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With the rapid progression of renewable energies into grids, grid-connected systems
are increasing dramatically around the world. For the efficient and reliable operation of grid-
connected systems, many technical challenges should be dealt with, such as model, control,
and industrial field applications. At the same time, renewable energy integration has gained
momentum in traditionally isolated energy systems, where technical challenges can be even
more significant. This special section is dedicated to exploring the state of the art in research
and development of grid-connected and isolated energy systems with significant renewable
energy penetration, to provide an open opportunity for presentation and discussion of
recently advanced technologies. We have accepted a total of five interesting papers that
cover important research topics in the domain.

The first paper [1], entitled “Seamless Switching Control Technology for the Grid-
Connected Converter in Micro-Grids”, proposes a new seamless switching control tech-
nology for a grid-connected converter. It includes a silicon-controlled rectifier forced
shutdown control strategy and a three-loop control strategy, which greatly reduces the
silicon-controlled rectifier shutdown time and ensures the reliability of local load power
supply. In microgrids, distributed energy storage plays a key role in stabilizing the dc bus
voltage. The second paper [2], entitled “Bidirectional DC/DC and SOC Drooping Control
for DC Microgrid Application”, presents an improved SOC power index droop control
strategy by communication lines to coordinate the fast and high-precision distribution of
load current among multiple energy storage units. The quantification standards of the dc
bus fluctuation range and the working range of each converter are further discussed to
maximize the stability of the dc bus voltage and grid-connected power fluctuation.

Synchronization is important for grid-connected renewable energy systems. The third
paper [3], entitled “Tan-Sun Transformation-Based Phase-Locked Loop in Detection of the
Grid Synchronous Signals under Distorted Grid Conditions”, proposes a phase-locked
loop for the three-phase non-ideal voltages based on the decoupling network composed
of two submodules. By selecting the proper decoupling vector by mapping Hilbert space
to Euclidean space, the decoupling control for each estimated parameter can be realized.
The proposed synchronization technique is improved in terms of the steady and transient
performance. In the fourth paper [4], entitled “A New Converter for Non-Isolated PV
Systems”, the authors propose a new converter for the non-isolated photovoltaic system.
It is able to achieve the step-up voltage with four switches only. In addition, the input
terminal of the proposed converter is connected to the output negative terminal, and
thus the parasitic capacitance is bypassed to eliminate the undesirable leakage current.
Aside from that, carried-based modulation is used, and the control structure is simple.
This proposal has also been experimentally verified. The fifth paper [5], entitled “AC-DC
Converters for Electrolyzer Applications: State of the Art and Future Challenges”, presents
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a comprehensive review of currently used AC-DC converters for alkaline and proton
exchange membrane electrolyzers in power grid or wind energy conversion systems. A
discussion is also provided regarding the future challenges that must face power electronics
for green hydrogen production based on renewable energy sources.

The Guest Editorial Board would like to thank the Electronics journal for providing
this venue for us to organize this Special Section, the authors for their innovative and
valuable contributions, and the reviewers for their prompt and comprehensive feedback
and suggestions. Special thanks go to the EiC of Electronics for his leadership and guidance,
and also to all the Electronics Editorial team for their excellent and continuous support. We
hope that you find this Special Section interesting and useful, serving also as a reference
for future work in the field.
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