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ABSTRACT

With limited electrical resources and the increasing use of loads on the industry, it is required to
optimize the use of electrical power. Thus, it requires continuous monitoring and automatic load
control. Overall monitoring of power loads, and electrical control settings in the optimization of
production machines that can be monitored remotely and comprehensively. To overcome this
problem, the design of the electrical power load control device on production machines with scada
based on programmable logic controllers and smartphones is made. This study uses an
experimental method to obtain a suitable machine simulator, then the following steps are carried

out: collecting data and information, determining the controller and communication system,
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making hardware design, wiring simulator, software controller design, android smartphone
software design and HMI software design. As for the control of the electric power control system
in optimizing the operation of production machines with scada and smartphones. From the test
results obtained a system that can work well. This is evidenced by looking at the measurement
data for testing the input/output signal from the controller by looking directly at the controller, as
well as on the HMI monitor by displaying the amount of electrical power used and the amount of
available electrical resources, which is done by simulating analog input/output. with a scale of 0-
100% (0-10 V), 0-1000 KW (0-10 V).
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Abstract: With limited electrical resources and the increasing use of loads on the industry, it
is required to optimize the use of electrical power. Thus, it requires continuous monitoring and
automatic load control. Overall monitoring of power loads, and electrical control settings in the
optimization of production machines that can be monitored remotely and comprehensively. To
overcome this problem, the design of the electrical power load control device on production
machines with scada based on programmable logic controllers and smartphones is made. This
study uses an experimental method to obtain a suitable machine simulator, then the following
steps are carried out: collecting data and information, determining the controller and
communication system, making hardware design, wiring simulator, software controller design,
android smartphone software design and HMI software design. As for the control of the electric
power control system in optimizing the operation of production machines with scada and
smartphones. From the test results obtained a system that can work well. This is evidenced by
looking at the measurement data for testing the input/output signal from the controller by
looking directly at the controller, as well as on the HMI monitor by displaying the amount of
electrical power used and the amount of available electrical resources, which is done by
simulating analog input/output. with a scale of 0-100% (0-10 V), 0-1000 KW (0-10 V).

Keyword: PLC Control, Android, Mobile HMI, WiFi, SCADA

INTRODUCTION

In development, infant incubators can use loT for access control and monitoring.
Internet of Things is a concept where everyday objects or devices are connected and
communicate with each other through the Internet network (Nurfajar Muslim, 2017).

Based on the existing problems, development is needed in the infant incubator so that it
can reduce the death rate in infants caused by tilt and vibration that occurs during transfer, and
can be monitored in real-time by other parameters so that the baby's condition is
maintained. (Laurence Blaxter, 2017).
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The use of electric power is very much, both the use in homes, offices and especially the
use of industrial electric power (Sardi Salim, 2022). Electronic technology nowadays all
household and industrial equipment mostly uses electricity (Dini Mulyani, 2018). With limited
electrical resources and increasing load usage, it is required to optimize the use of electrical
power, to prevent overloading which results in other losses (Abrar Tanjung, 2020). With the
number of loads that are increasing along with the needs of the required users of electricity
maximally and efficiently. due to limited existing sources of electricity. Maximum use of the
load in accordance with the available resources and efficient no excess resources available
(Ditjeng Marsudi, 2006). To control the maximum use of power requires continuous monitoring
and automatic load control is not controlled by an operator (Ditjeng Marsudi, 2006).1t takes
monitoring of the entire power load, therefore a system is needed to be able to regulate electrical
control in the optimization of production machinery and can be monitored remotely and
thoroughly (Ditjeng Marsudi, 2006). With the use of an integrated control system and an
automatic control system with easy monitoring, it will reduce production losses and more
importantly reduce the level of work accidents, because the load control process is carried out
automatically, not carried out by the operator directly (Ditjeng Marsudi, 2006).

METHOD

This research was conducted to obtain a reliable machine control continuously with high
control accuracy, which is supported by the ease of monitoring and controlling the machine
itself. By using an integrated control programme and an accurate interface (HMI) and easy
access to monitor the activities of the control system for the use of electric power with automatic
for operational production machines with animation control and remote monitor remotely using
scada and android smartphone.

Creating an automatic electric power usage control system for production machine
operations with animated controls and remote monitors using scada and android smartphones.
in homes, offices and especially the use of industrial electric power.

Research methods can be categorised into five general groups, as follows;

Historical methods
Descriptive/survey methods
Experimental method
Grounded researh method
Action research method.

As described in the book Research Methods (Moh.Nazir, Ph.D, 2011; 47).

