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ABSTRACT: Building a clean low-carbon energy dominated
energy supply system and forming a new-type power system is
the key to achieving the target of carbon neutrality. Transiting
from a fossil-fuel-dominated system to a clean-energy-
dominated system, the power system faces multiple challenges
and evolution including new power balance mechanisms,
complex security problems, and cost allocation principles. The
connotation and features of the new-type power system were
revealed from the aspects including structure, morphology,
technology and mechanism. The evolution path of new-type
power system was also analyzed. Finally, the development
suggestions and prospects for the construction of new-type

power system were put forward.
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Fig.1 Challenges and changes of new-type power system
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Fig.2 Key features of new-type power system
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Building a clean low-carbon energy dominated
energy supply system and forming a new-type power
system is the key to achieving the target of carbon
neutrality. At the of China’s
energy-related carbon emissions is about 10 billion tons

present, amount
per year, accounting for 1/3 of the total global carbon
emissions. Especially, the CO2 emission in the power
sector accounts for more than 40% of the total CO2
emissions in China. In the future, it is estimated that the
share of non-fossil electricity generation will increase up
to near 90% in 2060 from the generation side, and the

share of electricity in terminal energy consumption will

increase up to around 70% in 2060 from the demand side.

Overall, building a new-type power system dominated
by renewable energy faces enormous challenges but also
has great opportunities.

This paper firstly analyzes the multiple challenges
and evolution faced by the new-type power system. The
construction of new-type power system should consider
the basic national conditions of China. The phase down
of fossil-power generation should be based on the safe
and reliable replacement of renewable energy. Transiting
from a fossil fuel dominated system to a clean energy
dominated system, the power system faces multiple
challenges and evolution including new-type power

balancing mechanisms, complex security problems and

cost allocation principles, as depicted in Fig. 1.

Challenges and evolutions of new-type
power system

Fig.1 Challenges and evolutions of new-type power system
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In general, the new-type power system is with the
outstanding characteristics of green and low-carbon, safe
and controllable, intelligent and flexible, open and
interactive, digital and smart, economic and efficient. In
this paper, the connotation and features of the new-type
power system are also revealed from the aspects
including technology and

structure, morphology,

mechanism, as shown in Fig. 2.
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Fig. 2 Key features of new-type power system

Achieving the target of carbon neutrality in 2060,
power sector is required to reach carbon emission peak
as soon as possible and strive to realize net-zero
emissions in advance. The construction of new-type
power system is a complex project and will not happen
overnight. Technology innovation is the cornerstone and
motive power for the construction of new-type power
system. The future structure and morphology of the
new-type power system has significant uncertainty.
Different development stages should focus on solving
different basic contradictions. The energy policy and
mechanism are supposed to balance the development and
decarbonization  relationship, global and local
relationship, short-term and long-term relationship. The
development trend and direction in the future decade is
relatively clear. The development suggestions and
prospects for the construction of new-type power system

are put forward in this paper.



