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Abstract. Energy Internet represents the direction of the world's future energy
development, is an important means to promote the energy revolution, the tradi-
tional power grid enterprises need to adapt to the changes of the energy Internet,
accelerate the transformation to the energy Internet platform type enterprise. This
paper is based on the system architecture and operation mechanism of the energy
Internet, elucidates the changes and characteristics of the transformation and up-
grading of the traditional power grid company to the energy Internet enterprise,
and puts forward the feasible path of the transformation of power grid enterprises,
so as to provide decision-making references for the innovative development of
power grid enterprises under the new situation.
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1 Introduction

As a new engine of energy digitalization and transformation, energy Internet has be-
come the frontier technology in the field of energy science and technology at home and
abroad and an important strategy for national energy development.[! The development
of the power grid to the energy Internet is not only a carrier of power transmission in
the traditional sense, but also plays an important role as a platform. Gradually, the grid
has been deeply integrated with transportation, buildings and other aspects of produc-
tion and life, which is not only the network foundation of the energy Internet, but also
an important platform to support the development of resource allocation, multi-energy
complementarity, subject interaction, energy trading and value-added services.[?! This
requires power grid enterprises to come out from the traditional "vertical well" devel-
opment mode, play the role of the basic platform, and promote the healthy and sustain-
able development of the energy Internet industry with the concept of building, sharing
and win-win.?) From the characteristics and operation mechanism of the energy Internet
itself, this paper clarifies the characteristics of the transformation of traditional power
grid enterprises into energy Internet platform enterprises, and then proposes a feasible
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path for the transformation of traditional power grid enterprises, which is of great sig-
nificance to the realization of high-quality sustainable development of power grid com-
panies and the promotion of the construction of a new type of electric power system.™

2 The system architecture and operation mechanism of the
energy Internet

2.1  System architecture

Energy system is characterized by intensive capital, manpower and technology, and
there is huge development inertia.l’! As a next-generation energy system, the architec-
ture of the Internet of Energy must be based on the existing architecture, and solve the
multilevel and multifaceted problems faced by the energy system through stock up-
grading and incremental replacement.

The energy system can be deconstructed in three dimensions: geographically as
shown in Figure 1. It can be divided into global, national, urban and other layers; in
terms of varieties, it can be divided into coal, oil, gas, electricity, heat and other energy
varieties; and hierarchically, it can be divided into the physical layer, the information
layer and the application layer.!® The physical layer includes energy production, con-
version, transmission, storage and consumption; the information layer includes infor-
mation collection, transmission, processing and storage; and the application layer in-
cludes control and scheduling, value-added services, market trading, energy finance,
supervision and management.

Control-and Value-adde Market Energy Supervisionand
scheduling d services trading finance Management

Applicationlayer -

Information Information Information Information
collection transmission processing storage

Information-layer

Energy Energy Energy Energy Energy
production | conversion | transmission storage consumption

Physicallayer
Fig. 1. Hierarchical structure of the energy system

The architecture of the energy Internet has different characteristics from the vertical,
horizontal and overall perspectives.

First, it is vertically layered and synergistic, avoiding the transmission of supply and
demand imbalances to lower levels and the uploading of fluctuations across levels. The
key to solving the problem of high pollution and high emissions is to increase the de-
velopment of renewable energy to replace fossil energy consumption. Large base and
distributed is the main form of development of renewable energy, the former is widely
existed in the power generation and consumption difficulties, there is an urgent need to
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carry out large-scale large-scale supply and demand matching in the main energy net-
work, to avoid the imbalance of supply and demand to the lower level of conduction;
the latter in the system of the bottom layer access, the number of the future growth of a
large number of people, will lead to increased fluctuations in the trend or even reverse,
the formation of a significant impact on the energy network, the need to be in the dis-
tribution network layer or the newly built microgrid layer to be adequately managed to
smooth out fluctuations and avoid uploading fluctuations across levels.

Secondly, it is a horizontal multi-link connection, realizing the optimal utilization of
multi-species energy.[”l One of the main ways to solve the problem of low quality and
low efficiency is to carry out multi-energy complementation. On the one hand, a variety
of energy through efficient conversion devices can be used as a backup for each other,
thus effectively avoiding the interruption of energy supply and improving the quality
of energy supply; on the other hand, different energy sources have different character-
istics, and through the characteristics of the complementary can effectively improve the
efficiency of comprehensive energy utilization.