Research methods specifically here the author uses 2 research methods, namely
experimental methods to get the most suitable engine simulator and descriptive methods to be
able to make descriptions, systematic, factual and accurate descriptions of the facts, properties
and relationships between the phenomena being investigated, by directly observing and
analysing existing data both field data and data from other sources.

MBS

Planning Hardware

Hardware design in the Design of Electrical Power Load Control System in Production
Machine Automation with PLC and Smartphone Based Scada, is a simulator tool to simulate
electrical power settings automatically adjusted between loads and available electrical
resources. The settings here will automatically function if there is a change in the power source
due to a certain disturbance so as not to interfere with the supply of power to the load or electric
power that will be distributed to the selected load according to a predetermined priority, for
more details can be seen in Figure 1.
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Figure 1. Network design of Power Control System

From Figure 1, there are 3 sources of electrical power with an automatic setting system
that can be determined and select chapters that are prioritised according to needs.

For the design of this automatic power regulator system using a Programmable logic
controller (PLC) while for display (display) using a TV monitor or computer.

The design of this Programmable Logic Control (PLC) Based Automatic Power
Regulator system using several communication systems can be seen in Figure 2.

Start (NO) | Input CPU Program Output
> | Points Point
g ° o— 10.0 R Q0.0
100 10.1 102 Qo0

Stop (NC) | |

g al o—101 _| l_( ) | Starter
Emergency Q0.0
STOP (NC) _l
o_l_o-—7l0.2

Figure 2. Input Output Communication on PLCs

In Figure 2, designed for all switches as input data to the controller through Digital input,
while for current reading data or the amount of electrical power load data used, input data
through analogue input. To control the power load or turn off and activate the power load as
well as for electrical power sources, digital output is used, where the digital output drives the

relay output and the relay will drive the motor control on the control panel.

As for controlling the power source and power load on the logic control on the controller,
the Controller will read the status of the source and the number of active electric power loads

to run the logic that has been made and stored on the controller.
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Planning Software

The software design here consists of a programme for the operation of the PLC and a
programme for the display of animation or indications of the processes occurring in the PLC.
Programming on the PLC is in the form of Leader diagrams, while for programming on
indications in the form of animated images connected to the address of the program on the PLC,
so that there is a change in the shape of the image display according to the conditions in the
PLC program.

RESULT AND DISCUSSION
Hardware Result and Discussion

Testing a 24 Volt Dc Power Supply with a capacity of 2 Amperes, there is a decrease in
voltage and an increase in temperature in the power supply unit.

Power supply is a source of power to operate the equipment used. After measuring and
summing up the required power, it turns out that a voltage of 24 volts is needed with a current
of more than 2 amperes. After replacing the power supply with a maximum capacity of 5
Amperes, all systems operate normally.

(b)

Figure 7. Power Supply (PS) 24 Volt DC and PS24 VS A

Ethernet-based communication between PLC Omron CP1L and HMI module MTV-100
cannot be done, with the condition that the communication cable is well connected.
Communication system between the Omron CP1L PLC using the Ethernet communication
system, using the CP1W module and the RG45 connection cable connected to the HUB with
the HMI module MTv connected to the HUB, as shown in Figure 5. At that time the indicator
light on the CP1W PLC communication module with the condition off as in Figure 6.
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Figure 5. Communication cable connection between Omron CP1L PLC and MTYV via HUB

Figure 6. Indicator CP1W is not connected between PLC and HMI

When communication between the PLC and the HMI module cannot be done, the EWS
is used as an auxiliary tool, and looks directly at the indicator light on the CP1W module and
the indicator light on the HUB where the channel used looks dead or flashing. The findings
obtained by the condition of the indicator light on the PLC communication module is dead, it
can be estimated that there is a problem with the PLC communication module, because the PLC
is still operating normally.

To prove it, EWS is used as a tool to detect cracks. By using the EWS and Ethernet cable
communication connected to the HUB and using the “Command Prompt” application to access
the IP address of the PLC CP1W communication module as shown in Figure 7. The results of
checking by accessing the IP address as above, obtained data as in Figure 8.

Command Prompt

osoft Windows [Version 16.8.18
19 Microsoft Corporation. All

redAsus»ping 192.168.258.1

Figure 7. Command Prompt application to access IP address 192.168.250.1
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Command Prompt

rosoft Windows [Version 18.8.:

2019 Microsoft Corporation. |

C:\Usersh\Asus»ping 192.168.258.1

Pinging 192.168
equest timed out.
equest timed out.
equest timed out.
lequest timed

Ping stat

istic
Packets

Figure 8. The result of checking IP Address 192.168.250.1 is not connected

Thus it can be confirmed that the CP1W PLC communication module is not working. To
fix this by cleaning the connection socket as a communication link or replacing it with a new
one. Then we check the hardware by removing the CP1W communication module from the
PLC and cleaning the connection socket and reinstalling it then we recheck using the
“Command Prompt” application and succeed as in Figure 9.

