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Driven by the desire of reducing carbon footprint and meeting the ever-challenging energy
demand, modern power systems witness a global energy transition from fossil fuels to
renewable energies, such as solar and wind. Most renewable energy sources require power
electronics, e.g., solar inverters, to feed into the grid. As such, with the evolving of modern
power systems, grid-tied inverters progressively replace synchronous generators (SGs) and
take on the responsibility of grid regulation. However, state-of-the-art inverters only follow grid
voltages and track their maximum power points. Therefore, such inverters cannot form the
grid alone. Moreover, unlike SGs, inverters feature no massive rotational parts, and hence no
inertia, making modern power systems vulnerable to frequency disturbances and cascading
failures. In addition, as fast-responding inverters are distributed across a large geographical
area, the coordination and optimization of them pose new challenges and opportunities.
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Topics of the Session:

This technical session aims to address the design and control challenges of next-generation
inverters in modern power systems, laying the foundation for future power systems with 100%
renewable energies.

Topics of interest include, but are not limited to:

e Design of grid-tied power conversion systems with grid-forming capabilities
¢ Modeling of grid-forming and grid-following inverters

e Fault-ride-through and current-limitation techniques of grid-forming inverters
e Design of inverters with virtual inertia

e Energy storage techniques for inertia emulation

e Design of adaptive virtual inertia

e Energy policy and market design of virtual inertia

o Development of smart inverters with multiple grid-supportive functions

e Virtual synchronous machine (VSM) control of inverters

¢ Advanced digital control of inverters

o Weak grid-induced stability issues and mitigation approaches

e Converter-level and system-level stability analysis

e Synchronization among multiple inverters

o Distributed control of multiple inverters

e System-level control and optimization of 100% power-electronic-coupled power
systems

e Grid codes and standards on next-generation inverters



