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Abstrak

Perkembangan pesat dalam revolusi industri 4.0 memiliki pergeseran kebutuhan dalam
pendidikan. Dosen jurusan teknik industri Swiss German University diharapkan mampu
membawa inovasi berbasis teknologi untuk mencapai keberhasilan dalam pembelajaran. Sejak
maraknya pandemi Covid-19 di mana segala aktivitas dibatasi oleh protokol kesehatan,
kebutuhan transformasi laboratorium fisik menjadi konsep virtual semakin meningkat. Penelitian
ini bertujuan untuk menganalisis laboratorium virtual khususnya untuk menunjang kegiatan
pembelajaran otomasi industri. Mesin virtual digunakan untuk menduplikasi mesin nyata yang
berjalan di lingkungan simulasi. Software open source seperti OpenPLC dan Node-RED
digunakan sebagai sarana bagi mahasiswa untuk belajar dan mempelajari tentang otomasi
industri. Proyek akhir semester telah dikerjakan oleh sekelompok mahasiswa dengan
memanfaatkan laboratorium virtual ini, dan kemudian hasil evaluasi pelaksanaan mata kuliah
ini dilakukan berdasarkan respon mahasiswa dari penilaian perkuliahan pada mata kuliah
otomasi industri. Selain itu, berdasarkan uji penerimaan pengguna modul Node-RED, 44,4%
peserta menilai cukup baik, 44,4% lainnya menilai baik, dan 11,1% peserta menilai sangat baik.
Hasilnya, laboratorium virtual dapat secara efektif dan efisien mendukung transfer pengetahuan
kepada mahasiswa.
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Abstract

Fast developments in industrial revolution 4.0 have necessities in a shifting of education.
Lecturers in the industrial engineering department of Swiss German University are expected to
bring technology-based innovation to achieve success in learning. Since the rise of the Covid-19
pandemic, where all activities are restricted by health protocol, the need for physical laboratory
transformation into a virtual concept has increased. This research aims to analyse a virtual
laboratory especially for supporting the learning activity of industrial automation. The virtual
machine duplicates the real machine running in a simulated environment. Open-source software
such as OpenPLC and Node-RED are used as tools for students to study and learn about
industrial automation. A group of students did the final project by utilizing this virtual laboratory
and then the final evaluation of course performance was carried out based on the students’
responses from the lecture assessment on the course of industrial automation. In addition, based
on the user acceptance test of Node-RED training modules, 44.4% of participants consider good
enough, another 44,4% consider great, and 11,1% of participants consider excellent. As a result,
the virtual laboratory may effectively and efficiently support the knowledge transfer to the
students.
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INTRODUCTION

The  digital

manufacturing/production and

transformation ~ of
related
industries, as well as value creation processes,
is known as industry revolution 4.0 or Industry
4.0. Common characteristics of the Industry
4.0 are

digitalization of manufacturing which is driven

identified from the increase in
by four factors such as increased data volume,
computational power, and connectivity; the
emergence of analytics, capabilities, and
business intelligence; the occurrence of new
forms of interaction between humans and
machines; and improvements in digital transfer
instructions to the physical world [1]. In
principle, the needs of integration for machines,
workflows, and systems by implementing
intelligent networks to control each other
independently is the essence of Industry 4.0.
Covid-19 has invaded many countries
which infected and killed millions of people.
When the pandemic of Covid-19 broke out,
massive effects were impressed upon the
health sector, exhausting the health care
system, disrupting the education system,
bringing harm to business and economy, and
other fields [2]. With the restriction of face-to-
face learning as normal, learning from home
through certain applications, online lectures/
advisories, and online seminars/workshops/
trainings are examples of educational services
that accelerate the application of education in
the Industry 4.0 era. In addition, both students

and lecturers are encouraged to understand the

use of digital technology or interactive media
to support the teaching and learning activities.

There are several technologies relevant
to the future of education such as distance
learning, e-learning, virtual laboratories, and
dynamics based virtual systems. Technology
in the form of advanced applications has been
incorporated into various learning activities,
including virtual laboratories performance and
training students to learn independently [3][4].
A virtual laboratory is a computer-based
activity where students interact with an
experimental apparatus or other activity via a
computer interface [5]. A virtual laboratory
can be a pre-practicum tool before students
carry out the real practicum in a conventional
laboratory. In its use, virtual laboratories have
a good impact on student development. Virtual
laboratories make it easier for students to
connect theoretical and practical aspects [6].
The virtual laboratory developed in this study
contains additional material related to
industrial automation competencies.

