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This study aims to design an automatic water pump control system using the
Omron 61F-GP-N Water Level Controller (WLC) to overcome energy waste
and damage due to manual operation. The system is designed in two modes:
automatic based on a water level sensor and manual via a push button, with
main components such as a contactor, thermal overload relay (TOR),

indicator, and control panel. In automatic mode, the pump turns on when the

water is below the lower limit and turns off when it reaches the upper limit.
Test results show that the system works according to its expected function,
with an average response time of 0.4 seconds between the sensor and the
motor. The motor is capable of flowing water of 1.51 m*minute, with a
working current during charging of 9.75 A. The WLC also shows excellent
performance with an average voltage of 7.56 V and a current of only 0.08
mA, indicating the efficiency and stability of the sensor's work. In
conclusion, this system is effective and applicable, and is able to improve the
efficiency and reliability of water pump control. For further development, it
is recommended to compare this sensor with other types and design
alternative similar sensors that are more economical so that they can be
widely used by the community.
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1. INTRODUCTION

Water is a vital resource for human life, making its availability and management crucial in various
sectors, including households, industry, and public facilities. In water management systems, water pumps
play a key role in moving water from one location to another, such as from a well to a storage tank. However,
manual pump operation is still common, leading to a number of problems, such as delayed filling, wasted
electrical energy, and potential motor damage due to overworking or running dry when the pump is running
without water [1],[2].

With the advancement of technology, various automation systems have been implemented to
improve the efficiency, reliability, and safety of water pump operation. One increasingly popular approach is
the use of automatic water level sensors, which can detect the water level in the tank and automatically
control the pump operation without human intervention. These sensors work by sending a signal to the
actuator (usually a motor or pump) when the water level reaches a certain threshold, either during filling or
emptying.

One of the sensors widely used in water level control is the Omron 61F-GP-N Water Level
Controller (WLC), which operates on the principle of water conductivity through electrodes. This sensor has
high sensitivity and is capable for providing a fast response in controlling water pumps, as well as low power
consumption, which supports energy efficiency [3],[4]. This system makes pump operation more automated,
energy efficient, and can reduce the risk of damage due to human error.
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This research aims to design and implement an automatic water pump control system using the Omron
61F-GP-N WLC sensor combined with a manual mode as a backup. The system circuit includes main
components such as contactors [5], thermal overload relays (TOR) [6] push buttons, indicators [7] and control
panels, and can operate in two modes: automatic and manual. Automatic mode uses a sensor to detect the water
level [8] while manual mode can be activated by the operator via the control button [9].

The results of the study showed that the Omron 61F-GP-N WLC sensor was able to empty the water
tank with an average discharge of 1.51 m*® per minute, with a motor working current of 9.75 A. Seven trials
showed that the average response time of the sensor to the pump was around 0.4 seconds, with an average tank
emptying duration of 66 minutes. The sensor also showed stable performance with an average voltage of 7.56
Volts and a very small current of 0.08 mA. This shows that the sensor works efficiently and is responsive to
changes in water levels. With this performance, this control system can be a practical and economical solution
for the general public. In addition to improving the efficiency of the water distribution system, this system also
has the potential to reduce operational costs and minimize device damage due to operational errors. This
research also provides recommendations for the development of similar sensors that are more affordable while
maintaining high sensitivity and reliability for widespread implementation across a wide range of communities.

2. METHOD

This research uses an experimental method with a design approach for an automatic water pump
control system using the Omron 61F-GP-N Water Level Controller (WLC) sensor. The main objective of this
research is to test the sensor's performance in controlling the pump based on changes in the water level in the
tank, both in automatic and manual modes. This sensor works on the principle of water conductivity, where
three electrodes, namely High (H), Common (C), and Low (L), are installed in the tank to detect the water
level and regulate the pump's on-off conditions automatically via a contactor [10]. This system is also
designed to have a manual mode using a push button, so the operator can control the pump directly if needed.
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Figure 1. Research Flowchart
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The initial steps of the research began with the identification of system requirements and literature
studies related to water level sensors, motor operating principles, and pump control systems [11]. After that,
the electrical circuit and control panel were designed, followed by the installation process of components
such as sensors, contactors, motors, and wiring on the panel. The next stage was a comprehensive system
test, which was conducted at the Electrical Installation Laboratory in the month of [insert month/year of
implementation]. The test was carried out seven times emptying the water tank to test the sensor response,
emptying duration, and system power consumption [12]. The main parameters observed in this test included:
motor current (A), working voltage (V), sensor response time (s), and water emptying flow rate (m*/min).
Data were obtained using a digital multimeter for voltage and current measurements, as well as a stopwatch
and manual water flow meter to measure the duration and capacity of the emptying [13].