It can also be seen that the indicator contained in the CP1W module is blinking indicating
that it is connected can be seen in Figure 10.

Command Prompt

Microsoft Windows [Version 10.06.18363.1139]
(c) 2019 Microsoft Corporation. All rights reserved.

C:\Users\Asus>ping 192.168.250.1

Pinging 192.168.250.1 with 32 bytes of data:
from 192.168.250.1: bytes=32 time=4ms

from 192.168.250.1: bytes=32 time=3ms
from 192.168.250.1: bytes=32 time=2ms
from 192.168.250.1: bytes=32 time=2ms

Ping statistics for 192.168.250.1:

Packets: Sent = 4, Received = 4, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 2ms, Maximum = 4ms, Average = 2ms

Figure 9. The results of checking IP Address 192.168.250.1 can be connected after repairing
the module
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Figure 10. Indicator CP1W is already connected between PLC and HMI

In addition, an indication of whether or not the PLC is connected to the HMI can be seen
on the HMI display when in RUN if there is a PLC no response indication, it is certain that the
PLC is not connected to the HMI, can be seen in Figure 11.

Figure 11. HMI display indicator that is not connected to the PLC

However, if there is no PLC no response indication, it is certain that the PLC is connected
to the HMI, as can be seen in Figure 12.

Wifi-based remote communication between PLC and EWS cannot be done. Between PLC
and EWS communication can be with two types of communication, namely with an Ethernet
network via a HUB or by using a Wifi remote system via a Router device. When testing remote
communication and it turns out that it cannot be done, there are several possibilities that cause
it, including; connecting cable between PLC and HUB or HUB with Router, damage to the
HUB, damage to the PLC communication module.
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Figure 12. HMI display when connected to PLC

To analyze it can be seen from the indicator light on the communication module on the
PLC, the indicator on the channel of the HUB used and the indicator on the Ethernet port of the
EWS used. In addition, you can check the IP address used between the PLC device and the
computer that functions as an EWS by pinging the IP address of the PLC and EWS at the
command prompt.

After checking several possibilities above, it was found that the same IP address
number was used between PLC and EWS. After resetting; PLC IP address 192.168.250.1 and
EWS IP address is set automatically (DHCP), communication between PLC and EWS can be
done, for more details can be seen in Figure 13.

<~ Settings

@ TP-LINK_603F7C

IP settings

IP assignment:

Edit

Properties

SSID:

Protocol:

Security type:
Network band:
Network channel:
Link-local IPv6 address:
IPv4 address:
IPv4 DNS servers:
Manufacturer:
Description:
Driver version:

Physical address (MAC):

Copy

Figure 13. The result of checking IP Address 192.168.250.

Software Results and Discussion

Programming automatic power load selection so that it can automatically determine the
load that is maintained according to the selection. The Omron CP1L PLC program design uses
the CX Programmer software application with the programming according to Figure 14. By
defining the possible status that will occur when there is a change in the status of the electrical
power source, in this case consisting of 3 power sources; Generator-1, Generator-2, and
Generator-3.
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With 7 possibilities available namely; 1) All three generators with Run condition, 2)
Generator-1 Stop and two other Generators Stop, 3) Generator-2 Stop and two other generators
Run, 4) Generator-3 Stop and two other generators Run, 5) Generator-3 Run and two other
Generators Stop, 6) Generator-2 Run and two other Generators Stop, 7) Generator-1 Run and
the other two Generators Stop.

The status of the generators is compared with the input from the HMI for load selection
if any of the 7 possibilities occur. For example, if Motor-1 will be kept running when Generator-
1 stops. So by making a selection on the HMI the data is used for selection in the event of a
generator-1 Stop. Likewise for the five simulator motors, can be seen in Figure 15.