Industrial automation is a course
primarily designed for engineering students at
advanced undergraduate level, especially in
industrial engineering, so they can learn the
automation  and  production  systems
technologies in modern manufacturing. In this
course, students learn the concept and various
example of implementation related to
automation or robotics such as material
handling, quality system, manufacturing
system, and manufacturing support system.

The main problem of this research is students
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cannot conduct the experiments due to limited
physical equipment and activities’ restrictions
during the Covid-19 pandemic. This research
will analyse the virtual laboratory for students
to learn about PLC as part of the basic element
of automation, and Node-RED for students to
learn about workflow of 10T in industrial level.
PLCs are widely used and important in
industrial automation to increase reliability,
stability, and performance of production
equipment. Meanwhile, the integration of
several PLC’s and data gathering from the
sensors will be handled by Node-RED.

In this section, several prior references

will be explained for state of the art.

1. Virtual Laboratory

The virtual laboratory can be used as a
supplement to the conventional laboratory to
enhance the knowledge of the students [7]. In
addition, the virtual laboratory can be more
conventional

economical compared to

laboratory due to elimination of equipment,
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staff, maintenance and operating cost [8]. A
case study in China showed that virtual
laboratory can be used as new pedagogical tool
for undergraduate student [9]. By measuring
the course outcome, the virtual laboratory can
improve the understanding and enrich

students’ knowledge [10].

2. Industrial Automation

Industrial automation is defined as the
use of computer systems and artificial
intelligence in place of humans in different
industries [11]. Industrial automation provides
high quality and flexibility, as well as
enhancing the productivity as well as safety of
the system. Industrial automation is set of
technologies that results in operations of
industrial machines and systems without
significant human intervention and achieves
performance superior to manual operation
[12]. Based on ISA-95/IEC-62264, industrial
automation can be described in four levels as

shown in Figure 1.

according to IEC 62264 [ 154 05

Discrete Control
Level 2 Level 3 Level 4

- Batch Control
Level 1

Level D0

Figure 1. Functional hierarchy according to IEC 62264/1SA 95 [13]
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Level O is a sensor and actuator that3. 3. OpenPLC

directly interacts with the process of the
machine. Level 1 is an automatic control and
Level 2 is a supervisory control. Level 3
production control which is responsible for
maintenance, production, quality, inventory,
etc. Level 4 enterprise is mainly concerned
with management functions, sales, marketing,

etc

Especially for Level 1 and level 2,
communications are commonly connected
through either point-to-point cabled solutions
(4—20mA current loop) or through fieldbuses
(Modbus, Profibus, etc.). Ethernet and serial
connections are used to an increasing extent as
well. Fieldbuses and Ethernet can give an
impression of a standard solution but the data
exchange protocol on top of them is often
proprietary. Figure 2 shows the diversity of

data and interfaces in industrial automation.

Components

ERP and MES

Plant Information
Bus

SCADA, DCS

Fieldbus specific
Communication driver

PLC programming

Specific fieldbus

Field devices

? z %’

OpenPLC is integration of PLCOpen
Editor and MatPLC compiler on a complete
PLC package, with support of open source
hardware and popular SCADA protocol [15].
MatPLC is the most prominent open source
PLC. MatPLC behaves like a soft-PLC on
POSIX compliant operating systems and is
composed of several modules, each of which is
executed on a different thread. Although
MatPLC became the foundation of an open
source PLC, few things are still missing where
the program lacks an interface with the
programming IDE, a hardware platform to run
it with built-in physical 1/O and support for
ladder logic. One of the tools provided with the
MatPLC is the MatlEC Compiler [16]. An
Integrated Development Environment (IDE)
was developed for IEC 61131-3 framework
called PLCOpen Editor [17].

