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ABSTRAK

Jakarta sebagai kota yang berada di dataran rendah dan dilalui Sungai Ciliwung
memiliki risiko banjir yang tinggi sehingga diperlukan sistem pompa banjir yang
andal. Penelitian ini merancang dan membangun sistem kontrol pompa dan
monitoring daya berbasis PLC dan SCADA yang terintegrasi dengan Digital Power
Meter (DPM) melalui komunikasi Modbus TCP/IP dan RS485. Sistem dirancang
agar dapat melakukan kontrol jarak jauh serta pemantauan parameter kelistrikan
secara real time dari ruang kendali. Metode penelitian meliputi perancangan
perangkat keras (PLC Schneider M340, power meter PM2220, converter RS485-
Ethernet, dan panel MCC), pemrograman kontrol dengan ladder diagram, serta
pengembangan antarmuka SCADA menggunakan Wonderware Intouch. Pengujian
dilakukan dengan membandingkan hasil pembacaan tegangan, arus, frekuensi, daya
aktif, dan daya reaktif antara DPM, multimeter, dan sistem SCADA. Hasil
menunjukkan tingkat kesalahan relatif rendah, dengan rata-rata error pembacaan
0,097% antara DPM dan SCADA serta kurang dari 1% terhadap alat ukur
konvensional, sehingga sistem dapat dinyatakan akurat. Respon waktu kontrol
pompa maupun pembacaan daya rata-rata hanya 0,01 detik, yang masih dalam batas
aman operasional. Kesimpulannya, integrasi PLC, SCADA, dan DPM mampu
meningkatkan efisiensi, akurasi, dan keandalan dalam sistem kontrol pompa banjir

serta monitoring daya listrik.

Kata kunci: PLC, SCADA, Modbus TCP/IP, RS485, kontrol pompa, monitoring
daya
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ABSTRACT

Jakarta, as a lowland city crossed by the Ciliwung River, is highly vulnerable to
flooding, thus requiring a reliable flood pump system. This study designs and
develops a pump control and power monitoring system based on PLC and SCADA,
integrated with a Digital Power Meter (DPM) using Modbus TCP/IP and RS485
communication protocols. The system is designed to enable remote pump operation
and real-time monitoring of electrical parameters from the control room. The
methodology includes hardware development (Schneider M340 PLC, PM2220
power meter, RS485-Ethernet converter, and MCC panel), control programming
using ladder diagram, and SCADA interface design with Wonderware Intouch.
Testing was conducted by comparing voltage, current, frequency, active power, and
reactive power measurements between the DPM, multimeter, and SCADA system.
The results show a relatively low error, with an average reading deviation of
0.097% between DPM and SCADA, and less than 1% compared to conventional
instruments, indicating high accuracy. The average response time of pump control
and power monitoring is 0.01 seconds, which is within safe operational limits. In
conclusion, the integration of PLC, SCADA, and DPM improves efficiency,
accuracy, and reliability in flood pump control and electrical power monitoring

systems.

Keywords: PLC, SCADA, Modbus TCP/IP, RS485, pump control, power monitoring
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