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ABSTRAK

SISTEM PENGONTROL PENGISIAN CEPAT BATERAI KENDARAAN
LISTRIK BERBASIS ARDUINO DENGAN LOGIKA FUZZY

Karya tulis ilmiah berupa Tugas Akhir ~ Agustus 2025

Muhammad Thoriq Dzulfigar, dibimbing oleh Sabilal Rasyad, S.T., M.Kom dan
Johansyah Al Rasyid, S.T., M.Kom. Xv + 75 Halaman + 36 Tabel + 30 Daftar
Pustaka + Lampiran)

Perkembangan kendaraan listrik menuntut sistem pengisian daya yang tidak hanya
cepat tetapi juga aman dan adaptif terhadap kondisi baterai. Pengisian cepat (fast
charging) berisiko menimbulkan overcharging, overheating, dan kerusakan sel
baterai jika tidak dikendalikan secara cerdas. Penelitian ini merancang sistem
pengontrol pengisian cepat berbasis Arduino Uno dengan implementasi logika
fuzzy Mamdani. Sistem ini memanfaatkan sensor MLX90614 untuk membaca suhu
secara non-kontak, dan sensor PZEM-017 untuk mengukur arus, tegangan, daya,
serta energi secara real-time. Hasil pengujian menunjukkan bahwa sistem mampu
mengisi baterai berkapasitas 6,6 Ah dalam waktu 1 jam 38 menit dengan arus rata-
rata 9-10 A, menjadikannya termasuk kategori pengisian cepat. Sistem juga mampu
mendeteksi kondisi tidak aman seperti suhu di atas 45 °C, tegangan di atas 42V,
atau arus di atas 10 A, dan secara otomatis memutus arus menggunakan modul
relay. Peralihan dari mode pengisian arus konstan (CC) ke tegangan konstan (CV)
terpantau dengan baik melalui grafik parameter. Sistem terbukti dapat merespon
perubahan kondisi secara adaptif, menjaga keamanan dan efisiensi selama proses
pengisian daya.

Kata Kunci: Pengisian Cepat, Kendaraan Listrik, Logika Fuzzy Mamdani, Proteksi

baterai.



ABSTRACT

ARDUINO-BASED FAST CHARGING CONTROL SYSTEM FOR ELECTRIC
VEHICLE BATTERIES USING FUZZY LOGIC

Scientific paper in the form of a Final Project August 2025

Muhammad Thoriq Dzulfiqar, supervised by Sabilal Rasyad,
S.T., M.Kom and Johansyah Al Rasyid, S.T., M.Kom. Xv + 75 Pages + 36 Tables
+ 30 References +  Appendices)

The development of electric vehicles demands a charging system that is not only
fast but also safe and adaptive to battery conditions. Fast charging poses risks of
overcharging, overheating, and battery cell damage if not controlled intelligently.
This study designs a fast charging control system based on Arduino Uno with the
implementation of Mamdani fuzzy logic. The system utilizes the MLX90614 sensor
to read temperature non-contact, and the PZEM-017 sensor to measure current,
voltage, power, and energy in real-time. Test results show that the system can
charge a 6.6 Ah battery Ah battery in 1 hour and 38 minutes with an average current
of 9-10 A, placing it within the fast-charging category. The system can also detect
unsafe conditions such as temperatures above 45°C, voltages above 42 V, or
currents above 10 A, and automatically disconnect the current using a relay module.
The transition from constant current (CC) charging mode to constant voltage (CV)
mode is well monitored through parameter graphs. The system has proven to
adaptively respond to changes in conditions, ensuring safety and efficiency during
the charging process.

Keywords: Fast Charging, Electric Vehicles, Mamdani Fuzzy Logic, Battery
Protection
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