Models Technologies
B2MML
ﬂ IEC/I1SO 62264
XML OfPE LiA
e.g.PDM, FDT,
Objects EDD, DDXML,
FDCML, ...
Database systems 1 l
OPC
Function blocks ‘l‘ l
Binary / IEC61131-3
Discrete
data 1‘ l

IEC61158
I
Embedded

Figure 2. Diversity of data and interfaces [14]
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The IDE consists of a Graphical User Interface
that allows the development of programs in
any of the programming languages defined in
IEC 61131-3. Additionally, the IDE also has a
backend compiler that can generate IEC
61131-3 Structured Text code out of the user
program. PLCOpen Editor was created mainly

4.

to allow students to use an IEC 61131-3
programming environment on their own
personal computers and practice with the
language, without having to pay expensive

license deals from existing vendors.

The OpenPLC has many other functions
to perform, such as communication over
Ethernet for MODBUS-TCP supervisory
systems, RS-485 and USB, individual modules
control, error messages generation and so on.
MODBUS is an industry standard protocol for
automation devices. Although, the message
format is maintained, there are some variations
of this protocol depending on the physical
interface it will be used on. As the OpenPLC
has Ethernet over TCP-IP, its implementation
the MODBUS-TCP

was supported for

protocol [18].

OpenPLC Runtime and OpenPLC
Editor are the two components that make up
OpenPLC. The Runtime is portable software
made to work on everything, from an 8-bit
AVR in an Arduino board to a 64-bit Xeon in
a server rack, or from the smallest
microcontrollers to robust cloud servers. It is
in charge of carrying out the PLC programs
that are written using the OpenPLC Editor.

Currently, OpenPLC Runtime can be
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supported on the platform of ESP8266,
Ardunio family, UniPi Industrial Platform, and
so on. In addition, all Linux & Windows
versions are targeted only as generic soft-PLC
[19].

4. Node-RED

Node-RED is an open source flow-
based development tool for the integration of
loT hardware devices, APIs (application
programming interfaces) and online services
developed by IBM Emerging Technology
[20]. Node-RED is a free JavaScript-based
tool, built on Node.js platform, which provides
a visual browser-based flow editor. The system
contains nodes that are represented by
appropriate icons. It can operate in two ways:
drag, drop and wire up nodes, or import
Node-RED

developers to wire up input, output and

JavaScript  code. enables
processing nodes in order to create flows for
data processing, controlling things, or sending
alerts [21]. It works on the following principle:
it enables the connection of web services or
customizes nodes to one another or to things,
in order to perform functions such as sending
sensor data via e-mail or to services like
Twitter, easily performing complex analysis,

etc.

The minimum general specification for
running Node-RED

described as follows: at least 1 generation of

in general can be

Raspberry Pi, 512 MB of memory, few GiB

storage, and network connection. Node-RED
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can run in Debian-based operating system,
RPM-based operating system, and Windows
[22].

5. LMS

E-learning makes use of computer and internet
technologies to reach and engage more
individuals, particularly those who are unable
to attend traditional classroom instructions due
to their location or circumstances. E-learning
focused more on developing human cognitive
skills through knowledge sharing and applying
knowledge or method to solve the problems
[23].

The Learning Management System
(LMS) is an online platform that connects
educators and learners. The LMS itself helps
in easy exchange of classroom materials and
activities. It's also a platform that enables
teachers and students to engage outside of the
classroom, via forums, to have discussions that
otherwise take up time that could be spent
learning and teaching [24]. The Learning
Management System (LMS) is a software
program that is used for educating, training,
monitoring, reviewing, providing educational

materials, and overall management [25].

Moodle is the most popular and
preferred open-source LMS. Moodle has a
high rate of acceptance in the community and
in many institutions and has a wide variety of
active courses, available in many languages
[26][27]. A recent study that determined the

effect of LMSs on students’ performance in
educational measurement and evaluation
recommends that LMSs such as Moodle

should be learnt and used by lecturers [28].

The basic requirements for Moodle are
as follows: 200MB disk space for the Moodle
code, plus as much as you need to store
content. 5GB is probably a realistic minimum,
processor of 1 GHz (min), 2 GHz dual core or
more recommended, memory of 512MB
(min), 1GB or more is recommended. 8GB
plus is likely on a large production server.
Moodle is primarily developed in Linux using
Apache, PostgreSQL/MySQL/MariaDB and
PHP. Meanwhile,
Windows with php5.5 onward, the Visual C++
Redistributable for Visual Studio 2012 is
required [29].

