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How is the new energy internet
technology

Overview
Key Technologies for the Energy Internet | Springer Nature LinkEnergy Internet (often
reflects Internet plus energy) is a novel energy network that interco.

Key Takeaways
Energy Internet is an emerging, intelligent energy network that enables real-time,
bidirectional flows of electricity, information, and payments, integrating renewable
energy, storage, and digital technologies for efficient and sustainable energy
management.Overview and Concept

The Energy Internet is conceptualized as a futuristic evolution of the electricity
system, functioning as an energy-sharing network that allows plug-and-play
integration of decentralized energy systems, including small-scale renewables,
electric vehicles, and storage devices . It enables real-time bidirectional flows of
energy, data, and money, allowing consumers to act as prosumers—both producing
and consuming electricity—while facilitating instantaneous transactions and dynamic
pricing .

Key Technologies

Energy Internet leverages several advanced technologies:

• Internet of Things (IoT) and vehicle-to-grid systems for real-time monitoring and
control of energy flows .
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• Blockchain technology for secure, transparent, and decentralized energy trading,
billing, and carbon credit management .

• Artificial intelligence (AI) and edge computing for predictive maintenance, demand-
side management, and optimization of microgrid operations .

• Cloud-based big data analytics to enhance grid situational awareness, optimize
renewable integration, and support adaptive control strategies . These technologies
collectively enable a decentralized, flexible, and resilient energy network that can
respond dynamically to supply and demand fluctuations.
Applications and Benefits

Energy Internet supports:

• Microgrids and local energy markets, allowing communities to trade energy
efficiently .

• Integration of distributed renewable energy systems with traditional grids,
improving sustainability and reducing reliance on fossil fuels .

• Enhanced energy efficiency, reliability, and security, through AI-driven optimization
and real-time monitoring .

• Financial and operational innovation, including instantaneous payments and
dynamic pricing models, similar to consumer-to-consumer marketplaces .
Challenges and Future Prospects

Despite its potential, Energy Internet faces several challenges:

• Cyber-physical security risks due to the interconnected nature of energy and
information networks .

• Complexity in multi-energy integration and coordination across distributed systems
.

• Standardization and interoperability issues, including protocols, costing, and
regulatory frameworks .

• Scalability, as no fully scaled-up working model currently exists, though pilot
projects like the Brooklyn Microgrid demonstrate feasibility . Future research focuses
on digital twins, virtual power plants, AI-driven microgrid control, and adaptive
infrastructure design to enable large-scale deployment and interoperability .
Global Context
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The Energy Internet aligns with broader trends in electrification and renewable
energy adoption, supporting the transition to a low-carbon, electricity-led energy
system. It complements the growth of solar, battery storage, and smart grid
technologies, which are projected to dominate global energy supply in the coming
decades . In summary, Energy Internet represents a transformative approach to
energy management, combining digital innovation with renewable integration to
create a more efficient, resilient, and sustainable electricity system.
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