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ABSTRAK 

DESAIN SISTEM KONTROL DAN MONITORING 

DEBIT AIR DAN PENGISIAN TANDON JARAK 

JAUH BERBASIS TEKNOLOGI  

IOT BASED SCADA 

Yuwanto Candra Pangestu, NIM: 2212025 

Dosen Pembimbing I: Prof.Dr.Eng. Aryuanto Soetedjo, ST., MT. 

Dosen Pembimbing II: Dr. Ir. Widodo Pudji Muljanto, ST., MT  

Ketersediaan air bersih merupakan aspek fundamental bagi 

kehidupan masyarakat, khususnya di wilayah pedesaan. Pengelolaan 

sistem distribusi air secara konvensional masih dilakukan secara manual 

sehingga tidak efisien dan rentan terhadap keterlambatan respons apabila 

terjadi gangguan pada jaringan distribusi. 

Penelitian ini merancang dan mengimplementasikan sistem kontrol 

dan monitoring debit air serta pengisian tandon jarak jauh berbasis 

teknologi Internet of Things (IoT) dan Supervisory Control and Data 

Acquisition (SCADA). Sistem menggunakan mikrokontroler ESP32, 

PLC Outseal Mega V3, sensor debit air YF-S201, sensor ultrasonik HC-

SR04, dan platform Haiwell Cloud SCADA. Komunikasi data dilakukan 

melalui protokol Modbus TCP/IP. 

Hasil pengujian menunjukkan bahwa sensor ultrasonik HC-SR04 

mampu mengukur level air dengan rata-rata selisih di bawah 0,35 cm 

terhadap pengukuran manual, dengan tingkat error relatif yang tetap 

rendah pada rentang pengukuran normal meskipun sedikit meningkat 

pada kondisi level air sangat dangkal akibat efek pembagian terhadap nilai 

acuan yang kecil. Sensor debit air YF-S201 menghasilkan rata-rata error 

pengukuran debit di bawah 3%. Sistem kontrol pompa otomatis berhasil 

beroperasi dengan tingkat keberhasilan 100%, dan Early Warning System 

berbasis notifikasi SCADA berhasil mendeteksi kondisi kritis level 

tandon secara akurat. Sistem ini terbukti mampu meningkatkan efisiensi 

pemantauan dan pengendalian distribusi air secara waktu nyata dari jarak 

jauh. 

 

Kata Kunci: IoT, SCADA, ESP32, PLC Outseal, Sistem Monitoring 

Debit Air. 

 



 

 

ABSTRACT 

DESIGN OF A REMOTE WATER FLOW CONTROL AND 

MONITORING SYSTEM AND TANK FILLING  

BASED ON IOT BASED SCADA 

 TECHNOLOGY 

Yuwanto Candra Pangestu, NIM: 2212025 

Dosen Pembimbing I: Prof.Dr.Eng. Aryuanto Soetedjo, ST., MT. 

Dosen Pembimbing II: Dr. Ir. Widodo Pudji Muljanto, ST., MT  

The availability of clean water is a fundamental aspect of 

community life, particularly in rural areas. Conventional water 

distribution management is still carried out manually, making it 

inefficient and prone to delayed responses in the event of network 

disturbances. 

This research designs and implements a remote water flow control 

and monitoring system, including tank filling, based on Internet of Things 

(IoT) and Supervisory Control and Data Acquisition (SCADA) 

technology. The system uses an ESP32 microcontroller, an Outseal Mega 

V3 PLC, a YF-S201 flow sensor, an HC-SR04 ultrasonic sensor, and the 

Haiwell Cloud SCADA platform. Data communication is carried out via 

the Modbus TCP/IP protocol. 

Test results show that the HC-SR04 ultrasonic sensor is able to 

measure water level with an average difference below 0.35 cm from 

manual measurement, with the relative error remaining low across the 

normal measurement range despite a slight increase under very shallow 

water level conditions due to the division effect against a small reference 

value. The YF-S201 flow sensor produces an average flow rate 

measurement error below 3%. The automatic pump control system 

operated successfully with a 100% success rate, and the SCADA 

notification-based Early Warning System accurately detected critical tank 

level conditions. This system has proven capable of improving the 

efficiency of real-time, remote water distribution monitoring and control. 

 

Keywords: IoT, SCADA, ESP32, Outseal PLC, Water Flow Monitoring 

System
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