if it is installed in a

RESEARCH METHOD

System Description

The fundamental requirement of e-
Learning platforms is to make contents
accessible on the web and give to students a
privileged communication channel with
didactic tutors and teachers [30]. Figure 3
shows the system structure of the virtual
laboratory. The students from each group can
access the virtual machine for web-based
applications from their home or anywhere as
long as the internet connection is available.
Each group consists of 4 or 5 students, and they

can access the virtual machine simultaneously.
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Figure 3. System Structure of Virtual Laboratory

In this virtual laboratory, the hardware
for physical server must be reliable, especially
in server uptime. The hardware of physical
server is using HPE ProLiant ML110 Genl0
4108, with Xeon Silver 1.8 GHz, 8 cores, 16
GB RAM, and 2 TB storage. This server is
connected to the internal university network
with firewall in a separated machine to protect
the system security from external attacks and
preserve the performance of virtual server.
VMware®

framework of the server which supports 64-

is used as the virtualization

bits architecture and using hardware CPU

virtualization provided by Intel®.

Figure 4 shows the configuration of the
virtual machine on the physical server. On
VM-1, the openPLC and Node-RED are only
one session, therefore each group must access
the VM-1 according to the determined
install the

schedule. Students can also
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openPLC and Node-RED on their own laptops.
VM-2 is the ELMS and multiple students can
access the materials, assignments, quizzes, and
so on with a maximum of 30 students
accessing at the same time. VM-3 was
specially dedicated for other tools (e.g.
statistics, discrete event simulation, system
dynamics, agent-based simulation, etc.). VM-

3 is not utilized in this research.

Virtual machine is used as an
efficient and isolated duplication of a real
machine. In the virtual machine, Linux
Debian 10 64-bit, Apache,
MySQL/MariaDB and PHP are installed.
Then, all applications
(OpenPLC, Node-RED, and Moodle) are

installed and configured in the virtual

web-based

machine. Figure 5 shows the system layer

of the virtual laboratory.
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VM-1: OpenPLC & Node-RED
(ie-lab.sgu.ac.id)

VM-2: ELMS
(iedept.sgu.ac.id)

VM-3: Other

RAM 2
GB
CPU 1 Core

250
GB

RAM 2
GB GB
CPU 1 Core

250
GB

RAM 4

CPU 2
Cores

i

RAM 16 GB CPU 8 Cores 27TB

Figure 4. System Structure of Virtual Laboratory

Web-based application

HPE ProLiant ML110 Gen10 4108

Figure 5. System layer of the virtual laboratory

RESULT AND DISCUSSION

Implementation of virtual laboratory
was done by dividing the students into several
groups. Each group will try to explore and
integrate the application of OpenPLC and
Node-RED as part of Industrial Internet of
Things (I10T), then documented in the form of
experiment modules. The runtime of
OpenPLC will be deployed at the virtual

server, and can be used by students for

executing their PLC program. Figure 6 shows
the dashboard of OpenPLC Runtime.

For developing and simulating the PLC
program by using ladder logic diagram,
OpenPLC Editor can be used and run in each
student’s PC/Laptop. Students will collaborate
in each group for developing the PLC
program. Figure 7 shows the example of input
and output in the OpenPLC Editor, while
Figure 8 shows the example of ladder
programming used in the OpenPLC Editor.
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Dashboard
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DNE3
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Figure 6. OpenPLC dashboard
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Figure 7. Example input and output in the OpenPLC Editor
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An
communication between Node-RED and MQTT

experiment module on
was developed by each group of the students.
In this module, the HMI of Node-RED wiill be

used to display the condition from the sensor.
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Figure 9 shows the Node-RED editor windows
which contain four main components: header,
pallette, workspace, and sidebar.

The header on the top contains the

deploy button, main menu, and user menu if
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the user authentication is enabled. The pallette
in the left contains the available nodes that can
be utilized by the user. The workspace in the
middle is the area where the flows are created,
and sidebar at right side is used to bring
information about the palette or flows that

currently being developed, and displays

< C A Notsecure | ie-labisgu.acid:1880/#flow/cf53f315.bf27d

message to debug nodes within the flow, as
well as log messages from the runtime.

The dashboard board can be developed
by utilizing and configuring the Node-RED
palettes in the workspace. Figure 10 shows an
example of user interface from Node-RED for
indicating or changing the gauge.