Thirdly, the deep integration of physical information applications will support the
intelligence of the future energy system. In the energy system, the physical layer is the
carrier of energy flow, the application layer is a collection of various types of control,
management and service, and the information layer makes the physical layer and the
application layer connected through information.

2.2 Operation Mechanism

The operation of the energy Internet will be customer-centered and smarter, which is
specifically manifested in predictability and self-evolution, i.e., predicting changes in
supply and demand, and efficiently meeting user needs through self-evolution, as
shown in the Figure 2.
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Fig. 2. Basic shape of the energy internet
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In the operation of the energy Internet, big data gives the ability to predict, the market
determines the allocation method, and multi-energy complementary and source-grid-
load-storage coordination are the specific regulating means. The specific operation prin-
ciple and connotation of the energy internet.are described in the Table 1.

Table 1. Operational principles and specific connotations of the energy internet.

Operating principles Specific connotations

. . Extensively exploiting the value of latent information and
Big data-driven . . - I
empowering the system with predictive capabilities.

Restore the commodity nature of energy and let the market
Market leadership determine the price of energy, reflecting supply and demand,
which in turn determines the type of regulation to be used.

. According to the characteristics of different energy varieties,
Multi-energy com- . . . .
. mobilizing energy conversion devices to achieve the surplus
plementarity . .
and deficit of a variety of energy sources to help each other.

Through the in-depth interaction of the four components of
source, network, load and storage, the contradiction between
supply and demand can be absorbed and the fluctuation can
be smoothed out step by step.

Source-network-
load-storage coordi-
nation

In the energy Internet, when there is an imbalance between the supply and demand
of a certain energy source, there are two ways of adjustment, as shown in the Figure 3.
First, within the energy subsystem, adjusting the amount of energy produced at the
source end or the amount of energy stored/released by the energy storage device, i.e.,
the vertical source-network-load-storage synergistic adjustment. Second, converting
the other energy sources into the required energy sources by the horizontal energy con-
version device, i.e., the cross-system complementation of multiple energy sources. Both
ways can regulate energy supply and demand, the difference is that the former applies
to every node of the energy Internet, while the latter applies only to nodes equipped
with horizontal energy conversion devices.

When a node does not have a horizontal energy conversion device, it can only carry
out the coordination of the source network, load and storage; if there is a horizontal
energy conversion device, it can be based on the price of the two modes of regulation
in the market to make a choice, and implement the regulation of the lower cost of the
program.
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Fig. 3. Regulatory principles of the energy internet.
3 The characteristics of the transformation of traditional power

grid enterprises to energy Internet platform-based
enterprises

The transformation of the company to an energy Internet platform-based enterprise in
the new era needs to be transformed in nine aspects, as shown in the figure 4.
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Fig. 4. Nine changes between energy internet companies and traditional grid companies.

Corporate
changes

(1) Network form, from the traditional single power network to the complex cou-
pling of energy network form. Overall network form, from a single power network to
multi-network integration change.® To transmission, transformation, distribution, use
of electricity in the form of a traditional single power network, gradually upgraded and
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developed into a power network as the basis and core, the Internet of Things, transpor-
tation networks, information and communication networks, and even heat networks,
gas networks, hydrogen energy networks and other energy networks superimposed on
the fusion.

(2) The main body of the connection, from the traditional type, single characteristics
to the type of diversified, complex characteristics of the transformation. The main body
of energy, from traditional fossil energy to a high proportion of clean energy. Higher
proportion of clean energy, energy utilization efficiency (natural gas cooling, heating
and power cogeneration, cogeneration), the use of clean energy to the cluster and dis-
tributed development direction.

(3) In terms of platform functions, the functional extension has been further ex-
panded and the functional connotation has become richer. Transformation from tradi-
tional fossil energy development platform to clean energy development platform, as
shown in the figure 5. Clean energy is mainly transformed into electricity to be devel-
oped and utilized through the power grid, and the power grid has become the most
important development platform for clean energy. Transformation from a traditional
energy allocation platform to a comprehensive energy allocation platform, with gradual
expansion of the allocation scale, more diversified allocation targets and more flexible
allocation methods.
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Fig. 5. Energy Internet trading platform.

(4) In terms of technological characteristics, there is a shift from traditional power
systems to new types of power systems. In terms of technical requirements, it has trans-
formed from mainly grid technology to the cross-fertilization of energy, information,
materials and other multi-disciplinary technologies.
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4 The traditional power grid enterprises to the energy Internet
platform type enterprise transformation path

Overall, under the general trend of energy clean low-carbon transformation, accelerated
construction of new power systems and rapid development of the new Internet econ-
omy, the function of the power grid is gradually upgraded comprehensively, requiring
the power grid company to comprehensively enhance the ability to allocate energy re-
sources, service users, and business innovation, etc.

