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ABSTRAK 

Pemanfaatan Pembangkit Listrik Tenaga Surya (PLTS) sebagai sumber 

energi terbarukan terus mengalami peningkatan sehingga diperlukan sistem 

monitoring yang mampu menjaga kinerja panel surya serta mendeteksi gangguan 

secara dini. Penelitian ini bertujuan merancang dan membangun sistem monitoring 

dan deteksi dini gangguan pada panel surya berbasis Internet of Things (IoT) 

menggunakan mikrokontroler ESP32. Sistem memanfaatkan sensor INA219 untuk 

mengukur tegangan, arus, dan daya, serta sensor BH1750 untuk mengukur 

intensitas cahaya. Data hasil pengukuran diproses menggunakan metode Rule-

Based Fault Detection berdasarkan parameter intensitas cahaya, arus, dan daya, 

kemudian dikirim secara real-time ke aplikasi Blynk sebagai media monitoring dan 

notifikasi, serta disimpan secara otomatis ke Google Spreadsheet sebagai media 

data logging. Hasil penelitian menunjukkan bahwa sistem berhasil melakukan 

monitoring parameter panel surya secara real-time dan menyimpan data historis 

setiap 5 menit. Pada kondisi normal diperoleh nilai tegangan sebesar 14,38V, arus 

2,16 A, daya 30,62 W, dan intensitas cahaya 54.612 lux dengan status NORMAL 

tanpa notifikasi. Pada pengujian kondisi SHADOW, sistem mendeteksi intensitas 

cahaya sebesar 67,5 lux, arus 0,0002 A, dan daya 0,002 W sehingga status berubah 

menjadi SHADOW dan notifikasi dikirim melalui aplikasi Blynk, sedangkan pada 

kondisi CABLE FAULT, intensitas cahaya tetap tinggi sebesar 1.496,67 lux, namun 

arus dan daya bernilai 0 A dan 0 W sehingga sistem berhasil mengidentifikasi 

kondisi sebagai CABLE FAULT dan mengirimkan notifikasi secara real-time. Hasil 

tersebut menunjukkan bahwa metode Rule-Based Fault Detection mampu 

membedakan kondisi NORMAL, SHADOW, dan CABLE FAULT berdasarkan 

hubungan antara intensitas cahaya, arus, dan daya, sehingga sistem dapat 

memberikan informasi gangguan secara cepat dan mendukung monitoring kinerja 

panel surya secara efektif. 

Kata kunci: Panel surya, Internet of Things (IoT), ESP32, Rule-Based Fault 

Detection, Blynk, Monitoring. 
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ABSTRACT 

The increasing utilization of Solar Power Plants (SPP) as a renewable 

energy source requires an effective monitoring system to maintain optimal 

performance and detect potential faults at an early stage. This study aims to design 

and develop an Internet of Things (IoT)-based solar panel monitoring and early 

fault detection system using the ESP32 microcontroller. The system employs the 

INA219 sensor to measure voltage, current, and power, and the BH1750 sensor to 

measure light intensity. The acquired data are processed using the Rule-Based Fault 

Detection method based on light intensity, current, and power parameters, then 

transmitted in real time to the Blynk application for monitoring and notifications, 

while all measurement data are automatically stored in Google Spreadsheet for 

data logging. The experimental results demonstrate that the proposed system 

successfully performs real-time monitoring and historical data logging at five-

minute intervals. Under normal operating conditions, the system measured 14.38 

V, 2.16 A, 30.62 W, and 54,612 lux, with a NORMAL status and no notification. 

During the SHADOW test, the system detected 67.5 lux, 0.0002 A, and 0.002 W, 

resulting in a SHADOW status and automatic notification, while in the CABLE 

FAULT test, the light intensity remained high at 1,496.67 lux but the current and 

power dropped to 0 A and 0 W, enabling the system to identify the fault and send a 

real-time notification. These results indicate that the proposed Rule-Based Fault 

Detection method effectively distinguishes NORMAL, SHADOW, and CABLE 

FAULT conditions, providing rapid fault information and supporting efficient 

monitoring of solar panel performance. 

Keywords: Solar panel, Internet of Things (IoT), ESP32, Rule-Based Fault 

Detection, Blynk, Monitoring. 
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