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ABSTRACT: Under the background of “dual carbon”, new
energy sources have begun to be connected to the grid on a
large scale. However, the randomness and volatility of new
energy generation significantly impact the power grid, making
it urgent to build a new power system. As the cornerstone of
the power system, traditional thermal power will transform

into a basic security and system regulatory power supply,
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providing reliable capacity, peak regulation and frequency
modulation and other auxiliary services. The flexible
transformation of thermal power units has become an
inevitable choice. The phased objectives, difficulties, and
challenges of building a new power system were analyzed,
along with the problems encountered in the flexible
transformation of thermal power units at the present stage.
Combined with thermal power operation data, the technical
ways of configuring energy storage equipment for thermal
power units were analyzed. The research shows that there are
several issues in building a new power system, such as power
system instability, difficulties in transforming traditional
thermal power, high energy consumption, and environmental
pressures. The flexibility transformation of thermal power
units faces challenges such as insufficient peak regulation
capacity, high operation costs, slow load response, high
operation energy consumption, safety concerns, etc. The
integration of thermal power and energy storage will bring

better economic and environmental benefits.
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subsynchronous oscillation; linear active disturbance rejection
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grid
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Fig.1 Proportion of clean energy consumption in total
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energy consumption in China from 2018 to 2022
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Fig.2 Proportion of coal consumption in total energy

consumption in China from 2018 to 2022
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Tab.1 Gap between China’s coal-fired power units and

international advanced units
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Tab.2 Operation of a power plant under different loads
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Tab.3 Emissions of a power plant under different loads
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Tab.4 Performance comparison of different energy storage technologies
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