Exploring the role of virtual substations in smart grid technology
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In the evolving landscape of energy management, local optimisation and automation stand out as critical components for the successful implementation of smart grid technology. Central to this development are virtual substations, which are increasingly being recognised as foundational elements of distributed intelligence, facilitated by advancements in artificial intelligence.
Recent discussions in the Energy Transitions podcast highlight the transformative role of virtualisation in modern energy systems. Enlit content specialist Jonathan Spencer Jones spoke with Arnaud Cantin, Digital Power Senior Vice President at Schneider Electric, and Luca Cavalletto, Asset Manager at A2A, about how distribution utilities are leveraging these technologies to address significant operational challenges.
The conversation underscored the importance of virtual substations, particularly in their ability to mitigate risks associated with energy projects and to allow for rigorous testing and upgrades in a simulated environment before any physical implementation. Cantin and Cavalletto elaborated on how this approach enables utilities to maximise their existing infrastructure by integrating advanced intelligence at the substation level.
The podcast further explored how virtual substations are essential for enhancing energy resiliency and supporting distributed energy resources. According to Cavalletto, speaking to the podcast, “the significance of a combined intelligence framework at both central and substation levels cannot be understated, particularly for effective protection and automation processes.”
Moreover, the experts discussed the challenges faced by distribution utilities like A2A, especially at secondary substation levels. They anticipate that these challenges will evolve as the energy landscape changes, necessitating innovative solutions and strategies. A critical aspect of the conversation involved detailing the functionality of various systems, including the T300 H and its comparison to the HU250 in terms of equivalent capabilities.
As the discourse around smart grid technologies continues to progress, the adoption of digital twins presents exciting opportunities for planning, deploying, and operating energy infrastructure more efficiently. The developments in both virtual substations and the broader scope of digitalised grids also signal substantial decarbonisation prospects for grid operators, paving the way for more sustainable energy solutions.
With key insights from industry leaders, these discussions reflect the ongoing transformation within the energy sector, driven by technological advancements and innovations in AI and automation. The implications for businesses involved in energy distribution are profound, setting the stage for a future where smart grids are integral to operational efficacy and environmental sustainability.
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