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INTISARI

Masalah overcharge pada baterai atau aki merupakan salah satu isu kritis
dalam sistem penyimpanan energi, terutama dalam aplikasi yang melibatkan
sumber daya terbarukan seperti panel surya. Overchargeterjadi ketika baterai atau
aki terus menerima arus pengisian meskipun sudah mencapai kapasitas penuh,
yang dapat menyebabkan kerusakan permanen, pengurangan umur pakai, dan
risiko kebakaran. Oleh karena itu, untuk mengatasi masalah ini dan memastikan
efisiensi serta keamanan pengisian daya, diperlukan adanya alat yang disebut
Solar Charge Controller. Penelitian ini bertujuan merancang, memahami cara kerja,
dan menguji sistem SCC menggunakan Raspberry Pi Zero W berbasis Internet of
Things (1oT). Penelitian ini menggunakan metode Research & Development (R&D).
Komponen utama yang digunakan meliputi Raspberry Pi Zero W, Arduino Nano,
Voltage Sensor, Sensor Arus, Sensor Suhu DS18B20, dan Modul ADC ADS1115.
Data monitoring dan penyimpanan dilakukan secara rea/-time menggunakan
Firebase Database. Hasil pengujian menunjukkan bahwa sistem SCC dengan
metode Maximum Power Point Tracking (MPPT) dan algoritma Perturb & Observe
(P&0O) mampu menghasilkan daya sebesar 46,91 Watt. Keberhasilan ini berkat
peran buck boost converter dengan efisiensi 97,24%, yang menjaga tegangan
pada titik daya maksimum (Maximum Power Point) sehingga menghasilkan daya
yang efisien, stabil, dan optimal dalam pengisian baterai. Sistem SCC juga
dilengkapi fitur pengaman untuk mencegah overcharge dan overdischarge pada
baterai, sehingga menjamin umur pakai baterai yang lebih panjang dan
operasional yang aman. Data disimpan secara real-time di cloud melalui Firebase
Database, memungkinkan pengguna memantau kondisi sistem SCC dari jarak jauh
menggunakan aplikasi IoT. Aplikasi ini memberikan notifikasi tentang status
baterai, tegangan, arus, daya dari panel surya dan baterai, suhu, serta kondisi

lainnya yang relevan.

Kata Kunci: Solar Charge Controller, Raspberry Pi Zero W, Maximum Power Point

Tracking (MPPT), Buck Boost Converter, Firebase Database.

XV



ABSTRACT

The issue of overcharging in batteries or accumulators is a critical concern in
energy storage systems, particularly in applications involving renewable energy
sources like solar panels. Overcharging occurs when a battery continues to receive
charging current even after it has reached its full capacity, which can lead to
permanent damage, reduced lifespan, and fire hazards. Therefore, to address this
problem and ensure efficient and safe charging, a device called a Solar Charge
Controller (SCC) is necessary. This research aims to design, understand the
working mechanism, and test an SCC system using a Raspberry Pi Zero W based
on the Internet of Things (IoT). The research employs the Research &
Development (R&D) method. The main components used include a Raspberry Pi
zZero W, Arduino Nano, Voltage Sensor, Current Sensor, DS18B20 Temperature
Sensor, and ADS1115 ADC Module. Real-time monitoring and data storage are
conducted using Firebase Database. The test results show that the SCC system
with Maximum Power Point Tracking (MPPT) and Perturb & Observe (P&O)
algorithm is capable of producing 46.91 watts of power. This success is attributed
to the role of the buck-boost converter with an efficiency of 97.24%, which
maintains the voltage at the maximum power point (MPP) to ensure efficient,
stable, and optimal battery charging. The SCC system is also equipped with safety
features to prevent overcharging and over-discharging of the battery, thereby
ensuring a longer battery lifespan and safe operation. Data is stored in real-time
in the cloud via Firebase Database, allowing users to remotely monitor the SCC
system's condition using an IoT application. This application provides notifications
about battery status, voltage, current, power from the solar panel and battery,

temperature, and other relevant conditions.

Keywords: Solar Charge Controller, Raspberry Pi Zero W, Maximum Power Point
Tracking (MPPT), Buck Boost Converter, Firebase Database.

XVi



