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Energy Internet and Artificial Intelligence

Overview
As energy and AI links grow, new IEA observatory As artificial intelligence boosts
global electricity demand from data centres and increasingly Integrating.

Key Takeaways
Artificial Intelligence is both a driver and a tool for the Energy Internet, enabling
smarter, more efficient, and resilient energy systems while also posing new energy
demand challenges.Energy Internet Overview

The Energy Internet is a multidisciplinary framework integrating electricity,
transportation, heating, and other energy vectors into a unified, intelligent system. It
combines power electronics, ICT, AI, and energy management technologies to create
multi-vector, integrated energy systems for smart cities, industries, agriculture, and
homes . Key components include energy routers, energy hubs, virtual power plants,
and carbon/energy trading platforms, all supported by cloud computing, edge
technologies, IoT, and digital twins . The goal is to enhance resilience, efficiency, and
sustainability while enabling plug-and-play integration of renewable energy,
hydrogen, storage, and green data centers.

Role of Artificial Intelligence

AI plays a dual role in the Energy Internet:
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• AI for Energy: AI algorithms optimize grid operations, energy storage, and
renewable integration, predict equipment failures, and guide infrastructure planning .
For example, AI can schedule generation and storage, reduce operational costs, and
improve reliability in grids with high shares of intermittent renewables . AI also
supports material discovery for batteries, nuclear reactors, and electrolyzers,
accelerating the clean energy transition .

• Energy for AI: The rapid growth of AI, particularly in data centers and large-scale
model training, significantly increases electricity demand. AI-driven data centers are
becoming gigawatt-scale and highly energy-intensive, raising concerns about grid
capacity, carbon footprint, and energy planning . Projections suggest AI-related
electricity consumption could grow by 50% annually from 2023 to 2030, potentially
straining power systems if not managed carefully .
Opportunities and Challenges
• Opportunities: AI enables decarbonization, predictive maintenance, and efficient
energy use, supporting the Energy Internet's goals of sustainability and resilience . It
also facilitates carbon and energy trading, virtual power plants, and multi-energy
market optimization .

• Challenges: The energy demand of AI itself can stress grids, increase costs, and
complicate clean energy integration . Balancing AI's energy consumption with its
benefits requires transparent energy use, technological innovation, and ecosystem
collaboration .
Integration in Practice

The Energy Internet leverages AI to create smart, adaptive, and decentralized energy
systems. Examples include:

• Virtual power plants that aggregate distributed energy resources and optimize
dispatch using AI.

• Digital twins and IoT sensors for real-time monitoring and predictive control.

• AI-assisted planning for renewable siting, storage deployment, and grid expansion.

• Carbon flow tracing and multi-energy market clearing to support sustainable
trading and policy compliance .
Conclusion

The synergy between the Energy Internet and AI is transforming energy systems into
intelligent, efficient, and resilient networks. While AI introduces new energy demands,
its application in grid optimization, renewable integration, and predictive analytics is
essential for achieving a clean, reliable, and sustainable energy future. Strategic
planning, technological innovation, and careful management of AI's energy footprint
are critical to fully realizing these benefits.
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The application of artificial intelligence (AI) in the energy sector represents a major
shift that could have significant

Potential of artificial intelligence in reducing energy and carbon ...

Here we show that artificial intelligence could reduce cost premiums, enhancing high
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Internet of Things Applications for Energy Management in ...

Intelligent energy management systems based on the Internet of Things (IoT) and
artificial intelligence (AI) technology
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Executive summary Artificial intelligence presents energy opportunities and
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Artificial intelligence (AI) is emerging as one of the most consequential technologies
of the 21st century. It has the potential to
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Executive summary – Key Questions on Energy and AI
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first-of-its-kind global analysis on the links
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Abstract The global transition toward sustainable energy sources has prompted a
surge in the integration of
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data centers, cryptocurrency,

Potential Benefits and Risks of Artificial Intelligence for Critical ...
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The energy resources required to power this artificial-intelligence revolution are
staggering, and the world''s biggest
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Achieving sustainable growth in emerging economies requires more than expanding
clean energy; it also relies on the

Artificial intelligence and machine learning in energy systems: A ...

Since then, data mining and artificial intelligence have become increasingly essential
areas in many different research

Comprehensive review of artificial intelligence applications in ...

Furthermore, we discuss the importance of big data, the Internet of Things, and real-
time analytics in advancing

The role of artificial intelligence in accelerating renewable energy ...

Artificial Intelligence (AI) plays a transformative role in optimizing the production of
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The World Economic Forum

The World Economic Forum
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Artificial intelligence (AI) has emerged as one of the most consequential technologies
of our time. In recent years, the

The growing energy footprint of artificial intelligence

Throughout 2022 and 2023, artificial intelligence (AI) has witnessed a period of rapid
expansion and extensive, large

A systematic review of artificial intelligence and machine learning in ...

The worldwide shift to sustainable energy is critical in addressing energy security,
climate change, and socioeconomic
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Artificial intelligence is consuming enormous amounts of electricity in the United
States. According to the International Energy

Is AI the energy technology the world has been waiting for?
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