First, to create an energy configuration platform, to achieve comprehensive config-
uration of multiple energy sources and source-network-load-storage multi-energy com-
plementary, and to promote the optimal allocation of energy and power resources in a
wide range.

Secondly, to create an energy market trading platform, play the leading role of the
market, and build an effectively competitive market system.””) The power grid is both
the carrier of energy transmission and configuration, and a platform for market trans-
actions, and the construction of a large market must give full play to the important role
of the market in the optimal allocation of energy resources.

Thirdly, to build a comprehensive service platform, to realize operational efficiency
improvement and service upgrading, and to provide comprehensive services for us-
ers.!” The connotation of the integrated service platform includes 2 aspects, @) inter-
nally to realize operational efficiency improvement. To promote the optimization of
grid business, efficient data integration and comprehensive business integration, and to
improve the operational efficiency of grid business and customer service quality. @Ex-
ternally, to realize the upgrading of service quality. Based on the big data platform,
digging new business models, generating new service models, realizing efficient ser-
vice docking, ubiquitous objects, digitization, content diversification, and convenient
processes, and realizing the transformation of service varieties from a single power
supply service to a comprehensive energy service.

Fourth, to create an industry innovation support platform. Converge the main bodies
and resources of the industry chain to create the ecological value of the energy Internet
industry. Through technological innovation, business innovation and business model
innovation, the whole chain of subjects and resources are aggregated, and energy pro-
ducers, transporters, consumers, equipment vendors and service providers are brought
together on a unified platform in the way of "innovation drive + network effect + eco-
system" to create a value creation platform for the Internet of Energy.

5 Conclusion

The transformation of the company to an energy Internet platform-type enterprise in
the new era needs to be transformed from strategic adjustment, management mode, grid
upgrading, technological change, business transformation, value orientation and other
dimensions, to create an energy allocation platform, to promote the traditional grid
company to the convergence of various types of resources, to create a trading platform
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for the energy market, to play a leading role in the market, and to create a comprehen-
sive service platform, to achieve operational efficiency and service upgrading. To-
gether, we will promote the overall improvement of the grid company's ability in energy
resource allocation, service users, and business innovation, and promote the transfor-
mation of traditional grid enterprises into a basic platform for energy Internet with sup-
ply and demand docking, element reorganization, and integration and innovation.

References

1. Hongbin S. Energy Internet - Digital Intelligence Leads Energy Transformation[J]. Software
and Integrated Circuits,2023, (09):58-59.

2. Wenqi Q. Research on multiple energy service business models based on energy internet[D].
North China Electric Power University (Beijing),2022.

3. Xiaohui W, Peng L, Zhixiang J, Guozheng P. Key technology and application of shared
operation platform for energy internet[J]. Power Information and Communication Technol-
0gy,2020,18(01):46-53.

4. Yongxiang L, Huach X, Bing J, Qing Ch, Qinggiang X, Yi F. Research on energy internet
ecosystem based on charging network and vehicle networking platform[J]. Global Energy
Internet,2019,2(05):492-501.

5. Chen WK, Development and application of integrated energy internet platform. Tianjin,
Tianjin Puxun Electric Power Information Technology Co, Ltd, 2019-07-18.

6. Q Zhao, H Zhou, C Liu, C Q Liu, C N Lin, W F Wei. Construction of energy internet re-
search platform[J]. Smart Grid,2017,5(02):218-224.

7. Xiao-Cen X, Bao-Zhong Z, You-Yuan S. Energy Internet and Electric Power Enterprises[J].
Power Generation & Air Condition, 2015.

8. BuY, Zhang X. Technical System Construction in the Market Trading System for Demand
Response Based on the Energy Internet[J].Energy Engineering, 2021, 118(4):1095-1109.

9. Vinjamuri U R, Burthi L R. Internet of things platform for energy management in mul-
tiicrogrid system to enhance power quality: ARBFNOCS technique[J]. International Journal
of Numerical Modelling Electronic Networks Devices and Fields, 2021(11).

10. Dong M, Zhao Z , Huang M ,et al ENERGY INTERNET SYSTEM:EP20180903156[P].
2022.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Research on the Feasible Path of Transformation of Traditional Grid Enterprises to Energy Internet Platform Enterprises

