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Overview

Can data centers provide balancing services to the electric grid?

Many data centers have inherent flexibility with how and where they process
jobs (and hence consume power), and as such there has been recent interest
in using this flexibility to provide balancing services to the electric grid. 

How much electricity does a data centre use?

According to the International Energy Agency (IEA), the global electricity
consumption by data centres surged from 194 TWh in 2010 to be in the range
of 240–340 TWh in 2022, with projections indicating a further increase to 1050
TWh by 2030 under current policies. 

What is edge computing in energy distribution systems?

This paper presents a systematic review of edge computing in energy
distribution systems, examining its architectures, methodologies, and real-
world applications. Key application areas consist of real-time data
transmission, smart metering, microgrid management, anomaly and fault
detection, state estimation, and energy management. 

How to ensure secure and timely data transfer in smart grids?

To ensure secure and timely data transfer, specialized communication
protocols and infrastructures are required to ensure secure and timely data
transmission . A three-tier architecture has been proposed for implementing
EC in smart grids, formed by the cloud-edge-thing continuum .
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AI data centres as grid-interactive assets , Nature Energy 
       Dec 5, 2025 · By coordinating workloads in response to real-time grid signals, without
hardware modifications or energy storage, this approach demonstrates the potential for data
centres to ...

How Data Centers Redefined Energy and Power in 2025 
       1 day ago · In 2025, AI demand drove data centers toward on-site power, BESS, and nuclear
options, while grid delays increased. Here are the top trends that mattered.

The power of distributed intelligence: how ... 
       Aug 28, 2025 · Solar and wind farms equipped with edge computing can optimize production
in real-time, respond to grid conditions ...

ECIS: Energy-Computing Integrated System  
       Jul 15, 2025 · With the growing demand for deep integration between computing power
networks (CPNs) and energy systems (ESs), effective collaboration between these systems has ...

Solving the AI power puzzle: Taming data ... 
       3 days ago · Data centers' demand poses a considerable challenge to utilities. Fortunately grid-
scale storage and next-generation energy ...

Recommendations on Powering Artificial 
       Aug 19, 2024 · Track 3: Explore generation, storage and grid technologies to power data
centers For immediate impact, all stakeholders emphasized the need for increased flexible, firm ...

Computing sector to play crucial role in ... 
       Dec 4, 2025 · Zhao emphasized the importance of coordinated development between
computing power and electricity supply, with energy storage ...

Solving the AI power puzzle: Taming data center demand ... 
       3 days ago · Data centers' demand poses a considerable challenge to utilities. Fortunately grid-
scale storage and next-generation energy operating systems are rising to the challenge.

Computing sector to play crucial role in power demand 
       Dec 4, 2025 · Zhao emphasized the importance of coordinated development between
computing power and electricity supply, with energy storage playing a vital role in ensuring grid
stability ...

[2410.17435] AI-focused HPC Data Centers Can Provide More Power Grid   
       Oct 23, 2024 · The recent growth of Artificial Intelligence (AI), particularly large language
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models, requires energy-demanding high-performance computing (HPC) data centers, which poses
a ...

Comprehensive Review of Edge Computing for Power ... 
       Apr 21, 2025 · The increasing complexity of conventional energy distribution systems,
combined with the growing demand for efficient data processing, has necessitated the
implementation of ...

The Potential of Data Center Energy Demand To Provide Grid ... 
       Apr 29, 2025 · The growth of AI has led to a rapid increase in energy demand from data
centers [1]. Current estimates suggest that data centers will consume about ~ 10% of the nation's
...

ECIS: Energy-Computing Integrated System 
       Jul 15, 2025 · With the growing demand for deep integration between computing power
networks (CPNs) and energy systems (ESs), effective ...

The power of distributed intelligence: how edge computing ... 
       Aug 28, 2025 · Solar and wind farms equipped with edge computing can optimize production
in real-time, respond to grid conditions instantaneously, and coordinate with energy storage ...

The Potential of Data Center Energy Demand ... 
       Apr 29, 2025 · The growth of AI has led to a rapid increase in energy demand from data
centers [1]. Current estimates suggest that data centers will ...
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