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INTISARI 

RANCANG BANGUN PROTOTIPE WATER TREATMENT PLANT (WTP) 

DENGAN KONTROL OTOMATIS DOSIS TAWAS DAN PARAMETER 

PH BERBASIS PLC 

Nadiv Dvavinsena Ramadhani 

Teknologi Rekayasa Otomasi, Sekolah vokasi, Universitas Diponegoro 

 

Penelitian ini membahas rancang bangun prototipe Water Treatment Plant (WTP) 

berbasis PLC Mitsubishi FX3U dengan sistem monitoring melalui HMI. Prototipe 

dirancang untuk melakukan proses penjernihan air dan netralisasi pH secara 

otomatis menggunakan metode kendali umpan balik (closed-loop control). Sistem 

menggunakan pompa peristaltik Kamoer NKP-DA-S10B sebagai aktuator dosing, 

sensor pH dan sensor turbidity sebagai pendeteksi kualitas air, serta algoritma 

dosing bertahap (iterative dosing) untuk mengatur injeksi bahan kimia. Mekanisme 

ini bekerja dengan menyuntikkan bahan kimia dalam siklus waktu tetap yang 

berulang (looping) hingga nilai setpoint tercapai, menyesuaikan jumlah siklus 

dengan beban pencemaran (ringan, sedang, atau berat). Hasil pengujian 

menunjukkan bahwa sistem mampu beroperasi secara dinamis dengan waktu proses 

1.051 detik pada beban ringan dan 1.450 detik pada beban berat untuk 

memaksimalkan sedimentasi. Implementasi kendali bertahap juga terbukti akurat 

dengan efisiensi penyisihan kekeruhan mencapai 93,98% pada kondisi limbah 

ekstrem dan tingkat keberhasilan recovery pH sebesar 100% ke zona netral. Seluruh 

sistem berhasil mendeteksi karakteristik air, melakukan dosing proporsional yang 

menghemat bahan kimia hingga 58,33% pada NTU dan 43,75% pada pH 

dibandingkan dengan metode manual, serta menampilkan parameter kualitas air 

secara real-time pada HMI. Dengan demikian, prototipe ini berfungsi sesuai 

rancangan dan berpotensi diterapkan untuk mendukung efisiensi operasional 

pengolahan air bersih skala kecil. 

Kata Kunci: Water Treatment Plant, PLC Mitsubishi FX3U, Closed-Loop Control, 

Efisiensi Kekeruhan, Kontrol pH. 
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ABSTRACT 

DESIGN AND DEVELOPMENT OF A WATER TREATMENT PLANT 

(WTP) PROTOTYPE WITH AUTOMATIC CONTROL OF ALUM 

DOSAGE AND PH PARAMETERS BASED ON PLC 

Nadiv Dvavinsena Ramadhani 

Automation Engineering, Vocational School, Diponegoro University 

 

This research discusses the design and development of a Water Treatment Plant 

(WTP) prototype based on the Mitsubishi FX3U PLC with a monitoring system 

through HMI. The prototype is designed to carry out automatic water purification 

and pH neutralization processes using a closed-loop control method. The system 

utilizes a Kamoer NKP-DA-S10B peristaltic pump as the dosing actuator, pH 

sensors and turbidity sensors to detect water quality, as well as an iterative dosing 

algorithm to regulate the injection of chemicals. This mechanism works by injecting 

chemicals in a fixed, repetitive cycle (looping) until the setpoint value is reached, 

adjusting the number of cycles according to the level of contamination (light, 

medium, or heavy). Test results show that the system is capable of operating 

dynamically, with a processing time of 1,051 seconds under light loads and 1,450 

seconds under heavy loads to maximize sedimentation. The implementation of 

gradual control has also proven to be accurate, with a turbidity removal efficiency 

of up to 93.98% under extreme waste conditions and a pH recovery success rate of 

100% back to the neutral zone. The entire system successfully detects water 

characteristics, performs proportional dosing that saves up to to 58.33% for 

turbidity (NTU) and 43.75% for pH compared to manual methods, and displays 

water quality parameters in real-time on the HMI. Thus, this prototype functions as 

designed and has the potential to be applied in supporting the operational efficiency 

of small-scale clean water treatment. 

Keyword: Water Treatment Plant, Mitsubishi FX3U PLC, Closed-Loop Control,  

Dosing Pump, Turbidity Efficiency, pH Control. 
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