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The deployment of DC energy systems is an attractive alternative to conventional
AC-based energy distribution systems, improving the efficiency of energy supplies and
promoting renewable energies. Within DC energy systems, industrial electronics, particu-
larly DC-DC converters, are the key technologies that establish the interface between the
multiple individual units of DC energy systems. Semiconductors and electrolytic capacitors,
as critical components of DC-DC power converters, are particularly susceptible to suffering
faults, which have a critical impact on converter operation. Implementing diagnostic,
prognostic, and fault-tolerant strategies that can effectively deal with the multiple failure
modes prone in DC-DC converters is a challenging goal and is yet to be fully achieved.
Accordingly, novel advancements in the diagnostics, prognostics, and fault tolerance of
DC-DC converters and related industrial electronics technologies require further attention.

This Special Issue discusses emerging solutions suitable for leveraging the availability,
reliability, and robustness of DC-DC industrial power electronics technologies.

In [1], Vella et al. compare the main parameters of GaN and SiC devices, measured with
a dedicated and low-cost embedded system. It is shown that GaN devices achieve higher
efficiency with respect to SiC devices in the considered range of switching frequencies. As
expected, the on-resistance exhibited by GaN devices increases with frequency. On the
other hand, GaN devices were revealed to be more sensitive to parasitic effects. Indeed, the
high dV/dt resulting from the reduced switching times may introduce unwanted ringing
phenomena.

The study developed by Yodwong et al. [2] proposes a novel open-circuit switch fault
diagnosis method for a three-level interleaved buck converter in a hydrogen production
system based on the water electrolysis process. Upon the diagnostic of a switch failure, the
control algorithm is suitably modified to maintain hydrogen production despite the fault.
The proposed fault diagnostic algorithm relies on the comparison between the shape of the
input current and the pulse width modulation (PWM) gate signal of each power switch.

Mahdavi et al. [3] propose a fault-tolerant bidirectional DC-DC converter for battery
energy storage solutions. The proposed method is extensible to multi-phase structures of
interleaved bidirectional DC-DC converters through the use of only two power switches
and n TRIACs to mitigate open-circuit faults on 2 x 1 switches of 1 legs. A fault diagnostic
strategy based on the evaluation of the inductors current is also proposed, which allows for
the detection of switch open-circuit faults.

In [4], Das et al. present a harmonic compensation technique based on artificial
intelligence, applying it to hybrid AC-DC interlinking converters. The suggested strategy,
modeling techniques, stability analysis, and a thorough virtual impedance design are
discussed in this work. By compensating for the harmonics and reactive power in both grid-
connected and islanded modes, faster and more reliable harmonic correction is attained.

Aurangzeb et al. [5] developed a flux-coupled superconducting fault current limiter
(SFCL) suitable for DC energy systems. The SFCL is built by connecting two coils in parallel
and a superconducting element in series with the secondary coil. In the absence of a fault in
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the DC system, the voltage generated by the two parallel coils is zero because the magnetic
fluxes generated by each coil are equal. In turn, the resistance of the superconducting
element increases in the presence of a fault, preventing the mutual cancellation of magnetic
fluxes and thus causing energy loss.

In [6], Nallolla et al. present an evaluation of the state-of-the-art concerning multi-
objective optimization approaches applied to the design of hybrid AC/DC microgrids
integrating renewable energy sources. The optimal solution should provide a minimum
cost of energy, minimum net present cost, low operating cost, low carbon emissions, and a
high renewable share. Based on the authors” evaluation, multi-objective genetic algorithms
and multi-objective particle swarm optimization were found to be the most valuable and
promising multi-objective optimization approaches for designing hybrid microgrids.

Andrade et al. [7] present a compilation, comparison, and evaluation of DC-DC buck-
boost topologies that have been introduced in the literature over the past few years. Given
their features, these converter topologies are suitable for the integration of fuel cells in
low-voltage DC microgrids. Design considerations, such as current ripple, number of
components, voltage stress, voltage gain, robustness, cost, and efficiency, are weighted to
assess the potential interest of each topology.

The papers compiled in this Special Issue represent some of the most meaningful
developments undertaken regarding more robust DC-DC converters and their related
industrial electronics technologies.
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