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ABSTRAK
Sistem Pembangkit Listrik Tenaga Surya (PLTS) off-grid membutuhkan

sistem pemantauan untuk mengawasi keadaan parameter listrik seperti arus dan
tegangan selama operasional. Penelitian ini memiliki tujuan merancang dan
mengimplementasikan sistem pemantauan PLTS off-grid 3 kW menggunakan
ESP32 dan ThingSpeak untuk mengawasi parameter tegangan dan arus secara
langsung. Sistem memanfaatkan prototipe sensor tegangan DC 0-25 V dan sensor
arus ACS712 untuk membaca data, LCD 20x4 sebagai tampilan lokal, dan
platform ThingSpeak sebagai media pemantauan berbasis web. Sistem diuji
melalui proses kalibrasi yang dilakukan sebanyak 30 kali percobaan dengan
membandingkan hasil pengukuran multimeter, LCD, dan ThingSpeak. Selanjutnya
dilakukan uji coba pada sistem PLTS off-grid yang mencakup pengujian panel
surya, pengisian baterai, dan pelepasan baterai. Hasil pengujian menunjukkan
bahwa sistem pemantauan dapat menampilkan data arus dan tegangan secara real-
time melalui LCD dan ThingSpeak. Dalam pengujian pelepasan baterai, tegangan
baterai turun secara perlahan dari 12,34 V menjadi 12,26 V selama sekitar 7 jam

pengujian.

Kata kunci: PLTS off-grid, ESP32, ThingSpeak, monitoring, sensor tegangan,
ACST712
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ABSTRACT

An off-grid Solar Power Plant (PLTS) requires a monitoring system to
oversee the condition of electrical parameters, such as current and voltage, during
operation. This research aims to design and implement a 3 kW off-grid PLTS
monitoring system using ESP32 and ThingSpeak to directly monitor voltage and
current parameters. The system utilizes a prototype DC voltage sensor (0-25 V)
and an ACS712 current sensor to read data, a 20x4 LCD as a local display, and
the ThingSpeak platform as a web-based monitoring medium. The system was
tested through a calibration process conducted over 30 trials by comparing the
measurement results of a multimeter, LCD, and ThingSpeak. Furthermore, testing
was carried out on the off-grid PLTS system, which included solar panel testing,
battery charging, and battery discharging. The test results show that the
monitoring system can display current and voltage data in real-time through the
LCD and ThingSpeak. In the battery discharging test, the battery voltage decreased
gradually from 12.34 V to 12.26 V during approximately 7 hours of testing.

Keywords: Off-grid solar power plant, ESP32, ThingSpeak, monitoring, voltage
sensor, ACS712.
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