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Abstract

This research proposes a fault- tolerant, multi- stage boost converter for
renewable applications. A three-stage boost converter is used to step the low input
voltage about 20 V up to the high output voltage level of 400 V without using extreme
duty cycle. The converter parameters such as inductors and capacitors are designed.
The PI controller with one outer voltage loop and two inner current loops, is also
designed to regulate the output voltage at the desired constant levels. The current
control is based on the current weighting technique in order to provide the proper
reference current for each current loop. The fault detection method is determined to
determine the open- circuit fault detection, and to develop such fault detection
methods to identify the faulted switch is accurately and quickly. In addition, the
converter operates continuously under the fault tolerant conditions. A redundant
switch that is parallel to the main switch, is activated as soon as the fault is detected.
Simulation and experimental results show that the proposed three- stage boost
converter can increase the output voltage with the high conversion ratio of 20. The Pl
controller with the current weighting technique can satisfactorily regulate the output
voltage at the desired constant levels under different operating conditions. The
proposed open-circuit fault detection method for a three-stage boost converter can
identify the failed switch accurately and quickly. As a result, the redundant switch will
be activated immediately after the fault is detected. Therefore, the fault-tolerant
three-stage boost converter can achieve the satisfactory performance under the faulty

operating conditions.
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