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ABSTRACT:

The bulk Buck DC-DC converters are extensively employed in modern power electronic systems
as a result of their high efficiency and simple voltage step-down capability. They are commonly
used in applications namelyElectric Vehicles (EV), Battery Management Systems (BMS),
Renewable Energy Systems (RES), and Industrial Power Supplies (IPS). During prolonged
operation, critical components including power switches, diodes, inductors, and capacitors are
subjected to electrical and thermal stresses, which may result in performance degradation and
unexpected failures. Early detection of such faults is essential for improving system reliability
and minimizing maintenance costs. The present research proposes a novel fault detection method
for a buck DC-DC converter using an Artificial Neural Network (ANN). The proposed model
also continuously monitors the converter's voltage and current signals to discriminate between
normal and faulty operating conditions. The ANN trained model can also be deployed on an
embedded platform to enable intelligent online fault diagnosis with minimal computational
complexity. The Experimental results reveal that the developed ANN approach achieves high
accuracy of fault detection, indicating its suitability for real-time monitoring of buck converters
in a wide range of power electronic applications. The proposed ANN-based fault diagnosis
methodology is not limited to the buck converter and can be widespread to available other power
electronic converter topologies by retraining the model with representative electrical features
obtained under their respective operating conditions.
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