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ABSTRAK

Penelitian ini berfokus pada perancangan dan implementasi sistem
monitoring untuk PLTS Hybrid Off-Grid 1,2 KWp dengan penekanan
pada penggunaan protokol Modbus sebagai standar komunikasi data.
Protokol Modbus TCP/IP dipilih karena kemampuannya dalam
mengintegrasikan berbagai perangkat pengukuran seperti sensor PZEM-
017 dan Multifunction Power Meter melalui media komunikasi RS485.
Node-RED digunakan sebagai platform SCADA untuk visualisasi
parameter listrik secara real-time, seperti tegangan, arus, daya, dan energi
(kWh). Hasil pengujian menunjukkan bahwa sistem monitoring yang
dirancang berhasil memberikan data dengan rata-rata error yang berada
di bawah batas toleransi standar 5% untuk sistem monitoring PLTS. Error
tertinggi tercatat sebesar 1.82% pada parameter daya solar panel, yang
disebabkan oleh  fluktuasi intensitas cahaya matahari dan
ketidaksempurnaan konversi daya oleh inverter. Sementara itu, parameter
lainnya menunjukkan rata-rata error di bawah 1.66%.

Kata Kunci: Sistem Monitoring, PLTS Hybrid Off-Grid, Protokol
Modbus, Node-RED, RS485, PZEM-01.
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ABSTRACT

This research focuses on the design and implementation of a monitoring
system for a 1.2 kWp Off-Grid Hybrid Solar Power Plant, with an
emphasis on the use of the Modbus protocol as the data communication
standard. The Modbus TCP/IP protocol was chosen due to its ability to
integrate various measurement devices such as the PZEM-017 sensor and
Multifunction Power Meter through RS485 communication media. Node-
RED is used as a SCADA platform for real-time visualization of electrical
parameters such as voltage, current, power, and energy (kWh). The test
results show that the designed monitoring system successfully provided
data with an average error below the standard tolerance limit of 5% for
the solar power plant monitoring system. The highest error recorded was
1.82% in the solar panel power parameter, caused by fluctuations in
sunlight intensity and the imperfection of power conversion by the
inverter. Meanwhile, the other parameters show an average error of less
than 1.66%.

Keywords: Monitoring System, Off-Grid Hybrid Solar Power Plant,
Modbus Protocol, Node-RED, RS485, PZEM-01.
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