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ABSTRAK 

Pemanfaatan energi terbarukan melalui Pembangkit Listrik Tenaga Surya (PLTS) 

semakin berkembang, namun pengoperasiannya memerlukan sistem pemantauan 

yang andal untuk memastikan kondisi baterai LiFePO4 selalu dalam keadaan 

optimal. Penelitian ini bertujuan merancang dan membangun sistem monitoring 

baterai LiFePO4 pada PLTS berbasis Internet of Things (IoT) menggunakan 

komunikasi LoRa. Sistem mengintegrasikan mikrokontroler ESP32, sensor 

INA219 untuk pengukuran tegangan dan arus, serta sensor DS18B20 untuk 

pengukuran suhu. Data monitoring dikirimkan secara nirkabel melalui modul LoRa 

SX1278 Ra-02 pada frekuensi 433 MHz dari unit transmitter ke unit receiver, 

ditampilkan pada LCD I2C 16x2, dan dapat dipantau melalui aplikasi Blynk dan 

disimpan secara otomatis ke Google Spreadsheet dengan interval 5 menit. 

Pengujian dilakukan selama dua hari menggunakan SCC PowMr MPPT 20A. Hasil 

SCC PowMr MPPT 20A dengan mode LiFePO4 berhasil mengisi baterai hingga 

Battery Voltage maksimum 14,39 V (mencapai full charge) pada hari pertama, 

dengan SoC akhir masing-masing 64,09% dan 59,55%. Pengujian jangkauan 

komunikasi LoRa SX1278 Ra-02 pada empat arah mata angin menghasilkan 

jangkauan maksimum 512,86 m (Utara), 496,62 m (Selatan), 351,67 m (Barat), dan 

252,92 m (Timur) dengan rata-rata RSSI −101 dBm. 

Kata Kunci: Monitoring Baterai, LiFePO4, PLTS, IoT, LoRa SX1278, INA219, 

ESP32, SCC PWM, SCC MPPT 
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ABSTRACT 

The utilization of renewable energy through Solar Power Plants (SPPs) continues 

to grow; however, their operation requires a reliable monitoring system to ensure 

that LiFePO4 battery conditions remain optimal. This study aims to design and 

develop an Internet of Things (IoT)-based LiFePO4 battery monitoring system for 

a solar power plant using LoRa communication. The proposed system integrates an 

ESP32 microcontroller, an INA219 sensor for voltage and current measurements, 

and a DS18B20 sensor for temperature measurement. Monitoring data are 

transmitted wirelessly via LoRa SX1278 Ra-02 modules operating at a frequency 

of 433 MHz from the transmitter unit to the receiver unit. The received data are 

displayed on a 16×2 I2C LCD, monitored in real time through the Blynk 

application, and automatically stored in Google Spreadsheet at 5-minute intervals. 

System testing was conducted over two consecutive days using a PowMr MPPT 20A 

solar charge controller (SCC). The results show that the PowMr MPPT 20A 

operating in LiFePO4 mode successfully charged the battery to a maximum battery 

voltage of 14.39 V (fully charged) on the first day, with final State of Charge (SoC) 

values of 64.09% and 59.55%, respectively. Communication range testing of the 

LoRa SX1278 Ra-02 module in the four cardinal directions achieved maximum 

transmission distances of 512.86 m (North), 496.62 m (South), 351.67 m (West), 

and 252.92 m (East), with an average Received Signal Strength Indicator (RSSI) of 

−101 dBm 

Keywords: Battery Monitoring, LiFePO4, Solar Power Plant, IoT, LoRa SX1278, 

INA219, ESP32, PWM SCC, MPPT SCC 
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