The test results were analyzed quantitatively descriptively. The analysis was carried out by
calculating the average of each measurement parameter and comparing the sensor performance to the ideal
sensor criteria, namely fast response time (<0.5 seconds), low operating current, and stable working voltage
[14],[15]. The average tank emptying time was recorded at 66 minutes, with a water discharge of 1.51 m? per
minute and a motor working current of 9.75 A. The sensor showed an average response time of
approximately 0.4 seconds and a working voltage of 7.56 V with a current of 0.08 mA, indicating good and
stable performance during the test. The research implementation flow is described through the flowchart in
Figure 1.

With this method, it is hoped that the automatic control system based on the Omron 61F-GP-N WLC
sensor can be an effective solution for controlling water pumps precisely, energy-efficiently, and can be
implemented widely, both in the industrial and household sectors

3.  RESULTS AND DISCUSSION

This study aims to test and analyze the performance of the Omron 61F-GP-N Water Level
Controller (WLC) sensor in controlling a water pump automation system based on the water level in the tank.
Testing was conducted seven times by emptying the tank to observe the stability, sensitivity, and efficiency
of the designed control system.

Test results showed that the system could empty 1.51 m* of water per minute. During the tank filling
and emptying process, the motor consumed 9.75 amperes of current. This value is considered stable for a 3-
phase water pump load and indicates that the sensor is working effectively in providing ON/OFF commands
to the pump motor. Current of waterpump motor is shown in Figure 2.
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Figure 2. Current of waterpump motor

The Omron 61F-GP-N WLC sensor exhibits high sensitivity, with the average time from the
electrode detecting a change in water level to the motor responding being 0.4 seconds. This demonstrates the
sensor's fast and accurate response to changes in the tank's water level. This timeframe also meets the ideal
criteria for fluid control systems that require high speeds to prevent sudden tank overflows or emptying.
Based on the average of seven tests, the time required to completely empty the tank was 66 minutes. This
duration was consistent across tests, indicating stable system performance from both the pump and the
control sensors. Table 1 and Figure 3 present the WLC sensor voltage data during the multiplication test from
empty to full tank.
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Table 1. WLC sensor voltage data

No Time (Minute) Voltage (Volt)

1 10

2 20 8

3 30 7,5

4 40 8

5 50 7

6 60 8

7 66,08 7
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Figure 3. Voltage of WLC

Measurement results show that the Omron WLC sensor produces an average voltage of 7.56 volts
and a current of 0.08 mA during operation. The relatively stable voltage and very low current indicate that
this sensor has very efficient power consumption. This is a key advantage of the Omron sensor in terms of
energy efficiency and the long-term sustainability of automation systems.

Table 2. WLC Performance

Test Voltage (V) Current (mA)
Ist 7.65 0.08

2nd 7.35 0.08

3rd 7.64 0.07

4th 7.42 0.09

Sth 7.52 0.08

6th 7.64 0.08

7th 7.71 0.08

Based on the overall testing, it can be concluded that the automatic water pump control system
designed using the Omron 61F-GP-N WLC sensor has excellent performance. The sensor demonstrates
precise detection capabilities, low power consumption, and fast response times. The system has also been
tested in both automatic and manual modes, and both performed as designed. This reliability opens the
potential for wider use of similar sensors, including in domestic and industrial water treatment.
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Figure 4. Performances of WLC
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4. CONCLUSION

Based on the results of research that has been conducted on the automatic control system of water
pumps using the Omron 61F-GP-N WLC sensor, it can be concluded that the designed system is able to work
effectively and efficiently in regulating the water level in the tank. The motor controlled by this sensor is able
to empty 1.51 cubic meters of water per minute, with a current consumption of 9.75 Amperes, which shows
stable working performance on the water pump load. The Omron 61F-GP-N WLC sensor also shows a very
high level of sensitivity, where the average response time is only about 0.4 seconds to provide a control
signal to the pump based on changes in the detected water level, as well as an average time to empty the tank
for 66 minutes. In addition, in terms of energy efficiency, the sensor works with an average voltage of 7.56
Volts and a current of 0.08 mA, which reflects very low and stable power consumption. Overall, this Omron
WLC sensor- based control system is proven to have good performance, responsiveness, and energy
efficiency, making it suitable for application in various automatic water control systems both on a household
and industrial scale.
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