
management of vocational education and
professional training for the people throughout
their lives to have quality, meet standards and
manage knowledge by the needs of the labor
market and the independent profession. Which
corresponds to the economic and social
development of the country and suits the labor
needs of the industrial sector as much as possible.
Therefore, the management of teaching and
learning according to the Diploma of Vocational

46

Year 2557 in the field of electrical power. Office of
the Vocational Education Commission focus on
teachers to organize the teaching process by
adhering to activities for learners to learn from real
experiences. Practice doing and doing consistent
with the content and interests of the learners.
Instructional management must be practiced for
students to acquire skills and expertise.

In practice, to acquire skills, it is necessary
to practice often until the learners have the
expertise to perform their work. Today, technology
has changed and developed rapidly.  Especially
the program control technology (Programmable
Logic Control System; PLC) to support the
development of industrial systems in the future.
Therefore, a group of people has been created and
developed to play a role in the use and control of
this PLC system to comply and support the use of
modern technology as required by the
establishment. Nowadays, modern media has
been used to develop a wide variety of manpower.
Especially the way that personnel will work
directly. Alternatively, they may also try out a
practical work package that matches those used in
the facility. Most of the teaching materials are
simulated for classroom demonstrations, not
industrial machines used in the workshop direct
establishment. Therefore, if there is a simulation of
the experimental set that is closest to the real
industry. It will allow the students to use the
virtual equipment and become familiar with the use
of PLC control systems, which will give the
students the knowledge and skills that best meet the
needs of the establishment or industry.

In most cases, the teaching material is displayed
as an indicator light and as a digital input-output,
such as a conveyance indication. Sensor and motor
activity is indicated by a lamp instead. Because
training kits are expensive, which is the meat in
this part that students have to use their imagination.

In understanding the content, which may make the
learners understand the principle of operation of the
system is not as good as they should. From such
importance and problems, the maker therefore
developed a demonstration kit for industrial
automation production systems with PLC and HMI
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showing the operation through real equipment.
With the aim of students to reduce their
imagination to understand the content and to help
learners understand the principles of programming
and receiving analog signals from sensors, which
will be used as teaching materials in the course of
Industrial Control System, course code 3104-2006.

2. Research Methodology

Population and Sample, the population is a
higher vocational certificate student in electrical
power, who are enrolled in industrial control
systems. The sample group was the second year of
Diploma students in  Power Electrician,
Chaiyaphum Technical College, Chaiyaphum
Province, who enrolled in the Industrial Control
System Course Code 3104-2006, Semester 1,
Academic Year 2020, amount 20 people by
selecting a specific (Purposive Sampling) because
of the location limitations time to experiment and is
a group of students taught by the researcher.

3. Design a demonstration kit for
industrial automation with PLC and
HMI

Fig.1 Model of demonstration kit in industrial
automation

The industrial automation production system
model consists of:

1. X-axis cylinder

2. Y-axis cylinder

3. Z-axis cylinder

4. DC motor

5. Packing magazine

6. Equipment holder
4. Results

4.1 Results of creating research tools

Table 1: Correspond with lesson plan
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No Ttems

1. The behavioral objectves of the corriculum ara clearly 500
defined,

1. The patem of tzaching i clear 433 05 Tha most
3. The lezson planformat & sasy to understand. 467 05t Tha most
4. Dewildcontent suitable for tzaching 467 05t Tha most
3 Teaching and karning activities spproprists 467 05t Tha most
6.  Suitable for Baching 300 0K Tha most

Average 47 - The most

Table 2: Correspond with content

No i I 8D Meanie
1. Propaly prioritize behaviors| objectives 47 00 Themost
1 Conkntcoves befiaviorsl pumposzs, 47 08 Themst
3 A duscripfion of the connt s appropriata. 433 08 Verymuch
4 The conentis accumste ind clew. 47 00 Themost
3. The imagz isralated tothe content S0 000 Themst
i Theconentinapprorinteforfie el ofthebarnan, 433 030 Varymueh
Average 47 - The most
Table 3: Correspond with the field of testing
Ko Ttems I 5D Meanie
1. Theexammeats the behavioral abjectivas, S0 Themt
1 Sulabiity andconsstncy with contnt 467 03 Tha most
3. The niomber of tests ppeopriats for e content S0 00 Themt
4 Cuesions and ansvwars ane ckar, 43 03 Veymh
5 Thedifficulry of the enam & snitsbl for barrers 467 03 Themmt
6. Able o memsue thelr bnovlade: and undenstanding
thaly 467 03 Tha most
Averagy i - The most

