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ABSTRACT: Driven by the "30/60" dual-carbon goal, the
energy revolution and the digital revolution are advancing
together. The traditional distribution network is gradually
evolving into an active distribution and consumption system,
which takes the new energy as the main body and integrates
new  energy-distribution  network-load-energy  storage,
presenting a constantly changing system form. With the
development of science and technology and the improvement
of social requirements, the distribution system faces significant
challenges and unprecedented opportunities such as
configuration mode subversion, enterprise transformation and
upgrading, and product upgrading. Firstly, by reviewing the
evolution of the distribution system, this paper analyzed the
characteristics of one-low, two-peak, three-high and multiple
random factors in the current distribution and consumption
system. Secondly, starting from the initial intention and basic
tasks of the distribution network, according to the requirements
of green consumption and circular economy, this paper
analyzed the necessity of transforming from the traditional
distribution network to the digital active distribution system,
and then constructed a new distribution and consumption
system under integrated energy system. Furthermore, this paper
analyzed the influence of a new era with the five basic
requirements of the electric system and the new mission.
Combined with the five dimensions development goals, the
main difficulties and challenges in developing the new
distribution system were summarized. Lastly, this paper
prospected the technology direction that should be focused on

in the future.
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Fig. 1 Technical evolution diagram of

power distribution system
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renewable energy

Driven by the goals of carbon neutrality and carbon
peak, the energy revolution and digital revolution
promote the transformation of the traditional distribution
network to a new system form which refers to an active
distribution and consumption system taking the new
energy as the main body and integrating the new energy,
distribution network, load, and storage. Furthermore,
with the development of science and technology and the
improvement of social requirements, distribution system
faces significant challenges and unprecedented
opportunities, such as configuration mode subversion,
enterprise transformation, and product upgrading.

Technical evolution diagram of power distribution
system is shown in Fig. 1. By reviewing the evolution of
the distribution system, this paper analyzes the current
of

two-peak, three-high and multiple random factors."

distribution system's characteristics "one-low,
These characteristics refer to the low inertia of the
system; two peak loads in summer and winter; a high
proportion of new energy + a high proportion of power
electronic equipment + a high growth of DC load;
random fluctuation of power generation output and load,
uncertainty in technology, economic market, and risk.

Starting from the original aspiration and the

Digital active distribution system

Knowledge + data + model + algorithm + example +
software definition + space communication

(2020—?)

Active distribution system
Electricity comes from far + home
(2014—7)

Smart distribution network
Transparent and flexible distribution network

(2008—2)

|
>

Fig.1 Technical evolution diagram of power distribution system

S2

Traditional AC distribution network

Electricity comes from far away
(1882—2008)

primary task of power distribution network, combined
with the requirement of the dual-carbon target, green
consumption, and the circular economy, according to the
current technology characteristics of intelligent, digital,
low carbon, and the development status of electric
this paper
transforming from traditional distribution network to the

equipment, analyzes the necessity of
digitalized active distribution system as well as the
of

consumption system under integrated energy system.

necessity constructing new  distribution and
Then, the new distribution and consumption system
structure is preliminarily conceived in this paper.
Five basic requirements and the new mission of
the distribution and consumption system in the new
era are analyzed. The five basic requirements are
function safety, reliable performance, green technology,
intelligent digital, economical and efficient. Combined
with these five dimensions of development goals,
this paper sums up the main difficulties and challenges
faced in developing a new distribution and consumption
the

future important technology development directions.

system, proposes and looks forward to

Finally, the authors give some immature views and

suggestions, hoping to start a discussion.
New power distribution and consumption system
under integrated energy system in future

One low+ Two peaks+ Three highs + Multiple
random factors
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