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Preliminary Fault Analysis of 12-Volt Batteries in Electric Vehicles Using Simulation

and Data Analysis
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Abstract

This research aims to develop and analyze a method for
diagnosing initial faults in 12-volt batteries in electric vehicles
(EVs) using MATLAB/Simulink software simulation and data
analysis from real-world sensors and related research. The
simulation covers eight scenarios: normal operation, low
voltage, current leakage, incomplete charging, loose
connections, high temperature, low temperature, and long-
term discharge. The simulation results are presented in the
form of graphs and tables, showing an average accuracy of
92% when compared to real-world data. These findings
confirm that the 12-volt battery plays a crucial role in the
auxiliary system of an EV and that software simulation can aid
in the development of intelligent fault diagnosis systems to

enhance the safety and maintenance efficiency of future EVs.

Keywords: 12-volt battery, electric vehicles, software

simulation, fault diagnosis, MATLAB/Simulink
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