Table 4: Correspond with laboratory sheet

Ko Ttems X 5D. Meaning
1. Experiments are spproprisk and consstent 500 000 The most
with fi2 conient.
1. The demp worksheat covers the behavioral objectives. 500 000 The most
3. The pictores in the dempretration worksheat enhence the
understanding of leaming, 467 038 The most
4. The saquence of the sxperiments] ags iz approprizte. 431 000 Yery mch
3. The demonstration workshest iz suitshls for theage ofthe 467 00D The most

leamer.

6. Ther iz an explanation that iz sccome and emy to SO0 O5E The most
undarztand,

7. Esssofuse 500 038 The most

B There are some tips and pracautions. 433 03k Very much
Thars iz 2 clar question-answer. 500 000 The most

llill. Abls to messure their Inowledse and understanding 467 05 The most
ckaly

Average 4.67 - The most
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4.2 Performance Demonstration Kit for

Industrial Automation with PLC and HMI Table 9: Analysis of academic achievement

. . scores
Table 5: Correspond with demonstration
No Ttems ¥ 5D Meaning :
I Wl
1. Creating s demp kit is for the purposs. 500 000 The most [temm N E T fore
1. Encoumsge kaners to laam sbow control mateme in 500 00D The most bt ke M mne
indusrial work, 0 i a  nr
3. Thesize and shepe ae approprists, 467 058 The most Avalamic adbEvemant et - '
4. The positioning of iz squipment iz rassonatle. 43 05 Verymuch
5. The quality of the equipment end fe structre isstrong. 500 0.3% The most
6. Maintenanos and sasy claaning 433 05 Very much
T, Itis comvenient and saf to v, 467 058 The mast . .
3 Tools end equipment as suktabl for kares, 500 000 The most Table 10.'C0r_npar|so.n of pre'teSt_ and pOSt'St"!dy
0. The explanationis accume andessy b 467 00 Thamost scores with industrial automation production
undarstand, systems using PLC and HMI.
10 Thers am cles and aoursts pictuses 500 05t The most
anplainke e d2ps
Avera a8 The most Nof .
B Sfent Averaz Ly i
Table 6: Performance analysis of the Pra-Test Seeee i 603 _ )
demonstration unit s LT
Poat-Teat Seo 0 1603
Ttems NoofStudent  Ful Sore  TofalBcore  Scoreaveraze Percentame
Formativs et . -
b % T 10y .
JTb]Jl:\ 0 bl 44 bl R 5. Conclusion
SomieTst 10 1 3 5§ . o _
A demonstration of industrial automation

Table 7: Results from comparing
learning achievement

learners'

Noof Rl Toll  Som

by Sudent  Soore  Boore  avwam
Applicstonofbusic ommands toMisabishiPLC. 0 00 {3
with G Wod3 grozmm
(ntha spolicafion of FLC in varlows ndustrialvsems 10 ) i) 03
Sm »¥ N 1% #
Table 8: Analysis of post-study test scores
b Noof Rl Tl Sun
Sudew N S avenm

Applcatonof bl ommand o MiabishiPLC 0 100 1 M3
i G Wotk3 progam

Onthe apolication of L in vaions il wsee. 10
i

D I 41

D 0 i Hb
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products, PLC, and HMI that were built, the
experts were satisfied at the highest level of
satisfaction (4.77). After the learner has tried to use
the water pump working demonstration with
built-in PLC and HMI and figured out the
demonstration performance. The demonstration set
had an efficiency of 82.80 / 81.25, meeting the
criteria 80/80 when tested with E1 / E2 values,
indicating that the generated demonstration unit
was effective and could be used in teaching and
learning activities.
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