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Energy Internet Network Layers

Overview
With inspirations from the Internet, in this chapter, a layered infrastructure for the
future Energy Internet system is introduced.

Key Takeaways
The Energy Internet is structured into three main layers—Physical, Cyber, and
Business—enabling integrated, intelligent, and decentralized energy management.

Physical Layer

The Physical Layer forms the foundation of the Energy Internet, connecting diverse
energy systems such as electricity, heating, cooling, gas, water, and transportation. It
integrates distributed energy resources, energy storage, and energy hubs or routers
to facilitate multi-energy interconnection and plug-and-play operation between
suppliers and consumers. This layer supports hierarchical control and regional
autonomy, allowing energy systems to operate efficiently while maintaining reliability
and resilience.

It also includes infrastructure for energy generation, transmission, storage, and
conversion, forming the backbone of the network.

Cyber Layer

The Cyber Layer applies Internet technologies to energy systems, enabling ubiquitous
intelligence, cloud-edge computing, and advanced communication networks. It allows
real-time monitoring, control, and optimization of energy flows, supporting
decentralized decision-making and dynamic balancing of supply and demand.
Technologies such as IoT, digital twins, blockchain, and AI are integrated to enhance
system openness, interoperability, and predictive capabilities.
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This layer ensures that energy systems can respond flexibly to fluctuations in
renewable generation and consumption patterns.

Business Layer

The Business Layer defines the economic and policy framework for the Energy
Internet. It includes energy markets, peer-to-peer trading, virtual power plants, and
carbon trading mechanisms. This layer enables a sharing economy approach,
promoting cost reduction, energy efficiency, and new business models.

Policies and market rules are designed to facilitate multi-energy and carbon market
clearing, incentivize renewable integration, and support platform-oriented services
for consumers and enterprises.

Hierarchical and Network Topology

The Energy Internet employs a hierarchical partition network with regional
coordination and intra-layer autonomy. Unlike traditional tree-like power grids, this
topology resembles the Internet, emphasizing equivalence among nodes and
avoiding centralization. It allows for scalable integration from home energy LANs to
urban, regional, and global Energy Internet networks, supporting clean energy
substitution and cross-regional energy management.

Key Features

Integration of multi-energy systems for electricity, heat, gas, and transport.
Decentralized intelligence and real-time control via cloud-edge computing. Open,
peer-to-peer energy exchange and market-oriented services.

Resilience and reliability through hierarchical control and energy hubs. Support for
emerging technologies like IoT, AI, digital twins, and blockchain. The Energy Internet
represents a fusion of energy and information networks, enabling efficient, flexible,
and sustainable energy management across multiple scales, from households to
global grids.

Article Content

Internet Thinking for Layered Energy Infrastructure

With inspirations from the Internet, in this chapter, a layered infrastructure for the
future Energy Internet system is introduced. In the meantime, the functionalities and
typical application

Energy Internet: Redefinition and categories

Energy Internet (EI) is an energy ecosystem, with physical layer, information layer
and value layer combining energy and carbon emission flows, in which the Internet
thinking and emerging
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Energy Internet: Systems and Applications | Springer Nature Link

This textbook provides an ideal resource for students in advanced graduate-level
courses and special topics in energy, information and control systems. It
comprehensively describes the energy Internet,

Design of Layered Network for Information Communication of Energy

This paper analyzes the energy Internet basic concept and key technology, combined
with the current energy demand of the Internet for information communication
system and communication system

Construction of energy internet technology architecture based on ...

Based on electrical power systems, leveraging renewable energy generation
technology, and information technology, the energy internet fuses power grids, gas
networks, heat/cold supply

Energy Internet, the Future Electricity System: Overview, Concept ...

First, a comprehensive overview of Energy Internet is presented along with its
aptness as a future evolution of electricity system. Second, concepts, architectures,
and features that underpin

ECIS: Energy‐Computing Integrated System | Energy Internet

We provide a detailed overview of the functions and interactions within the four
layers of the ECIS, discussing the potential of ECIS to enhance resource utilisation,
support green and

Background

Cyber Layer: Internet technique applications for energy systems. The cyber layer
promotes ubiquitous decentralized intelligence, new generation of
communication,and cloud-edge architecture of

Research on the generation mechanism and characteristics of an

In view of the layering of the Energy Internet, scholars pay more attention to layering
from the control function, including the energy router layer, the energy switch layer,
the energy interface

Aois Propriis Volat

The energy formed a shield that shimmered with a searing heat, catching the Winter
Soldier mid-strike. His fist connected with the barrier, and the impact sent him flying
across the room. He hit the far wall

A comprehensive overview of framework for developing sustainable energy ...
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A comprehensive overview of framework for developing sustainable energy internet:
From things-based energy network to services-based management system

Research on the generation mechanism and characteristics of an Energy ...

In the network topology, the traditional tree network is transformed to the
hierarchical partition network. First, this paper analyzes the topological features of
“hierarchical control, intra-layer

What is the Five Layers Model? The Framework of the Internet

On this layer, we don''t really have a header, as it consists of single bits only. This
way, every layer uses the services provided by the lower layers, and the huge
problem of transmitting data

A Secure and Energy-Efficient Cross-Layer Network Architecture

A secure and energy-efficient network architecture is essential due to the rapid
proliferation of Internet of Things (IoT) devices in critical sectors such as healthcare,
smart cities, and

What Is Energy Internet? Concepts, Technologies, and Future Directions

To realize renewable-energy-based electri cation goals, a new concept the Energy
Internet (EI) has been proposed, inspired by the most recent advances in information
and telecommunication network ...

Energy Internet Technology | Springer Nature Link

Energy Internet refers to a combination of advanced power and electronics
technology, information technology and intelligent management technology, and a
large number of new power

A comprehensive review of Energy Internet: basic concept ...

With the intensifying energy crisis and environmental pollution, the Energy Internet
and corresponding patterns of energy use have been attracting more and more
attention. In this paper,

What Is the Network Layer? Definition and Practical Applications

The network layer allows for end-to-end communication between computer networks
by assigning addresses to devices and routing data packets. Learn more about what
the network layer
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Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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