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Abstrak 

Penelitian ini membahas analisis perbandingan antara pemodelan dan pengujian 

Battery Management System (BMS) pada kendaraan listrik berbasis parameter 

tegangan dan arus. Pemodelan dilakukan menggunakan MATLAB/Simulink 

dengan fitur utama meliputi estimasi State of Charge (SOC) berbasis Open 

Circuit Voltage (OCV), estimasi State of Health (SOH) berbasis resistansi 

internal, cell balancing pasif, dan fault detection berbasis ambang batas 

tegangan dan arus. Sistem ini kemudian divalidasi melalui pengujian 

eksperimental pada BMS JBD LiFePO4 24S yang diterapkan pada prototipe 

mobil listrik Universitas Andalas. Hasil simulasi dan pengujian aktual 

dibandingkan untuk menilai kesesuaian model terhadap kondisi nyata. Hasil 

menunjukkan bahwa pendekatan simulasi mampu merepresentasikan perilaku 

sistem aktual secara cukup baik, meskipun terdapat deviasi akibat kondisi 

lingkungan dan beban yang berbeda. Studi ini memberikan kontribusi terhadap 

pengembangan BMS yang lebih realistis dan adaptif dalam aplikasi kendaraan 

listrik. 

Kata kunci : Battery Management System, Baterai LifePO4, 

MATLAB/Simulink, Pengujian Eksperimental, dan Kendaraan Listrik. 
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Abstract 

This study presents a comparative analysis between the modeling and 

experimental testing of a Battery Management System (BMS) in electric 

vehicles, based on voltage and current parameters. The BMS model was 

developed using MATLAB/Simulink with key features including State of Charge 

(SOC) estimation based on Open Circuit Voltage (OCV), State of Health (SOH) 

estimation based on internal resistance, passive cell balancing, and fault 

detection using threshold-based logic. The model was validated through 

experimental testing using the JBD LiFePO4 24S BMS installed in a prototype 

electric vehicle developed by Universitas Andalas. Simulation and experimental 

results were compared to assess the model's accuracy under real-world 

conditions. The findings indicate that the simulation can effectively represent 

the actual system behavior, though deviations arise due to varying load and 

environmental factors. This study contributes to the development of more 

realistic and adaptive BMS models for electric vehicle applications. 

Keywords : Battery Management System, MATLAB/Simulink, LifePO4 Battery, 

Experimental Testing, and Electric Vehicles. 

 

  