=<, Node-RED

Flow 1

~ common

inject
debug
complete
cteh button
status
linkin siider

link cut

comment
text input
~ function

function

switch

change

v Flows
> B Flow1
> Subflows

> Global Configuration Nodes

E§ Flow1

Flow "cf53f315 bf27a"

output text

Figure 9. Node-RED editor window

Default
tewt halla werld
gauge
a 163
el \-\.nr|
alider @
CLtpE Test hello world

BUTTON

Figure 10. Example of Node-RED human machine interface
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LMS
Management System) has been prepared to

In addition, (Learning
support students learning Node-RED. Table 1
shows the topics on Node-RED E-learning that
can be separated into three main courses:
Beginner, Intermediate, and Advanced.

Figure 11 shows that the visual of the
LMS dashboard where students have access to
e-learning. Students can access and study the
available Node-RED modules. The modules

are delivered in text with some explanations of

the content.

For instance, a topic that explains about
the palettes and flows of the Node-RED by
showing an example of figures of the palettes
or flows, so that students can see the visual
configuration of the Node-RED’s palettes and
flows in the workspace. In addition, a short-
answer quiz is given to test students’
understanding about the learning content that
they have learned from the provided learning

content in the LMS.

Table 1. Course Divisions for the Node-RED E-learning

Beginner

Intermediate Advanced

Introduction to Node-RED

Installing Node-RED on some systems such as

Linux, Windows, and Raspberry Pi

Understanding the fundamental knowledge of

Node-RED

Applying Communication Protocol
Dashboard on Programming such as
Node-RED MODBUS-TCP and

Creating a simple model based on the previous

chapter: Understanding the fundamental
knowledge of Node-RED

MQTT

user test o ves

Customise this page

Recently accessed courses

Figure 11. Visual of the LMS dashboard as a student
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Table 2. Lecturer assessment on course of Industrial Automation

Respondent Q01 Q02 Q03 Q04 Q05 Q06 Q07 Total Score
1 4 4 4 4 4 5 4 4.14
2 4 4 4 4 4 4 4 4.00
3 4 4 4 4 4 4 4 4.00
4 5 5 5 4 5 5 4 4.71
5 5 5 5 5 5 5 5 5.00
6 4 3 3 4 4 3 4 3.57
7 4 3 4 5 3 5 4 4.00
8 1 1 1 1 1 3 1 1.29
9 4 3 4 3 3 4 3 3.43
10 4 3 3 3 4 4 3 3.43
11 5 5 5 5 5 5 5 5.00
Average  4.00 3.64 3.82 382 382 427 3.73
Total Score Average 3.87
Note:

QO1. Attendance/punctuality in class

QO02. Clear and understandable explanation
QQ03. Class control (ability to manage the class)
QO04. Teaching materials provided

QO05. Prompt feedback (quizzes, assignment)
QO06. The usage of proper English Language
QQ7. Online learning teaching method

*)Scale 1-5

Lecturer assessment is used by the
Department of Industrial Engineering — SGU
as an evaluation instrument to assess lecturer
performance. Lecturer assement is used to
figure out how the students respond to the
course of Industrial Automation which is
associated with the implementation of the
virtual laboratory, There are 11 students who
participated in the lecturer assessment with the
results as seen on Table 2.

Based on Table 2, the highest total score
(5.00) is given by two students, while the
lowest total score (1.29) is given by one

student. The average of total score for the

264

Industrial Automation course is 3.87. Since the
implementation of virtual laboratory is part of
group project, then Q05 and QO7 can be
interpreted as the impact of the implementation
for this course. In QO05, the highest score and
the lowest score are 5 and 1 respectively, with
an average of 3.82. In QO7, the highest score
and the lowest score are 5 and 1 respectively,
with an average of 3.73.

Furthermore, a user acceptance test has
been used to review the virtual laboratory
The

questionnaire is based on the e-learning

through a survey or questionnaire.

platform’s user experience such as the well-
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being of the design, attractiveness, simplicity,
and the overall quality of the e-learning
platform. There are nine respondents for the
questionnaire with 62.5% of the respondents
from the Department of Mechanical Engineering
with concentration in Mechatronics and 37.5%
of the respondents from the Department of
Industrial Engineering. The purpose of well-
being of the design is to show how good the
design of the e-learning for the user to
navigating the platform, as shown in Figure 12.