START

Generator 1 : Start, Generator 2 : Start
Generator 3 : Start

Motor 1 : Start, Motor 2 : Start,
Motor 3 : Start, Motor 4 : Start

Motor 5 : Start

v

Selection 1 : Generator-1 RUN, Generator-2 RUN, Generator-3 RUN

Selection 2 : Generator-1 STOP, Generator-2 RUN, Generator-3 RUN
Selection 3 : Generator-1 RUN, Generator-2 STOP, Generator-3 RUN
Selection 4 : Generator-1 RUN, Generator-2 RUN, Generator-3 STOP
Selection 5 : Generator-1 STOP, Generator-2 STOP, Generator-3 RUN
Selection 6 : Generator-1 STOP, Generator-2 RUN, Generator-3 STOP
Selection 7 : Generator-1 RUN, Generator-2 STOP, Generator-3 STOP

A

Cek Status Generator
1,23

Yes
Motor 1 = Slection 1

A 4

Motor 1 = Slection 2

A 4

Motor 1 = Slection 3

Yes
Motor 1 = Slection 4

Motor 1 = Slection 5

A 4

Yes
Motor 1 = Slection 6

A 4

Yes
Motor 1 = Slection 7

A 4

A 4

Motor 1 STOP Motor 1 RUN

Figure 13. Flow chart diagram and logic program, for Motor-1.
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To be able to monitor the power distribution control process anywhere and based on
internet communication, the Chrome Remote Desktop android application is used. By accessing
the EWS online through the Chrome Remote Desktop application, through the Chrome Remote
Desktop application, the animated graphic display of the Desktop sharing process can be
accessed and controlled by EWS, you can see the online status of the ongoing power and control
to turn on and off the tool remotely. The display when the Smartphone is connected to the EWS

[Program Name : NewProgram1]
[Section Name : LMS_Grp_1]
Load Management System, Motor-1
11.01 60.01 90.00 11.00
— { | 4 O—]
Mtr 1-1 TG1/
Slct On TG2/
TG3TRIP
11.01 60.02 11.02 Q: 100.03
1 1] 1|
I 1 T LI
Mtr 1-1 TG1TRIP Mtr 1-1
Slct On Slct-1 On
11.01 60.03 11.03
f { | { | :
Mtr 1-1 TG2TRIP Mtr 1-1
Slct On Slct-2 On
11.01 80.04 11.04
: | | X 1
Mtr 1-1 TG3TRIP Mtr 1-1
Slct On Slct-3 On
11.01 60.05 11.05
f { | { | .
Mtr 1-1 TG1& Mtr 1-1
Slct On TG2TRIP Sict4 On
11.01 60.06 11.08
— 1 :
Mtr 1-1 TG1& Mtr 1-1
Slct On TG3 TRIP Slct-5 On
11.01 80.07 11.07
— — | .
Mtr 1-1 TG2& Mtr 1-1
Slct On TG3 TRIP Slct-6 On

Figure 14. Leader Diagram PLC Program, for Motor-1
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Figure 15. Load selection HMI display motor 1 priority

can be seen in Figure 16.
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Figure 16. Display when EWS is connected to Smartphone via Chrome Remote Desktop

The system built is limited to a simulator of the selection of three electric power sources
and a simulator of five electric motors as a load of lilstrik power, due to the limitations of
existing tools. For the manufacture of this system, it is recommended to use a controller, which
can use PLC, DCS or other controllers that are standard for industrial control. This system can
be applied in industry, office buildings, or housing that uses large resources and a large number
of loads, so that the use of electric power can be controlled efficiently by prioritizing according
to the function and safety of existing load equipment. In this design can be developed by using
a PLC that has more I / O to be able to control more power, as well as developing applications
to be used with various operating systems on mobile phones and optimizing the network can be
reached more widely. This design can be developed using Al (Artificial Intelligence) artificial
intelligence technology that can analyze problems that have occurred to be analyzed and can
control when different problems occur in the future.

CONCLUSION
From the results of the design of this tool to the findings and discussion, the following
conclusions can be drawn:

1. The design of Electric Power Control Tools on Production Machines with Scada Based on
Programmable Logic Control (PLC) and Smartphones can be realized with a simulator of
the amount of power from the power source and the amount of load used. The design of
Electric Power Control Tools on Production Machines with Scada Based on Programmable
Logic Control (PLC) and Smartphones can be realized with a simulator of the amount of
power from the power source and the amount of load used.

2. Maximum and efficient use of electricity with limited sources of electrical energy that
can be achieved in an automatic way, the system will regulate the operation of the load
adjusted to the amount of available resources, so as to make the electrical energy power
regulation system more controlled with high reliability and precision.

3. Monitoring electrical energy power settings to make it easier and more optimal by using a
smartphone has been realized by means of a smartphone device used for remote monitoring, and
is done anywhere easily and practically, but can monitor a large system and can be done anywhere
as long as there is an internet network, so that it can make a communication system between the
Programmable logic controller (PLC) control with an android application system (chrome remote
desktop).

4. The communication tool between the Programmable logic controller (PLC) control and the
Android application system (chrome remote desktop) can be realized using a smartphone
using a third party application (chrome remote desktop) which can only be used on Android
smartphones and has the possibility of being accessed by the application maker.
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