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ABSTRAK
RANCANG BANGUN PROTOTYPE KONTROL TEKANAN AIR
BERBASIS KENDALI PID DENGAN PLC CP1E-NA20DR-A UNTUK
SISTEM DISTRIBUSI AIR BERSIH

Nisrina Padmasari
Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro

Ketidakstabilan tekanan air pada sistem distribusi seringkali menyebabkan
masalah operasional, seperti kerusakan pipa akibat lonjakan tekanan dan konsumsi
berlebih pada pompa. Banyak sistem penyediaan air bersih yang masih beroperasi
secara manual atau open-loop, sehingga tidak mampu merespons perubahan beban
pemakaian secara real-time. Penelitian ini bertujuan untuk merancang bangun
sistem pengontrolan tekanan air berbasis Programmable Logic Controller (PLC)
Omron CP1E-NA20DR-A yang mampu menjaga kestabilan tekanan air
menggunakan algoritma kontrol PID (Proportional-Integral-Derivative). Sistem ini
mengintegrasikan sensor tekanan (pressure transmitter) sebagai pembaca nilai
aktual, PLC sebagai unit pengolah data, dan Variable Frequency Drive (VFD) untuk
mengatur kecepatan putaran pompa air Shimizu PS-128 BIT. Pengujian dilakukan
dengan memvariasikan nilai set point (0.1, 0.5, dan 0.9 Bar) serta memberikan
gangguan beban melalui variasi bukaan Valve 1 dan Valve 2 (0% hingga 50%).
Hasil pengujian menunjukkan bahwa kontroler PID dengan parameter Kp=40,
Ki=16, dan Kd=2 mampu menjaga kestabilan tekanan dengan sangat baik dan
responsif pada rentang beban 0% hingga 50%. Jalur distribusi Valve 2 terbukti
memiliki stabilitas dan akurasi yang lebih tinggi dibandingkan Valve 1 pada tekanan
rendah. Prototype ini diharapkan dapat menjadi solusi otomatisasi sistem distribusi
air yang efisien, mampu menjaga kenyamanan pengguna, serta memperpanjang
umur peralatan melalui sistem proteksi alarm terintegrasi.

Kata kunci: kontrol PID, PLC Omron CPIE, tekanan air konstan, Variable
Frequency Drive (VFD), Pressure Transmitter, PIDAT.
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ABSTRACT
DESIGN AND DEVELOPMENT OF A PROTOTYPE WATER PRESSURE
CONTROL SYSTEM BASED ON PID CONTROL WITH PLC CPIE-
NA20DR-A FOR CLEAN WATER DISTRIBUTION SYSTEMS

Nisrina Padmasari
Automation Engineering Technology, Vocational School, Diponegoro University

Instability of water pressure in distribution systems often causes operational
problems, such as pipe damage due to pressure surges and excessive pump
consumption. Many clean water supply systems still operate manually or in open-
loop mode, making them unable to respond to real-time changes in usage loads.
This study aims to design and develop a water pressure control system based on the
Omron CP1E-NA20DR-A Programmable Logic Controller (PLC), which is capable
of maintaining stable water pressure using a PID (Proportional-Integral-
Derivative) control algorithm. This system integrates a pressure sensor (pressure
transmitter) to read actual values, a PLC as the data processing unit, and a Variable
Frequency Drive (VFD) to regulate the speed of the Shimizu PS-128 BIT water
pump. Testing was conducted by varying the set point values (0.1, 0.5, and 0.9 Bar)
and by introducing load disturbances through adjustments of Valve 1 and Valve 2
(0% to 50% openness). The test results show that the PID controller with
parameters Kp=40, Ki=16, and Kd=2 can maintain pressure stability very well and
responsively within the 0% to 50% load range. The Valve 2 distribution line proved
to have higher stability and accuracy compared to Valve I at low pressure. This
prototype is expected to provide an efficient automation solution for water
distribution systems, maintain user comfort, and extend equipment life through an
integrated alarm protection system.

Keywords: PID control, Omron CPIE PLC, constant water pressure, Variable
Frequency Drive (VFD), Pressure Transmitter, PIDAT.
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