The nine responses are quite varied.
Five out of nine (55.6%) are answered on the
scale of four which is slightly good, then the
three out of nine (33.3%) are answered on the

scale of five that is good. One out of nine

how well is the platform's design?
9 responses

6

(11.19%) is answered on the scale of six which
is terrific. To sum up how well the design is,
the design of the platform looks good for the
user.

The attractiveness of platform must be
measured to pique the user interest to
navigating the e-learning platform, as shown in
Figure 13. According to the Figure 13, one out
of nine (11.1%) replied that the attractiveness
of the design is slightly bad, two out of nine
(22.2%)

attractiveness of the design, followed by the

replied slightly good for the
six out of nine (66.7%) replied good for the
attractiveness of the design. Therefore, the
attractiveness of the e-learning design platform

looks good for the user.

5 (55.6%)

3 (33.3%)

1 (11.1%)

4 5 6

Figure 12. Result of the E-learning’s Platform Well-being Design

how attractive is the platform's design?
9 responses

6

2(22.2%)

Figure 13. Result of E-learning Platform’s Design Attractiveness
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How simple was it to get around the platform?

9 responses

6 (66.7%)

1 (11.1%)

Figure 14. Result of E-learning’s Platform Simplicity.

What would you say the overall quality of your platform experience was?

9 responses

4

3

2

0 (0%) 0(0%) 0 (0%)

4 (44.4%)

1 (11.1%)

1 2 3

4 5 6

Figure 15. Result of the E-learning Platform’s Overall Quality

The simplicity is imperative for the
user’s experience to use the e-learning
platform without trouble. The simplicity’s
result of the e-learning platform can be seen in
Figure 14.

Figure 14 shows that the e-learning
platform is simple to use for the nine
responses. Six out of nine (66.7%) responded
that the simplicity of the e-learning platform is
slightly good, then the two out of nine (22.2%)
responded that the e-learning platform’s
simplicity is good, followed by the one out of
nine (11.1%) responded that the simplicity of
the e-learning platform is terrific. Therefore,
the simplicity of the e-learning platform is
simple to use for the responses so that the user
can explore the e-learning platform without
trouble.

Figure 15 shows the overall quality of

the e-learning platform’s experience. The scale
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begins from one to six which leads from poor
to terrific result. the four out of nine responses
(44.4%) answered that the overall quality is
slightly good, and four out of nine responses
(44.4%) answered good for the overall quality.
Then the one out of nine (11.1%) answered
terrific for the overall quality of the e-learning
platform. Moreover, the overall quality of the
e-learning platform for the user experience is

good and decent to explore inside the platform.

CONCLUSION AND RECOMMENDATION

In this paper, the e-learning experience
using virtual laboratory is presented as part of
Industrial Automation course. The virtual
laboratory was implemented as part of a group
project, so that students can try to explore and
integrate the applications related to industrial

automation.
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This research has been completed, in
that it interpreted the results of the lecturer
assessment and user acceptance test. The
lecturer assesement indicates that students
respond positively to the course of Industrial
Automation which is associated with the
implementation of the virtual laboratory.
Meanwhile, the user acceptance test indicates
the modules for industrial automation has been
a success for the overall result. The e-learning
is accepted and it successfully supports
knowledge sharing to the learners effectively
and efficiently.The user acceptance test was
done to measure how effective and efficient
the e-learning system is for knowledge
sharing. The questionnaire was constructed,
which is about the well-being of the design,
attractiveness, simplicity, and overall quality.
The that
successful in facilitationg good quality

Overall, the

results showed e-learning is

learning to the students.
participants are satisfied with the e-learning
performance and they think that e-learning is
useful and effective for their study. In general,
e-learning can be implemented and used by
any organization as a standardized learning
source and platform.

During the discussion and feedback
from students, CodeSYS can be used as an
alternative for learning and simulating the PLC
program, since OpenPLC is an open source
software with limited support. Codesys is a
development environment for programming
to the

controller applications according

international industrial standard IEC 61131-3.

Pratama, Darwin, Sofianti, Virtual Laboratory ...
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In addition, the palettes of Node-RED need
more exploration and can be used for many
applications related to the Internet of things
(loT). For example, how Node-RED can
communicate with various protocols, such as
OPC-UA, http, udp, etc. Developing other
modules that can integrate the Dobot Magician
arm robot with Node-RED that can work
together with Vision Kit or Conveyer Belt Kit

can also be conducted as further improvement.
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